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Glossary

Term

pg/m?

m3/s
Nomenclature
TSP

PMzio

PMzs
Abbreviations
Air EPP

CKD

ctM1

CM 6

EET

EP Act

EF

EPA

MM

NPI

SA EPA

Definition

micrograms per cubic metre
micrometre

degrees Celsius
kilometre

metre

metres per second
square metres

cubic metres

cubic metres per second
Definition

Total suspended particulates

particulate matter with a diameter less than 10 micrometres

particulate matter with a diameter less than 2.5 micrometres

Definition

Environment Protection (Air Quality) Policy 2016
Clinker Kiln Dust

Cement mill 1

Cement mill 6

Emission Estimation Technique
Environment Protection Act 1993
Emission factor

Environment Protection Authority
Fringe Materials Management System
National Pollutant Inventory database

South Australian Environment Protection Authority
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Assessment of Options

1.0 Purpose:

An Assessment of Options report (assessment report) has been prepared to fulfil the requirements
of South Australian Environment Protection Authority (SA EPA) licence 1126, dated 1 November
2017, condition, Assessment of Options (U-730). This condition requires a ‘detailed assessment of
options to prevent or minimise particulate emissions’ from the Birkenhead cement plant.

2.0 Scope:

The scope of the Assessment of Options report is as detailed in the licence condition:

4.1 ASSESSMENT OF OPTIONS (U - 730)

The Licensee must:

4.1.1

a

4.1.2

ensure a suitably qualified expert:

undertakes a detailed assessment of options to prevent or minimise
particulate emissions from the following sources at the Premises:

i exposed and unsealed areas;

ii external material stockpiles;

iii vehicle movements;

iv material conveyor and transfer systems; and

v dust collector units associated with processing and storage
facilities.

submit to the EPA for its approval, by the date listed below, an
'Options Assessment Report', ensuring the report contains but is not
limited to:

the details of the options assessed under sub paragraph 1 of this
condition;

a feasibility assessment of each option;
the expected environmental outcomes of the options identified,

the methodology used and considerations made in selecting the
preferred measure(s) or action(s); and

recommendation(s) of proposed options to be taken to prevent or
minimise particulate emissions.
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3.0 Introduction:

ABC engaged Katestone Environmental Pty Itd (Katestone) a leading provider of air quality services in
Australia with extensive experience in designing, implementing and reviewing air quality monitoring
and management systems, as suitably qualified experts, to undertake a detailed assessment of
options in accordance with condition U-730, 4.1.1 of EPA Licence 1126.

Katestone has produced a report titled “Birkenhead Cement Plant — Options Assessment Report”
dated June 2018 (Katestone options report), which is attached in appendix A.

The scope of work for the Katestone options report is as follows:

e Conduct a Best Management Practice Study to identify the most practicable means to reduce

particulate emissions at the Facility.
e Prepare a report of the study that includes the following:

o Identification, quantification and justification of existing measures that are being used

to minimise particulate emissions at the Facility

o Identification, quantification and justification of best practice measures that could be

used to minimise particulate emissions at the Facility

o Evaluation of the expected environmental (air quality) outcomes of implementing

these best practice measures at the Facility.

The Katestone options report references previous work undertaken by Katestone to assess and
model emissions for particulate matter from the Birkenhead site, the details of which are
contained in the Katestone Environmental, 2017, “Air Quality Assessment of the Birkenhead
Cement Plant” report previously supplied to SA EPA. This reference report provides the baseline
for evaluation of the environmental outcomes that are predicted to be achieved by the various
options identified in the Katestone options report in terms of the predicted change in
concentration of PMag, and nuisance dust expressed as a dust deposition rate, at both the
Community Park and Gunn Street ambient dust monitoring locations.

4.0 Identified Options

In the Katestone options report, Adelaide Brighton Cement (ABC) current practices have been bench
marked against best practice measures to minimise particulate emissions from fugitive dust sources.
The report identifies options that are not already in place at the Birkenhead site that might be able
to be utilised to further reduce fugitive dust and provides for each option:

e Specific details

e Potential reduction in offsite impacts calculated as the reduction in 24-hr average PMyo
concentration predicted by dispersion modelling at the Community Park, as an average over
the 25 highest days (detailed in Section 5 of the Katestone options report).

e The predicted reduction in peak concentrations at the Community Park and Gunn Street for
each of the identified options (detailed in Table 10 of the Katestone options report).
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The potential off site impact associated with each option has been considered independently
(without consideration of other options). Therefore implementing more than one option on a single
source will reduce the assessed benefit associated with each subsequent option. Further, some of
the options are alternatives to one another, so that if one alternative is implemented, the other
alternative/s will no longer be available for implementation.

5.0 Assessment of Options

To be able to rank each option, an assessment of the potential off-site dust reduction is required.

The Katestone options report provides various predicted off-site dust concentrations for each option
at both off site community monitors as follows:

e PMI10 (ug/m3) 1-hour average at percentile values of 100 (max), 99, 95 and 90 (Table 10)
e  PMI10 (pg/m3) 24-hour average at percentile values of 100 (max), 99, 95 and 90 (Table 10)
e Maximum dust deposition (mg/m2/day) monthly average (Table 10)

Analysis of this data shows that the relationship between the predicted off-site concentrations for
different averaging periods and percentiles remains the same, for both the PMyo and deposited dust
criteria, at both the Community Park and Gunn Street locations. The analysis also shows that for
each option the predicted off-site reduction is greatest at the Community Park location. This means
that in rating options based on off-site dust reduction, it is preferable to choose a predicted criterion
at the Community Park location. The reduction in 24-hour average PMsgconcentration, predicted by
dispersion modelling at the Community Park, as an average over the 25 highest days/year was
chosen as the appropriate criterion for the following reasons:

o Offsite reduction for each option can be compared against the Air EPP criterion of 50 {pug/m?3)
PM10 (24-hour average)

* The average of the 25 highest days of PMy concentration (24-hour average), represents the
96.5 percentile

e There is no Air EPP PMy, (1-hour average) criterion to compare the off-site dust reduction
against

e There is no deposited dust criterion in the Air EPP by which to compare the offsite reduction

e Fugitive dust options aim to improve air quality to achieve compliance with Air EPP criterion
of 50 (ug/m3) PMyo (24-hour average)

ABC has assessed the options identified and detailed in the Katestone options report, taking into
consideration the following attributes of the options:

e Reasonable and practical

¢ Predicted improvement in air quality outcomes

e Ability to maintain efficiency of the control measures

e Other consequential environmental impacts (noise, water consumption, ground water run off)

e Capital investment
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e Operational and maintenance costs

e Ability to apply within existing site constraints

A scoring methodology has been used to select the preferred options for further investigation.
Details of the scoring factors are documented in Table 1: Scoring Matrix.

Table 1: Scoring Matrix

Regulatory approvals
Land owner approvals
High water table and
legacy hydrocarbon
plumes impacts on
civil/structural works

and electrical works
and outage time
and/or significant
planning
requirements
Regulatory approvals

Category Score
1 5 10
Feasibility to External Factors Major project, Works to existing
Implement outside ABC’s control | including design, civil plant and equipment

- with minor
shutdown
Regulatory approvals

Predicted reduction in

S Million

off-site dust <2 2-4 > 4
PMip pg/m3 *

Capital Investment

S Million >2 1-2 <1
Annual maintenance/

operating costs >0.3 01-03 <01

* Where off site dust reduction has not been quantified, PMipreduction is estimated
to be < 2 pg/mdfor scoring purposes

A summary and assessment of all identified options in the Katestone options report are provided in
Table 2: Assessment of Identified Options.

Where alternative options for some of the dust control measures that can be applied to a fugitive
dust source have been identified, they have been grouped together in the table to facilitate their

comparison.

All of the identified options in the Katestone options report are scored. To reflect the importance of
the off-site PMyg reduction, the relevant weighting is doubled. The higher the ranking score, the
more favourable the option is for further investigation and these options are highlighted with green

cells in Table 2: Assessment of Identified Options.
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7.0 Plan Submission

Submitted by:
Name
Position

Authorised on behalf of

ADELAIDE BRIGHTON CEMENT LTD.

Signed @ .,

Dated : .oveeeef oS e

8.0 Plan Approval

Approved by:

DELEGATE OF THE ENVIRONMENT PROTECTION AUTHORITY

Signed @ .,

Dated : ........./uccoveeeef e
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Glossary

Term
pg/m®
um
“E
km

m/s
m2
m3

m¥s
Nomenclature
TSP

PMyo

PMzs
Abbreviafions
Air EPP

CKD

EET

EP Act

EF

EPA

MM

NPI |

Definition

micrograms per cubic metre

micrometre

degrees Celsius

kilometre

metre

metres per second

square metres

cubic metres

cubic metres per second

Definition

Total suspended particulates

particulate matter with a diameter less than 10 micrometres
particulate matter with a diameter less than 2.5 micrometres
Definition

Environment Protection (Air Quality) Policy 2016
Clinker Kiln Dust

Emission Estimation Technique

Environment Protection Act 1993

Emission factor

Environment Protection Authority

Fringe Materials Management System

National Pollutant Inventory database
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EXECUTIVE SUMMARY

Katestone Environmental Pty Ltd (Katestone) was commissioned by Adelaide Brighton Cement (ABC) to
complete an Assessment of Options Study into dust management at the Birkenhead Cement Plant (the Facility)
and to produce an Options Assessment Report.

The existing dust emissions and controls from the site were quantified. Best practice control technology was
identified for each area of the Facility that contributes to fugitive dust emissions.

The expected environmental outcomes that could be achieved by the various options were identified in terms of
the change in emission rate of PM1o and predicted change in concentrations at the Community Park and Gunn
Street locations.
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1. INTRODUCTION

Katestone Environmental Pty Ltd (Katestone) was commissioned by Adelaide Brighton Cement (ABC) to complete
an Assessment of Options Study into dust management at the Birkenhead Cement Plant (the Facility} and to
produce an Options Assessment Report.

The Facility is located in the suburb of Birkenhead in South Australia and is around 13 kilometres from the Adelaide
CBD. Birkenhead is a predominantly residential suburb situated between port facilities occupying the adjacent
banks of the Port River to the east and the suburbs of Exeter and Peterhead to the west. The Facility has operated
since 1913. The Facility manufactures cement that is used in the construction and mining industry.

Under the Environment Protection Act 1993 (EP Act), ABC’s activities are managed through an EPA Licence that
authorises the carrying out of prescribed activities including: cement works and bulk shipping facilities. The Facility
operates under Licence Number 1126 (the licence), issued by the SA Environment Protection Authority (SA EPA)
on 1 November 2017. This report satisfies the condition U-730 Assessment of Options in the licence which requires
a 'detailed assessment of options to prevent or minimise particulate emissions.’

The scope of work for this Options Assessment Report is as follows:

e Conduct a Best Management Practice Study to identify the most practicable means to reduce particulate
emissions at the Facility.

e Prepare a report of the study that includes the following:

o Identification, quantification and justification of existing measures that are being used to minimise
particulate emissions at the Facility

o Identification, quantification and justification of best practice measures that could be used to
minimise particulate emissions at the Facility

o Evaluation of the expected environmental (air quality) outcomes of implementing these best
practice measures at the Facility.

Katestone Environmental Pty Lid August 2018
D17053-14 Adelaide Brighton Cement Lid — Birkenhead Cement Plant — Options Page 1
Assessment Report — Final



2, ABC OVERVIEW

2.1 Operations

The following prescribed activities are conducted at the Facility:

¢ Cement Works

e Activities producing listed waste

»  Bulk shipping facilities

e  Crushing, grinding or milling; rock, ores or minerals

e Fuel burning.

2.2 Obligations under ABC'’s Licence

ABC was issued a revised licence for the Facility (Licence No 1126) on 1 November 2017.

Condition 4.1 of the Licence requires ABC to commission a suitably qualified expert to undertake the Assessment
of Options study. This report fulfils the requirements of the condition 4.1.1 of ABC's licence to prepare an Options

Assessment Report.

4.1 ASSESSMENT OF OPTIONS (U - 730)

The Licensee must:

4.1.1  ensure a suitably qualified expert:
a undertakes a detailed assessment of options to prevent or minimise particulate
emissions from the following sources at the Premises:
i exposed and unsealed areas;
ii external material stockpiles;
ifi vehicle movements;
iv material conveyor and transfer systems; and
v dust collector units associated with processing and storage facilities.
4.1.2 submit to the EPA for its approval, by the date listed below, an 'Options
Assessment Report', ensuring the report contains but is not limited to:
a the details of the options assessed under sub paragraph 1 of this condition;
b a feasibility assessment of each option;
c the expected environmental outcomes of the options identified;
d the methodology used and considerations made in selecting the preferred
measure(s) or action(s); and
e recommendation(s) of proposed options to be taken to prevent or minimise
particulate emissions.
Katestone Environmental Pty Lid August 2018
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3. EXISTING ACTIVITIES AND CONTROL MEASURES

3.1 Sources of emissions of particulate matter

Emissions of particulate matter at the Facility may occur at any point where material is handled, processed,
conveyed or open to erosion by the wind. There are a number of different types of emission sources of particulate
matter including:

e  Stack sources
e  Dust collectors
«  Fugitive sources.
The Facility has three stack emission sources as follows:
e  Dry process kiln main stack (4A)
e  Pre-calciner plant stack (4B)
e  Slag processing plant (SPP).

There are more than 70 dust collectors installed throughout the facility that remove particulate matter from air
before it is vented to the environment or reintroduced into a building. Dust collectors that vent inside a building are
not considered sources of emissions to the environment. The three dust collectors attached to the cement mill
sheds account for approximately half of all emissions from the dust collectors (Katestone, 2017).

There are a number of fugitive emission sources at the Facility, including:
¢  Unloading of limestone from ships
«  Onsite transfers of limestone, gypsum, shale, black sand, mill scale, bauxite and slag
e Wind erosion of stockpiles
¢  Wind erosion of exposed unsealed areas
e Vehicle movements on paved and unpaved areas

e Combustion emissions from vehicles onsite.

A schematic showing the location of fugitive dust sources as well as the stacks and dust collectors is presented in

Figure 1.
Katesione Environmental Pty Lid August 2018
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Figure 1 Schematic of Facility showing locations of stacks, dust collectors and fugitive dust

sources

3.2 Existing particulate matter control measures

The control measures currently in place at the Facility and their estimated efficiency are shown in Table 1.

Table 1 Dust controls in place at the facility
© Comtol | Activities | Control efficiency
“4->sidﬂéd enclc;sure’wi{h Wé;téf_sbréysV ' VJ Ship inoadiﬁé - R 95% -
é—sidedrhopberr i - 0 ’Limestone I'l'dpp-er,"SIég hopper 90%
En‘closure with duét suppreésion ' Tran‘sfer of miscellaneous materials (MM) 98%
3-sided bunkers with wind canopies I MM Pit stockpilés 90%
3-sided bunkers with hard stand base ‘ Slag stdckpile 90%
Chemical suppressant S;gzt%ﬂiseﬂi;;gzse?Z?ssel:% db::;gtse, 80%
: Chemical suppressant [ Unpaved roads 80%
i Wéfer cart E Paved roadé 75%
i Wétering ?Limestone stockpile 50%
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[ Control l] Activities l Control efflclency
' Shade cloth — reduce wind speedand | g ;

! collect dust { Whole of site i Unquantified

| IR T L .

i Wheel wash | :;nnpk%rrtéexport of bulk material in pneumatic Unquantified

| i

3.3 Estimated emissions of TSP, PMio and PMzs

A complete emissions inventory was prepared as part of the Air Quality Assessment of the Birkenhead Cement
Plant (Katestone, 2017) (the Air Quality Assessment). All activities with the potential to generate emissions of TSP,
PM1o and PMzs were identified and their emission rates estimated for the 2015/16 financial year accounting for
existing emission control measures. Emissions have been calculated primarily using the NP Emissions Estimation
Technique (EET) Manual for Cement Manufacturing v2.1 (NPI, 2008). Emissions from vehicle movements have
been calculated using NPI EET Manual for mining (NPI, 2012) and the US EPA AP42 Paved Roads handbook (US
EPA, 2011). These emission rate estimates are reproduced in Table 2 and have been used as a baseline from
which to quantify the potential benefits that may be achieved by adopting alternative particulate matter controls.

The Facility’s dust inventory is dominated by emissions from the cement kiln stacks 4A and 4B, which are presented
for comparison purposes only because the options assessment is principally concerned with sources of fugitive
particulate matter. The proportions of PM1o emissions by source are shown graphically in Figure 2. The kiln stacks
have not been included in this figure to focus attention on the contribution of fugitive emissions.

To simplify the presentation in Figure 2 and the subsequent analysis in Section 4 and Section 5, PM1o is presented
as representative of all particulate matter. The TSP:PM1o and PM10:PMzs ratios are relatively consistent across
fugitive sources, and importantly, controlling PMso emissions will lead to similar reductions of TSP and PMzs size
fractions as well.

Table 2 Summary of normal operations emissions inventory
w7 missonrate ) T Emission e e
,, Y | TSP | PMu  PMa | TSP | PMw  PMas |
Handling - Transfer pomts 10003 | 0.001 ; 0.000 51 | 24 4
Handling - Stockpiles 0012 | 0006 | 0001 | 272 | 128 19
Stockpile wind erosion 0156 | 0078 | 0012 | 4907 | 2454 368
Exposed unsealed areas wind erosion 0147 | 0022 | 9248 4624 694
Dust collectors i 0170 | 0.132 | 16011 5363 4,164
Vehlpleﬂrﬁovements unpa;/ed ] ) 0021 | 0.002 2, 415 T 666 et |
Vehicle movements - paved | 0398 | 0076 | 0018 | 12554 | 2410 | 583
g:g:éjsstlon emissions — veh|cles/stat|onary ; 0.039 0.039 | 0.035 1,233 ‘ 1,233 1,118
Stacks ®_ - 4749 | 3049 | 1199 | 149,775 96164 37,822
T T  Total| 62 | 36 | 14 | 196,466 | 113,066 | 44,839 |

Table note: T T

2 Stack emissions are presented here for comparison purposes. The options assessment is concerned with fugitive particulate
emissionsonly
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Handling - transfer points,
0.1% Handling - stockpiles, 1%
Combustion
engines, 7%

Stockpile wind erosion,
16%

Vehicle movements
paved, 14%

Vahicle movemants
unpaved. 4%

Dust collactors, 32%

Figure 2 Emissions of PM1o by source for normal operations (excluding stacks)

Predicted contributions of each source group to PM1o concentrations at the Community Park and Gunn Street were
estimated in the Air Quality Assessment and are reproduced in Figure 3 and Figure 4. The Community Park and
Gunn Street monitors are located between the Facility and the residential area to the west. They are therefore
representative of the maximum potential concentrations of fugitive particulates within the residential area.

The figures show that the contributions of sources during each of the 25 highest days are relatively consistent. The
analysis of options in Section 5 considers the potential change in concentrations predicted by modelling at the two
monitoring locations. In this analysis, the change in concentration on the worst-case predicted day is presented,

as well on the 99, 95" and 90" percentile days.
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Figure 4 Source contributions for the top 25 predicted 24-hour average concentrations of PMo
at Gunn Street
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4, BEST PRACTICE MEASURES TO MINIMISE PARTICULATE EMISSIONS

The following section describes best practice measures to minimise particulate emissions from fugitive dust
sources that have been identified from relevant literature and industry experience, which may be applicable to
emissions sources at the Facility.

4.1 Exposed unsealed areas

Three exposed and unsealed areas are located at the Facility and are included in the Facility’s dust inventory:
e North (near Shell block)
s Southeast (near stockpile 13 shed)

e  Southwest (Swigg St).

The breakdown of the Facility's dust inventory by area is shown in Figure 5. Since the Facility's dust inventory was
completed, the southeast exposed area has been resurfaced with bitumen, significantly reducing its contribution to
emissions. Therefore, the northern exposed area is estimated to be the most significant exposed area. Emissions
from the exposed unsealed areas were estimated to account for 27% of fugitive emissions.

w
<
[&]
&

PM;, emission rate (kg/yr)

Exposed Area - North  Exposed Area - Southeast Exposed Area -
(near Shell block) (near Stockpile 13 shed!  Southwest (Swigg 5t)

(]

Figure 5 Emissions of PM1o by exposed area (kg/yr)

Chemical suppressants and watering are currently used to control emissions from exposed unsealed areas at the
Facility. Due to the constantly changing configuration of the areas, as stockpiles are created, worked and removed,
chemical suppressants cannot be applied to the entire exposed area.

The following methods can be used to control dust emissions from exposed unsealed areas:
+ Stabilise erodible surface:
o  Watering including water cart or automated systems
o  Application of chemical suppressants

o Permanently stabilise surface e.g. bitumen, hard stand.
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e  Shield erodible surface:
o  Wind breaks
o Vegetated wind breaks.
¢ Management/housekeeping:
o  Clean-up dusty surfaces
o Reduce spillages

¢]

Q

Investigate cause of spillages

Site based management plan to identity clean-up of spillage.

Wind erosion of exposed areas of spillage is minimised through good housekeeping practices that minimise spillage
of material in the first instance or reduce the time before spilled material is cleaned. Good housekeeping practices

identified in the literature include:

s Cleaning up spillages when they occur

e  Wetting down hard stand areas
e  Utilising mobile water carts

¢ Investigating causes of spillage

o Implementing a site management plan that includes protocols for identification and clean-up of spillage.

The literature does not quantify the effectiveness of implementing good housekeeping practices because the
effectiveness will depend the current state of housekeeping and on the specific improvements that are
implemented. In some instances, the effectiveness of certain interventions can be inferred from experience with
other activities. For example, a 50% effectiveness could be applied to the action of wetting down hard stand areas
based on the literature for stockpile control measures.

A summary of management and control measures for exposed areas is presented in Table 3.

Table 3

Activity / management |

approach ;
I [ Watering
Surface stabilisation Suppressants
; Re surfacmg
S ; Wmd break

Wind speed reduction

Vegetated wind break

| Best practice example

Spl” mlnlmlsatlon

Watering

Wlnd breaks (Shade cloth)

anng Vlctorra Road)

I Management Wettrng down workrng area
! . Site management plan
4.2 External material stockpiles

ABC benchmarking against best practice for exposed unsealed areas

Current ABC implementation

Suppressants

Re surfacrng of some areas has occurred

Vegetated wrnd break (southwest area and

Splll mrnlmlsanon

Wettmg down worklng area

Site management plan

Emissions from stockpiles account for 15% of fugitive particulate emissions from the Facility.
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Figure 6 A breakdown of PM1o emissions per year for each stockpile {(kg/yr)

Material stockpiles have a large erodible surface area that is susceptible to generation of emissions of particulate
matter by the wind (wind erosion). In addition to stockpile surface area, height, shape and configuration, emissions
generated by wind erosion are also dependent on the frequency of disturbance of the erodible surface and the
characteristics of the material in the stockpile.

The NSW Coal Mining Benchmarking Study (Katestone, 2011) identified control measures in use at coal mines,
but these controis are expected to be broadly applicable to all stockpiled materials. The study identified the following
control measures in the literature to minimise stockpile emissions:

* Bypassing stockpiles (through loading)

»  Watering fo minimise lift-off with automatic control through continuous cycling and increased application
based on meteorological conditions

+ Chemical suppressants to bind loose fine surface material in response to adverse weather conditions
« Enclose, tarp, fence, bund or build shelterbelts to reduce ambient wind speeds over stockpiles
¢ Minimise the residence time of material in stockpiles.

Note that these control measures have been listed without regard to whether their application may be feasible at
the Facility.

The NSW Coal Mining Benchmarking Study (Katestone, 2011) identified that the current best practice measures
to control emissions of particulate matter from stockpiles include:

+ Shaping and orientation to minimise emissions of particulate matter, e.g. aligning with predominant wind
direction to minimise area directly exposed.

Katestone Environmental Pty Lid August 2018
D17053-14 Adelaide Brighton Cement Ltd — Birkenhead Cement Plant — Options Page 10
Assessment Report - Final



« Stockpile watering on continuous cycle with modification
conditions to allow greater or lesser watering intensity.

of cycle depending on prevailing weather

A summary of management and control measures for stockpiles at the Facility is presented in Table 4.

Table 4 ABG benchmarking against best practice for stockpiles

Activity / management Best practice example

approach i
Minimise residence time/stockpile size
i - e
voldance ¢ Maximise through loading
Enclosure
i
. Chemical dust suppressant
i
Surface stabilisation Stockpile watering on continuous cycle

!

} with modification of cycle depending on
@ prevailing weather conditions to allow

‘ greater or lesser watering intensity
|
|
|

Shape/orientation

( Wind speed reduction Bunds/walls

Reduced pile height

4.3 Vehicle movements

Current ABC implementation

Residence time and stockpile size
minimised where possible subject to
economic and process related constraints

Through loading occurs when possible
i
' A significant amount of stockpiled material

! on site is already fully enclosed

t Chemical dust suppressant

| Stockpile watering by watercart

| Stockpile watering by automated sprinkler
i system (MM Pit)

' Stockpile shape and orientation dictated
by site constraints, i.e. stockpiles
generally fill the available space

MM and Slag stockpiles are enclosed in 3-
sided bunkers

Northern stockpile area has small bund

Shell block is constructed in tiers
minimising stockpile height

Emissions generated by vehicle movements are a large source of emissions at ABC at 18% of fugitive emissions

with emissions from paved roads being the larger source at 14%

of fugitive emissions. Since the Air Quality

Assessment, sections of unpaved road on the southeast corner of the site have been paved with bitumen, further
reducing the importance of that source. A further 7% of emissions from the Facility are related to combustion of

fuel in vehicles. A breakdown of the paved road emissions inventory
presented in Figure 7.
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Figure 7 Annual PM1, emissions for paved roads (kg/yr)

Methods of dust minimisation for vehicle movements include:
*  Surface stabilisation
o Watering
o Chemical suppressant
o Re-surfacing.
e Operations management
¢ Road sweeping
o  Truck wash
o  Optimise vehicle movements
o Reduce unnecessary trips.
* Housekeeping
o Clean dusty road surfaces
o Reduce spillages
o Investigate cause of spillages

o Site based management plan.

ABC currently uses chemical dust suppressants on unpaved roads and operates a street-sweeper and watercart
on the paved roads. The size of trucks and front-end loaders has been optimised to maximise efficiency, which
minimises vehicle movements.

A summary of management and control measures for vehicle movements at ABC is presented in Table 5.
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Table 5 ABC benchmarking against best practice for vehicle movements

Activity / management

Best practice exampie Current ABC implementation
approach
Watering Watering (paved roads)
Surface stabilisation Chemical suppressant Chemical suppressant (unpaved

roads)

' Re-surfacing

Most roads are paved

d Roéd sweeping Road sweeping

. Truck wash Truck wash
Operations management i : -
. Optimise vehicle movements Optimise vehicle movements
' Reduce unnecessary trips Reduce unnecessary trips
" Clean dusty road surfaces Clean dusty road surfaces
Reduce spillages Reduce spillages
Housekeeping T s -
Investigate area of spillage Investigate area of spillage
. Site based management plan Site based management plan

4.4 Conveyors and transfers

The NSW Coal Mining Benchmarking Study (Katestone, 2011) identified that the design of conveyors within a
material transport system has a large bearing upon their potential to emit particulate matter. Water application and
wind shielding were the most important items in reducing the quantity of particulate matter emitted. Table 6
summarises the best practice control measures identified for conveyors.

Table 6 Effectiveness of best practice control measures to reduce particulate matter emissions
from conveyors

| Control Measure Effectiveness
Applcation of water at ransfer bofween conveyors 50% |
ilWlnd shielding — roof or side wall 40%

| Wind shielding — roof and side wall 70% ,

Water application is the most commonly applied control for the reduction of particulate matter emissions. Surface
addition of water at each point of material disturbance (such as a transfer from one conveyor to another) reduces
the emission of particulate matter. However, the addition of water is not appropriate for all materials. At the Facility,
water can be applied to transfers of limestone, bauxite and other raw materials but cannot be used on slag and
clinker transfers.

To minimise lift-off of particulate matter from the conveyors, wind shielding and enclosure of the conveyors are
beneficial. Other solutions to reduce the particulate matter generated by the conveyor system are centred upon
avoiding spillage and diligent clean-up of spillage when it occurs. Other items include: clean-up launders under
conveyors, integrated control systems to prevent overloading of conveyors to prevent spillage, belt washing
stations on heads of belts and wind shielding.

A summary of management and control measures for conveyors is presented in Table 7.
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Table 7

Activity / management

Best practice example

ABC benchmarking against best practice for conveyors

Current ABC implementation

approach
Enclosure Enclosed conveyors
Wind srhirelding' 7 Two sides and a roof
Conveyors 7 - ' Urﬁloéding of limestone from shlps

AlRplication GRwater 3t [ransiers Transfer of limestone to Block 9

Clean-up launders under conveyors

Not required due to enclosures

4.5 Dust collectors

Dust collectors are a large source of emissions at the Facility at 32% of fugitive emissions. The three dust collectors
attached to the cement mill sheds account for approximately half of all emissions from the dust collectors
(Katestone, 2017).

The two main ways to maintain a good efficiency and operating performance with a dust collector is:
*  Good housekeeping, for example, keeping the unit and the filters clean

¢  Upgrading old technology.

Dust collectors are regularly maintained and the fargest have continuous monitoring to alert ABC to any operating
issues, such as torn filter bags.

Dust loads inside main operating buildings may be reduced by the installation and operation of a permanent
vacuum system, to allow immediate and effective clean-up of any spills or other deposited dust.

If emissions cannot be practically reduced further at the source, then enhanced dispersion may assist in minimising
the effect of a source on the receiving environment. Of the three largest dust collectors, two have vertical releases
with significant vertical velocities to assist in dispersion. The third (Cement Mill 1) has a horizontal release that will
not assist in dispersing the emissions from this source. Best practice for any significant release would be to ensure
a vertical release.

Table 8 ABC benchmarking against best practice for dust collectors

[ ActiVity / management

approach Best practice example

Current ABC implementation

Routine maintenance of dust
coliectors

Current technology appropriate
Cement Mill 6, Cement Mill 7 DCs
are vertical

E Good housekeeping
Upgradiﬁg ;JIVd technology

| Dust collectors

Vertical release

August 2018
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5. PRACTICABILITY OF IMPLEMENTATION OF CONTROL OPTIONS

Individual options identified in Section 4 have been considered in more detail in the section below. The potential
environmental benefit of implementing each option has been estimated in two ways relative to the Air Quality
Assessment:

» Reduction in emissions, calculated as the reduction in kg of PM1o emitted per annum.

¢  Reduction in potential offsite impacts, calculated as the reduction in 24-hour average PM1o concentrations
predicted by dispersion modelling at the Community Park, as an average over the 25 highest days.

The benefit associated with each option has been considered independently. Implementing more than one option
on a single source will reduce the benefit associated with each subsequent option.

5.1 Bituminise exposed unsealed areas

Paving an exposed surface, with bitumen or concrete, effectively removes the erodible surface and eliminates the
potential for dust generation. This may be mitigated by material accumulating on the paved surface from other
sources; however, good housekeeping and management practices can minimise this. The type of surface that is
used may depend on the activities taking place in an area, not all surfaces may be appropriate for heavy vehicle
movements for example, and in some cases, paving may not be a viable long-term option.

While a large proportion of the Facility's area is already sealed, this assessment has assumed that an additional
3,000 m2 could be found to be paved. This is most likely to be located at the southern end of the site.

The Facility currently has a number of paved areas, both bitumen and hard stand. No additional regulatory or safety
implications are related to the paving of more areas.

The benefits to air quality associated with paving exposed areas were determined. The analysis indicates that
paving:

e May reduce emissions of PM1g by 440 kg/year.

e May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.8 pg/m®.

5.2 Automated sprinkler system

Application of water to exposed unsealed surfaces or material stockpiles is an effective technique for dust control;
however, as water evaporates from the surface, materials become more susceptible to dust generation by wind
erosion and so water needs to be continually applied to maintain dust suppression. An automated sprinkler system
can ensure water is applied where and when required. More frequent applications of less water may achieve greater
benefits in dust reduction for less relative water usage. Automated systems may also have the added benefit of not
requiring as much labour as a watercart. A benefit of an automated sprinkler system is that it will control the
unsealed areas as well as stockpiles.

An example automated sprinkler system applied to the northern stockpile might have the following features:

e 26 individual sprinklers (configuration of 10 along the east and west edges and 6 along the northern
boundary) to provide coverage over entire area.

There may be regulatory implications regarding the discharge of runoff to drains or directly to the Port River. Further
investigation into these requirements should be undertaken in the detailed design phase. There may be additional
safety implications due to the operation of an automated sprinkler system related to operation of the sprinklers
while vehicles are operating within the area. Care must be taken that the ground does not become difficult to
traverse due to excess water. Excess water on trafficked areas may also lead to track-out of mud on the vehicle
tyres. As this material dries, it may be resuspended via vehicles or wind erosion, counteracting the benefits of the
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watering. Watering of areas that have chemical dust suppressant will decrease or eliminate the effectiveness of
the suppressant. Appropriate configuration of the sprinkler system can effectively mitigate these risks.

The benefits to air quality associated with implementing an automated sprinkier system to control dust from
exposed unsealed areas and stockpiles in the northern stockpile area were determined. The analysis indicates that
a sprinkler system:

*  May reduce emissions of PM1a by 2,000 kg/year.

* May reduce maximum 24-hour average concentrations of PM+g at the Community Park by 3.6 pg/m?.
5.3 Fogger cannons

Application of water to exposed unsealed surfaces or material stockpiles is an effective technique for dust control;
however, as water evaporates from the surface, materials become more susceptible to dust generation by wind
erosion and so water needs to be continually applied to maintain dust suppression. A portable fogger system can
ensure water is applied where and when required. Applications of water from a fogger may achieve greater benefits
in dust reduction for less water usage relative to a watercart or sprinkler. A benefit of a portable fogger system is
that it will control the unsealed areas as well as stockpiles.

A portabie fogger system might include 2 fogger cannons to provide suitable coverage.

There may be regulatory implications regarding the discharge of runoff to drains or directly to the Port River. Further
investigation into these requirements should be undertaken in the detailed design phase. There may be additional
safety implications due to the operation of the fogger system while vehicles are operating within the area. Care
must be taken that the ground does not become difficult to traverse due to excess water. Excess water on trafficked
areas may also lead to track-out of mud on the vehicle tyres. As this material dries, it may be resuspended via
vehicles or wind erosion, counteracting the benefits of the watering. Appropriate configuration and operation of the
foggers will mitigate this risk.

The benefits to air quality associated with implementing a fogger system to control dust from exposed areas and
stockpiles in the northern stockpile area were determined. The analysis indicates that a fogger system:

»  May reduce emissions of PM1o by 2,000 kg/year.

e May reduce maximum 24-hour average concentrations of PM+¢ at the Community Park by 3.6 yg/m3.
5.4 Geofabric cover on stockpiles

A geofabric cover is an impermeable fabric sheet that can be used to line stockpile surfaces or line landfill pits.
Applying a geofabric cover to an inactive stockpile will prevent wind erosion from the surface while also reducing
the requirement for chemical suppressant and water. The geofabric is applied to the finished stockpile, therefore,
dust control methods need to be applied whilst the stockpile is being constructed, such as watering. Geofabrics
may have limited applicability at the site due to stockpile turnover.

There are no safety implications related to the use of geofabric covers on stockpiles. However, development
approval may be required.

The benefits to air quality associated with applying geofabric covers to 11,500 m? of inactive stockpiles within the
northern limestone stockpile area were determined. The analysis indicates that use of geofabric covers:

*  May reduce emissions of PM1o by 100 kg/year.

»  May reduce maximum 24-hour average concentrations of PM1¢ at the Community Park by 0.9 pg/m?.
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5.5 Relocate bauxite stockpile to an area adjacent fo MM area

Optimisation of the location of raw material stockpiles may lead to the following benefits:
e Reduced vehicle movements if stockpile is closer to entry point to the process.

e  Separation of high frequency and low frequency stockpiles may allow more appropriate controls to be
more widely applied, e.g. greater area of chemical suppressants applied to low frequency stockpile and
more watering on high frequency stockpile

Installing a dedicated bauxite storage bunker at the southern end of the site, adjacent to the MM Pit, will likely
provide these benefits, in addition to the benefit provided by the bunker walls. Alternatively, as the bauxite stockpile
is not a high-turnover stockpile, a geofabric cover may be used.

There are no additional safety implications related to the relocation of a stockpile, an additional bunker within the
Facility or the use of geofabric covers. However, development approval may be required.

The benefits to air quality associated with relocating the bauxite stockpile to a dedicated storage bunker were
determined. The analysis indicates that the new bunker:

e  May reduce emissions of PM1g by 120 kg/year.

+  May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.2 ug/m?.

The benefits to air quality associated with relocating the bauxite stockpile and covering with geofabric were
determined. The analysis indicates that the geofabric:

e  May reduce emissions of PM1a by 130 kg/year.

s May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.2 ug/m?®.

5.6 Windbreak - bunker walls

A windbreak or wind fence around a stockpile can be used to slow down the wind and reduce the potential for
generation of dust lift-off. Windbreaks can reduce wind speeds by over 60% of the incoming wind speed over large
areas. This in turn greatly reduces that amount of dust generated by stockpile wind erosion as dust generation is
a function of the wind speed.

Wind breaks for stockpiles may take the form of fixed barriers, porous barriers such as shade cloth or vegetation.
Currently, the Facility has examples of all three of these wind breaks in different locations. Effective wind breaks
may take up land that may otherwise be used for productive purposes e.g. stockpiles.

No additional safety implications are related to the presence of well designed and constructed wind breaks.
However, development approval may be required.

The analysis considered bunker walls around and inside the Shell Block stockpile area as well as a wall along the
edge of the Block 9 stockpile. The Block 9 wall was ultimately determined to not be feasible due to a lack of available
space.

The benefits to air quality associated with installing wind breaks to control dust from exposed areas and stockpiles
were determined.

The analysis indicates that bunker walls at Shell Block:
e May reduce emissions of PMio by 3,500 kg/year.

e May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 7.0 pug/m?.
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5.7 Windbreak - curtdin

A porous wind break or mesh curtain can reduce wind speeds minimising dust liftoff and transport. A porous wind
break of an appropriate material can reduce wind speed without causing additional turbulence. The wind break will
be most effective if it reaches above the height of the stockpiles.

If installed at the shell block, a height of approximately 15 m may be required. In this instance significant structural
support may be required to ensure stability in high winds. Due to the height of the curtains, visual amenity will need
to be considered, however appropriate selection of curtain colour and style may provide a positive change to
amenity. Development approval may be required.

The benefits to air quality associated with installing a wind break curtain on one side of the shell block were
determined. The analysis indicates that a wind break curtain:

» May reduce emissions of PM1o by 1,200 kg/year.

»  May reduce maximum 24-hour average concentrations of PM+o at the Community Park by 2.3 pg/m?.
5.8 Windbreak - vegetation

A vegetation wind break can reduce wind speeds minimising dust liftoff and transport. An appropriately sized
vegetated area can reduce wind speed without causing additional turbulence and also serve to trap airborne dust
before it leaves the site. The wind break will be most effective if it reaches above the height of the stockpiles.

A vegetation barrier is likely to require more land than an artificial windbreak such as a wall or curtain. This will lead
to a reduction in the available land for stockpiling. A vegetation barrier will also take a number of years to develop
to its maximum efficiency of dust control.

There are already vegetated areas within the Facility boundary. There are no additional regulatory or health and
safety implications.

The benefits to air quality associated with installing a vegetated wind break on one side of the shell block were
determined. The analysis indicates that a vegetated wind break:

« May reduce emissions of PM1o by 1,200 kg/year.

» May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 2.3 pg/m?®.
5.9 Stockpile enclosure

Complete enclosure of a stockpile may effectiveily eliminate it as a dust source, including wind erosion of the
stockpile surface as well as the emissions related to transfer of material to and from the stockpile.

The installation and operating cost of a structure that is large enough to cover a stockpile is likely to be prohibitive,
Operating costs would likely include lighting, ventilation and maintenance. Other considerations are the loss of
available stockpile area and reduced movement efficiency due to opening/closing doors.

The Facility currently has a number of stockpiles within buildings. The safety implications related to the complete
enclosure of stockpiles would be the same as the existing enclosures, i.e. adequate ventilation and lighting would
be required. Development approval may be required.

The benefits to air quality associated with the full enclosure of the stockpiles in the northern stockpile area were
determined, assuming total control of stockpile wind erosion and transfers in that area. The analysis indicates that
full enclosure:

* May reduce emissions of PM1c by 4,300 kg/year.
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e May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 7.8 ug/m3.

5.10 Revegetation of inactive stockpiles

Vegetation lowers wind speeds on a surface and binds the soil effectively eliminating wind erosion. Revegetating
an exposed area or inactive stockpile is an effective means of controlling dust emissions. An additional layer of
topsoil is often applied and seeded. A surface with low ground cover can be revegetated relatively quickly. The
vegetation may require ongoing watering. The vegstation cover is applied to the finished stockpile therefore
alternative dust control methods need to be applied as the stockpile is being constructed, such as watering. To be
a feasible method of dust control, the vegetation would require a minimum area and a stockpile that will remain
inactive for a time.

There may be regulations associated with the selection of vegetation type, e.g. plants may be required to be native
to the area. There are no safety implications associated with revegetation of a stockpiles surface.

The benefits to air quality associated with revegetating 2,000 m? of inactive stockpiles within the northern stockpile
area were determined. The analysis indicates that revegetation:

e May reduce emissions of PM1o by 100 kg/year.

o May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.2 pg/m?

5.11 MM tfransfer enclosure

The MM transfer system currently has a high level of control: rapid raise door, three-sided enclosure with roof and
foam suppression sprays on the receival hopper. This system could be improved; however, by extending the
enclosure and installing a second rapid-raise door on the exit. This would ensure that one door could be closed at
all times, even with long trucks which sometimes use the system, thereby eliminating wind flowing through the
enclosure picking up material as it is transferred or material that has been left on the ground. To maintain a suitable
working environment within the shed, a dust collector should be installed.

The Facility already has a number of buildings with rapid-raise doors. No additional safety implications are related
to the full enclosure of the MM transfer system. However, development approval may be required.

The benefits to air quality associated with enclosing the MM transfer system were determined. The analysis
indicates that enclosing the MM transfer:

e  May reduce emissions of PM1o by 0.4 kg/year.

» May reduce maximum 24-hour average concentrations of PM1o at the Community Park by less than
0.001 pg/m>.

5.12 MM wheel wash

Track-out of material carried on the wheels of a vehicles has been observed to occur at the MM transfer system
resulting in subsequent resuspension as dust. Installing a wheel wash at the exit of the MM transfer system would
eliminate track-out from the system.

The water used in the wheel wash could be captured and held in the existing settling pond close to the MM system.
There are no safety implications associated with a wheel wash. However, development approval may be required.

The benefits to air quality associated with installing a wheel wash at the MM transfer system were determined. The
analysis indicates that a wheel wash:
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¢ May reduce emissions of PM:c by 147 kg/year.

¢ May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.1 ug/m?.
5.13 Paving of unsealed roads

Paving an unpaved road effectively removes the erodible surface and eliminates the potential for dust generation.
This improvement in emissions may be counteracted by material accumulating on the paved surface from other
sources; however, good housekeeping and management practices can minimise this. The type of surface that is
used may depend on the activities taking place in an area. Not all surfaces may be appropriate for heavy vehicle
movements, for example, and in some cases, paving may not be a viable long-term option. Paving may include
covering a surface with bitumen or concrete.

There are very few regularly trafficked unsealed sections of road remaining within the Facility. Therefore, there is
no scope for this control option at this current point in time. If haul routes change in the future to include significant
movements on unpaved areas, paving should be reconsidered at that time.

5.14 Airknives/blowers on entrance to Clinker Gantries CM1/CMé

The Cement Mill 1 and Cement Mill 6 clinker gantries are stockpiles with significant dust control measures already
in place: they are fully enclosed with dust collection and rapid raise doors. Additionally, Cement Mill 6 has an
annexe on the vehicle entry point. To further improve the dust control from these sources a high-speed air
blower/airknife system could be placed on the doors to ensure clinker dust is not emitted as vehicles pass through.

There are no regulatory requirements associated with the installation of a blower system. There are no safety
implications related to the operation of the blowers. Due to the location of the entrance of the Cement Mill 6 gantry,
noise impacts may need to be considered.

The benefits associated with the installation of blowers on the entrances to the clinker gantries in terms of emissions
and off-site concentrations of PM1o have not been quantified. The source of dust is intermittent (only while vehicles
are entering or exiting the building) and is mitigated by the dust collection on the buildings and good housekeeping.
Nonetheless, anecdotally the gantry entrances are noted to be sources of dust and this option is identified as a
relatively inexpensive form of control.

5.15 Enclose CS2, CR2 and CR3

The majority of Facility conveyors are enclosed with two sides and a roof. Conveyors that are not fully enclosed
are C52, CR2 and CR3 conveyors. Installing additional wind shielding on one or both sides of these conveyors
would reduce wind speeds over the conveyors and minimise dust lift-off.

Development approval may be required for enclosure of conveyors. Health and safety implications will be important
to ensure that the environment within the enclosure is suitable for access for maintenance activities, particularly
when considering the enclosure of conveyors that carry heated material and water sprays. In this instance, a single
side may be more appropriate.

The benefits associated with the enclosure of CS2, CR2 and CR3 conveyors in terms of emissions and off-site
concentrations of PM+o have not been quantified.

5.16 Redirection of CM1 Dust Collector

If the emissions cannot be reduced at the source, dispersion may be used to reduce the potential impact of those
emissions. The dust collector on Cement Mill 1 (CM1) has a horizontal release, which could be reconfigured to be
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a vertical release to improve dispersion. ldeally, the release point should be elevated to be above the height of the
CM1 building. This option may have additional benefits in relation to noise from the outlet.

The Facility currently has vertical release points from other dust collectors. No additional safety implications are
related to the conversion of the CM1 outlet to a vertical release. However, development approval may be required.

The benefits to air quality associated with the redirection of the CM1 outlet were determined. The analysis indicates
that redirecting the CM1 outlet:

«  Will have no change on the emissions from the outlet.

e May reduce maximum 24-hour average concentrations of PM1o at the Community Park by 0.45 pg/m?.

5.17 Dust collector on the CMé clinker transfer system

The CM6 clinker transfer system does not currently have a dust collector. Whilst this transfer point is enclosed,
application of dust collection will reduce the dust loading within the system. This will lead directly to lower overall
emissions from the building and lower the overall dust load from the site.

The benefits in terms of emissions and off-site concentrations of PM1o have not been quantified. The primary reason
for installing a dust collector is to improve conditions within the building for staff. The additional benefits in reducing
emissions of dust are a secondary benefit.

5.18 Upgrade cladding on CMé building

Operations within the Cement Mill 6 (CM6) building are effectively shielded by its existing cladding but the building
is not air tight. Upgrading the cladding on the CM6 building would improve capture of dust generated from the
activities inside. Improved cladding may also allow more efficient dust collection and housekeeping activities.

No additional safety implications are related to the upgrade of cladding on the CM6 building. However, development
approval may be required.

The benefits in terms of emissions and off-site concentrations of PM1o have not been quantified.

5.19 Upgrade CMé gantry cladding

Maintaining the cladding of the CM6 gantry would ensure the building can maintain high standards of dust control
into the future. The CM6 gantry has a number of dust control measures currently in place in addition to the building
itself: rapid-raise door, annexe for vehicle entry and dust collection. These systems operate most efficiently with a
fully sealed building. Maintaining the existing cladding to seal any small holes would maximise the level of capture
and control of dust.

The benefits in terms of emissions and off-site concentrations of PM1o have not been quantified. Upgrading the
cladding is unlikely to lead to a direct reduction in dust emissions as the building is currently well sealed.
Nonetheless, this option is recommended to maintain this high level of control.
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6.

COMPARISON OF OPTIONS

A summary of the options identified in Section 5 and their predicted reduction in PM1s emissions is presented in
Table 9. The predicted reduction in peak concentrations at the Community Park and Gunn Street due to the
identified options are presented in Table 10.

The benefit associated with each option has been considered independently. Implementing more than one option
on a single source will reduce the benefit associated with each subsequent option.

Table 9

Dust Control Measure

Windbreak — Shell Block

Full enclosure S ctlon 5 9) or

Reduction in emissions due to identified control options

Implementation option

Bunker walls (

Curtarn (Sectron 5 7) or

Vegetatlon (Sectlon 5 8)

improved water delivery

Surface stabilisation of inactive
stockpiles

Paving exposed areas

Relocate bauxite stockpile

Dust collectors

: Transfers

| Transfers

Katestone Environmental Pty Ltd

Bunker walls (Sectlon 5 5) or

Automated sprinkler system (Sectron 5. 2)

or

Fogger cannon system (Sectron 5 3)

Geofabrlc (Sectron 5 4) or
Revegetatlon (Sectlon 5 10)

Pavmg exposed areas (Sectron 5 1)

Geofabrlc (Sectron 5. 5)

Redlrectron of Cement Mill 1 DC (Sectron
5. 16)

MM transfer wheel wash (Sectron 5 12)

FuII enclosure MM transfer (Sectlon 5 11)
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Table 10 Reduction in predicted offsite concentrations due to identified control options
m Receptor Community Park Gunn Street
F 5 T e e e e
m . PM,o 24-hour average i Dustdep “ '+ Dustdep
Pollutant / Averaging Period: PM,, 1-hour average (pg/m?) N /md) _ monthly | PMy; 1-hour average (ug/m?®) | PMs, 24-hour average (ug/m*®) = monthly |
,. (hg (mg/m?/day) | (mg/m*/day)
Percentilel 100 , 90 | 100 | 99 . 95 . 90 | 100 00 99 | 95 90 _ 100 | 99 95 _ 9 | 100
: Dust Control - Implementation
Measure option
! T i T T
:Full enclosure i i ; i m " “
i(Section 5.9), or 54.8 | ;150 - 95 ; 69 : 48 ! 4.0 353 227 | 5.1 13
S —— A — s S S LR e _: SRS SRS - -
: H ) {
,_ Funkerualls 49.3 i 135 86 36 318 204 ! 46 | 12
Windbreak —  (Section 5.6), or ! i
Shell Block |~ yrtain (Sectic ., ; , "
Curtain (Section 14 4 45 29 12 106 68 | 15 | 04
5.7), or i ; i
' - . i { t
ww\%mﬁ_o: (Section 14 4 45 29 12 106 68 ! 15 04 |
Automated sprinkler , _ ”
; system (Section 5.2), 25.6 7.0 4.4 1.9 16.5. 10.6 2.4 0.6
{improved or ! ]
water delivery ,_u., w2 u s ] e N I8
‘Fogger cannon i ;
system (Section 5.3) 256 7.0 4.4 1.9 165 106 | 24 0.6 |
Suface  Seofabric(Secton g5 1 45 | 13 | 03 | 24 14 06 48 29 | 05 041 |
istabilisation of ‘5-4), Or I . IO R R N | ) I R e
inactive 'Revegetation ‘ i { | i
'stockpiles , 9 ¢ 13 | 08 ; 02 “ 0.05 _ 04 0.2 0.1 08 05 0.1 0.02 m
ML e e s . | P S SIS E— | —
fraving Pavingexposed 5o |50 b 401 04 1 12 | 10 03 31 21 | 10| 03 |
‘exposed areas ‘areas (Section 5.1) ;| < 1 & Pl P m P ' ' ' ’ o
: ‘Bunker walls | | , | :
‘Relocate '(Section 5.5), or P17 0 1104 104 ! 03 0.1 08 05 | 01 0.04 |
ibauxite e et Wi lhy\ — _ — # S8 e = = - m s
-stockpile :Geofabric (Section : ; |
i ‘5.5) % 0.1 I 05 0.3 0.1 11 08 02 | 004 i
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Receptor : Community Park Gunn Street

P . . 2 1 PM;, 24-hour average ; Dustdep 5 3 Dust dep
ollutant / Averaging Period: PMy, 1-hour average (ug/m?) (Hg/m?) { monthly PM,, 1-hour average (ug/m®) | PM;, 24-hour average (ug/m?®) .  monthly
Hg i (mg/m¥/day) | | (mg/m?/day)
Percentile 100 99 ' 95 - 90 . 100 . 99 95 100 100 99 | 95 | 90 | 100 | 99 | 95 @ 90 . 100
| Dust Control - Implementation ,
! Measure option
: ‘Redirection of i i : | ! m , ' V M w
iDust collectors :Cement Mill 1 DC 159 . 82 i 0.5 0.01 3.0 1.9 11 « 07 ! 1.7 15.4 59 06 | 01 . 16 14 . 09 | 07 1.6
i :(Section 5.16) ! ; i : ! ' ] ! , [ ! ! i
Transfers &H%ﬂwmﬂoﬁﬁmw& 290 , 24 | 04 01 .10 06 04 : 03 | 04 39 24 .02 003 09 .06 04 : 03 . 04
{ : I i ” : : i i ! : ! :
L V : i — " : i

'Full enclosure MM

ITransfers ransfer (Section  0.008 | 0.006 : 0.001 ' 0.000 1 0.003 £ 0.002 + 0.001 | 0.001 0.001 . 0.010 | 0.006 ; 0.001 | 0.000 H,o.oomw 0.002 ! 0.001 : 0.001 0.001
m S . “ m _ “ | “ w : : M “ M
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The environmental benefits of the following options were not able to be quantified, nonetheless they may provide
reductions in dust emissions and should be evaluated further:

e Airknives/blowers on entrance to Clinker Gantry
o  Enclosure of conveyors

¢ Dust collector on CM86 clinker transfer system

¢  Upgrade cladding on CM6 building

e Upgrade cladding on CM6 gantry
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7. CONCLUSIONS

Katestone Environmental Pty Ltd (Katestone) was commissioned by Adelaide Brighton Cement (ABC) to complete
an Assessment of Options Study into dust management at the Birkenhead Cement Plant (the Facility) and to
produce an Options Assessment Report.

The existing dust emissions and controls from the site were quantified. Best practice control technology and
practice was identified for each area of the Facility contributing to fugitive dust.

The expected environmental outcomes that could be achieved by the various options were identified in terms of
the change in emission rate of PM1o and predicted change in concentrations at the Community Park and Gunn
Street locations.
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