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1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was engaged by
Cowman Stoddart Pty Ltd on behalf of Shoalhaven Starches to undertake an
Air Quality Impact Assessment (AQIA) for the proposed modifications of
Boilers No. 2 and 4 and installation of an additional baghouse on Boiler 6 for
the proposed optimisation of energy use and steam production at the
Shoalhaven Starches manufacturing facility located on Bolong Road,
Bomaderry, New South Wales (NSW).

The objective of this AQIA is to determine the impact on ground level
concentration (GLC) of odour, particles (TSP and PMig), oxides of nitrogen
(NOx) and sulphur dioxide (SO.) from the proposed modifications to the boiler
fuel types and additional emission control upgrades to determine that it is
within Air Quality Standards. To achieve this objective, this AQIA will
reference the approved ethanol expansion project development and the
proposed boiler modifications.

The AERMOD computer based dispersion model was used to determine the
maximum GLCs for this assessment in accordance with the Approved Methods
for the Modelling and Assessment of Air Pollutants in New South Wales
(AMMAAP). AERMOD dispersion model is now the model of choice
recommended by EPA NSW/ OEH in AMMAAP because AUSPLUME is no
longer supported. However, it is noted that AUSPLUME has been the
regulatory dispersion model used in all previous air quality impact predictions
for this Shoalhaven Starches site.

Odour, NOy, SO and TSP emission measurements have been conducted by
SEMA on various occasions on each boiler and have been used to develop the
emissions input files for the predictive dispersion modelling.

Shoalhaven Starches provided proposed operational data, discharge stack and
equipment design information.

The NSW Department of Planning, MP 06_0228 has been referenced in this air
quality impact assessment.

An air quality assessment prepared by GHD has also been referenced in this
assessment; that is, Shoalhaven Starches - Ethanol Upgrade Air Quality
Assessment 2008.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 1 5766B/S24556/17
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2

THE SITE

The Shoalhaven Starches site is approximately 13 hectares, located between
Bolong Road and the Shoalhaven River, approximately 0.6 km south east of the
Bomaderry Post Office and 80 kilometres (km) south of Wollongong.

Figure 2.1 displays an aerial view of the modelling domain.
Figure 2.2 shows an aerial view of the boilerhouse.

Figure 2.3 shows the overall site plan of Shoalhaven Starches with the location
of the proposed modifications to the boilers.

Figure 2.4 shows the overall site elevations with the proposed modifications to
the boilers.

Figure 2.5 shows the plan of the Boilerhouse proposed modifications.

Figure 2.6 displays the northern elevation of the proposed modifications
Boilerhouse including stack heights.

Figure 2.7 displays the eastern elevation of the proposed modifications
Boilerhouse including stack heights and associated works for Boilers No. 2 & 4.

Figure 2.8 displays the western elevation of the proposed modifications
Boilerhouse including stack heights and additional baghouse on No. 6 Boiler.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 2 5766B/S24556/17
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FIGURE 2-1 MODELLING DOMAIN

‘\N Manildra Group Shoalhaven Starches
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FIGURE 2-2 AERIAL VIEW OF THE BOILERHOUSE

Key: Boiler 2 ' Boiler 4 ' Boiler 6 ! !

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 4 5766B/S24556/17



AIR QUALITY IMPACT ASSESSMENT PROPOSED BOILERS 2, 4 & 6 MODIFICATIONS
SHOALHAVEN STARCHES, BOMADERRY NSW JUNE 2017

FIGURE 2-3 OVERALL SITE PLAN WITH LOCATION OF PROPOSED BOILER MODIFICATIONS
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FIGURE 2-4 OVERALL SITE ELEVATION SHOWING PROPOSED MODIFICATIONS TO BOILERS
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FIGURE 2-5 BOILERHOUSE PLAN - PROPOSED MODIFICATIONS
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FIGURE 2-6 NORTHERN ELEVATION - BOILERHOUSE PROPOSED MODIFICATIONS
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FIGURE 2-7 EASTERN ELEVATION - BOILERHOUSE PROPOSED MODIFICATIONS
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FIGURE 2-8 WESTERN ELEVATION - BOILERHOUSE PROPOSED MODIFICATIONS
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3  THE MODIFICATION PROPOSAL

Appendix A contains copies of the letters dated 11 January 2017 and 13 April
2017 detailing the proposed modifications. Relevant extracts of these letters are
presented below.

Letter dated 11 January 2017 from Cowman Stoddart to the Department of
Planning & Environment, Ref: MP06_0228 stated:

“.....Shoalhaven Starches intend to convert Boiler No.4 situated within the existing
factory site from gas to coal fired... The proposed conversion will require the
construction of a baghouse on top of the boiler building. The baghouse will have a height
of 8.3 metres, increasing the overall height of the boilerhouse to 35 metres above ground
level... The proposal will also include repairs and extension to an existing stack,
increasing the height of the stack by nine metres to an overall height above ground of
38.74 metres...”

Letter dated 13 April 2017 from Cowman Stoddart to the Department of
Planning & Environment, Ref: MP06_0228 stated:

“.....Shoalhaven Starches have undertaken a further review of their energy supply
requirements for their operations and have identified that in addition to the proposed
modifications to convert Boiler No.4 from gas to coal fired that they will also need to seek
to undertake the following modifications to two other boilers on the site including:

e To undertake modifications to Boiler No.2. This boiler was originally a coal fired
boiler but was converted to enable the use of woodchips instead of coal and presently
generates approximately seven tonnes of steam per hour. It is now proposed to
convert this boiler back to coal fired. This will require the construction of a new
baghouse adjacent to the Boiler No.2 building and the construction of a new
emission stack which will have a height above ground of 40 metres. These
modifications will increase production of steam from this boiler back to 14 tonnes per
hour (consistent with what it originally produced before it was converted to burn
woodchips).

o To undertake modifications to Boiler No.6. This boiler is already a coal fired boiler.
It is proposed to however to construct a new baghouse and associated ducting
adjacent to this boiler. These works will have a maximum height above ground of
15 metres. *

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 11 5766B/S24556/17
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4
4.1

IMPACT ASSESSMENT CRITERIA

ODOUR IMPACT ASSESSMENT CRITERIA

The Approved Methods for the Modelling and Assessment of Air Pollutants in New
South Wales (AMMAAP) provides a GLC impact assessment criterion for a
number of potential air emissions, and states that dispersion modelling
undertaken should assess the modelling predictions against the GLCs to
determine if the predicted impact from the emissions exceeds the criteria.

The Impact Assessment Criteria (IAC) for complex mixtures of odours have
been designed to take into account the range of sensitivity to odours within the
community and to provide additional protection for individuals with a
heightened response to odours. This is achieved by using a statistical approach
dependent upon population size. As the population density increases, the
proportion of sensitive individuals is also likely to increase, indicating that more
stringent criteria are necessary in these situations.

The GLC assessment criteria for the complex odour compound emissions
considered in the modelling are shown in Table 4.1. The predicted odour impact
due to the pollutant source must be reported in units consistent with the IAC as
peak concentrations (i.e. approximately one second average).

The odour criterion that has been selected for use in this assessment, to
determine the maximum odour GLC concentration from the proposed boiler
modifciation, is the 2.0 odour units (ou) criterion for the 100th percentile of
predicted odour concentrations, which indicates that 100% of all odour
predictions would fall below this concentration. This criterion has been chosen
because there are residential areas in the vicinity of the Shoalhaven Starches
facility, such that the population density of the area surrounding the facility as a
whole is in excess of 2000 people.

TABLE 4-1 IMPACT ASSESSMENT CRITERIA FOR COMPLEX ODOROUS AIR POLLUTANTS

Population of affected community Impact Assessment Criteria (ou)
Urban (>2000) and/ or schools and hospitals 2.0
~ 500 3.0
~125 4.0
~30 5.0
~10 6.0
~ single rural residence (<= 2) 7.0
Key: ou = odour unit
> = greater than
< = less than

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 12 5766B/S24556/17
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4.1.1 ADJUSTMENT FOR PEAK-TO-MEAN RATIOS

AMMAAP notes that the evaluation of odour impacts requires the estimation of
short or peak concentrations on the time scale of less than one second. The
dispersion modelling predictions are valid for one-hour ground level
concentrations or longer. Therefore the dispersion model needs to
supplemented to accurately simulate atmospheric dispersion of odours and the
instantaneous perception of odours by the human nose.

AMMAAP Table 6.1, reproduced in Table 4.2 below, provides EPA
recommended one-second to one-hour (P/M60) peak-to-mean ratios for
estimating concentrations for different source types, stabilities and distances. It
is important to note that these emission factors are for idealised situations for
one source in flat terrain where the receptor is located along the centreline of the
single plume and do not consider fluctuations away from the plume centre line,
terrain influences or plume interactions from multiple sources.

AMMAAP further requires that the P/M60 ratio for wake-affected point sources
be applied to the proposed boilerhouse modifications to determine the
maximum permissible stack concentration. Therefore, maximum permissible
stack source emission rate will need to be multiplied by 2.3 when checking for
compliance with the ambient odour GLC criterion.

TABLE 4-2 PEAK-TO-MEAN FACTORS

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 13 5766B/S24556/17
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4.2 PARTICLE IMPACT ASSESSMENT CRITERIA

Table 7.1 of the AMMAARP presents impact assessment criteria (IAC) for ground
level impact of particulate matter which is outlined in Table 4.3.

4.3 SUuLFUR DIOXIDE ASSESSMENT CRITERIA
Similarly, Table 7.1 of the AMMAAP presents impact assessment criteria for
sulfur dioxide as outlined in Table 4.4.

4.4 NITROGEN OXIDES ASSESSMENT CRITERIA

The AMMAAP criterion for nitrogen oxide is outlined in Table 4.5.

TABLE 4-3 IMPACT ASSESSMENT CRITERIA FOR PARTICULATE MATTER

. . Impact Assessment
Pollutant Averaging Period Criteria (ug/m?) Source
TSP Annual 90 NHMRC (1996)
Annual 25 DoE (2016)
PMio
24-hour 50 DoE (2016)
TABLE 4-4 IMPACT ASSESSMENT CRITERIA FOR SULFUR DIOXIDE
. . Impact Assessment
Pollutant Averaging Period Criteria (ug/m?) Source
Annual 60 NEPC (1998)
24-Hour 228 NEPC (1998)
Sulfur Dioxide
1-Hour 570 NEPC (1998)
10-minutes 712 NHMRC (1996)

TABLE 4-5 IMPACT ASSESSMENT CRITERIA FOR NITROGEN OXIDES

. . Impact Assessment
Pollutant Averaging Period Criteria (ug/m®) Source
Nitrogen Dioxide Annual 62 NEPC (1998)
(NO) 1-Hour 246 NEPC (1998)

Key to Tables 4.3 - 4.5.
TSP =

Total suspended particulate matter

pg/m3 = micrograms per cubic metre
NHMRC = National Health and Medical Research Council
NEPC = National Environment Protection Commission
DoE = Department of Environment

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 14 5766B/S24556/17
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5 DISPERSION MODELING INPUT DATA

5.1

5.2

53

The NSW Environment Protection Authority approved regulatory dispersion
model, AERMOD, developed by Lakes Environmental. This air pollution
dispersion model has been designed to accurately predict Ground Level
Concentrations (GLC’s) of source emissions. AERMOD input data -
meteorological, on-site buildings and structures, surrounding terrain, discrete
receptors and emission and source information is detailed in this section.

METEOROLOGICAL DATA

The area considered in AQIA dispersion modelling experiences typical coastal
weather in addition to locally influenced patterns. A mountain range to the
north of the site means northerly winds are much less common than the east-
west wind patterns occurring as a result of the coastal sea breeze cycle. MMb5
(5th-generation Mesoscale Model) which is a prognostic meteorology model
developed by Pennsylvania State University and the U.S. National Center for
Atmospheric Research (NCAR) was used for modelling 2015 meteorological
data for the dispersion modelling domain.

The AERMOD meteorological (AERMET) file was created using the MM5
output data provided by Lakes Environmental Met Data Services and included
hourly data for temperatures, wind speed, wind direction, and mixing heights
from January 1st to December 315t 2015.

The meteorological data was processed in two steps. MM5 (5th-generation
Mesoscale Model) which is a prognostic meteorology model developed by
Pennsylvania State University and the U.S. National Center for Atmospheric
Research (NCAR) was used for modelling 2015 surface and upper air
meteorological data for the dispersion modelling domain. Further processing of
the MM5 data was then undertaken in AERMET to produce the wind field and
weather data suitable for dispersion modelling with AERMOD.

BuILDINGS DATA

Buildings greater than 0.4 times the height of stack and within a distance of 5L
must be incorporated into modelling, where L is the lesser of the height or
width of the building. In addition to the proposed boiler modifications
including baghouse additions, building modifications and stack heights, the
flour mill buildings and silos, starch buildings, DDG building and existing
boiler-house were incorporated into the modelling assessment.

TERRAIN DATA

The terrain surrounding the Shoalhaven Starches site ranges from flat terrain in
the immediate area of the farm and plant to mountains between 100 and 200
metres above sea level in approximately 5km north-west of the plant.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 15 5766B/S24556/17
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5.4

5.5

5.5.1

5.5.2

553

The township of Bomaderry (to the west of the farm and plant) exists in
moderately hilly terrain with slopes ranging from approximately 20 to 50 metres
above sea level. The Shoalhaven River extends eastward from the south-east of
the area under consideration, with a resultant river valley between Bomaderry
and Nowra. The terrain is relatively flat around the river for the area east of
Bomaderry thus terrain input data was not required.

DISCRETE RECEPTORS

The discrete receptors selected include 27 points along the Shoalhaven Starches
boundary, in order to determine the odour impacts directly from the plant site.
In total, six points were chosen on the western border of the plant, nine each on
the northern and southern borders and three on the eastern border. Four
residential properties closest were also chosen. Refer Figure 5.1 - discrete
receptors are shown in red.

EMISSION INPUT DATA

Stack emission input data was derived from two information sources. The
Manildra Group provided the building dimensions, the stack locations and
dimensions and expected design exhaust flow rates. SEMA conducted
emissions monitoring tests, including odour, NOx, SO2 PMio and TSP on the
existing boiler exhaust stacks, and used the resulting concentrations and
exhaust temperatures as emission input data for the dispersion model.

EMISSION CONCENTRATION INPUT DATA

TSP, PMio, NOy, SOz and odour emission concentrations were derived from
results from emission tests conducted at various times on the Boilers No. 2, 4
and 6 stack exhaust discharge points. Furthermore, the Manildra Group
provided information on the proposed stacks including function, height,
diameter and expected flow rates and discharge velocities. Table 5.1 shows the
correlation between existing and proposed stacks.

STACK EXHAUST GAS INPUT DATA

Table 5.2 presents dimensions and exhaust gas flow rates for the stacks serving
the proposed boiler modifications.

MASS EMISSION RATES

Mass emission rate calculations for emission parameters were based on the
data presented in Tables 5.1 to 5.3 for each of the stacks and summarised in
Table 5-3 for comparison of mass emission rates for both the existing and
proposed modified boilers.
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TABLE 5-1 EMISSION CONCENTRATIONS AND TEMPERATURES — BOILERS
Existing | Proposed TSP Odour SO, NOy CO, Exhaust
Boiler Boiler Emission | Emission | Emission | (as NO;) | Emission Gas
Stacks Stacks Conc. Conc. Conc. Emission Conc. Emission
(mg/m?3) (ou) (mg/m?3) Conc. (%) Temp.
(mg/m?) Q)
No.2 - 100 n/a 5 150 74 250
- No.2 5 n/a 500 500 10 138
No.4 - 50 800 50 500 9.0 138
- No.4 5 1350 1200 500 10 138
No.6 -- Note: No change from existing emission
TABLE 5-2 PROPOSED BOILER EMISSIONS MODIFICATIONS TO PHYSICAL DATA
Proposed Boiler Stack Height Stack Exit Normal Flow Exit Velocity
Stack No. & EPL ID (m) Diameter (m) Rate (Nm3/s) (m/s)
No.2-1D 45 39.00 0.63 6.0 19.9
No.4 -ID 42 39.00 1.16 6.1 5.76
No.6 - 1D 35 53.88 No change No change No change
TABLE 5-3 MASS EMISSION RATE INPUT DATA
Existing | Proposed TSP Odour SO: NO: CO: Exhaust
Boiler Boiler Emission | Emission | Emission | Emission Temp.
Stacks Stacks MER MOER MER MER (°C)
(8/5) | (oum®/s) | (g/s) (8/5) (8/5)
No.2 - 0.16 n/a <1 0.54 872 250
- No.2 0.03 n/a 3.00 3.00 1180 138
No.4 - 0.31 5400 0.31 3100 1080 138
- No.4 0.03 8200 7.30 3.04 1200 138
No.6 - Note: No change from existing emission

Key to Tables 5.1 - 5.3

TSP
mg/m3
g/s

ou
ou/m3/s
°C

m
Nm3/s

m/s

total suspended particulates (assume all TSP is PM1g)

milligrams per cubic metre @ 0 C and one atmosphere pressure

grams per second

odour units

odour units per cubic metre per second

degrees Celsius

metres

cubic metres per second corrected to 1 atmospheric pressure and 273 Kelvin

metres per second
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FIGURE 5-1 DISCRETE GROUND LEVEL RECEPTOR LOCATIONS
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6.1

6.2

IMPACT ASSESSMENT PREDICTIONS

The impact assessment predictions of the AQIA for the proposed boiler
modifications are presented in Table 6-1 and Figures 6-1 to 6-9 which indicate
that:

» The worst case predicted odour GLC impact from proposed boiler
modifications is 0.67 ou (cumulative total) on the boundary of the site.
(Refer Figure 6-1);

*  The 24-hour average and annual average worst case predicted PMio GLCs
are 0.72 and 011 pg/m3 respectively. Refer Figures 6-3 and 6-4
respectively);

*  The one-hour average and annual average worst case predicted NO> GLCs
are 108 and 6.6 pg/m?3 respectively. Refer Figures 6-5 and 6-6 respectively);

*  The one-hour, 24-hour average and annual average worst case predicted
SO2 GLCs are 306, 119 and 17.6 ng/m?3 respectively. Refer Figures 6-7 and
6-9 respectively);

] All of these predictions are for the total emission from the boilers, and not
just the incremental increase in emission, and are thus conservative and
cumulative;

=  All predicted GLCs are compliant with the relevant IAC.

PROPOSED MODIFIED BOILER ODOUR IMPACTS

Based on available data and measurement results, SEMA estimates that, with
the existing level of odour control, the proposed boiler modifications will emit
8,200 ou.m?/s of odour into the atmosphere. However, the majority of this
odour emission has previously been counted and included in the total odour
emissions from the Shoalhaven Starches factory site as input data to the GHD
overall site odour assessment model.

The Boiler No. 4 odour emission includes the DDG odour destruction
component of the existing Boiler No. 4 odour control duty.

The Boiler No. 2 (originally coal-fired) was not considered a principal odour
emission source in the GHD 2008 air quality assessment. The change in fuel type
from woodchip back to coal is not expected to increase odour emissions as
boiler combustion temperature and residence times will remain unchanged.
Therefore odour modelling on Boiler No.2 has not been included in this
assessment.

GHD 2008 PrebicTED ODOUR IMPACTS

The GHD 2008 air quality assessment estimated the total odour emissions from
the Shoalhaven Starches factory (not including the proposed boiler
modifications) before the implementation of odour controls. Full details are
presented in Appendix B.
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The 2008 total factory predicted odour impacts at the Shoalhaven Starches
boundary were 100 ou with existing controls, 25 ou with Stage 1 controls, 10 ou
with Stage 2 controls and 5 ou with Stage 3 controls.

The 2008 total factory predicted odour impacts at Bomaderry were 40 ou with
existing controls, 6 ou with Stage 1 controls, 3 ou with Stage 2 controls and 2 ou
with Stage 3 controls.

TABLE 6-1 CUMULATIVE WORST CASE PREDICTED GLCS

Pollutant Averaging Maximum Predicted GLC Impact
Period Assessment
Boiler No. 4 Combined Boilers No. Criteria
(Stack height - 38.74 m) 2and 4
(including Boiler No.4
total impacts at
stack height - 38.74 m)
PMy * 24 hours 0.38 0.72 50
(ug/m?d) Annual 0.065 0.11 25
%%
Odour 1 hour 0.67 0.67 2.0
(ow)
NOx (as NOy) * 1 hour 108 180 246
(ug/m?) Annual 6.6 11.4 62
1 hour 260 306 570
502" 24h 93.4 119 228
ours .
(ug/m?)
Annual 16 17.6 60
Key:
* = Maximum Predicted Incremental Impact for PM1o, NOx and SO-
* = 99th Percentile Predicted Incremental Impact for Odour
GLC = Ground Level Concentrations
m = metres
PMio = Particulate matter less than 10 microns
NOx - oxides of nitrogen
NO2 = nitrogen dioxide
SO = sulfur dioxide
pg/md = micrograms per cubic metre
ou = odour units
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FIGURE -1 PREDICTED ODOUR CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-2 PREDICTED TSP ANNUAL CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-3 PREDICTED PM10 24 HOUR CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE -4 PREDICTED PM10o ANNUAL CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE -5 PREDICTED NO2 1 HOUR CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-6 PREDICTED NO2 ANNUAL CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-7 PREDICTED SO2 1 HOUR CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-8 PREDICTED SO2 24 HOUR CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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FIGURE 6-9 PREDICTED SO2 ANNUAL CONCENTRATION, PROPOSED BOILERHOUSE MODIFICATIONS
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7 CONCLUSIONS

This Air Quality Impact Assessment (AQIA) concludes that the cumulative
impacts of the approved ethanol expansion project development and the
proposed boiler modifications at the Shoalhaven Starches factory site at
Bomaderry, New South Wales will be as follows:

e All emission parameters modelled and their impacts at ground level
as presented in Section 6 of this report were compliant with the
relevant Impact Assessment Criteria.

e Particulate emissions from Boilers No. 2 and 4 will now be controlled
by fabric filtration air pollution control devices (baghouses) and hence
will be less than the current configuration of boilers.

e An additional baghouse is proposed to be installed on Boiler No.6 to
further reduce the particulate emissions from the EPL ID No.35, which
is the combined stack serving Boilers 5 and 6.

e The existing odour control efficiencies for Boiler No. 4 will be
maintained with the fuel change from gas to coal because the
combustion temperatures and residence time in the boiler remain
unchanged.

e There will be no changes to existing odour emissions from Boiler No.6
under the proposed modifications.

e Boiler No. 2 was a coal fired boiler in 2008, when the GHD odour
emissions inventory was conducted and was not considered to be a
source of odour, thus was not included in the inventory. Therefore

odour emissions from Boiler No.2 have not been included in this
AQIA.
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APPENDIX A — DETAILS OF PROPOSED MODIFICATION MP04é 228
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APPENDIX B — ODOUR EMISSION INVENTORY (GHD REPORT)
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APPENDIX C — TSP EMISSION INVENTORY (GHD REPORT)
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