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1. STATEMENT OF COMPLIANCE

During the reporting period Shoalhaven Starches (SS) has demonstrated a high level of compliance with its
Consolidated Development Consent 06_0228 (t he 6 @ pOf the approximately 175 conditions of
consent, 2 non-compliances were identified. Table 1 summarises the non-compliances which are further
discussed in section 9.1 of the report.

Table 1 Non-compliances Summary

Section
Schedule Condition Description in Annual
Condition (summary) Details Review
Quarter 4 odour & boiler monitoring was not 9.1.1
c S%h'gA terly Al lity Monitori performed in accordance with the
oDn &9 - | Quarterly Air Quality Monitoring Environment Protection Licence (EPL)
' reguirements.
Sch. 3 Emission Limits i Boiler Stacks Boiler 4 stack (Point 42) exceeded the total 9.1.2
Cond. 9 solid particles EPL limit.

N.B. The above non-compliances exclude the non-compliances raised in the 2019 Independent Environmental Audit
which are discussed in Table 18 of this report.

2. INTRODUCTION

The Annual Environmental Management Report 2021 (AEMR) has been prepared to satisfy Schedule 4,
Condition 3 (Annual Reporting) of Shoalhaven Starches Expansion Development Consent 06_0228 issued
by the NSW Department of Planning, Industry & Environment (DPIE). The format of the report has been
prepared in accordance with the Annual Review Guideline, published by the NSW Government in October
2015.

Table 2 lists the annual reporting requirements and the relevant section in the document where this
information can be found.

Table 2 Annual Report Requirements

By the end of October each year, or other timing as may be agreed by the Secretary, the Section in
Applicant shall review the environmental performance of the Development to the satisfaction of report
the Secretary. This review must:

a) be submitted to the Secretary by the end of October each year; -

b) describe the development that was carried out over the previous 12 month period, and the 4.3 and 10
development that is proposed to be carried out over the next year;

¢) include a summary of monthly production levels over the year, 4.1

d) include a comprehensive review of the monitoring results and complaints records of the 6and 7.1

Development over the previous year, which includes a comparison of these results against:

(i) the relevant statutory requirements, limits or performance measures/criteria;

(i) requirements of any plan or program required under this consent;

(ii) the monitoring results of previous years; and

DO

(iv) the relevant predictions in the EA,

e) identify any non-compliance over the last year, and describe what actions were (or are 9.1
being) taken to ensure compliance;

f) identify any trends in the monitoring data over the life of the Development; 6

g) identify any discrepancies between the predicted and actual impacts of the Development, 6
and analyse the potential cause of any significant discrepancies; and

h) describe what measures will be implemented over the next year to improve the 6 and 10

environmental performance of the Development.

2.1 BACKGROUND

Shoalhaven Starches is a member of the Manildra Group of companies. The Manildra Group is a wholly
Australian owned business and the largest processor of wheat in Australia. It manufactures a wide range of
wheat-based products for food, beverage and industrial markets both locally and internationally.
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The Shoalhaven Starches factory located on Bolong Road, Bomaderry, produces a range of products for the
food, beverage, confectionary, paper and motor transport industries including starch, gluten, glucose and
ethanol. Ethanol production results in some liquid and solid by-products, which are processed through the
stillage recovery process plant. The solids in the stillage are recovered as Dried Distillers Grains (DDG) and
sold as a high protein animal feed. The waste water resulting from the ethanol production is treated in the
s i t wabtewater treatment plant and is re-used in the factory, with surplus treated water irrigated onto
Shoalhaven Starches Environmental Farm to the north of Bolong Road, which comprises over 1000 hectares
of land used for fodder crops, pasture and cattle grazing.

Biogas generated from the anaerobic wastewater treatment process is recovered and used in the gas-fired
boilers located at the factory for process heat, reducing the site® use of Natural Gas and coal.

In 2009 the Minister for Planning issued Project Approval 06_0228 pursuant to the then Part 3A of the
Environmental Planning & Assessment Act for an application made by Shoalhaven Starches to increase its
ethanol capacity to meet the expected increase in demand for ethanol arising from the NSW Government
ethanol mandate by upgrading the existing ethanol plant located at the Shoalhaven Starches Plant at
Bomaderry.

This Project Approval (now referred to as a 6 De v e | o ponsentidt enaliles Shoalhaven Starches to
increase its ethanol production at its Bomaderry Plant from 126 million litres per year up to 300 million litres
per year. The Consent also consolidated all previous approvals into the one Consolidated Development
Consent 06_0228.

Unfortunately, the expected increase in demand for ethanol to meet the demand arising from this mandate
has not occurred due largely from a failure of the mandate to be imposed on petroleum suppliers. As a
result, Shoalhaven Starches have been investigating alternative markets for the ethanol that is and will be
produced at the Bomaderry plant in accordance with the Development Consent.

Figure 1 shows the Shoalhaven Starches Development Consent site boundary which includes the Factory
and Environmental Farm operations.

Figure 1 Shoalhaven Starches Development Consent 06_0228 Boundary

5
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3. CONSENTS AND LICENCES

Shoalhaven Starches operates primarily under one consolidated Development Consent 06_0228 (the
&onsent) issued by the NSW Department of Planning on the 28t January 2009. The issue of this Consent
included the surrender of all previous development consents and project approvals.

Compl i ance wiBndironmenteProtedtian éidesce (EPL) 883 is reported annually to the NSW
Environment Protection Authority (EPA) via the EPA Annual Return and EPA Annual System Performance
Report.

A number of development applications to modify the Consent and the associated environmental

assessments (EA) have been approved by the DPIE.

Table 3 lists the s i t carfest approved modifications (MODs) to the Consent and the current EPA licence.

Table 3 Development Consent and Licences

Consent Number Description Date Issued
06_0228 Shoalhaven Starches Expansion Project 28-1-2009
MPO0O6_0228 MOD 1 Deletion of Dried Distillers Grain (DDG) Pelletiser 30-9-2011
MP06_0228 MOD 2 Operational & Energy Efficiency Improvements 14-9-2012
MP06_0228 MOD 3 Relocation of car park 9-10-2012

Modification to the footprint, design and location of Dried Distillers
MP06_0228 MOD 4 Grain (DDG) Pelletising Plant 25-3-2014
Modification to the footprint, design and odour controls on the Dried
Mp06_0228 MOD 5 Distillers Grain (DDG) Pelletising Plant 16-9-2015
MPO6_0228 MOD 6 g/leinrilflcatlon to demolish a building and construct a temporary car 25.11-2015
MP06_0228 MOD 7 Relocation of Starch Dryer No.5 18-1-2016
MPO0O6_0228 MOD 8 Alterations to Existing Flour Mill 1-3-2016
MP06_0228 MOD 9 Packing Plant 8-3-2017
MP06_0228 MOD 10 | Flour Mill B 18-4-2017
MP06_0228 MOD 11 | DDGS Dryers 1-9-2017
MP06_0228 MOD 12 Beverage Grade Ethanol 1-9-2017
MP06_0228 MOD 13 Conversion of Boilers 18-1-2018
MPO0O6_0228 MOD 14 Use of Paper Mill Site 27-4-2018
MP06_0228 MOD 15 | Carbon Dioxide Plant 7-8-2018
MP06_0228 MOD 16 Flour, Gluten and Starch Increase 18-6-2019
Relocation of the approved No.5 Starch Dryer baghouse,
installation of a service lift, alterations to the Specialty Products
MPO06_0228 MOD 17 Building and Product Dryer Building including increase of building 23-10-2020
footprint, elevation of service conduit and alternative woodchip fuel
source for Boilers 2 and 4.
Relocation of gas fired boiler to enable the production of hand
MPO0O6_0228 MOD 18 | sanitizer grade ethanol and the repurposing of existing de-fatting 4-9-2020
plant for production of hand sanitizer.
Expansion of the ethanol distillery plant including new distillery
columns, three ethanol storage tanks and cooling towers to facilitate A
MP06_0228 MOD 19 the production of 100 mega litres (ML) of beverage grade ethanol 8-3-2021
within the approved limits and additional site infrastructure.
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883

Environment Protection Licence 883 1-06-2021

4. OPERATIONS SUMMARY

4.1 LIMITS ON CONSENT
The limits on Consent, as required under Schedule 2, Condition 6 are:

(1) The Applicant must not produce on site:

a) more than 1,112,800 tonnes of industrial grade flour per year; and
b) more than 300 million litres of ethanol per year

¢) more than 1.5 million litres of hand sanitiser per year

The annual reporting requirements as stipulated in Schedule 4, Condition 3 c¢) require a summary of monthly

production levels over the year. A summary of monthly production levels for flour and ethanol in 2021 are

shown in Figure 2 and Figure 3.

Figure 2 - Monthly Ethanol Production Volumes
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A comparison of annual production levels from previous years against the approved production volumes are
shown in Figure 4 and Figure 5.

Figure 4 Annual Ethanol Production Volumes
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4.2 HOURS OF OPERATION

The construction and operation hours for the site are carried out in accordance with schedule 3, condition 11
of the Consent, which are shown in Table 4 below.

Table 4 Construction and Operation Hours for the Development

Activity | Day | Time
Construction Monday — Friday | 7:00am to 6:00pm
Saturday g§:00am to 1:00pm
Sunday and Public Holidaws [+l
Filing activities Monday — Friday 9:00am to 5:00pm
Operation All days Any time
lUse of Paper Mill site Monday — Saturday 700 am to 6:00 pm
Sunday and Fublic Holidaws 200 am to 6:00 pm

Note: Construction activities may be conducted outside the hours in Table 4 provided that the activities are not audible at
any residence beyond the boundary of the site.

4.3 DEVELOPMENT DURING THE REPORTING PERIOD

The following development activities occurred during the reporting period:

1 Preparation and submission of modification (MOD 19) application involving the proposed upgrade to
the ethanol distillery plant to increase the proportion of beverage grade ethanol and other works. The
modification includes:

0 Beverage Grade Ethanol

A production of an additional 100 ML of beverage grade ethanol per annum within the
existing 300 ML ethanol limit, allowing up to a total maximum of 210 ML of beverage grade
ethanol.

o Ethanol Plant

Alinstallation of three distillery columns and associated processing equipment within the
Ethanol Distillery Plant

Athree new ethanol storage tanks and ethanol loadout area
Arelocation of ethanol distillery control room.
o Cooling towers
A12 new cooling towers to service ethanol plant modifications.
o0 ISO Container Storage

Arelocation of existing 1ISO container storage area to accommodate the installation of new
cooling towers.

o Product Dryer Building and Specialty Products Building

Aconstruction of Cable Stay Pipe Bridge frome ast ern side of Abernethyos
Product and Starch Dryer No. 5 building.

Arelocation of six approved but not constructed product tanks.

Aconstruction of ten new product tanks.
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o Electrical Substation

Arelocation of approved but not constructed electrical substation to the northern side of the
Starch Dryer No. 5 building.

o Interim Packing Plant
Athree product silos above interim packing plant.
o Car Parking

Aextend the existing car park location within the south-western part of the site to provide an
additional 31 car parking spaces.

Preparation of modification (MOD 20) application to undertake the following minor amendments to
the Supagas Carbon Dioxide (COz2) Plant approved under MOD 15 which will be facilitated through a
Section 4.55(1A) modification. Supagas capture waste CO: gas from Shoalhaven Starches
fermenter tanks, purify the CO2 gas and convert to a liquid to supply various food, hospitality and
industrial uses. The modification includes:

o Installation of two (2) 150 KL capacity Liquid CO2 storage vessels. Each vessel will be 17.2
m high and 3.8 m diameter.

o Installation of the above Liquid CO2 storage vessels will require the relocation of a set of
existing ambient vaporisers.

o Installation of an additional NOx removal bed to accommodate the expected longer running
period of the plant. Vessel dimensions are 2.4 m high x 0.92 m diameter.

o Interconnecting pipework from the process to the new equipment.

o Concrete bases for the above equipment items. This will include piling due to the
substandard grade of the existing soil.

The above modification will enable:

o Improved storage volume capacity of liquid CO2 product during planned and unplanned
outages.

0 Better batching/quarantining of product and quality control.
0 Better availability of product during high demand periods.

0 Reduced plant fatigue and damage

Projects associated with the MOD 16 Consent which commenced construction during the reporting
year include:

0 Specialty Products Building (SPB) and associated equipment for production of specialised
products such as cationic starch.

0 Product Dryer No.9, to be installed within the SPB, to initially dry gluten, and which may be
converted to a starch dryer once Gluten Dryer No.8 is installed.

Installation and commissioning of Flour Mill C (MOD 16) to increase the proportion of flour that can
be processed on site, reducing the proportion of flour that is required to be transported into the site
via rail from Manildra owned Flour Mills. This will allow Manildra& other flour mill sites to produce
higher grades of flour to further increase export opportunities for the Company.

Commencement of construction of Gas-fired Boiler 8 (MOD 18) required to ensure a stable supply of
steam to the distillery necessary to enable production of the higher grades of ethanol such as hand
sanitiser grade and beverage grade ethanol.

Completion of construction and commissioning of the mechanical vapour recompression (MVR)
evaporators approved under MOD 2 and then modified and relocated under MOD 12.

The MVR evaporation is very energy efficient and will increase the solids in the feed to the Ethanol
Plant and thus reduce the amount of liquid that needed to be heated to evaporate the ethanol in the
distillery providing significant energy savings.
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The evaporators will also provide significant water savings by recovering up to 2.4 million litres per
day which is re-used within the factory processes and reduce the amount of wastewater generated
on site.

1 The use of woodchip in the coal-fired boilers 2 and 4 (in accordance with MOD 17) commenced
during the reporting year.

5. ACTIONS REQUIRED FROM PREVIOUS ANNUAL REPORT

Follow-up actions from the previous AEMR 2020 submitted to the DPIE on the 30" October 2020 are
outlined in the DPIE® letter dated 12" November 2020. The DPIE review letter considered that the 2020
annual report generally satisfied Schedule 4, Condition 3 of the Consent as modified.

The DPIE review letter requested, in accordance with Schedule 4, Condition 6 of the Consent, to make the
copy of the Annual Report available on the company website, including any other documents as required
under Condition 6 and also ensure that these documents are up-to-date. This request has been completed
by Shoalhaven Starches.

6. ENVIRONMENTAL PERFORMANCE

The environmental monitoring reporting requirements under Schedule 4, Condition 3 d), e), f), and g) are as
follows:

d) include a comprehensive review of the monitoring results and complaints records of the Development over
the previous year, which includes a comparison of these results against the

(i) the relevant statutory requirements, limits or performance measures/criteria;

(i) requirements of any plan or program required under this consent;

(i) the monitoring results of previous years; and

(iv) the relevant predictions in the EA,;

e) identify any non-compliance over the last year, and describe what actions were (or are being) taken to
ensure compliance;

f) identify any trends in the monitoring data over the life of the Development;

g) identify any discrepancies between the predicted and actual impacts of the Development, and analyse the
potential cause of any significant discrepancies;

A summary of the key environmental aspects monitored during the reporting period are shown in the
following sections. Comparison against the relevant predictions in the EA and/or EPL limits are shown where
applicable and have been updated to include the latest MOD 19 Consent.

6.1 WATER USE

Water is supplied to the Shoalhaven Starches site by Shoalhaven City Council (Council), which includes both
potable and raw water supplies. Raw water is referred to water supplied by Council that has been taken from
the Shoalhaven River upstream section prior to treatment by the Council® potable water treatment plant.

Shoalhaven Starches operates its own integrated waste water treatment plant and recovers water from it&
Reverse Osmosis (RO) plant for re-use in its factory operations.

6.1.1 Total Water

Figure 6 shows total water use on site which includes purchased Council water and RO water. Total water
use has decreased by 7.7% in 2021.

Factors that will affect the amount of water used on site includes wheat quality which will vary from season to
season, the amount of flour throughput and the types of finished products manufactured based on market
demand, with each product having different water usage requirements.
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Figure 61 Total Water Use

Total Water Usage Per Year
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6.1.2 Potable Water

Figure 7 shows Council potable water use has decreased by 10.5 % in 2021. It is anticipated the demand for
council potable water use will continue to decrease in the next reporting year as water savings from
operation of the MVR evaporators occurs, with up to water savings of 2,400 KL per day expected once the
plant is fully operational.

Figure 77 Potable Water Use
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6.1.3 Raw Water

Figure 8 shows council raw water use has decreased slightly by 1.3% in 2021. Raw water is used in cooling
towers and feedwater for the boilers.

Figure 87 Raw Water Use
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6.1.4 Recycled Water

Treated water fromthec ompany 6s r ev er spiant & seraused bask in tieGgctory operations.
Figure 9 shows recycled water use has decreased by 9.3% in 2021.
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Figure 91 Recycled (RO) Water Use
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Water use on site is continually monitored and actions implemented to improve water efficiency during the
production process. Installation of the company& wastewater treatment plant and increased RO capacity has
reduced our council potable water usage since it was installed in 2010-11 (refer to Figure 7).

6.2 ENERGY USE

6.2.1 Total Energy

Figure 10 shows total on-site energy use (which includes coal, natural gas, biogas, and electricity) has
increased by 6.3% in 2021. Energy use will vary depending on the amount of flour processed and the types
of finished products manufactured based on market demand, with each product having different energy

intensities associated with its production.

Figure 101 Total Energy Use
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6.2.2 Electricity
Figure 11 shows electricity use has increased by 8.5% in 2021.

Figure 117

Electricity Use
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6.3 WASTE

6.3.1 Liquid Waste

Figure 12 shows total factory wastewater volumes to the site® wastewater treatment plant (WWTP) has
decreased by 8.7% in 2021. Wastewater volumes decreased during the reporting period due to the operation
of the MVR evaporators which recovers and re-use process water that would otherwise be sent to the site®
WWTP.

Figure 121 Total Liquid Waste Volumes to WWTP
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Figure 13 shows total wastewater chemical oxygen demand (COD) load to the WWTP has increased by
2.3% in 2021. The COD volumes will vary due to errors in measurement uncertainty associated with
continuous COD measurements and fluctuations in the strength and volume of the wastewater generated
from the factory.

Figure 131 Total COD to WWTP
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The WWTP continues to operate effectively as shown by the treated irrigation water quality monitoring
results shown in the following section.

6.3.2 Treated Irrigation Water

The wastewater treatment plant (WWTP) continues to perform well since it was installed and began
operating in 2011. Surplus treated water that is not passed through the Aerobic Membrane Bio-reactor
(MBR) and RO process for factory re-use is stored in ponds for irrigation on the sites Environmental Farm.

Irrigation water quality monitoring is conducted in accordance with the sites EPL (Monitoring Point 2). The
average annual results are shown in Figures 147 18 (there are no EPL limits prescribed).
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Figure 14 Irrigation Water Quality 1 BOD Figure 15 Irrigation Water Quality - Conductivity
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Figure 16 Irrigation Water Quality i Total Nitrogen  Figure 17 Irrigation Water Quality i Total P
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Figure 18 Irrigation Water Quality i pH
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The 2021 results show the conductivity is below predicted levels in the EA. Total nitrogen (N) and
Phosphorous levels are above the EA prediction, however the uptake of nitrogen and phosphorous for
pasture growth outstrips supply from the wastewater. The pH results remain relatively steady (no predictions
in the EA).

6.3.3 Solid Waste

Figure 19 shows solid waste to landfill has increased by 35% in 2021. Whilst recycling of waste continues
on-site, solid waste is expected to continue to increase as further expansion projects are completed in the
next few years.

Figure 191 Annual Solid Waste Volumes to Landfill
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6.3.4 Waste Recycling

Figure 20 shows total waste recycled has increased by 75% in 2021. Figure 21 shows the annual recycled
volumes by type during the reporting year.

Figure 2017 Annual Recycled Waste Volumes Figure 217 Annual Recycled Waste Volumes by Type
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6.4 AIR EMISSIONS

The emission testing results of the Boiler stacks, as required by condition 9 of the Consentand t he si
EPL is shown in the following sections.

6.4.1 Boilers 5 and 6 Monitoring Results

Quarterly air emission testing results from the combined Boilers No. 5 and 6 stack (Monitoring Point 35) in
2021 are all within EPL limits, as shown in Figures 22 i 25.

Figure 22 - Total Solid Particulates Figure 237 Volatile Organic Compounds (VOCs)
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Figure 24 - Oxides of Nitrogen Figure 257 Sulphur Dioxide
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Figures 26 to 29 provide a comparison of average annual air emissions monitoring results from previous
years. The results show the pollutants tested are all below EPL limits and are relatively steady. The decline
in sulphur dioxide is likely the result of reduced sulphur level in the boiler feedstock (coal).
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Figure 26 - Total Solid Particulates - Annual
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Figure 281 Sulphur Dioxide i Annual
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Figure 27 1 Oxides of Nitrogen - Annual
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6.4.2 Boiler 2 Monitoring Results

Quarterly air emission testing for Boiler No. 2 (EPL Monitoring Point 45) are all within EPL limits as shown in

Figures 30 to 33.

Figure 30 - Total Solid Particulates
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Figure 32 - Oxides of Nitrogen Figure 337 Sulphur Dioxide
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6.4.3 Boiler 4 Monitoring Results

Quarterly air emission testing results for the Boiler 4 stack (Monitoring Point 42) in 2021 are shown in
Figures 34 to 37.

One non-compliance against the EPL limits for total solid particulates occurred during the reporting year
which is discussed in section 9.1 of this report.

Figure 34 - Total Solid Particulates Figure 351 Volatile Organic Compounds (VOCs)
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Figure 36 - Oxides of Nitrogen Figure 37 i Sulphur Dioxide
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6.5.1 Quarterly Odour Monitoring

Quarterly odour monitoring has been completed in accordance with the site& EPL, except for Quarter 4,
which is discussed in section 9.1. There are no specific odour limits (or EA predictions) for the EPL
monitoring point sources. Figures 38 to 47 show the historical quarterly odour results up to and including the
2021 reporting year (the labelling 2019-2 refers to Quarter 2 2019-20, noting the EPL end of year reporting
period is 30" April). Results shown as zero represents the EPL point was not operating or not available on
the days of testing.

The red lines shown in Figures 38 and 39 are running averages for all the gluten and starch dryers
respectively. Care should be taken in comparing results and identifying trends as the measurement of
uncertainty for odour testing is (generally) 3 times the determined value. Based on this, the long-term odour
trends for all odour sources remain relatively steady.
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Figure 38 - GlutenDry er s No 6 s . (EPL Poiat,No&3 8,8, 1@ & 11 respectively)
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Figure 40 - Starch Dryer No. 5
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Significant variations in Fermenter odour shown in Figure 41 from 2010 i 2013 are likely the result of
variations in the stage of fermentation when sampling is undertaken. This has been addressed and sampling
is now conducted during the filling of a fermenter, with the odour results from 2014 onwards more consistent

Figure 41 - Fermente r EPL Point No. 44)
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Figure 42 shows the odour emissions from the carbon dioxide (COz2) scrubber are relatively stable. The CO2
scrubber takes air emissions from the fermenters through a water scrubber to strip out residual ethanol. The
CO:z outlet odour testing was added to the EPL on 8th November 2013.

Figure 42 - Carbon Dioxide Scrubber (EPL Point No. 16)
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Figures 43 to 45 show odour emission results from Boiler 5 & 6 stack (EPL Point 35), Boiler 4 stack (EPL
Point 42) and Boiler 2 stack (EPL Point 45) respectively. Odours are captured from the Dried Distillers Grain
(DDG) process and directed to the boilers air intake to reduce odours via boiler combustion.

Odour testing for Point 35 and Point 42 was added to the EPL on 8th November 2013 and Point 45 added in
October 2018.

Figure 43 - Combined Boiler 5 & 6 Stack (EPL Point No. 35)
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Figure 44 - Boiler 4 (EPL Point No. 42)
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Figure 45 - Boiler 2 (EPL Point No. 45)

Figure 46 shows the odour results for the biofilter inlet (blue) and biofilter outlet (pink). The biofilter& capture
and treat DDG odours from the DDG Evaporator plant. The biofilter outlet results are an average of the two
bi of i | hdeB. Bhe redlts ahow an increase in biofilter outlet odour concentrations which appears to
coincide with the addition of DDG Dryer 4 and the recovered odours being sent to the Biofilters.

Investigations are currently underway to address the increased odours which includes an additional odour
scrubber and additional Biofilter capacity.
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