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Units Used in the Report

All'units presented in the report follow the International System of Units (SI) conventions, unless derived from
references using non-Sl units. In this report, units formed by the division of SI and non-SI units are expressed

as a negative exponent, and do not use the solidus (/) symbol.

For example, 20 odour units normal cubic metres per second would be presented as 20 OU-Nm?*s™" and not
20 OU-Nm?/s
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1. INTRODUCTION

Shoalhaven Starches Pty Ltd (on behalf of the Manildra Group) has engaged Gary Graham, Director of
Northstar Air Quality Pty Ltd (Northstar Air Quality) to perform the independent odour audit (2019-2020) of
the Shoalhaven Starches Facility (the facility) which operates at Bolong Road, Bomaderry, NSW.

As stipulated in the NSW Government (June 2018) /ndependent Audit — Post Approval Requirements, | confirm
that | am independent of Shoalhaven Starches as determined under Section 3.1.2 of the above guidance. |

have completed an Independent Audit Declaration Form, and this is attached in Appendix A of this report.

The requirement for an Independent Odour Audit is prescribed within Schedule 3 of the consolidated
conditions of Project Approval 06_0228. For clarity, the consolidated conditions are reproduced in their entity
in Table 2 (Section 2.2), with a reference to the sections of the report that provide evidence and commentary

on the compliance (or otherwise) with each condition related to odour.

1.1. Auditing Period

This odour audit covers the period from Q12019/20 to Q4 2019/20, aligned to the EPL reporting period. With
reference to the NSW EPA website', it is noted that anniversary date for EPL 883 (version 23 October 2018) is
stated as 30 April. Correspondingly, this report covers the period from 1 May 2019 to 30 April 2020.

The quarters of the reporting year covered by this audit are therefore:
o Quarter 1 (Q1): May 2019 to July 2019;

° Quarter 2 (Q2): August 2019 to October 2019;

o Quarter 3 (Q3): November 2019 to January 2020; and

o Quarter 4 (Q4): February 2020 to April 2020.

1.2. Consultation

As required under Condition 5, consultation with the relevant regulatory bodies (EPA and DPI&E) was

performed as part of this odour audit.

1.2.1.  Environment Protection Authority (EPA)

The EPA was contacted by email on 9 September 2020 and a telephone conversation was held with Janine
Goodwin and Amanda Fletcher on 16 September 2020. Confirmation of that discussion was received from
Amanda Fletcher on 16 September 2020:

! http://www.epa.nsw.gov.au/prpoeocapp/
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“As discussed, EPA has not received any odour complaints that can be attributed to Shoalhaven
Starches in the timeframe that the odour audit is covering. We received an odour complaint in
Bomaderry during February this year, however it was determined that the odour source was due to
rotting vegetation in the area from the recent floods.

We have also had two other odour complaints this year, however we received them during July and
August, and both times the odour was not able to be traced back to Shoalhaven Starches.

EPA has had no other issues with odour from Shoalhaven Starches.”

1.2.2.  Department of Planning, Industry and Environment (DPI&E)

Shaun Williams was contacted by email on 9 September 2020 and the following response is noted:

“I have recently assessed two modifications to the Shoalhaven Starches Ethanol Expansion Project
(06_0228) being MOD 17 and MOD 18.

MOD 18 was approved by the IPC on Friday 4 September 2020 and related to the production of hand
sanitiser ethanol and hand sanitiser.

MOD 17 is likely to be recommended to the IPC by the end of the week for determination. MOD 17
involves additions to building footprints, relocation of some site infrastructure and the use of woodchips
as an alternate boiler fuel source.

In the Air Quality Impact Assessment (AQIA) supporting the MOD 17 application, it noted there had
been an increase in odour levels in the quarterly monitoring results across the last four quarters. The
AQIA notes the increase in odour levels is particularly associated to the pellet plant stack (PPES).

The Department has interest in understanding the increased odour levels attributed to the PPES and if
the implemented odour controls are adequate or if new controls are required.”

With regard to the DDG pellet plant stack (EPA ID 46), the measured odour emission rates are reproduced in

Appendix D, and summarised in Section 2.9.

Section 2.9.3 and Section 2.9.4 and specifically Table 11 and Table 12 address the relative contribution and

variation of odour emission rates by source including the DDG pellet plant stack.

1.3. Site Inspection

A site inspection was performed by Gary Graham on Monday 31 August 2020. The site inspection included

the following:

. Introduction and site familiarisation with Mr John Studdert (Quality Assurance & Environmental
Coordinator, Manildra Group).

. Discussion of the required reporting documentation, including operational data, recent odour
monitoring data, odour modelling, complaints history, operational matters, updates to the various
management plans, etcetera.

. A site inspection audit, guided by Mr John Studdert, including:

- the biofilters;
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- thedried distillers’ grain (DDG) plant;
- the ethanol plant.

During the site visit the facility was understood to be operating normally, with the exception of the biofilters.
Biofilter B was observed to be off-line whilst being refitted, including replacement of eroded media supports
and a routine replacement of the biofilter bed media. It is understood that the replacement of the biofilter
bed media is performed routinely every couple of years. John Studdert reported a slight delay in the
replacement of the biofilter media due to delay in shipping of the supports. Reference should be made to

Appendix B for photographs of the biofilters taken during the site inspection.

1.4. Site Inspection Observations

14.1. Biofilters

The biofilters were noted to be operating sub-optimally. Biofilter B was not operational during a periodic
replacement of the biofilter media and replacement of the media supports which were noted to be eroded
once the spent media had been excavated. The flow normally serviced by Biofilter B had been redirected to

Biofilter A, which was therefore servicing the flow typically serviced by both biofilters.

Odour was detectable in close proximity to the biofilters, but was noted to be reasonably neutral in character,
and not unpleasant. The odour was not observed at a distance of more than 10 metres (m) from the biofilter.
Photographs taken during the site inspection of the biofilters are presented in Appendix B.

1.4.2. DDG plant

Odour was detectable during the inspection of the DDG plant, although this was noted to be generally
inoffensive and (anecdotally) not considered to be at an intensity that would give rise to off-site impacts.
1.4.3.  Ethanol Plant

Odour was detectable during the inspection of the ethanol plant, although this was not considered to be at
an intensity that would give rise to off-site impacts (anecdotally).

1.4.4. Wastewater Treatment Works

The wastewater treatment lagoons and the batch treatment works were not inspected during the site visit.
Given the heavy rainfall in the two weeks prior to the site visit, the lagoons were noted to be full of rainwater

and the potential for observations relating to odour control was considered to be low.

21.1002.FR1V1 INTRODUCTION Page 9
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2. ODOUR AUDIT

2.1. Audit Compliance Criteria

As presented in NSW Government (June 2018) /independent Audiit — Post Approval Requirements, the criteria

outlined in Table 1 have been adopted for the independent odour audit:

Table1  Odour audit compliance criteria

Compliant The auditor has collected sufficient verifiable evidence to demonstrate that all elements of the
requirement have been complied with, within the scope of the audit

Non- The auditor has determined that one or more specific elements of the conditions or requirements

compliant have not been complied with, within the scope of the audit

Not triggered A requirement has an activation or timing trigger that has not been met at the time when the audit

is undertaken, therefore an assessment of compliance is not relevant

2.2. Consolidated Odour Conditions and Summary of Compliance

Table 2 below presents a list of odour conditions, as prescribed in Schedule 3 of the Consolidated Conditions
of Project Approval (MOD 16).

These conditions have been repeated verbatim and are accompanied with a summary of the sections of this
report that provide additional evidence and commentary, and a summary of compliance (or otherwise) with

that specific condition.

21.1002.FR1V1 ODOUR AUDIT Page 11
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Table 2  Consolidated odour conditions and summary of compliance

Condition Requirement Evidence & Independent Audit Findings and Compliance
Recommendations Status

Compliant

l_- N
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Condltlon Reqmrement Evidence & Independent Audit Findings and Compllance

Recommendations Status

-- -

__ -

__ -

.__ b
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2.3. Adoption of Previous Recommendations

Table 3 presents a summary of outstanding recommendations identified during the performance of previous

odour audits.

Presented in the column ‘Response’ are responses by Manildra and Northstar.
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Table 3 Implementation of previous outstanding recommendations

Reference

Recommendation

ITY

Response(s)

Implementation

21.1002.FR1V1
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The 2019-20 biofilter capacity and condition report (#23) (see Section 2.4) presents a flow-weighed odour inlet concentration of 10 770 OU, which is significantly reduced
from the 173 000 OU presented in the 2018-19 report (#22). The high inlet odour loading to the biofilters is considered to be resolved.
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2.4. Biofilter Capacity and Condition Assessments

A copy of the DDG Biofilter Capacity and Condition Assessment Reports performed by The Odour Unit over

the audit period are presented in Appendix C, namely:

. DDG Biofilter Capacity and Condition Assessment #22 — 9 March 2020 (report dated 11 June 2019)
. DDG Biofilter Capacity and Condition Assessment #23 — 9 March 2020 (report dated 3 April 2020)

Note: DDG Biofilter Capacity and Condition Assessment #23 has been previously reported in the 2018-19
independent odour audit report (ref: 19.1113.FR1V2, dated 24 Oct 2019), but is part of this audit period. The

tables are reproduced below.

The reports presented in Appendix C have not been replicated in the main body of this audit report but

presented below is a summary of the key observations and measurements.
The design airflow of the installed biofilter system is stated as 15 000 m*hr”’

The operating conditions of the biofilters are summarised in Table 4, and the odour measurements are

summarised in Table 5.

Table 4  Biofilter capacity and condition report — operating parameters

__ Airflow Air Temp Surface UB Pressure
Date Position Observation
(m3-hr’) (%) (°0) Temp (°0) (Pa)

11 Jun 19 Main duct 21500 100 % 533 +210
un

#22) DDG bf #1 15100 100 % saturated 533 36.1 +165
DDG bf#2 6 400 100 % saturated 525 382 +120 to +135

9-Mar-20 Inlet (DDGI-3) 16 100 100 % saturated 426 NR +411

(#23) DDG bf#2 9 350 100 % saturated 39.7 38.7 +85 to +141
Inlet (DDG4) 2 000 100 % NR 295 NR +4871
DDG bf#1 8 750 100 % saturated 39.2 36.5 +400

Notes:  bf — biofilter
UB — under bed pressure

NR — not reported
Table 5  Biofilter capacity and condition reports — odour measurements

Inlet DDG bf#1 (OU) DDG bf#2 (OU) Flow

Efficiency

Date weighted o
(Ov) South cell North cell South cell North cell ) (%)

11 June 2019 (#22) 173 000 776 683 99.6
9-Mar-20 (#23) 10 770 675 388 588 675 582 94.6
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With reference to Table 5, flow weighted average odour concentrations 683 OU and 582 OU were measured
which exceeds the de facto standard of 500 OU.

It is additionally noted that the flow-weighted inlet odour concentration of 10 770 OU measured in report #23

is significantly reduced from the measured odour concentration of 173 000 OU reported #22.

Whilst it is acknowledged that the biofilters are achieving a high degree of odour control (i.e. >90 %), the

flow-weighted average odour concentration is not achieving the de-facto 500 OU standard.

2.5. Review of Production Data
As required, a review of the facility’s production data at the times of the monitoring has been performed.
The production data correspond to the periods of emission testing, as reported in:

e Manildra Ethanol Process Control Sheet 2019-2020 (measurements taken between 16 May 2019 and 3
March 2020).

Copies of the monitoring reports are presented in Appendix D of this report.

The production volumes relevant to the odour monitoring events is presented below in Table 6.

Table 6 Odour monitoring and production rates

Daily Ethanol Annual Production
Production Rate Equivalent
(B) (ML-year™)
Q1 15-May-19 603 846 220
20-May-19 510 889 186
Q2 07-Aug-19 566 847 207
19-Aug-19 434192 158
Q3 01-Nov-19 267 461 98
04-Nov-19 476 155 174
Q4 21-Feb-20 605 935 221
27-Feb-20 409,559 149
02-Mar-20 618,289 226
Minimum 267,461 98
Maximum 618,289 226
Mean 499,241 182
Range (Maximum / Minimum) 2.31 2.31
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For comparison purposes only, the production rates reported in the 2018-19 independent odour audit report
were in the range of 458 717 L-day™ (167 MLy ™) to 748 920 Lday™ (273 ML-y) with a mean of 610 117 L-day
(223 MLy™). The production rates during the testing periods during the 2019-20 period were lower than

those in the previous year by a factor of around 19 % as a comparison of the calculated mean values.

2.6. Odour Complaints

Odour complaints may be reported through two principal routes: (i) directly as a telephone call to Shoalhaven
Starches; or (i) indirectly through the EPA.

Table 7 below presents a summary of the odour complaints received over the reporting period. Details of

the complaints recorded from direct calls and response and follow-up are presented in Appendix F.

Table 7 Odour complaints

Date / Route | Complaint Description Action Complaint
Time Status

No further
correspondence
received from
the
complainant.
No other
complaints
received of this
nature. No
further action
taken.

Closed

2.7. Review of Management Plans (Updated 2019)

As required to comply with Condition 5d of PA 06_0228, the odour management plan has been reviewed,

including:

21.1002.FR1V1 ODOUR AUDIT Page 23
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e Shoalhaven Starches (2019) Shoalhaven Starches Ethanol Upgrade Odour Management Plan (ref: EN-P-
247 1.0.F. 30 August 2019); and

e Shoalhaven Starches (2020) Pollution Incident Response Management Plan (ref: EN-P-248 1.0.J). 23-Jun-
2020).

2.7.1.  Odour Management Plan (Updated 2019)

Subsequent to the last odour audit it is noted that there have been no updates to the Odour Management

Plan.

2.7.2.  Pollution Incident Response Management Plan (Updated 2019)

Subsequent to the last odour audit it is noted that there has been one update of the PIRMP:

e Version 1.0J:  23/06/20. "Update of Figure 2; upaate of Tables 7.1 and 7.2, update of Table 3 update
of site plan s.15.2"

The updates have been reviewed and are not considered to be significant in terms of the Odour Audit.

2.8. Independent Environmental Audit

Whilst some developments documented in the independent environmental audit report (Malo Sustainability
Consulting (2019) /Independent Environmental Audlit) have a direct implication on the management of odour
from the Site, most of the content in the audit report is outside of the scope of the Independent Odour Audit,
and no comment is offered. A search of the document did not identify any incomplete recommendations

relating to odour control.

2.9. Odour Monitoring Results

The results of the monitoring programs performed over the monitoring period are presented in Table 8,

Table 9 and Table 11. Copies of the monitoring reports are presented in Appendix D of this report.
These data are taken from:

e SEMA (2019) EPL Odour Emission Survey Quarter 1, 2019-2020 (measurements taken on 15 and 20 May
2019);

e SEMA (2019) EPL Odour Emission Survey Quarter 2 2019-2020 (measurements taken on 7 and 19 August
2019);

e SEMA (2019) EPL Odour Emission Survey Quarter 3 2019-2020 (measurements taken on 1 and 4
November 2019);
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e SEMA (2019) EPL Odour Emission Survey Annual & Quarter 4 2019-2020 (measurements taken on 21
and 27 February and 2 March 2020).

2.9.1.  Process Conditions during the Monitoring

As detailed in the monitoring reports, the following derogations from the requisite monitoring are noted:

SEMA (2018) EPL Odour Emission Survey Quarter 1, 2019-202

Shoalhaven Starches personnel considered the factory and the ethanol distillery were operating under typical

condiitions on the days of testing.

Points 13, 42 and 45 (Starch Dryer 3, Boiler No.4 and Boiler No.2) were unavailable for odour emission

monitoring on the aays that the Quarter 1 odour emission survey was undertaken.
SEMA (2018) EPL Odour Emission Survey Quarter 2 2019-2020

Shoalhaven Starches personnel considered the factory and the ethanol distillery were operating under typical

condiitions on the days of testing.

Regarding Gluten Dryer No.2 (EPA ID 9), odour measurements were able to be taken. However, due to
structural issues with the root, resulting in access to the duct no longer being available, flow measurements
were unable to be taken. To enable calculation of the MOER, flow measurements have been estimated, based
on the Quarter 7, 2019 results. Refer to Table Al Appendix A for details.

SEMA (2019) EPL Odour Emission Survey Quarter 3 2019-2020

Shoalhaven Starches personnel considered the factory and the ethanol distillery were operating under typical

conditions on the aays of testing.
SEMA (2019) EPL Odour Emission Survey Annual & Quarter 4 2019-2020

Shoalhaven Starches personnel considered the factory, ethanol distillery and farm were operating under

typical conditions on the days of testing.

EPA ID No.46 DDG Pellet plant exhaust was not available for odour emission monitoring during the period of

aays that the odour emission survey was undertaken.

All other sources were monitored as per the EPL including the emission from the new DDG Dryer No. 4 which

s an additional inlet stream to the Biofilter.
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9.2, Summary of Measurements — Annual Testing

Table 8 presents a summary of the annual odour tests over the reporting period, conducted on the effluent
storage dams (EPA ID nos 1, 2, 3, 5 & 6) and the sulphur oxidation pond (EPA ID 25).

_|
o
=2
o
©

Summary of annual odour monitoring results

no

9.3.  Summary of Measurements — Quarterly Testing

Table 9 presents a summary of the quarterly monitoring results measured over the reporting period. The
table has been presented by source (EPA source ref) and by testing quarter (Q1to Q4, with the corresponding
dates). The data is presented as odour concentrations (OU) and as mass odour emission rates (MOER)
OU-Nm?*s™.

—~

Note: It is noted that the MOER stated in the quarterly monitoring reports are presented at standard
temperature and pressure (STP) as stated in Appendix A of the test reports.

It is noted that biofilter odour concentration measurements taken during the Q1, Q2, Q3 and Q4 tests exceed
the de facto emission standard of 500 OU. These data are highlighted in Table 9.

Where the quarterly testing reports having no data ('nd’), these are similarly - in Table 9 for clarity.
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Summary of quarterly odour monitoring results

Location Frequency Q1
ou OU-Nm3s™

EPA Ref

H
N

1

_|
o
=2
o
©

Note: (@) nd = no data.

(b) No data relating to odour volumetric flow rate provided in the relevant reports.

21.1002.FR1V1 ODOUR AUDIT Page 27



DGO nthstar

As part of the audit, the monitoring reports have been reviewed and summarised in Table 9. This is part of
general due diligence required as part of the audit. As part of that audit task, a number of apparent reporting
discrepancies have been identified in the various quarterly monitoring reports and these are summarised in
Table 10. For clarity, the reporting discrepancies are not considered to be an “error”, but specifically relate
to occasional inconsistent reporting of those data between the various locations in the monitoring report,

generally as a consequence of rounding data for significance.

As presented in Table 10, the values presented in Table 4-1 (of the monitoring report) should be numerically
identical to the values presented in Appendix A as “Final” odour concentrations, and it is understood that
Appendix A should present both the actual (i.e. “as received”) and rounded (i.e. “final”) odour concentrations.
For most data reviewed as part of this audit this is true, but for the results presented in Table 10 there are

minor discrepancies which are highlighted for due diligence purposes.

Table 10 Identified reporting inconsistencies

Period | EPA ID No Description Reported Concentration (OU)
Table 4-1 Appendlx A

Note: For clarity, it is acknowledged that odour concentrations may, and should, be rounded for significance,
and the uncertainty associated with odour quantification is acknowledged. Neither of these factors are

disputed.
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9.4.  Variability of Measurements

It is noted that EPA letter DOC16574291-21 dated 27 July 2017 confirms satisfaction that the matter of emission
variability has been resolved, but for ongoing review and transparency, the variability of the measured odour

emission rates (MOER) during this reporting period has been reviewed.

In terms of assessing the odour emission variability, the MOER (as OU-Nm?*s™) is the critical metric and is the
product of the measured odour concentration (OU) and the measured volumetric discharge rate (Nm?:s™).

The variability in the MOER is presented in Table 11.

Observed variability in the measured odour emission rate (by quarter)

Location MOER (OU-Nm3-s™)

EPA Ref

—|
Q
=3
o
—y
jury

The variation in odour emission rates, as range (represented by the observed minimum and maximum) and

the arithmetic mean are illustrated in Figure 1.
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Figure1 Variation in measured emission rates (range and mean)
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Emission Source

It is noted that for a number of emission points there is a noted variation in the rate of odour emissions (as
OU-Nm*s™). Notably the measured odour emission rates from EPA 44 (Fermenter 15/16) varies by a factor of
x 10.4 (although the quantum of emissions is relatively low) and EPA 39 (Inlet Pipe to Biofilters A&B [DDGI1-
3]) varies by a factor of x5.1.

As noted in the previous independent odour audit reports, the atypical odour emission profile highlights an
inherent potential variability in the emission rate subject to process operations. It is further noted that the
odour measurement uncertainty, as performed in accordance with AS4323.3 and AS4323.4 is (generally) 3
times the determined value (as stated in Table 6-1 of SEMA (2018) EPL Odour Emission Survey Annual &
Quarter 4 2018-2019).

The data comparing the mean measured odour concentration as compared to the previous two odour audit

periods is presented in Table 12 below:

Table 12  Observed variability in the measured odour emission rate (by audit year)

EPA Ref Source
No1 Gluten Dryer 6375 7152 6758

9 No2 Gluten / Starch Dryer 6 225 4915 4792

10 No3 Gluten Dryer 15675 19 411 14 315

1 No4 Gluten Dryer 11600 14 355 9 831
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EPA Ref Source MOER (OU-Nm?3-s™
2019-20 2018-19 2017-18

12 No1 Starch Dryer 3130 6 068 3 262
13 No3 Starch Dryer 9 513 5376 3 504
14 No4 Starch Dryer 6 285 3824 4172
16 CO2 Scrubber Outlet 19 950 18171 9 409
35 Combined Stack Boilers No5&6 52 750 43 831 35532
39 Inlet Pipe to Biofilters A&B DDG#1-3 56 900 31757 24 396
39A Inlet Pipe to Biofilters A&B DDG#4 8 500 #N/A #N/A
42 Boiler 4 23633 18 926 3453
44 Fermenter 15/16% 3412 1303 2137
45 Boiler No.2 Outlet 7167 #N/A #N/A
46 DDG Pellet Plant Stack 40 167 46 073 47900
47 No5 Starch Dryer 21621 #N/A #N/A
aggregate (OU-Nm3s™) 292 902 221160 169 460
mean ethanol production rate (ML-yr") 182 223 237
odour emission intensity (OU-ML™) 1607 993 715

Note: (A) As compared to Fermenter 11in 2017-18

The mean ethanol production rates (as ML-year™) have been refenced from Section 2.5. It is noted that the
production rates relate to the mean daily production rates averaged across all days during the Q1-Q4 testing,
expressed as an annualised production volume only, and is not the total measured ethanol production rate.
The aggregated MOER has been divided by the annual ethanol production rates to derive a “odour emission
intensity” to provide a benchmark of emissions against the production rates. As may be observed, the odour

emission intensity is increasing.

The MOER is the product of the measured odour concentration (OU) and the volumetric discharge rate
(Nm?-s™) expressed as OU-Nm*s”. Table 13 below presents a breakdown of the two component factors to
the MOER, to add some light on whether the odour concentration and/or the volumetric discharge rate is

overly influencing the variability in the MOER.

Table 13  Observed variability in the measured odour concentration and volumetric discharge rate

Location Odour Concentration (OU) Volumetric Discharge Rate (Nm?-s™)

No1 Gluten Dryer 15.16 14.68 14.44
9 No2 Gluten / Starch 600 480 330 1.8 13.03 12.98 12.86 1.0
Dryer
10 No3 Gluten Dryer 660 495 330 2.0 32.73 31.48 2953 11
i No4 Gluten Dryer 470 391 305 1.5 29.84 29.64 29.17 1.0
12 Nof Starch Dryer 310 232 116 2.7 14.64 13.29 12.25 12
13 No3 Starch Dryer 860 523 200 43 19.00 18.30 17.53 11
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. Odour Concentration (OU) Volumetric Discharge Rate (Nm?3-s™)

No4 Starch Dryer 5.2 18.67 17.82 17.29 11
16 CO2 Scrubber Outlet 10300 9025 6 800 15 2.76 2.23 1.46 19
35 Combined Stack 2 200 1800 1200 1.8 30.00 29.10 27.25 11
Boilers No5&6
39 Inlet Pipe to Biofilters 25300 17 525 5 000 5.1 3.24 3.23 3.20 1.0
A&B DDG#1-3
39A  Inlet Pipe to Biofilters 23200 23200 23200 1.0 0.37 0.37 0.37 1.0
A&B DDG #4
42 Boiler 4 2 600 2 087 1660 1.6 12.00 11.25 10.24 12
44 Fermenter 15/16 7300 6 350 5200 1.4 1.00 0.53 0 9.5
45 Boiler No.2 Outlet 1500 1400 1200 13 2.50 2.14 178 14
46 DDG Pellet Stack 3100 1867 1200 2.6 2167 2154 21.46 1.0
47 No5 Starch Dryer 610 420 180 34 55.87 51.80 49.03 11

Further to the variability in the MOER from EPA 44 Fermenter 14/15 by a factor of x10.4 (see Table 11), Table
13 shows that the measured odour concentration is relatively constant (a factor of 1.4) and the measured

volumetric discharge rate, with a factor of 9.5is the driver for increasing odour emissions.

2.10. Odour Modelling

The GHD odour modelling assessment Manildra Group — Manildra Modlification 79 Air Quality Assessment
(ref: 12534209, dated August 2020) (GHD, 2020) is reproduced in Appendix E.

MOD 79 Modelling - Emissions Inventory

The assumptions and changes to the MOD 13, 16 & 17 odour modelling for MOD 19 are presented in section
7.1.3 of (GHD, 2020) and are reproduced below:

o Peak odour emission rates were sourced from the odour monitoring conducted by SEMA in the previous
four quarters for EPA ID sources. The sources were scaled to a 300 ML per year production. The quarter
with the maximum measured total OER was selected for use in the assessment and is consistent with
guidance in the Approved Methods and the recommendation from EPA (16 February 2017) that peak
emissions should be assessed. The peak period was found to be quarter 3, 2079 (November 2079)

o The exit velocities and temperatures for EPA ID sources were adjusted to the modelled quarter. These
measurements include the mitigation modifications made to No. 3 and No. 4 gluten dryer exhausts as
part of the Mod 11 and 12 air quality assessment recommendations

e No. 7and No. 2 gluten dryers were proposed to be modified to starch dryers as part of Mod 16
assessment. Therefore, the emission rates assigned to these dryers remains unchanged from the Mod

16 assessment as the dryers have not been modiified yet
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o Mod 76 assessed the addlition of a new gluten dryer (GDS). The emission rates assumed in Mod 16 remain
unchanged as the dryer has not been constructed yet.

o Mod 17 assessed the addition of a new product dryer (No. 9) (PD9) is planned to be installed within the
speciality products building. The product dryer will comprise about 20% of the size and production
capacity of the approved (but not yet constructed) Gluten Dryer 8. It is envisaged that Product Dryer 9
will be used on an interim basis to process gluten allowing for an incremental increase in processing of
gluten until the approved product dryer building is constructed and gluten dryer 8 is operational

e Once gluten dryer 8 is operational, it is envisaged that product dryer 9 will revert to processing starch.
PD9 will not result in any increase in production above the current approval limit for flour processing
under Mod 16 of 25,400 tonnes per weex.

e For the purposes of odour modelling, as part of Mod 17, PD9 was modelled as processing gluten with
odour emission rates conservatively modelled as per gluten dryer 1 (which is of a similar size). The stack
from the dryer will rise above and through the roof of the speciality product building at a height of 35.6
m. The diameter of the stack is proposed to be 0.85 m. The flow rates were calculated based on 20% of
the proposed gluten dryer 8.

e As part of the current proposal, a new distillation plant (with columns and associated processing
equipment) is proposed to be installed immediately to the west of the existing Ethanol Distillery Plant.
One additional emission source associated with this change is the new Distillation plant Column Washing
Vent (CWV2), which is a duplication of the existing source (CWV). The stack height of the new source as
provided by Manildra, is 55 metres tall. Stack diameter, exit velocity and temperature were sourced from
the sampling report for the similar existing source (Odour Research Laboratories Australia (2020)
Olfactometry Test Report for Beverage Ethanol D500 Vent Report No. 7091/ORLA/0)).

e Cooling tower odours are not included in the MODI19 emissions inventory based on improvements at
the site and subsequently being removed as a EPL odour sampling point

o Odour emission rates were assumed to be unchanged for the other emission sources.

The odour emissions inventory presents assumptions for a range of sources not covered by this odour audit.
However, a simple comparison of the aggregated odour emission rates measured and modelled shows a
total measured odour emission rate of 292 902 OU-Nm?*s' and a modelled odour emission rate of
286 089 OU-Nm?:s™, accounting for 97.7 % of that measured during the period. The distribution of the

measured and modelled odour emission rates is presented in Figure 2.
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Figure2 Comparison of measured and modelled odour emission rates
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Mod16 Modelling - Odour Modelling Results

The odour modelling results presented in (GHD, 2020) are presented in table 7-2 on page 35 of that report.

These data have been extracted are reproduced below in Table 14.

Table 14 Summary of odour modelling results (99" percentile 1-second OU)

Receptor Range To nearest Directi Odour Odour impact, OU, 99th percentile,
(m) odour criterion nose-response time
source

Note: Predicted exceedances of the relevant criterion are highlighted
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It may be noted that for MOD19 the modelling predicts compliance with stated NSW EPA criteria. The isopleth
plot for the predicted odour footprints are replicated in Figure 3 (figure 7 of (GHD, 2019).
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3. SUMMARY

Based upon the information reviewed the following recommendations are proposed.

3.1. Independent Odour Audit Non-Compliances

Table 15 below presents the observed non-compliances against the consolidated odour conditions (see Table
2).

Table 15 Independent odour audit non-compliances

Condition | Requirement Evidence & Independent Audit Findings Compliance
and Recommendations Status

Non-
compliant

3.2. Recommendations

Table 16  Independent odour audit recommendations

Reference Recommendation Implementation

.- -

-_ -

Ongoing
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Reference Recommendation Implementation

._ .

I- :

Ongoing
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APPENDIX A — DIRECTOR GENERAL'’S LETTER OF APPOINTMENT

(A
Tew | Planning &
!Z'&!! Infrastructure

Contact: Deana Burn
Phone: (02) 9228 6453
Email:  deana.bum@planning.nsw.gov.ay

Mr John Studdert

Quality Assurance & Environmental Coordinator Ref. 10/06422-9
Manildra Group

PO Box 123

NOWRA NSW 2541

Shoalhaven Starches Ethanol Expansion Project (06_0228)
Independent Environmental Audit and Independent Odour Audit 2016

Dear Mr Studdert

| refer to your email of 1 March 2016 seeking approval for Edge Environment Pty Ltd (Edge) to undertake
the Independent Environmental Audit and Northstar Air Quality Pty Ltd (Northstar) to undertake the
Independent Odour Audit for the above project.

Independent Environmental Audit — Schedule 4 Condition 4

The Department approves the proposed audit team, including Jon Panic from Edge, Gary Graham from

Northstar and Matthew Verth from Resonate Acoustics. In undertaking the audit, Edge must ensure the

audit:

e is conducted in accordance with AS/NZS ISO 19011:2003 Australian/New Zealand Standard:
Guidelines for quality and/or environmental management systems auditing;

« includes a compliance table indicating the compliance status of each condition of approval (and any
other statutory instrument required to be audited);

« avoids terms such as “partial compliance”. An audit is to make findings of either "compliance”, “non-

compliance” or "inability to be determined”;

includes recommended actions in response to non-compliances;

identifies opportunities for improved environmental management and performance;

covers all modifications to the project approval; and

includes detailed consideration of odour, noise, wastewater and traffic management.

Please ensure that Edge, Northstar and Resonate Acoustics are advised of these requirements. Should
Edge wish to discuss the scope of the audit with the Department, please advise them to contact myself or
Deana Burn.

Independent Odour Audit — Schedule 3 Condition 5

Having considered the qualifications and experience of Mr Gary Graham from Northstar, approval is
granted for Mr Graham to conduct the independent odour audit. Please ensure the scope of the audit
addresses the requirements of condition 5a) to 5g) and 6A, 6C, 6D and 6E.

Finally, the Department requests that you:

* review both the audit reports to ensure they comply with the relevant conditions of approval, prior to
submitting the reports to the Secretary; and

» submit an action plan detailing your response to the auditor's recommendations and timeframes to
implement the recommendations.

Should you have any enquiries, please contact Deana Burn on 9228 6453.
Yours sincerely

C .l &/2/1¢.

Chris Ritchie
Director - Industry Assessments
as the Secretary’s nominee

Bridge St Office 23-33 Bridge St SYDNEY NSW 2000 GPO Box 39 SYDNEY NSW 2001
Telephone (02) 9228 6338 Facsimile (02) 9228 6455 DX 10181 Sydney Stock Exchange Waebsite planning.nsw.gov.au
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Independent Audit Declaration Form

Project Name: Shoalhaven Starches

Consent Number: 06_0228

Description of Project Shoalhaven Starches Independent Odour Audit (2019-2020)
Project Address 160 Bolong Road, Bomaderry, NSW 2541

Proponent Shoalhaven Starches Pty Ltd

Title of Audit Shoalhaven Starches Independent Odour Audit (2019-2020)
Date 21" September 2020

| declare that | have undertaken the Independent Audit and prepared the contents of the attached
Independent Odour Audit Report and to the best of my knowledge:

the audit has been undertaken in accordance with relevant condition(s) of consent and the
Independent Audit Post Approval Requirements (Department 2018);

the findings of the audit are reported truthfully, accurately and completely;

| have exercised due diligence and professional judgement in conducting the audit;

| have acted professionally, objectively and in an unbiased manner;

| am not related to any proponent, owner or operator of the project neither as an employer,
business partner, employee, or by sharing a common employer, having a contractual
arrangement outside the audit, or by relationship as spouse, partner, sibling, parent, or child;

| do not have any pecuniary interest in the audited project, including where there is a reasonable
likelihood or expectation of financial gain or loss to me or spouse, partner, sibling, parent, or
child;

neither | nor my employer have provided consultancy services for the audited project that were
subject to this audit except as otherwise declared to the Department prior to the audit; and

| have not accepted, nor intend to accept any inducement, commission, gift or any other benefit
(apart from payment for auditing services) from any proponent, owner or operator of the project,
their employees or any interested party. | have not knowingly allowed, nor intend to allow my
colleagues to do so.

Notes:

a)

b)

Under section 10.6 of the Environmental Planning and Assessment Act 1979 a person must not
include false or misleading information (or provide information for inclusion in) in a report of
monitoring data or an audit report produced to the Minister in connection with an audit if the
person knows that the information is false or misleading in a material respect. The proponent of
an approved project must not fail to include information in (or provide information for inclusion
in) a report of monitoring data or an audit report produced to the Minister in connection with an
audit if the person knows that the information is materially relevant to the monitoring or audit.

The maximum penalty is, in the case of a corporation, $1 million and for an individual, $250,000;

and

The Crimes Act 1900 contains other offences relating to false and misleading information: section

307B (giving false or misleading information — maximum penalty 2 years imprisonment or 200
penalty units, or both)
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Name of Auditor
Qualification
Company

Company Address

Signature

Gary Graham

BSc(hons), MSc, CSci, CEnv, CAQP

Northstar Air Quality Pty Ltd

Suite 1504, 275 Alfred Street, North Sydney NSW 2060

e
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APPENDIX C - DDG BIOFILTER CAPACITY AND CONDITION
ASSESSMENT REPORTS
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UNIT » TECHNICAL MEMORANDUM
TO: JOHN STUDDERT
COMPANY: MANILDRA GROUP, SHOALHAVEN STARCHES
FROM: TERRY SCHULZ
DATE: 3 APRIL 2020
SUBJECT: DDG BIOFILTER PERFORMANCE AND CONDITION

ASSESSMENT 23 -9 MARCH 2020
1. Introduction

In December 2011, Shoalhaven Starches commissioned The Odour Unit Pty Ltd
(TOU) to carry out regular inspections of the Dried Distillers Grain (DDG) Biofilter
System. The objective of these assessments is to provide feedback to Shoalhaven
Starches on the condition and performance of the biofilter-based odour control system
on an as required basis.

The assessments are currently carried out on a half-yearly basis. The following report
covers the findings of Biofilter Assessment 23, undertaken on 9 March 2020 by TOU.

2. Biofilter Design — DDG Biofilters 1 & 2

The designs for Biofilters 1 & 2 are identical and summarised below:

Construction: Concrete, twin-cells

Bed area: Two cells, each 55 m?, total surface area of 110 m?

Bed depth: 1.8m

Medium: Proprietary bark/green waste compost blend

Design airflow: 15,000 m3/hr per biofilter

Design loading rates: 137 m3/m?/hr, 76 m3/m3/hr, 48 seconds EBRT at
15,000 m3/hr per biofilter

Moisture control: Pre-humidified airstream

3. Assessment Methodology

The assessment followed an identical methodology to that used in all previous
assessments, as follows:

= Velocity and airflow into each biofilter;

= Temperature and relative humidity measurements into the biofilters;
= Pressure readings in each inlet duct;

= Visual inspection and pressure reading at biofilter drain sumps;

= Spatial surface outflow readings on the biofilter beds (see below); and

SHOALHAVEN STARCHES, MANILDRA GROUP 1
DDG Biofilter Assessment 23 — 9 March 2020



a ‘THE ODOUR
UNIT ¥

THE ODOUR UNIT PTY LTD

= Avisual and olfactory assessment of the biofilter by the assessor.

The spatial testing involves the use of a TOU sampling hood, systematically placed at
selected locations on the biofilter surface. The readings for velocity are taken from the
100 mm Polyvinyl Chloride (PVC) vent pipe on the lid of the hood. Due to the low
velocities in the vent pipe and the exposed location on the biofilter surface, the
measurement technique is prone to the effects of ambient wind conditions. The high
wind velocities can upset the measured velocities in the vent pipe. At the time of this
assessment, the prevailing winds were suitable for the undertaking of spatial testing
on the DDG biofilter system.

The new sampling port installed in the main duct to the DDG biofilters, upstream of the
flow splitter junction has enabled more accurate measurement of airflow velocity to the
overall system. In this assessment, the airflow to DDG Biofilter 1 was determined as
the difference between the combined readings from this common inlet location and the
new Dryer duct, and the reading into DDG Biofilter 2.

4. Physical Assessment Results — Main Duct into DDG Biofilter System

The Main Duct measurements yielded the following results in this assessment:

Airflow: 15.8 m/s,16,100 m3/hr (¢ = 600 mm)
Inlet air relative humidity: 100%

Inlet air temperature: 42.6°C

Inlet air pressure: +411 Pa

The DDG Biofilter 2 measurements yielded the following results:

Airflow: 9.2 m/s, 9,350 m3hr (¢ = 600 mm)
Inlet air relative humidity: 100%

Inlet air temperature: 39.7°C

Inlet air pressure: +290 Pa

Biofilter outlet air humidity: saturated

Biofilter surface air temperature: 38.7°C (mean)

Duct pressure in header manifold: +191 Pa
Biofilter under-bed drain pressure: +141 Pa Cell 1, + 85 Pa Cell 2

The new Dryer #4 Duct measurements yielded the following results in this
assessment:

Airflow: 7.8 m/s, 2,000 m3/hr (¢ = 300 mm)
Inlet air relative humidity: 100%

Inlet air temperature: 29.5°C

Inlet air pressure: +481 Pa

The derived results for the DDG Biofilter 1 are as follows:

Airflow: 8,750 m3/hr
Inlet air relative humidity: 100%
Inlet air temperature: 39.2°C

SHOALHAVEN STARCHES, MANILDRA GROUP
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Inlet air pressure:
Biofilter outlet air humidity:
Biofilter surface air temperature:

THE ODOUR UNIT PTY LTD

+400 Pa
saturated
36.5°C (mean)
The combined total flow to the biofilters is 18,100 m3/hr

The distribution of airflow to the two biofilters is now relatively even, when compared
to historical results. This is a desirable outcome.

5. Spatial Testing Results

The spatial testing locations are shown in Figure 5.1 & Figure 5.2 for DDG Biofilter 1
& DDG Biofilter 2, with the spatial testing results presented in Table 5.1 & Table 5.2,
respectively. The spatial testing results for DDG Biofilter 1 & DDG Biofilter 2 are

visually depicted in Figure 5.3 & Figure 5.4.
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Figure 5.1 Spatial Testing Locations — DDG Biofilter 1
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Table 5.1 — Spatial airflow results: DDG Biofilter 1: 9 March 2020

Location 1 0.71
Location 2 0.50
Location 3 0.64
Location 4 0.87
Cell 1 .

(Northern Cell) Locat!on D 0.72
Location 6 0.63
Location 7 0.62
Location 8 0.63
Location 9 0.64 .
Location 10 0.66 See Section 4
Location 11 0.75
Location 12 0.70
Location 13 0.66

Cell 2 .

(Southern Cell) Locat!on 14 0.60
Location 15 0.59
Location 16 0.67
Location 17 0.72
Location 18 0.71

Table 5.2 — Spatial airflow results: DDG Biofilter 2: 9 March 2020

Location 1 0.79
Location 2 0.96
Location 3 1.07
Cell 1 Location 4 1.08
(Southern Cell) Location 5 0.63
Location 6 0.91
Location 7 1.07
Location 8 0.94
Location 9 0.81 _
Location 10 097 See Section 4
Location 11 0.83
Location 12 0.97
Cell 2 Locat?on 13 0.75
(Northern Cell) Location 14 0.80
Location 15 0.88
Location 16 1.00
Location 17 0.81
Location 18 0.71
SHOALHAVEN STARCHES, MANILDRA GROUP 2
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Shoalhaven Starches DDG Biofilter 1 - Spatial Outflow Testing Results
9 March 2020
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Figure 5.3 — Biofilter 1: Spatial Outflow Testing Results on 9 March 2020

Shoalhaven Starches DDG Biofilter 2 - Spatial Outflow Testing Results
9 March 2020
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Figure 5.4 — Biofilter 2: Spatial Outflow Testing Results on 9 March 2020
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6. Odour Destruction Efficiency Results

As with previous assessments, odour samples were collected from the DDG biofilters’
common inlet duct, and outlet samples from the surface of each cell from both Biofilters
1 & 2. On this occasion a further sample was collected from the new Dryer #4 duct.
Each surface sample was a composite, prepared from three locations across the
biofilter beds. One biofilter inlet sample was collected and tested on this occasion.
The results of the odour testing of these samples are appended to this report, and are
summarised as follows:

Common Biofilter Inlet: 9,770 ou (nutty, grainy, oily)
Dryer #4 Duct: 18,800 ou (nutty, grainy, oily)
Flow Weighted Inlet to biofilters: 10,770 ou

Biofilter 2 Cell 2 Outlet — Southern Cell: 588 ou (earthy, musty)
Biofilter 2 Cell 1 Outlet — Northern Cell: 675 ou (earthy, musty)
Biofilter 1 Cell 2 Outlet: - Southern Cell: 675 ou (earthy, musty)
Biofilter 1 Cell 1 Outlet — Northern Cell: 388 ou (earthy, musty)

Mean Result: 582 ou

Mean Odour Destruction Efficiency: 94.6%

The above results indicate that both biofilters appear to be again operating extremely
well.

7. Trend Data Analyses

Commencing with the testing results following the commissioning of DDG Biofilter 2 in
October 2011, the results of the monthly assessments are plotted for key parameters,
to identify potentially adverse trends as they occur. These have been plotted as
Figures 7.1 - 7.5 and include temperature, airflow, back-pressure, and odour
concentration.
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Figure 7.1 — DDG Biofilters 1 & 2 Common Inlet Air Temperature Monitoring
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Figure 7.2 — DDG Biofilters 1 & 2 Inlet Airflows
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Figure 7.3 — DDG Biofilters 1 & 2 Inlet Back-Pressures
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Figure 7.4 — DDG Biofilters 1 & 2 Common Odour Inlet Concentration
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Figure 7.5 — DDG Biofilters 1 & 2 Odour Outlet Concentrations
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8. Visual and Olfactory Assessment

During the assessment, the condition of the DDG biofilter medium was visually
assessed, with the performance also assessed by an olfactory evaluation.

The medium in both biofilters, although of different age, appeared to be in good
condition.

The characteristic biofilter odour was not detectable 30 metres downwind of the
biofilters. There was no evidence of DDG odour.

9. Biofilter Drainage

The drainage flows from the biofilter appeared normal.

10. Discussion and Recommendations

The following comments are made based on the assessment results:

e The airflow to the biofilter system has returned to the historical airflow rate,
following a ‘spike’ in flow results in the previous assessment. The distribution
of airflow between the two biofilters is now relatively even (48%/52% in favour
of Biofilter 2). This is desirable from both a performance and medium life
perspective;

e The addition of the new airflow from Dryer #4 has added 2,000 m3hr to the
airflow, without any detrimental consequences.

e While the mean flow-weighted outlet odour concentration of 582 ou slightly
exceeded the nominal 500 ou target concentration, the lack of any residual
DDG odour character in the treated samples suggests that the measured odour
was due to the odour from the biofilter medium itself;

e The slight decrease in odour removal efficiency is due to the large decrease in
inlet odour concentration;

e The inlet odour concentration, now supplemented with the new Dryer #4 odour
input, has returned to the pre-2017 data range. This is a very comfortable odour
concentration for the biofilters;

e The temperatures of the inlet air and the biofilter outflows was lower than
expected. This biofilter system has shown itself to be resilient to elevated and
variable temperatures. The reason for the decrease in temperature is unknown;

e Biofilter back-pressures show a normal small increase, from the previous
assessments; and

e The inlet air relative humidity remains in a saturated condition.

SHOALHAVEN STARCHES, MANILDRA GROUP 12
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11. Concluding Remarks

In summary, the condition and performance of both biofilters were excellent. No action

is required.
The next annual assessment is scheduled for September 2020.
The Odour Unit Pty Ltd

Signed by:

/\ /s 3
, // .
/. (\‘_ w,

Terry Schulz
Managing Director

Attachment:

= Odour Concentration Laboratory Results: 10 March 2020
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Level 3 Suite 12 Phone: +61 2 9209 4420 NATA
56 Church Avenue Email: info@odourunit.com.au
THE ODOUR MASCOT NSW 2020 Internet: www.odourunit.com.au
UNIT il ABN: 53 091 163 061 Accreditation Number:
14974

Odour Concentration Measurement Results

The measurement was commissioned by:

Organisation Manildra Group Telephone (02) 4423 8200
Contact John Studdert Facsimile (02) 4423 8331
Sampling Site  Bomaderry, NSW Email john.studdert@manildra.com.au
Sampling Method Drum & Pump Sampling Team TOU
Order details:
Order requested by John Studdert Order accepted by T. Schulz
Date of order Refer to correspondence TOU Project# N1752L
Order number Refer to correspondence Project Manager T. Schulz
Signed by John Studdert Testing operator A. Schulz
Investigated Item Odour concentration in odour units ‘ou’, determined by sensory odour concentration measurements, of an

odour sample supplied in a sampling bag.

Identification The odour sample bags were labelled individually. Each label recorded the testing laboratory, sample
number, sampling location (or Identification), sampling date and time, dilution ratio (if dilution was used) and
whether further chemical analysis was required.

Method The odour concentration measurements were performed using dynamic olfactometry according to the
Australian/New Zealand Standard: Stationary source emissions — Part 3: ‘Determination of odour
concentration by dynamic olfactometry (AS/NZS4323.3:2001). The odour perception characteristics of the
panel within the presentation series for the samples were analogous to that for butanol calibration. Any
deviation from the Australian standard is recorded in the ‘Comments’ section of this report.

Measuring Range The measuring range of the olfactometer is 22 < y < 2'8ou. If the measuring range was insufficient the odour
samples will have been pre-diluted. The machine is not calibrated beyond dilution setting 2. This is
specifically mentioned with the results.

Environment The measurements were performed in an air- and odour-conditioned room. The room temperature is
maintained at 22 °C +3 °C.

Measuring Dates The date of each measurement is specified with the results.
Instrument Used The olfactometer used during this testing session was:

ODORMAT VO01.
Instrumental The precision of this instrument (expressed as repeatability) for a sensory calibration must be r < 0.477 in
Precision accordance with the AS/NZS4323.3:2001.

ODORMAT VO0L1: r = 0.280 (October 2019) Compliance — Yes
Instrumental The accuracy of this instrument for a sensory calibration must be A < 0.217 in accordance with the
Accuracy AS/NZS4323.3:2001.

ODORMAT VO0L1: A =0.076 (October 2019) Compliance — Yes
Lower Detection The LDL for the olfactometer has been determined to be 16 ou, which is 4 times the lowest dilution setting.
Limit (LDL)
Traceability The measurements have been performed using standards for which the traceability to the national standard

has been demonstrated. The assessors are individually selected to comply with fixed criteria and are
monitored in time to keep within the limits of the standard. The results from the assessors are traceable to
primary standards of n-butanol in nitrogen.

Accredited for compliance with ISO/IEC 17025 - Testing.
This report shall not be reproduced, except in full.

Date: Monday, 16 March 2020 Panel Roster Number: SYD20200310_028

AN A

ez DA Ay

NSW Laboratory Coordinator D. Hepple

Authorised Signatory

The Odour Unit Pty Ltd Issue Date: 13.11.2003 Revision: 8
ABN 53 091 165 061 Issued By: SB Revision Date: 18.07.2008
Form 06 — Odour Concentration Results Sheet Last printed 3/16/2020 5:27:00 PM Approved By: TJS
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THE ODOUR UNIT PTY LTD

NATA

THE ODOUR Accreditation Number: 14974
UNIT 7™
Odour Sample Measurement Results
Panel Roster Number: SYD20200310_028
Actual Sample Odour  Sample Odour Specific Odour
TOU Sampling Analysis . Nominal Sample Concentration Concentration pecit
. Panel Valid — . . ] Emission Rate
Sample Location Sample Date & Date & . Sample Dilution (as received, (Final, allowing e
. : Size ITEs N . : S (ou.m3/m?/s)
ID Time Time Dilution (Adjusted for in the bag) for dilution) )
(See Note:1)
Temperature) (ou) (ou)
Sample #1 --
o 09.03.2020 10.03.2020
Biofilter 1 SC20226 1350 hrs 1034 hrs 5 10 388 388 -
Cell 1
Sample #2 --
s 09.03.2020 10.03.2020
Biofilter 1 SC20227 1359 hrs 1109 hrs 5 10 - 675 675 -
Cell 2
Sample #3 --
o 09.03.2020 10.03.2020
Biofilter 2 SC20228 1410 hrs 1142 hrs 5 10 675 675 -
Cell 1
Sample #4 --
= 09.03.2020 10.03.2020
Biofilter 2 SC20229 1419 hrs 1301 hrs 5 10 -- 588 588 =
Cell 2
Sample #5 --
oy 09.03.2020 10.03.2020
:illoeft”ter Common SC20230 1427 hrs 1341 hrs 5 8 9,770 9,770 -
Sample #6--
09.03.2020 10.03.2020
Dryer Duct 4 SC20231 1435 hrs 1415 hrs 5 10 - - 18,800 18,800 -

(new)

Samples Received in Laboratory — From: TOU Date: 10.03.2020 Time: 0900 hrs

Note: The following are not covered by the NATA Accreditation issued to The Odour Unit Pty Ltd:

1. The collection of Isolation Flux Hood (IFH) samples and the calculation of the Specific Odour Emission Rate (SOER).
2. Final results that have been modified by the dilution factors where parties other than The Odour Unit Pty Ltd have performed the dilution of samples.
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Form 06 — Odour Concentration Results Sheet
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THE ODOUR UNIT PTY LTD NATA

THE ODOUR Accreditation Number: 14974
UNIT
Odour Panel Calibration Results
Does this panel
Concentration of Panel Target Range Measured Measured GO
Reference Reference Odorant : measurement
Reference gas for n-butanol Concentration Panel Threshold :
Odorant Panel Roster Number (opb) (ppb) (ou) (opb) comply with
PP PP PP AS/INZS4323.3:2001
(Yes / No)
n-butanol SYD20200310_028 51,400 20=<y4 <80 832 62 Yes
Comments Odour characters (non-NATA accredited) as determined by odour laboratory panel:
SC20226 sour, fermented
SC20227 sour, fermented
SC20228 sour, fermented
SC20229 sour, fermented
SC20230 grain, nutty oil
SC20231 grain, nutty oil
Disclaimers 1. Parties, other than The Odour Unit Pty Ltd, responsible for collecting odour samples have advised that they have voluntarily furnished these odour samples,

appropriately collected and labelled, to The Odour Unit Pty Ltd for the purpose of odour testing.

2. The collection of odour samples by parties other than The Odour Unit Pty Ltd relinquishes The Odour Unit Pty Ltd from all responsibility for the sample collection and
any effects or actions that the results from the test(s) may have.

3. Any comments included in, or attachments to, this Report are not covered by the NATA Accreditation issued to The Odour Unit Pty Ltd.

4. This report shall not be reproduced, except in full, without written approval of The Odour Unit Pty Ltd.

END OF DOCUMENT
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BOMADERRY, NSW MAY 2019

1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Shoalhaven Starches Pty Limited to conduct an odour emission survey at
their manufacturing complex in Bomaderry, New South Wales (NSW).

The objective of the survey is to comply with Condition M2.1 of the
Environment Protection Licence (EPL) No. 883 issued by the Environment
Protection Authority (EPA). The EPA is now part of the Office of
Environment and Heritage (OEH).

Section 2 of this report outlines Conditions P1 and M2 which identify the
potential point and diffuse odour sources and the sampling and analysis
methods respectively required by the OEH. This survey monitored the
quarterly odour concentrations as required in section M2.2 of EPL 883.

In addition, the Carbon Dioxide (COz) Scrubber Inlet sampling point, which
currently is not listed in EPL 883 and therefore does not have EPA
Identification No., was also sampled.

The quarters are defined as below:

e Quarter 1 May to July inclusive

e Quarter 2 August to October inclusive

e  Quarter 3 November to January inclusive
e Quarter 4 February to April inclusive

The Quarter 1, 2019-2020 odour test results are presented in this report. The
tests were conducted on 15 and 20 May 2019.
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2 MONITORING REQUIREMENTS
2.1 ENVIRONMENT PROTECTION LICENCE 883 (Issuep 18 DECEMBER 2015)
2.1.1 CoNDITION PT LOCATION OF MONITORING/DISCHARGE POINTS AND AREAS
Table 2-1 identifies the point and diffuse sources as defined by the OEH that
relate to this survey as per most recent version of EPL No. 883 dated 20 June
2018.
TABLE 2-1 LOCATION OF ODOUR MONITORING/DISCHARGE POINTS AND AREAS
EPL ID. No. Location Odour Samples | Frequency as per
TM OM-7/8 M2.2 EPL 883
8 No. 1 Gluten Dryer 1 Quarterly
9 No. 2 Gluten/Starch Dryer* 1 Quarterly
10 No. 3 Gluten Dryer 1 Quarterly
11 No. 4 Gluten Dryer 1 Quarterly
12 No. 1 Starch Dryer 1 Quarterly
13 No. 3 Starch Dryer 1 Quarterly
14 No. 4 Starch Dryer 1 Quarterly
16 CO;Scrubber outlet 1 Quarterly
Not specified | CO, Scrubber inlet 1 -
19 Effluent Storage Dam 1 1 Yearly
20 Effluent Storage Dam 2 1 Yearly
21 Effluent Storage Dam 3 1 Yearly
23 Effluent Storage Dam 5 1 Yearly
24 Effluent Storage Dam 6 1 Yearly
25 Sulphur Oxidisation Pond 1 Yearly
35 Combined Stack Boilers No.5 & 6 1 Quarterly
39 Inlet Pipe to Biofilters A & B 1 Quarterly
40 Outlet of Biofilter A 2 Quarterly
41 Outlet of Biofilter B 2 Quarterly
42 Boiler No.4 1 Quarterly
44 Fermenter 1 Quarterly
45 Boiler No.5 1 Quarterly
46 DDG Pellet Plant Stack 1 Quarterly
47 No. 5 Starch Dryer 1 Quarterly
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2.1.2 CONDITION M2 — MONITORING CONCENTRATION OF DISCHARGED POLLUTANTS

Condition M2.1 states: For each monitoring/discharge point or utilisation area
specified below (by a point number), the licensee must monitor (by sampling and
obtaining results by analysis) the concentration of each pollutant specified in Column
1. The licensee must use the sampling method, units of measure, and sample at the
frequency specified in the opposite columns.

Key to Tables 2.2 to 2.5:

% = percent

oC = degrees Celsius

g/ g.mole = grams per gram mole
kg/m3 = kilograms per cubic metre
m/s = metres per second

m3/s = cubic metres per second
mg/m3 = milligrams per cubic metre
OM = Other Method

ou = odour units

™ = Test Method

TABLE 2-2 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 8, 9, 10, 11, 12, 13, 14, 16 & 47)

Pollutant Units Frequency Approved Method
Dry Gas Density kg/m3 Quarterly T™-23
Flow m3/s Quarterly T™M-2
Moisture % Quarterly TM-22
Molecular Weight of stack gases g/g-mole | Quarterly TM-23
Odour ou Quarterly OM-7
Oxygen % Quarterly TM-25
Temperature °C Quarterly T™-2
Velocity m/s Quarterly T™M-2

TABLE 2-3 SAMPLING AND ANALYSIS OF DIFFUSE SOURCES (POINTS 19, 20, 21 & 23, 24 & 25)

Pollutant Units Frequency Approved Method
Odour ou Annual OM-7
TABLE 2-4 SAMPLING AND ANALYSIS OF SOURCES (POINTS 39, 40, 41, 44 & 446)
Pollutant Units Frequency Approved Method
Odour ou Quarterly OM-7
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TABLE 2-5 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 35, 42 & 45)
Pollutant Units Frequency Approved Method
Cadmium mg/m3 Quarterly | TM-12,TM-13 & TM-14
Mercury mg/m3 Quarterly | TM-12,TM-13 & TM-14
Moisture % Quarterly TM-22
Molecular weight of stack gases g/g.mole | Quarterly TM-23
Nitrogen Oxides mg/m?3 Quarterly T™M-11
Odour ou Quarterly OM-7
Opacity % Quarterly CEM-1
Oxygen % Quarterly T™M-25
Sulphur Dioxide mg/m?3 Annual T™M-4
Temperature °C Quarterly T™-2
Total Solid Particles mg/m3 Quarterly TM-15
Type 1 & Type 2 substances in aggregate mg/m3 Quarterly | TM-12,TM-13 & TM-14
Velocity m/s Quarterly T™M-2
Vol.?tile Organic Compounds as n-propane meg,/m? Quarterly TM-34
equivalent
Volumetric Flowrate m3/s Quarterly T™M-2
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3 PRODUCTION CONDITIONS

Shoalhaven Starches personnel considered the factory and the ethanol
distillery were operating under typical conditions on the days of testing.

Points 13, 42 and 45 (Starch Dryer 3, Boiler No.4 and Boiler No.2) were
unavailable for odour emission monitoring on the days that the Quarter 1
odour emission survey was undertaken.
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4 ODOUR EMISSION TEST RESULTS

SEMA performed the sampling and the odour analysis was performed by
Odour Research Laboratories Australia (ORLA). SEMA and ORLA are both
NATA accredited (No.15043) facilities to ISO 17025 for this.

The NATA accredited ORLA Olfactometry Test Reports 6080/ ORLA /01 and
02 are presented in Appendix B. Exhaust gas flow and emission tests results
from point sources are detailed in Tables A-1 to A-6, Appendix A. Appendix
C details calibration of instruments used to take measurements. Appendix D
shows sample locations.

Tables 4-1 and 4-2 summarise the odour emission concentrations for all point

and diffuse sources respectively.

TABLE 4-1 EMISSION CONCENTRATION TEST RESULTS POINT SOURCES, Q1, 2019-2020

EPA ID No. Description Date Odour Concentration (ou)

8 No.1 Gluten Dryer 20/05/2019 400

9 No.2 Gluten Dryer 20/05/2019 430
10 No.3 Gluten Dryer 20/05/2019 660
11 No.4 Gluten Dryer 20/05/2019 470
12 No.1 Starch Dryer 20/05/2019 280
13 No.3 Starch Dryer Not sampled --
14 No.4 Starch Dryer 20/05/2019 300
16 Carbon Dioxide Scrubber Outlet 15/05/2019 6800
- Carbon Dioxide Scrubber Inlet 15/05/2019 5300
35 Combined Stack No.5 & 6 Boilers | 20/05/2019 2200
42* Boiler No.4 Outlet Not sampled -
44 Fermenter (No. 16) 15/05/2019 5700
45* Boiler No.2 Outlet Not sampled --
46 DDG Pellet Plant Stack 15/05/2019 1200
47 No.5 Starch Dryer 15/05/2019 180

Key: ou = odour units

*

= EPL ID Nos. 13, 42 and 45 were unavailable to test on any of the days monitoring
was undertaken
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TABLE 4-2 EMISSION CONCENTRATION TEST RESULTS DIFFUSE SOURCES, Q1, 2019-2020

EPA ID No. | Description Date Odour Concentration (ou)

39 Inlet to Biofilters A & B 15/05/2019 24300
40 Outlet of Biofilter A (east) 15/05/2019 850
40 Outlet of Biofilter A (west) 15/05/2019 2400
41 Outlet of Biofilter B (east) 15/05/2019 2600
41 Outlet of Biofilter B (west) 15/05/2019 2000

Key: ou = odour units
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5 CONCLUSIONS

SEMA completed the odour sampling and analysis at Shoalhaven Starches
manufacturing facility at Bomaderry for Quarter 1, 2019 - 2020.

Figure 5-1 presents graphical representations of odour concentrations
recorded for Gluten Dryers No.1, 2, 3 and 4 since autumn 2005.

Figure 5-2 presents graphical representations of odour concentrations
recorded for Starch Dryers No.l, 3 and 4 since autumn 2005. Note Starch
Dryer No.3 was not available for testing.

Figure 5-3 graphically shows the Starch Dryer No. 5 emission concentrations
since spring 2017.

Figure 5-4 graphically shows the Fermenter emission concentrations since
summer 2007-2008.

Figure 5-5 illustrates odour emission concentrations from the Carbon Dioxide
Scrubber since autumn 2013.

Figures 5-6 and 5-7 graphically show the Combined Boiler 5 and 6 stack and
the Boiler No.4 stack emission concentrations since summer 2013-2014
respectively. Note Boiler No.4 was undergoing maintenance this quarter and
was not available for testing.

Figure 5-8 graphically shows the Bio-filter emission concentrations since
autumn 2010.

Figure 5-9 graphically shows the DDG Pellet plant Stack emission
concentrations since spring 2016.
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FIGURE 5-1 ODOUR EMISSION CONCENTRATIONS, GLUTEN DRYERS NO.1,2,3 & 4
Gluten Dryers - EPA 8, EPA 9, EPA 10 & EPA 11
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FIGURE 5-2 ODOUR EMISSION CONCENTRATIONS, STARCH DRYERS NO.1 & 4

Starch Dryers - EPA 12, EPA 13 & EPA 14

Zero result represents Dryer not operating on days of testing
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FIGURE 5-3 ODOUR EMISSION CONCENTRATIONS, STARCH DRYER 5

Starch Dryer -5

Zero result represents Dryer not operating on days of testing
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FIGURE 5-4 ODOUR EMISSION CONCENTRATIONS, FERMENTERS

Fermenters

Zero Result represents Fermenter not operationg or not available to be tested during
sampling
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FIGURE 5-5 ODOUR EMISSION CONCENTRATIONS, CARBON DIOXIDE SCRUBBER OUTLET

Carbon Dioxide Scrubber
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FIGURE 5-6 ODOUR EMISSION CONCENTRATIONS, COMBINED BOILER 5 AND é STACK

Combined Boiler 5 & 6 Stack
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FIGURE 5-7 ODOUR EMISSION CONCENTRATIONS, BOILER 4 STACK

Note: Not available for testing Quarter 1 2019-2010.
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FIGURE 5-8 ODOUR EMISSION CONCENTRATIONS, BIOFILTERS

Biofilter Inlet & Biofilter Outlet

Zero Result represents Biofilter not available to be sampled by for the event
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FIGURE 5-9 CONCENTRATION DDG PELLET PLANT STACK

DDG Pellet Plant
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[ TEST METHODS

6.1 ODOUR MEASUREMENT/DYNAMIC OLFACTOMETRY
(AS 4323.3 & AS 4323.4 and OM-7 and OM-8)

Samples were collected in 30L Nalophane sampling bags which are enclosed
in airtight plastic containers. Surface samples were collected utilising an
equilibrium flux hood or witches hat flux hood.

Odorous gas for analysis was drawn through a Teflon (PTFE) sample probe.
The gas then passes through a Teflon (PTFE) tube connected to the
Nalophane sampling bag. The sampling pump is connected to the airtight
plastic container to provide a sample gas flow-rate of approximately 0.5 - 1.5
litres per minute. After the required volume has been sampled, the pump is
stopped and the bag sealed with a stainless steel valve. Two samples were
collected from each site.

Using a triangular forced choice olfactometer, the Nalophane bag of odour
sample was dynamically diluted to various concentrations with dry odour
free air.

The diluted sample was then presented to a panel of screened panellists as
one of these airflows. The panellists then recorded if they could detect any
odour and from which flow. The other two flows were discharging odour
free air.

The odour is always presented to the panellists in ascending concentration;
that is, from lower to higher concentration. The panellists are required at
each dilution level to give a response as to what they are smelling from the
flows (forced choice methodology). The response options for the panellists

are:

‘Guess’ Unable to determine which air flow contains the diluted odours

‘Inkle’ Thinks that one of the flows could be different from the other two
flows

‘Detect’ or Is confident that one of the airflows smells different from the other

‘Certain’ two flows. Not necessarily able to say what the smell is.

‘Recognise’ Thinks that one of the flows could be different from the other two

flows and is able to:

m  Assign a ‘hedonic tone” (pleasantness scale number) to the
odour ranging from -10 to 10 and/or

= Able to assign a character to the colour, as in ‘it smells like ...’

Note: that the Recognise level concentration and Hedonic Tone and

Odour descriptors are obtained with the diluted odour, panellists are not
exposed to the full strength odour.
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The percentage panel response and dilution levels used were then entered
into a computer programme to determine the 50% panel response. This
dilution level corresponds to the odour concentration of the sample.

Sampling and dilution lines are constructed from teflon, stainless or glass to
prevent contamination of the sample.

The sampling and the dilution procedures used were in accordance with
OEH NSW Method OM-7 and OM-8, which are based on Standards
Association of Australia, AS4323.3 and AS4323.4.

6.1.1 ODOUR PANEL SELECTION

Odour panellists must meet certain criteria to qualify as and remain
panellists. Their average sensitivity to n-Butanol must be between 20 and 80
parts per billion (ppb) and their variability in response to n-Butanol must be
within a certain range.

Panellists are screened against n-Butanol before every panel session to ensure
they are in compliance.

Panellists should not suffer from respiratory complaints, nor should they eat
or smoke or drink anything but water during the half hour preceding or
during the test period and their person and clothing should be odour free and
have not been exposed to an odorous environment before testing.

6.1.2 ODOUR TERMINOLOGY

The odour level is expressed in odour units and for mixed odours is
analogous to concentration expressed in parts per billion. The odour
detection level is defined as the ratio of the volume that a sample of odorous gas
would occupy when diluted to the threshold of detection of that odour to the volume
of the sample. In simpler terms, the ratio indicated the number of dilutions
necessary to reduce the odour to its threshold of detection or odour detection
threshold. This ratio is expressed in odour units or number of dilutions to
detection threshold. For example, a value of 2,000 odour units would mean
the volume of the initial sample of odorous gas would need to be diluted
2,000 times before the odour would just be detectable to the average human
nose, that is, at the odour detection threshold.

6.2 EXHAUST GAS VELOCITY
(OEH NSW TM-2 and USEPA Method 12)

Velocity profiles were obtained across the stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer.
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6.3

6.4

6.5

6.6

EXHAUST GAS TEMPERATURE
(OEH NSWTM- 2, 3 & 4 and USEPA Methods 2, 3 & 4)

The exhaust gas temperature was measured using a Digital thermometer (0-
1200°C) connected to a chromel/alumel (K-type) thermocouple probe.

OXYGEN (O2)
(OEH NSW TM-24 and USEPA Method 3A)
Oz was analysed by a Testo 350 analyser.

MOISTURE
(OEH NSW TM-22 and USEPA Method 4)

Moisture from the stack was determined in accordance with OEH NSW TM-
22 and USEPA Method 4. In particular, M4 Section 2.2.1 which nominates a
moisture approximation method used to enable calculation of isokinetic
sampling rates and where isokinetic sampling is not required such as odour
sampling.

ACCURACY

All results are quoted on a dry basis. SEMA has adopted the following (Table
6-1) uncertainties for various stack testing methods.

TABLE 6-1 ESTIMATION OF MEASUREMENT UNCERTAINTY

Pollutant Methods Uncertainty
Moisture AS4323.2, TM-22, USEPA 4 25%
Odour AS4323.3, AS4323.4 3 times
Oxygen and Carbon Dioxide TM-24, TM-25, USEPA 3A 1% actual
Velocity AS4323.1, TM-2, USEPA 2A & 2C 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of
Confidence level (i.e. by multiplying the repeatability standard deviation by a co-efficient equal to
1.96) (Source - Measurement Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency
Version 3.1 June 2005.
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APPENDIX A — EMISSION TEST RESULTS

Glossary:

% = percent

oC = Degrees Celsius

am?®/min = cubic metre of gas at actual conditions per minute
Normal Volume (m?3) = cubic metre at 0°C and 760 mm pressure and 1 atmosphere
am?® = cubic metre of gas at actual conditions

g/ g mole = grams per gram mole

g/s = grams per second

hrs = hours

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

m? = square metre

m/s = metre per second

m?3/sec = cubic metre per second at 0°C and 1 atmosphere
mg = milligrams

mg/ m? = milligrams per cubic metre at 0°C and 1 atmosphere
O = Oxygen

Abbreviations for names of SEMA staff who completed either Sampling or Analysis or QA Checking
PWS = Peter W Stephenson
JW Jay Weber
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TABLE A-1 EMISSION TEST RESULTS — GLUTEN DRYERS NO. 1,2, 3 & 4
Emission Test Results
Project Number 6080
Project Name Shoalhaven Starches
EPAID 8 EPAID9 | EPAID10 | EPAID11
Test Location Gluten Gluten Gluten Gluten
Dryer No.1 | Dryer No.2 | Dryer No.3 | Dryer No.4
Date 20-May-2019
Dry
Run 1 1 1 1
Method TM-1, TM-2 & TM-22
Sample Start Time (hrs) 16:35 12:30 18:40 17:55
Sample Stop Time (hrs) 17:00 12:49 19:02 18:17
Inlet/Exhaust Exhaust
Stack Temperature (°C) 759 66.0 77.0 76.5
Stack Cross-Sectional area (m?) 1.43 1.09 4.41 231
Average Stack Gas Velocity (m/s) 13.6 16.7 10.1 17.3
Actual Gas Flow Volume (am3/min) 1,160 1,100 2,680 2,390
"(F;?}l nliﬁ;mal Gas Flow Volume 877 778 1,960 1,790
Total Normal Gas Flow Volume (m3/s) 14.6 13.0 32.7 29.8
Total Stack Pressure (kPa) 102.8 94.4 103.2 101.5
Moisture Content (% by volume) 51 5.7 8.0 4.7
Molecular Weight Dry Stack Gas )8.8 )8.8 )8.8 8.8
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 209 209 209 20.9
Analysis Odour
Method AS4323.3
ORLA Number 5177 5174 5178 5179
SEMA Number 727539 727536 727540 727541
Sample Start Time (hrs) 16:50 12:45 18:52 18:07
Sample Finish Time (hrs) 17:00 12:48 19:02 18:17
8(111())ur Concentration (As Received) 396 430 660 470
Odour Concentration (Final) (ou) 400 430 660 470
1(\(1)?23"‘/1 S/IOER (As Received) 5,787 5,600 21,591 13,984
Normal MOER (Final) (ou m3/s) 5,800 5,600 21,600 14,000
Mass Odour Emission Rate Limit ..
(ou m?/s) No Limit
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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TABLE A-2 EMISSION TEST RESULTS — STARCH DRYERS NO.1,4 & 5
Emission Test Results
Project Number 6080
Project Name Shoalhaven Starches
EPAID 12 EPAID 14 EPAID 47

Test Location Starch Dryer Starch Dryer Starch Dryer

No.1 No.4 No.5
Date 20-May-2019 20-May-2019 15-May-2019

Dry Dry Dry
Run 1 1 1
Method TM-1,TM-2 & TM-22
Sample Start Time (hrs) 17:12 12:05 10:38
Sample Stop Time (hrs) 17:35 12:30 11:00
Inlet/Exhaust Exhaust
Stack Temperature (°C) 40.1 453 62.2
Stack Cross-Sectional area (m?2) 2.25 1.00 4.52
Average Stack Gas Velocity (m/s) 7.7 20.8 14.6
Actual Gas Flow Volume (am3/min) 1,040 1,250 3,970
Total Normal Gas Flow Volume (m3/min) 877 1,020 3,130
Total Normal Gas Flow Volume (m3/s) 14.6 16.9 52.2
Total Stack Pressure (kPa) 102.9 103.0 102.7
Moisture Content (% by volume) 44 6.9 43
Molecular Weight Dry Stack Gas (g/gmole) 28.8 28.8 28.8
Dry Gas Density (kg/m?) 1.29 1.29 1.29
Oxygen (%) 20.9 20.9 20.9
Analysis Odour
Method AS4323.3
ORLA Number 5176 5175 5162
SEMA Number 727538 727537 727523
Sample Start Time (hrs) 17:25 15:55 10:50
Sample Finish Time (hrs) 17:35 16:05 11:00
Odour Concentration (As Received) (ou) 280 305 181
Odour Concentration (Final) (ou) 280 300 180
Normal MOER (As Received) (ou m3/s) 4,091 5,162 9,448
Normal MOER (Final) (ou m3/s) 4,100 5,200 9,500
Mass Odour Emission Rate Limit (ou m3/s) No Limit
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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TABLE A- 3 EMISSION TEST RESULTS — BOILER 5 & 6 STACK
Emission Test Results
Project Number 6080
Project Name Shoalhaven Starches
EPA ID 35

Test Location Boilers No.5 & 6 Combined
Stack

Date 20-May-2019
Dry

Run 1

Method TM-1 & TM-2 & TM-22

Sample Start Time (hrs) 14:19

Sample Stop Time (hrs) 14:41

Inlet/Exhaust Exhaust

Stack Temperature (°C) 143

Stack Cross-Sectional area (m?) 3.14

Average Stack Gas Velocity (m/s) 15.3

Actual Gas Flow Volume (am3/min) 2,880

Total Normal Gas Flow Volume (m3/min) 1,810

Total Normal Gas Flow Volume (m3/s) 30.2

Total Stack Pressure (kPa) 101.8

Moisture Content (% by volume) 49

Molecular Weight Dry Stack Gas (g/gmole) 30.1

Dry Gas Density (kg/m?3) 1.34

Oxygen (%) 8.4

Analysis Odour

Method AS4323.3

ORLA Number 5173

SEMA Number 727535

Sample Start Time (hrs) 14:31

Sample Finish Time (hrs) 14:41

Odour Concentration (As Received) (ou) 2181

Odour Concentration (Final) (ou) 2200

Normal MOER (As Received) (ou m3/s) 65,796

Normal MOER (Final) (ou m3/s) 65,800

Mass Odour Emission Rate Limit (ou m3/s) No Limit

Calculations entered by JW

Calculations checked by PWS
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TABLE A-4 EMISSION TEST RESULTS — CO2 SCRUBBER OUTLET & FERMENTER 16
Emission Test Results
Project Number 6080
Project Name Shoalhaven Starches
EPAID 16 EPAID 16
Test Location CO; Scrubber CO; Scrubber Fffn?eﬂ’?e:‘i 6
Outlet Inlet
Date 15-May-2019
Dry Dry Dry
Run 1 1 1
Method TM-1,TM-2 & TM-22
Sample Start Time (hrs) 12:35 12:35 12:34
Sample Stop Time (hrs) 12:56 12:56 12:55
Inlet/Exhaust Exhaust Inlet Exhaust
Stack Temperature (°C) 18.3 18.0 34.0
Stack Cross-Sectional area (m?) 0.20 0.07
Average Stack Gas Velocity (m/s) 14.9 21
Actual Gas Flow Volume (am3/min) 176 E 8.7
xhaust gas
Total Normal Gas Flow Volume (m3/min) 164 flow details as 7.6
Total Normal Gas Flow Volume (m3/s) 27 for outlet. 0.13
Total Stack Pressure (kPa) 102.8 Inlet sample 102.9
Moisture Content (% by volume) 1.9 port is not 3.8
Molecular Weight Dry Stack Gas (g/gmole) 31.2 Coml,)rlll\i{l; with 30.0
Dry Gas Density (kg/m?) 1.39 ' 1.34
Oxygen (%) 0.1 10.2
Analysis Odour
Method AS4323.3
ORLA Number 5170 5169 5168
SEMA Number 727531 727530 727529
Sample Start Time (hrs) 12:46 12:46 12:46
Sample Finish Time (hrs) 12:56 12:56 12:55
Odour Concentration (As Received) (ou) 6,800 5,263 5,656
Odour Concentration (Final) (ou) 6,800 5,300 5700
Normal MOER (As Received) (ou m3/s) 18,599 - 716
Normal MOER (Final) (ou m3/s) 18,600 - 700
Mass Odour Emission Rate Limit (ou m3/s) No Limit
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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TABLE A-5 EMISSION TEST RESULTS — DDG PELLET PLANT STACK & COMBINED INLET TO BIOFILTERS A & B

Emission Test Results

Project Number 6080
Project Name Shoalhaven Starches
EPA ID 46 EPAID 39

Test Location DDG Pellet Plant Inlet to Biofilters

Stack A&B
Date 15-May-2019

Dry Dry

Run 1 1
Method TM-1 & TM-2 & TM-22
Sample Start Time (hrs) 11:27 13:52
Sample Stop Time (hrs) 11:52 14:15
Inlet/Exhaust Exhaust
Stack Temperature (°C) 43.1 54.6
Stack Cross-Sectional area (m?2) 1.67 0.28
Average Stack Gas Velocity (m/s) 14.9 16.0
Actual Gas Flow Volume (am3/min) 1,500 272
Total Normal Gas Flow Volume (m3/min) 1,280 196
Total Normal Gas Flow Volume (m3/s) 21.3 33
Total Stack Pressure (kPa) 102.9 98.5
Moisture Content (% by volume) 2.89 10.98
Molecular Weight Dry Stack Gas (g/gmole) 28.84 28.84
Dry Gas Density (kg/m?3) 1.29 1.29
Oxygen (%) 20.9 20.9
Analysis Odour
Method AS4323.3
ORLA Number 5163 5171
SEMA Number 727524 727532
Sample Start Time (hrs) 11:42 14:05
Sample Finish Time (hrs) 11:52 14:15
Odour Concentration (As Received) (ou) 1,202 4,050
Odour Concentration (Final) (ou) 1,200 24,300
Normal MOER (As Received) (ou m3/s) 25,578 13,238
Normal MOER (Final) (ou m3/s) 25,600 79,400
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-6 EMISSION TEST RESULTS — BIOFILTER OUTLETS (EPL IDs 40 & 41)
Emission Test Results
Project Number 6080
Project Name Shoalhaven Starches
EPLID 40 | EPLID40 | EPLID41 | EPLID 41
Test Location Biofilter A | Biofilter A | Biofilter B | Biofilter B
East West East West
Date 15-May-2019
Run 1 1 1 1
Method TM-2 & TM-22
Sample Start Time (hrs) 13:52 14:38 14:05 14:38
Sample Stop Time (hrs) 14:17 14:58 14:26 15:00
Inlet/Exhaust Exhaust
Stack Temperature (°C) 47.1 37.3 45.2 46.8
Proportion of Inlet air flow 28% 20% 25% 27%
Analysis Odour
Method AS4323.3
ORLA Number 5164 5165 5166 5167
SEMA Number 727525 727526 727527 727528
Sample Start Time (hrs) 14:07 14:48 14:16 14:50
Sample Finish Time (hrs) 14:17 14:58 14:26 15:00
Odour Concentration (As Received) (ou) 854 2385 2608 2007
Odour Concentration (Final) (ou) 860 2400 2600 2000
Normal MOER (As Received) (ou m3/s) 757 1586 2167 1779
Normal MOER (Final) (ou m3/s) 760 1600 2200 1800
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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APPENDIX B — CERTIFICATES OF ANALYSIS
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

QT - EPL ODOUR EMISSION SURVEY
MAY 2019

/-

Odour Research Laboratories Australia

A Division of Peter W. Stephenson & Associates Py Lid
ACH 002 600 526 jincorporared in NSW)
ABN 75002 600 526

52A Hampstead Road

Aubum NSW 2144 Austraia

Tel (02) 9737 9991

E-Mail: pstephenson@ona.com.au

Client

Project

Order

Report

Olfactometry Test Report

The measurement was commissioned by SEMA on behalf of:

Organization: Shoalhaven Starches

Address: Bolong Road, Bomaderry NSW 2541

Contact: John Studdert
Starch dryer 5, Biofilter inlet, Biofilter A east & west

Sampling Sites: outlets , Biofilter B outlets east & west, Fermenter, DDG
Pellet plant stack, CO: Scrubber inlet & outlet

Telephone: 02 44253 8254

Email: John studdert@manildra.com.an

ORLA Report Number: 6080/0ORLA/01

Project Manager: Peter Stephenson

Testing operator: Peter Stephenson

ORLA Sample number(s): 3162 -5171

SEMA Sample number(s): 727523 - 727532

Analysis Requested: Odour Analysis

Order requested by: SEMA on behalf of Shoalhaven Starches

Date of order: 15 May 2019

Order number: 5011

Telephone: 02 9737 9991

Signed by: Margot Kimber

Order accepted by: Peter Stephenson

Date of issue: 12 June 2019

This report cannot be reproduced except in full.

Accredited for Compliance with ISO/IEC 17025 - Testing

NATA accredited laboratory number 15043.

COOLR RESEARCH LASORATORIES AUSTRALA

VERSION: 4.3 PAGET OF 4
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QT - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW MAY 2019

ODCUR CONCENTRATION MEASUREMENTS RESLLIS 6080/ORLA/OI

Investigated Item Odour concentration in odour umits ‘ou’ determined by Sensory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received n
good condition.

Analysis Method The samples were analysed in accordance with AS/NZ54323.3:2001.

Identification The odour sample bags were labelled individually. Each label recorded the testing laboratory,
sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chenucal analysis was required.

Method The odour concenfration measurements were performed using dynamic olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamuic
Olfactometry AS/INZ54323.3:2001. The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration. Any
deviation from the Australian standard is recorded m the ‘Comments’ section of this report.

Instrument Used The Olfactometer used during this testing session was:

ACSCENT International Olfactometer

Measuring Range The measuring range of the AC'SCENT International olfactometer is 12 < y < 76.805 ou. If the
measuring range was insufficient the odour samples will have been pre-diluted.

Environment The measurements were performed In an air- and odour-conditioned room. The rcom
temperature is maintamed between £ 3°C.

Measuring Dates The date of each measurement is specified with the results.

Instrument Precision  The precision of this inshument {(expressed as repeatability) for a sensory calibraion must be
r < 0.05 in accordance with the Australian Standard AS/NZ54323 3:2001.

AC'SCENT International Olfactometer: r = 0.0056 (February 2019) Compliance - Yes

Instrumental The accuracy of this insbrument for a sensory calibration must be A £ 0.20 in accordance with

Accuracy the Australian Standard AS/NZ54323.3:2001.

AC'SCENT International Olfactometer: A = 0.050 (February 2019) Compliance - Yes

Lower Detection The LDL for the AC'SCENT International Olfactometer has been determuned to be 12 ou

Limit (LDL}

Traceability The measurements have been performed using standards for which the traceability to the
national standard has been demonstrated. The assessors are mndividually selected to comply
with fixed criferia and are monitored every session to keep within the Iimits of the standard.
The results from the assessors are fraceable to primary standards of n-butanol in nitrogen.

12 June 2019

ODOUR RESEARCH LABOCRATORIES AUSTRAUA VERSION: 4.3 PAGE20OF 4
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Sampling
Date &
Time

Sample ID &

Location

S Odour Research Laboratories Australia
-

ORLA
Date & Time
(Completed)

Odour Olfactometry Results — 6080/ORLA /01

Odour Character

Sample Odour Concentration
& Hedonic Tone" *

Analysis 5.1 valid

Size 1] = e {ou) 2

Starch Diryer 15/05/2019
Mo.5 727523 10:50

TIr524

Cirain, septic, swamp, vamish, ash, oil,

18052013 4 8 Nil 181 180 smoke, yeast, paint, chloring, rubber
10:12 L)

Wheat, cooking chips, oil, caramel,

1&?Eﬂ1g 2 2 coffee, asgh, buming rubber, yeast,
- (W)

Biofilter A 737535 150572019

east outlet 1416 S1e4

TZT526

Winyl, solvent, wheat, hessian, grain,

16!-[#5.}2019 4 g il 854 850 zoil, decay, swamp
11:33 (41"

Musty, wheat, grease, hessian, grain,

1&1.“5_?519 2 7 mould, swamp, decay, sweet,
- -3

Biofilter B 15/05/2019
east outlet TR T aor 5186

T2r528

Compest, swamp, wood, rotten, wheat

16!-[@'2(]19 4 8 Mil 2608 2600 plastic, hessian, paint, grain, drain, dirt
12:29 -3y

Compost, rotten swamp, earth, paint,
hessian, wheat, grain, musty, sweet
-3

16/52019
1258

T27529 15/05/2015 3168

Fermenter 16 17:46

TZr530

Cooked apple, plastic, caramel liquewur,
alcohol, varnish, {:c_:wnut, vinegar,

(-1)

Apple yoghurt, caramel liqueur, wine,
alcohol, vinegar, iilc, carbon paper

16/052019

1335 4 i Mil 3656 5700

16/52019
14:03

COz scrubber
outlet

150572019

12:46 5170

72753

Biofilter inlet

T2ra32

Apple yoghurt, caramel liqueur,
alcohol, coconut, ;u'inegar, swest
(-2)

Wheat, cereal, grain, hessian, alcohol,
yeast, swamp, dust, plastic, paint
-2)

16/052019

14-31 4 i Mil 6800 6800

16/052019
15:00

ODOUR RESEARCH LABORATORIES ALSTRALLA

VERSION: 4.3 PAGEIOF 4
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Odour Research Laboratories Australia

=

Odour Panel Calibration Results - 6080/0ORLA,/01

Reference Odorant ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
Mo, Reference Gas Concentration Concentration measurement comply with
m au by ? AS/NZS4323.3:P2001
(ppm) (ou) (ppb) (YesiNa) *
n-butanol 51614 62 1679 a7 Yes

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Fesearch Laboratories Australia at their Sydney
Laboratory.

IMotes from Odour Olfactometry Fesults:

! Sample Odour Concentration: as received in the bag

2 Sample Odour Concentration: allowing for pre-dilntion and rounding

* Panel Average Measured Concentration: indicates the sensitivity of the panel for the session complated

+ Target Range for reference gas n-butanol is 20 < ¥ < 50 ppb and compliance with AS/INZ4323.3:22001 iz based on the individuals rolling average and not on the panel
average measured concentration. Panellist Folling Average: SE = 60.4, FE. =510, TL = 33.6, FEA =350

* denotes the Average Hedonic Tone: describes the pleasantness of the odour being presented where (+3) represents Very Pleaszant, (0) represents MNeutral and (-3)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4325.3

EMND OF TEST FEPORT:

ODOUS RESEARCH LABORATORIES AUSTRALLA WVERSION: 4.3 PAGE4 OF 4
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SHOALHAVEN STARCHES PTY LTD
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Q1 - EPL ODOUR EMISSION SURVEY
MAY 2019

A Divison of Peter W. Stephenzon & Associates Piy Lid

& Odour Research Laboratories Australia
._f

ACH 002 800 524 (Incompombed in NSW|
ABN 75 002 600 526

52A Hampsleod Rood
Avbun NSW 2144 Austroic
Tel: [02) 9737 9991

EMai: prlephensonfiodo.com.ou

Olfactometry Test Report
The measurement was commissioned by SEMA on behalf of:
Address: Bolong Road, Bomaderry NSW 2541
Contact John Studdert
g Starch 1 & 4. Gluten 123&4and
Sampling Sites: Boil d;z;:s Deyms
Telephone: 024423 8254
Email John studdert@manildra.com an
Project ORLA Report Number: 6080/ORLA /02
Project Manager: Peter Stephenson
Testing operator: Peter Stephenson
ORLA Sample number(s): 5172 -5180
SEMA Sample number(s). 727535 - 727542
Order Analysis Requested: Odour Analysis
Order requested by: SEMA on behalf of Shoalhaven Starches
Date of order: 20 May 2019
Crder number: 5013
Telephone: 02 9737 9991
Order accepted by: Peter Stephenson
Report Date of issue: 12 June 2019

This report cannot be reproduced except in full.

Accredited for Compliance with ISO/IEC 17025 - Testing

NATA accredited laboratory number 15045.

ODOUR RESEARCH LABORATORIES AUSTRALIA

VERSION: 4.3 PAGET1OF 4
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BOMADERRY, NSW

Q1 - EPL ODOUR EMISSION SURVEY
MAY 2019

CoOUR CONCENTRATION MEASUREMENTS RESULTS

S080/CRLAO2

Investigated Item

Analysis Method

Instrument Used

Measuring Range

Environment

Measuring Dates

Instrument Precision

Peter Stephenson
Managing Director

Odour concenfration m odour units ‘ou’ determined by Semsory odour concentration
measurements, of an odeur sample supplied in a sampling bag. All samples were received in
good condition

The samples were analysed mn accordance with AS/NZ54323.3:2001.

The odour sample bags were labelled individually. Each label recorded the laboratory,
sample number, sampling location (or Identification) sampling date and ttme, dilution ratio (if
dilution was used) and whether further chemical analysis was required.

The odour concenfration measurements were performed using dynamic olfactometry
mmmhmmwmmaommmmwmm
QﬁactometryAS/NZS‘l&BBQﬂ)L The odour characteristics of the panel within
series for the samples were analogous to that for n-butanol calibration. Any
demhmh‘anﬂ\emxstmhmsfardmdlsmdedm&\e ‘Comments’ section of this report.

The Olfactometer used during this testing session was:
ACSCENT Infernational Olfactometer

The measunng range of the AC'SCENT International olfactometer is 12 < y < 76,895 ou. If the
measuring range was insufficient the odour samples will have been pre-diluted.

The measurements were performed m an air- and odouwr-conditioned room.  The room
temperature is maintamed between £ 3°C.

The date of each measurement is specified with the results.

The precision of this instrument (expressed as repeatability) for a sensory calibration must be
7 = 0.05 in accordance with the Australian Standard AS/INZ54323.3:2001.
AC'SCENT International Olfactometer: + = 0.0056 (February 2019) Compliance - Yes

The accuracy of this instrument for a sensory calibration must be A < 020 in accordance with
the Australian Standard AS/NZ54323.3:2001

AC'SCENT International Olfactometer: A =0.050 (February 2019) Compliance - Yes
The LDL for the AC'SCENT International Olfactometer has been determined to be 12ou

The measurements have been performed using standards for which the traceability to the
national standard has been demonsirated  The assessors are individually selected to comply
with fived criteria and are monitored every session to keep within the hmits of the standard
The results from the assessors are traceable to primary standards of n-butanol in nitrogen.

CDOUR RESEARCH LABORATORIES AUSTRALIA
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& Odour Research Laboratories Australia

—— Odour Olfactometry Results - 4080/0ORLA /0

ORLA Analysis - Sample Odowr Concentration Odour Character

- Sample Date & Time . P & Hedonic Tone" ™~
Location Mo, ctuti {ou) 2

Sample 1D &

Sample ID: (-2)
EPA 35 727535 2“’?3_‘;‘”9 si7a 2 ’fg’fg‘ 9 4 8 il 2181 2200
Bailer 5 & 6 : :

727536

200052019
1555

2110572019

121537 11:13

2173 4 8 il 305 300

Sample IC: -3
EPA 8 20/05/2019 21/052019 .
No.1Giten /2% " 4gs5p 77 1201 4 8 il 396 400

Sample I -3)"
EPA 11 200052019 210052019 )
No. 4 Gluten 727541 1807 5179 13:00 4 8 il 470 470
Dryer
ODOUR RESEARCH LABORATORIES AUSTRALLL WERSIOM: 4.3 PaGE 30F 4
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Odour Research Laboratories Australia

_Z

Odour Panel Cdlibration Results - §080/0RLA /02

Reference Odorant | ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
M. Reference Gas Concentration Concentration measurement comply with
m o 2 ASINZS4323.3:P2001
(ppm) {ou) {pphb) (Yeso) *
n-butanol 5172 62 1195 52 es

Comments: All samiples were collected by Stephencon Environmental Management Australia and analyzed by Odour Fesearch Laboratories Auvstralia at their Sydney
Laboratory.
IMotes from Cdour Olfactometry Fesults:

! Sample Odour Concentration: as received in the bag

2 Sample Odour Concentration: allowing for pre-dilution and rounding

* Pamel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

* Target Fange for reference gas n-butanol i= 20 < 3 < 30 ppb and compliance with AS/TZ43723.3:2001 is based on the individuals rolling average and not on the panel
average measured concenfration. Pansllist Eolling Average: SR =604 FE =309 TL =356, FEA =359

* denotes the Average Hedomic Tone: describes the pleasantness of the odour being presented where (+3) represents Very Fleasant, () represents MNeutral and (-3)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4323.3

EMNDOF TEST FEPORT
ODOUR RESEARCH LABCSATORIES AUSTRALLA VERSICH: 4.3 PaGE 4.0F 4
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APPENDIX C — DETAILS OF INSTRUMENT CALIBRATION
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TABLE C-1 INSTRUMENT CALIBRATION DETAILS DAY 1

SEMA . . . . .
Asset No. Equipment Description Date Last Calibrated | Calibration Due Date
769 Thermocouple 15-Jan-19 15-Jul-19
920 Thermocouple 15-Jan-19 15-Jul-19
858 Digital Temperature Reader 15-Jan-19 15-Jul-19
885 Digital Manometer 21-Jan-19 21-Jan-20
720 Thermocouple 15-Jan-19 15-Jul-19
768 Thermocouple 15-Jan-19 15-Jul-19
857 Digital Temperature Reader 15-Jan-19 15-Jul-19
815 Digital Manometer 21-Jan-19 21-Jan-20
613 Barometer 21-Jan-19 21-Jan-20
17-Apr-2020
725 Pitot 17-Apr-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
947 VANE Anomometer 23-Oct-17 23-Oct-19
946 Combustion analyzer 22-Jan-19 22-Jul-19
753 Personal Sampler 09-Apr-19 09-Apr-20
678 Personal Sampler 09-Apr-19 09-Apr-20
832 Personal Sampler 14-Mar-19 14-Mar-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-HIl 6080/S25115B/19
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TABLE C-2 INSTRUMENT CALIBRATION DETAILS DAY 2

SEMA . e . . .
Asset No. Equipment Description Date Last Calibrated | Calibration Due Date
769 Thermocouple 15-Jan-19 15-Jul-19
920 Thermocouple 15-Jan-19 15-Jul-19
857 Digital Temperature Reader 15-Jan-19 15-Jul-19
815 Digital Manometer 21-Jan-19 21-Jan-20
947 VANE Anomometer 23-Oct-17 23-Oct-19
613 Barometer 21-Jan-19 21-Jan-20
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
753 Personal Sampler 09-Apr-19 09-Apr-20
946 Combustion analyzer 22-Jan-19 22-Jul-19
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
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APPENDIX D — SAMPLE LOCATIONS
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FIGURE D-1 GLUTEN DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Disturbance is a
Junction/Bend

Sample Plane Upstream of
Disturbance is 0.4m which is

Duct Diameter < 2 Duct Diameters

1.35m

Total Number of Sampling
Sampling Points is Plane
20

Disturbance is 0.22m which is

T I Sample Plane Downstream of
< 6 Duct Diameters

Flow

Disturbance is a Bend
(Junction at the Roof)

In the absence of cyclonic flow activity ideal sampling plane positions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-2 GLUTEN DRYER NO. 1 — SAMPLE LOCATION
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FIGURE D-3 GLUTEN DRYER NO. 2 — SAMPLE LOCATION SCHEMATIC

Total Number of
Sampling Points is
16

1 port available/
accessible,
therefore 10 points
were used along 1
traverse

Duct Diameter
1.18m

Flow

Disturbance is a
Bend

Sample Plane Upstream of
Disturbance is 2.2m which is
< 2 Duct Diameters

Sampling

Plane

Sample Plane Downstream of
Disturbance is 0.64m which is
< 6 Duct Diameters

Disturbance is a Bend

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS54323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-4 GLUTEN DRYER NO. 2 — SAMPLE LOCATION
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FIGURE D-5 GLUTEN DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the Stack
Exit/Exhaust
Duct Diameter
2Im*2.1m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 2.1m
Total Number of Sampling
Sampling Points is Plane
24
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of minimum velocity profile not
meeting the minimum 3 metres per second (m/s) at every sampling point. Previous
Minimum (0.8 m/s), Current Minimum (0 m/s).
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FIGURE D-6 GLUTEN DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D-7 GLUTEN DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is a
Bend/Exit
?i((:)fiiné;? Sample Plane Upstream of
’ ’ Disturbance is 0.9m which is
< 2 Duct Diameters
Equivalent Diameter
is 1.51m
Total Numbgr of Sampling
Sampling Points is Plane
15
Sample Plane Downstream of
Disturbance is 8.7m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane position will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-8 GLUTEN DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-9 STARCH DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Total Number of
Sampling Points is
16

No sample points
available

Duct Diameter
1.50m * 1.50m

Equivalent
Diameter
is 1.50m

Flow

Disturbance is the Stack Exit /
Exhaust

Sample Plane Upstream of
Disturbance is Om which is
< 2 Duct Diameters

Sampling

Plane

Sample Plane Downstream of
Disturbance is 0Om which is
< 6 Duct Diameters

Disturbance is silencers

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-10 STARCH DRYER NO. 1 — SAMPLE LOCATION
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FIGURE D-11 STARCH DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Duct Diameter
1.0m * 1.0m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 1.0m
Total Number of
Sampling Points is Sampling
15 Plane
Sample Plane Downstream of
Disturbance is 0m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-12 STARCH DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D-13 STARCH DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Duct Diameter
1.0m *1.0m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 1.0m
Total Number of
Sampling Points is Sampling
15 Plane
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-14 STARCH DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-15 STARCH DRYER NO. 5 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is end of stack
Duct Diameter
2.40m
Sample Plane Upstream of
Disturbance is >6m end of
stack which is
22 Duct Diameters
Total Number of
Sampling Points is Sampling
16 Plane

Sample Plane Downstream of
Disturbance is >14m which is
2> 6 Duct Diameters

Flow

Disturbance is a Bend /Junction

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion. .

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-16 STARCH DRYER NO. 5 — SAMPLE LOCATION
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FIGURE D-17 FERMENTERS — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Sample Plane Upstream of
Disturbance is Om which is
Duct Diameter < 2 Duct Diameters
0.3m
Total Number of
Sampling Points is
8
Sampling
1 port available/ Plane
accessible
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Transition
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The sample location also does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of the velocity profile not meeting
the minimum 3 metres per second (m/s) at any sampling point. Previous measurements
were Average (0.9 m/s), maximum (1.1 m/s) and minimum (0.8 m/s) velocity profile.
Current measurements are Average (1.7 m/s), maximum (3.5 m/s) and minimum (0
m/s) velocity profile.
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FIGURE D-18 FERMENTERS — SAMPLE LOCATION
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FIGURE D-19 CO2 SCRUBBER OUTLET — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Sample Plane Upstream of
Disturbance is 2m which is
Duct Diameter > 2 Duct Diameters
0.5m
Total Number of
Sampling Points is
8
Sampling
1 port available/ Plane
accessible
Sample Plane Downstream of
Disturbance is >4m which is
> 6 Duct Diameters
Flow
Disturbance is a bend
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion.

The sample location does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-20 BOILER NOS. 5 & 6 — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Duct Diameter Sample Plar.le Upstrear.n of
2 0m Disturbance is = 4m which is
> 2 Duct Diameters

Total Number of Samplin
Sampling Points is Png
20 Plane

Sample Plane Downstream of
Disturbance is 10m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct from
each Boiler

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-21 BOILER NOS. 5 & 6 — SAMPLE LOCATION
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FIGURE D-22 BOILER NO. 4— SAMPLE LOCATION SCHEMATIC

Disturbance is the
Stack Exit/Exhaust

Sample Plane Upstream of
Disturbance is 2.5m which is

Duct Diameter > 2 Duct Diameters
1.16m
Total Number of
Sampling Points is Sampling
16 Plane

Sample Plane Downstream of
Disturbance is 5.0m which is
< 6 Duct Diameters

Flow

Disturbance Downstream
is a Bend

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-23 BOILER NO 4 — SAMPLE LOCATION
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FIGURE D-24 BIOFILTER INLET — SAMPLE LOCATION SCHEMATIC

A
Disturbance is a bend
Sample Plane Upstream of
Disturbance is 0.7m which is
Duct Diameter < 2 Duct Diameters
0.60m
Total Number of
Sampling Points is Sampling
12 Plane
Only 1 port
available
Sample Plane Downstream of
Disturbance is 6.5m which is
2> 6 Duct Diameters
Flow
Disturbance is a Bend
\ 4

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The sample plane also does not meet the minimum number of access points required.
Additional sample points were used in compliance with AS4323.1.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of velocity meeting the minimum
velocity of 3m/s at every sampling point. Maximum = 5.2 m/s, Average = 2.4 m/s,
Minimum = 1.0 m/s.
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FIGURE D-25 BIOFILTER OUTLET EAST EPL ID 40 & 41 — SAMPLE LOCATION

FIGURE D-26 BIOFILTER OUTLET WEST EPL ID 41 — SAMPLE LOCATION
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FIGURE D- 27 DDG PELLET PLANT STACK — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is = 3m which is
> 2 Duct Diameters

Duct Diameter
1.46m

Total Number of
Sampling Points is
16

Sampling
Plane

Sample Plane Downstream of
Disturbance is 3 m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-28 DDG PELLET PLANT STACK — SAMPLE LOCATION PHOTOGRAPH
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1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Shoalhaven Starches Pty Limited to conduct an odour emission survey at
their manufacturing complex in Bomaderry, New South Wales (NSW).

The objective of the survey is to comply with Condition M2.1 of the
Environment Protection Licence (EPL) No. 883 issued by the Environment
Protection Authority (EPA). The EPA is now part of the Office of
Environment and Heritage (OEH).

Section 2 of this report outlines Conditions P1 and M2 which identify the
potential point and diffuse odour sources and the sampling and analysis
methods respectively required by the OEH. This survey monitored the
quarterly odour concentrations as required in section M2.2 of EPL 883.

In addition, the Carbon Dioxide (COz) Scrubber Inlet sampling point, which
currently is not listed in EPL 883 and therefore does not have EPA
Identification No., was also sampled.

The quarters are defined as below:

e Quarter 1 May to July inclusive

e Quarter 2 August to October inclusive

e  Quarter 3 November to January inclusive
e Quarter 4 February to April inclusive

The Quarter 2, 2019-2020 odour test results are presented in this report. The
tests were conducted on 7 and 19t August 2019.
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2 MONITORING REQUIREMENTS
2.1 ENVIRONMENT PROTECTION LICENCE 883 (Issuep 18 DECEMBER 2015)
2.1.1 CoNDITION PT LOCATION OF MONITORING/DISCHARGE POINTS AND AREAS
Table 2-1 identifies the point and diffuse sources as defined by the OEH that
relate to this survey as per most recent version of EPL No. 883 dated 20 June
2018.
TABLE 2-1 LOCATION OF ODOUR MONITORING/DISCHARGE POINTS AND AREAS
EPL ID. No. Location Odour Samples | Frequency as per
TM OM-7/8 M2.2 EPL 883
8 No. 1 Gluten Dryer 1 Quarterly
9 No. 2 Gluten/Starch Dryer* 1 Quarterly
10 No. 3 Gluten Dryer 1 Quarterly
11 No. 4 Gluten Dryer 1 Quarterly
12 No. 1 Starch Dryer 1 Quarterly
13 No. 3 Starch Dryer 1 Quarterly
14 No. 4 Starch Dryer 1 Quarterly
16 CO;Scrubber outlet 1 Quarterly
Not specified | CO, Scrubber inlet 1 -
19 Effluent Storage Dam 1 1 Yearly
20 Effluent Storage Dam 2 1 Yearly
21 Effluent Storage Dam 3 1 Yearly
23 Effluent Storage Dam 5 1 Yearly
24 Effluent Storage Dam 6 1 Yearly
25 Sulphur Oxidisation Pond 1 Yearly
35 Combined Stack Boilers No.5 & 6 1 Quarterly
39 Inlet Pipe to Biofilters A & B 1 Quarterly
40 Outlet of Biofilter A 2 Quarterly
41 Outlet of Biofilter B 2 Quarterly
42 Boiler No.4 1 Quarterly
44 Fermenter 1 Quarterly
45 Boiler No.2 1 Quarterly
46 DDG Pellet Plant Stack 1 Quarterly
47 No. 5 Starch Dryer 1 Quarterly
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2.1.2 CONDITION M2 — MONITORING CONCENTRATION OF DISCHARGED POLLUTANTS

Condition M2.1 states: For each monitoring/discharge point or utilisation area
specified below (by a point number), the licensee must monitor (by sampling and
obtaining results by analysis) the concentration of each pollutant specified in Column
1. The licensee must use the sampling method, units of measure, and sample at the
frequency specified in the opposite columns.

Key to Tables 2.2 to 2.5:

% = percent

oC = degrees Celsius

g/ g.mole = grams per gram mole
kg/m3 = kilograms per cubic metre
m/s = metres per second

m3/s = cubic metres per second
mg/m3 = milligrams per cubic metre
OM = Other Method

ou = odour units

™ = Test Method

TABLE 2-2 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 8, 9, 10, 11, 12, 13, 14, 16 & 47)

Pollutant Units Frequency Approved Method
Dry Gas Density kg/m3 Quarterly T™-23
Flow m3/s Quarterly T™M-2
Moisture % Quarterly TM-22
Molecular Weight of stack gases g/g-mole | Quarterly TM-23
Odour ou Quarterly OM-7
Oxygen % Quarterly TM-25
Temperature °C Quarterly T™-2
Velocity m/s Quarterly T™M-2

TABLE 2-3 SAMPLING AND ANALYSIS OF DIFFUSE SOURCES (POINTS 19, 20, 21 & 23, 24 & 25)

Pollutant Units Frequency Approved Method
Odour ou Annual OM-7
TABLE 2-4 SAMPLING AND ANALYSIS OF SOURCES (POINTS 39, 40, 41, 44 & 446)
Pollutant Units Frequency Approved Method
Odour ou Quarterly OM-7
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE &5 7006/S25115B/19
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TABLE 2-5 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 35, 42 & 45)
Pollutant Units Frequency Approved Method
Cadmium mg/m3 Quarterly | TM-12,TM-13 & TM-14
Mercury mg/m3 Quarterly | TM-12,TM-13 & TM-14
Moisture % Quarterly TM-22
Molecular weight of stack gases g/g.mole | Quarterly TM-23
Nitrogen Oxides mg/m?3 Quarterly T™M-11
Odour ou Quarterly OM-7
Opacity % Quarterly CEM-1
Oxygen % Quarterly T™M-25
Sulphur Dioxide mg/m?3 Annual T™M-4
Temperature °C Quarterly T™-2
Total Solid Particles mg/m3 Quarterly TM-15
Type 1 & Type 2 substances in aggregate mg/m3 Quarterly | TM-12,TM-13 & TM-14
Velocity m/s Quarterly T™M-2
Vol.?tile Organic Compounds as n-propane meg,/m? Quarterly TM-34
equivalent
Volumetric Flowrate m3/s Quarterly T™M-2
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE é 7006/S25115B/19
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3 PRODUCTION CONDITIONS

Shoalhaven Starches personnel considered the factory and the ethanol
distillery were operating under typical conditions on the days of testing.

Regarding Gluten Dryer No.2 (EPA ID 9), odour measurements were able to
be taken. However, due to structural issues with the roof, resulting in access
to the duct no longer being available, flow measurements were unable to be
taken. To enable calculation of the MOER, flow measurements have been
estimated, based on the Quarter 1, 2019 results. Refer to Table A1, Appendix
A for details.
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4 ODOUR EMISSION TEST RESULTS

SEMA performed the sampling and the odour analysis was performed by
Odour Research Laboratories Australia (ORLA). SEMA and ORLA are both
NATA accredited (No.15043) facilities to ISO 17025 for this.

The NATA accredited ORLA Olfactometry Test Reports 7006/ ORLA /01 and
02 are presented in Appendix B. Exhaust gas flow and emission tests results
from point sources are detailed in Tables A-1 to A-6, Appendix A. Appendix
C details calibration of instruments used to take measurements. Appendix D
shows sample locations.

Tables 4-1 and 4-2 summarise the odour emission concentrations for all point
and diffuse sources respectively.

TABLE 4-1 EMISSION CONCENTRATION TEST RESULTS POINT SOURCES, Q2, 2019-2020

EPA ID No. | Description Date Odour Concentration (ou)
8 No.1 Gluten Dryer 19/08/2019 310
9 No.2 Gluten Dryer 19/08/2019 330
10 No.3 Gluten Dryer 19/08/2019 330
11 No.4 Gluten Dryer 19/08/2019 430
12 No.1 Starch Dryer 19/08/2019 310
13 No.3 Starch Dryer 07/08/2019 860
14 No.4 Starch Dryer 19/08/2019 150
16 Carbon Dioxide Scrubber Outlet 07/08/2019 10,300
- Carbon Dioxide Scrubber Inlet 07/08/2019 12,200
35 Combined Stack No.5 & 6 07/08/2019 1,200
Boilers
42 Boiler No.4 Outlet 07/08/2019 2,600
44 Fermenter (No. 15) 07/08/2019 7,200
45 Boiler No.2 Outlet 07/08/2019 1,200
46 DDG Pellet Plant Stack 07/08/2019 1,300
47 No.5 Starch Dryer 19/08/2019 460
Key:  ou = odour units
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 8 7006/S25115B/19
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TABLE 4-2 EMISSION CONCENTRATION TEST RESULTS DIFFUSE SOURCES, Q2, 2019-2020

EPA ID No. | Description Date Odour Concentration (ou)

39 Inlet to Biofilters A & B 19/08/2019 15,500
40 Outlet of Biofilter A (east) 19/08/2019 1,400
40 Outlet of Biofilter A (west) 19/08/2019 1,200
41 Outlet of Biofilter B (east) 19/08/2019 1,500
41 Outlet of Biofilter B (west) 19/08/2019 1,500

Key: ou = odour units
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5 CONCLUSIONS

SEMA completed the odour sampling and analysis at Shoalhaven Starches
manufacturing facility at Bomaderry for Quarter 2, 2019 - 2020.

Figure 5-1 presents graphical representations of odour concentrations
recorded for Gluten Dryers No.1, 2, 3 and 4 since autumn 2005.

Figure 5-2 presents graphical representations of odour concentrations
recorded for Starch Dryers No.l, 3 and 4 since autumn 2005. Note Starch
Dryer No.3 was not available for testing.

Figure 5-3 graphically shows the Starch Dryer No. 5 emission concentrations
since spring 2017.

Figure 5-4 graphically shows the Fermenter emission concentrations since
summer 2007-2008.

Figure 5-5 illustrates odour emission concentrations from the Carbon Dioxide
Scrubber since autumn 2013.

Figures 5-6 and 5-7 graphically show the Combined Boiler 5 and 6 stack and
the Boiler No.4 stack emission concentrations since summer 2013-2014
respectively. Figure 5-8 shows the Boiler 2 stack emission concentrations
since winter 2019.

Figure 5-9 graphically shows the Bio-filter emission concentrations since
autumn 2010.

Figure 5-10 graphically shows the DDG Pellet plant Stack emission
concentrations since spring 2016.
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FIGURE 5-1 ODOUR EMISSION CONCENTRATIONS, GLUTEN DRYERS NO.1,2,3 & 4

Gluten Dryers - EPA 8, EPA 9, EPA 10 & EPA 11

Zero result represents Dryer not operating on days of testing
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FIGURE 5-2 ODOUR EMISSION CONCENTRATIONS, STARCH DRYERS NO.1, 3 & 4

Starch Dryers - EPA 12, EPA 13 & EPA 14

Zero result represents Dryer not operating on days of testing
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE 5-3 ODOUR EMISSION CONCENTRATIONS, STARCH DRYER 5

Starch Dryer -5

Zero result represents Dryer not operating on days of testing
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE 5-4 ODOUR EMISSION CONCENTRATIONS, FERMENTERS

Fermenters

Zero Result represents Fermenter not operationg or not available to be tested during
sampling
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE 5-5 ODOUR EMISSION CONCENTRATIONS, CARBON DIOXIDE SCRUBBER OUTLET

Carbon Dioxide Scrubber
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE 5-6 ODOUR EMISSION CONCENTRATIONS, COMBINED BOILER 5 AND é STACK

Combined Boiler 5 & 6 Stack
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE 5-7 ODOUR EMISSION CONCENTRATIONS, BOILER 4 STACK

Boiler 4
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BOMADERRY, NSW AUGUST 2019

FIGURE 5-8 ODOUR EMISSION CONCENTRATIONS, BOILER 2 STACK

Boiler 2
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SHOALHAVEN STARCHES PTY LTD
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Q2 - EPL ODOUR EMISSION SURVEY
AUGUST 2019

30.000

FIGURE 5-9 ODOUR EMISSION CONCENTRATIONS, BIOFILTERS

Biofilter Inlet & Biofilter Outlet

Zero Result represents Biofilter not available to be sampled by for the event
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
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FIGURE 5-10 CONCENTRATION DDG PELLET PLANT STACK

DDG Pellet Plant
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SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

[ TEST METHODS

6.1 ODOUR MEASUREMENT/DYNAMIC OLFACTOMETRY
(AS 4323.3 & AS 4323.4 and OM-7 and OM-8)

Samples were collected in 30L Nalophane sampling bags which are enclosed
in airtight plastic containers. Surface samples were collected utilising an
equilibrium flux hood or witches hat flux hood.

Odorous gas for analysis was drawn through a Teflon (PTFE) sample probe.
The gas then passes through a Teflon (PTFE) tube connected to the
Nalophane sampling bag. The sampling pump is connected to the airtight
plastic container to provide a sample gas flow-rate of approximately 0.5 - 1.5
litres per minute. After the required volume has been sampled, the pump is
stopped and the bag sealed with a stainless steel valve. Two samples were
collected from each site.

Using a triangular forced choice olfactometer, the Nalophane bag of odour
sample was dynamically diluted to various concentrations with dry odour
free air.

The diluted sample was then presented to a panel of screened panellists as
one of these airflows. The panellists then recorded if they could detect any
odour and from which flow. The other two flows were discharging odour
free air.

The odour is always presented to the panellists in ascending concentration;
that is, from lower to higher concentration. The panellists are required at
each dilution level to give a response as to what they are smelling from the
flows (forced choice methodology). The response options for the panellists

are:

‘Guess’ Unable to determine which air flow contains the diluted odours

‘Inkle’ Thinks that one of the flows could be different from the other two
flows

‘Detect’ or Is confident that one of the airflows smells different from the other

‘Certain’ two flows. Not necessarily able to say what the smell is.

‘Recognise’ Thinks that one of the flows could be different from the other two

flows and is able to:

m  Assign a ‘hedonic tone” (pleasantness scale number) to the
odour ranging from -10 to 10 and/or

= Able to assign a character to the colour, as in ‘it smells like ...’

Note: that the Recognise level concentration and Hedonic Tone and

Odour descriptors are obtained with the diluted odour, panellists are not
exposed to the full strength odour.
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The percentage panel response and dilution levels used were then entered
into a computer programme to determine the 50% panel response. This
dilution level corresponds to the odour concentration of the sample.

Sampling and dilution lines are constructed from teflon, stainless or glass to
prevent contamination of the sample.

The sampling and the dilution procedures used were in accordance with
OEH NSW Method OM-7 and OM-8, which are based on Standards
Association of Australia, AS4323.3 and AS4323.4.

6.1.1 ODOUR PANEL SELECTION

Odour panellists must meet certain criteria to qualify as and remain
panellists. Their average sensitivity to n-Butanol must be between 20 and 80
parts per billion (ppb) and their variability in response to n-Butanol must be
within a certain range.

Panellists are screened against n-Butanol before every panel session to ensure
they are in compliance.

Panellists should not suffer from respiratory complaints, nor should they eat
or smoke or drink anything but water during the half hour preceding or
during the test period and their person and clothing should be odour free and
have not been exposed to an odorous environment before testing.

6.1.2 ODOUR TERMINOLOGY

The odour level is expressed in odour units and for mixed odours is
analogous to concentration expressed in parts per billion. The odour
detection level is defined as the ratio of the volume that a sample of odorous gas
would occupy when diluted to the threshold of detection of that odour to the volume
of the sample. In simpler terms, the ratio indicated the number of dilutions
necessary to reduce the odour to its threshold of detection or odour detection
threshold. This ratio is expressed in odour units or number of dilutions to
detection threshold. For example, a value of 2,000 odour units would mean
the volume of the initial sample of odorous gas would need to be diluted
2,000 times before the odour would just be detectable to the average human
nose, that is, at the odour detection threshold.

6.2 EXHAUST GAS VELOCITY
(OEH NSW TM-2 and USEPA Method 12)

Velocity profiles were obtained across the stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer.
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6.3

6.4

6.5

6.6

EXHAUST GAS TEMPERATURE
(OEH NSW TM- 2, 3 & 4 and USEPA Methods 2, 3 & 4)

The exhaust gas temperature was measured using a Digital thermometer (0-
1200°C) connected to a chromel/alumel (K-type) thermocouple probe.

OXYGEN (O2)
(OEH NSW TM-24 and USEPA Method 3A)
Oz was analysed by a Testo 350 analyser.

MOISTURE
(OEH NSW TM-22 and USEPA Method 4)

Moisture from the stack was determined in accordance with OEH NSW TM-
22 and USEPA Method 4. In particular, M4 Section 2.2.1 which nominates a
moisture approximation method used to enable calculation of isokinetic
sampling rates and where isokinetic sampling is not required such as odour
sampling.

ACCURACY

All results are quoted on a dry basis. SEMA has adopted the following (Table
6-1) uncertainties for various stack testing methods.

TABLE 6-1 ESTIMATION OF MEASUREMENT UNCERTAINTY

Pollutant Methods Uncertainty
Moisture AS4323.2, TM-22, USEPA 4 25%
Odour AS4323.3, AS4323.4 3 times
Oxygen and Carbon Dioxide TM-24, TM-25, USEPA 3A 1% actual
Velocity AS4323.1, TM-2, USEPA 2A & 2C 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of
Confidence level (i.e. by multiplying the repeatability standard deviation by a co-efficient equal to
1.96) (Source - Measurement Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency
Version 3.1 June 2005.
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APPENDIX A — EMISSION TEST RESULTS

Glossary:

% = percent

oC = Degrees Celsius

am?®/min = cubic metre of gas at actual conditions per minute
Normal Volume (m?3) = cubic metre at 0°C and 760 mm pressure and 1 atmosphere
am?® = cubic metre of gas at actual conditions

g/ g mole = grams per gram mole

g/s = grams per second

hrs = hours

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

m? = square metre

m/s = metre per second

m?3/sec = cubic metre per second at 0°C and 1 atmosphere
mg = milligrams

mg/ m? = milligrams per cubic metre at 0°C and 1 atmosphere
O = Oxygen

Abbreviations for names of SEMA staff who completed either Sampling or Analysis or QA Checking
PWS = Peter W Stephenson
JW Jay Weber
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SHOALHAVEN STARCHES PTY LTD

Q2 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW AUGUST 2019
TABLE A-1 EMISSION TEST RESULTS — GLUTEN DRYERS NO. 1,2, 3 & 4
Emission Test Results
Project Number 7006
Project Name Shoalhaven | Shoalhaven | Shoalhaven | Shoalhaven
Starches Starches Starches Starches
Test Location EPAIDS8 EPAID9 EPAID10 | EPAID11
Gluten Gluten Gluten Gluten
Dryer No.1 | Dryer No.2 | Dryer No.3 | Dryer No.4
Date 19-August- | 19-August- | 19-August- | 19-August-
2019 2019 2019 2019
Dry Dry Dry Dry
Run 1 1 1 1
Method TM-1, TM-2 & TM-22
Sample Start Time (hrs) 12:19 12:25 11:14 11:37
Sample Stop Time (hrs) 12:29 12:45 11:34 12:02
Inlet/Exhaust Exhaust
Stack Temperature (°C) 71.1 67 62.2 71.2
Stack Cross-Sectional area (m?) 1.431 1.094 4.410 2310
Average Stack Gas Velocity (m/s) 14.3 16.9* 9.0 16.8
Actual Gas Flow Volume (am3/min) 1,227 1,108* 2,389 2,334
"(F;gjl nliﬁ;mal Gas Flow Volume 96 771% 1,866 1776
Total Normal Gas Flow Volume (m3/s) 15.4 12.8% 31.1 29.6
Total Stack Pressure (kPa) 101.5 93.1 101.9 101.6
Moisture Content (% by volume) 5.08 5.73 4.64 4.34
Molecular Weight Dry Stack Gas 28.84 08.84 08.84 08.84
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 20.9 20.90 209 209
Analysis Odour
Method AS4323.3
ORLA Number 5223 5224 5224 5226
SEMA Number 727622 727623 727624 727625
Sample Start Time (hrs) 12:19 12:35 11:24 11:52
Sample Finish Time (hrs) 12:29 12:45 11:34 12:02
Odour Concentration
(As Received) (ou) 310 330 330 430
Odour Concentration (Final) (ou) 310 330 330 430
1(\(1)?23"‘/1 S/IOER (As Received) 4,700 4,300 10,400 12,800
Normal MOER (Final) (ou m3/s) 4,700 4,300 10,400 12,800
?gfls;gi;’“r Emission Rate Limit NoLimit | NoLimit | NoLimit | No Limit
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS

Note: * flow was unable to be taken due to access to the duct no longer available for
flow measurements on EPA ID 9. Thus these measurements are estimated, based on

Quarter 1, 2019 results.
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SHOALHAVEN STARCHES PTY LTD

Q2 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW AUGUST 2019
TABLE A-2 EMISSION TEST RESULTS — STARCH DRYERS NO.1,4& 5
Emission Test Results
Project Number 7006
Proiect Name Shoalhaven | Shoalhaven | Shoalhaven | Shoalhaven
) Starches Starches Starches Starches
Test Location EPAID12 | EPAID13 | EPAID 14 | EPAID 47
est Locatio Starch Starch Starch Starch
Dryer No.1 | Dryer No.3 | Dryer No.4 | Dryer No.5
Date 19-August- | 07-August- | 19-August- | 19-August-
2019 2019 2019 2019
Dry Dry Dry Dry
Run 1 1 1 1
Method TM-1,TM-2 & TM-22
Sample Start Time (hrs) 12:57 16:07 10:44 14:25
Sample Stop Time (hrs) 13:20 16:27 11:03 15:14
Inlet/Exhaust Exhaust
Stack Temperature (°C) 36.5 34.0 34.7 58.6
Stack Cross-Sectional area (m?2) 2.250 1.000 1.000 4524
Average Stack Gas Velocity (m/s) 7.2 21.8 21.8 15.4
Actual Gas Flow Volume (am3/min) 966 1,307 1,310 4,194
Total Normal Gas Flow Volume 317 1110 1,093 3,333
(m3/min)
Total Normal Gas Flow Volume (m?3/s) 13.6 18.5 18.2 55.5
Total Stack Pressure (kPa) 101.60 101.04 101.70 101.62
Moisture Content (% by volume) 4.37 4.23 6.38 3.77
Molecular Weight Dry Stack Gas 28.836 28.836 28.836 28.836
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 20.9 209 20.9 20.9
Analysis Odour
Method AS4323.3
ORLA Number 5228 5218 5227 5230
SEMA Number 727627 727598 727626 727629
Sample Start Time (hrs) 13:10 16:17 10:53 15:04
Sample Finish Time (hrs) 13:20 16:27 11:03 15:14
Odour Concentration
(As Received) (ou) 310 860 150 460
Odour Concentration (Final) (ou) 310 860 150 460
Normal MOER (As Received) 4,200 15,800 2,800 25,700
(oum3/s)
Normal MOER (Final) (ou m3/s) 4,200 15,800 2,800 25,700
Mass Odour Emission Rate Limit NoLimit | NoLimit | NoLimit | No Limit
(oum?/s)
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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Q2 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW AUGUST 2019
TABLE A- 3 EMISSION TEST RESULTS — BOILER STACKS
Emission Test Results
Project Number 7006 7006 7006
Project Name Shoalhaven Shoalhaven Shoalhaven
Starches Starches Starches
EPA ID 35 EPA ID 42 EPAID 45
Test Location Boilers No.5 & Boilers No.4 Boilers No.2
6 Combined Stack Stack
Stack
Date 07-August-2019 | 07-August-2019 | 07-August-2019
Dry Dry Dry
Run 1 1 1
Method TM-1 & TM-2 & TM-22
Sample Start Time (hrs) 16:49 17:38 18:27
Sample Stop Time (hrs) 17:20 18:01 18:37
Inlet/Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 131.8 155.0 203.0
Stack Cross-Sectional area (m?2) 3.142 1.057 0.950
Average Stack Gas Velocity (m/s) 13.6 17.9 10.8
Actual Gas Flow Volume (am3/min) 2,564.1 1,133.3 617.3
Total Normal Gas Flow Volume (m3/min) 1,636.5 691.6 336.0
Total Normal Gas Flow Volume (m3/s) 27.276 11.526 5.599
Total Stack Pressure (kPa) 100.87 101.13 101.10
Moisture Content (% by volume) 4.96 417 492
Molecular Weight Dry Stack Gas (g/gmole) 30.080 29.776 30.080
Dry Gas Density (kg/m?3) 1.34 1.33 1.34
Oxygen (%) 8.4 11.2 8.4
Analysis Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3
ORLA Number 5219 5220 5221
SEMA Number 727599 727600 727601
Sample Start Time (hrs) 17:10 17:51 18:27
Sample Finish Time (hrs) 17:20 18:01 18:37
Odour Concentration (As Received) (ou) 1,200 2,600 1,200
Odour Concentration (Final) (ou) 1,200 2,600 1,200
Normal MOER (As Received) (ou m3/s) 32,700 29,900 6,700
Normal MOER (Final) (ou m3/s) 32,700 29,900 6,700
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit No Limit
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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Q2 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW AUGUST 2019
TABLE A-4 EMISSION TEST RESULTS — CO2 SCRUBBER OUTLET & FERMENTER 16
Emission Test Results

Project Number 7006 7006 7006
Project Name Shoalhaven Shoalhaven Shoalhaven

Starches Starches Starches

EPAID 16 EPAID 16 EPAID 44
Test Location CO; Scrubber CO; Scrubber Fermenter 15
Outlet Inlet
Date 07-August-2019 | 07-August-2019 | 07-August-2019
Dry Dry Dry
Run 1 1 1
Method TM-1,TM-2 & TM-22
Sample Start Time (hrs) 15:00 15:14 14:20
Sample Stop Time (hrs) 15:22 15:19 14:28
Inlet/Exhaust Exhaust Inlet Exhaust
Stack Temperature (°C) 19.8 19.8 30.8
Stack Cross-Sectional area (m?) 0.196 0.071
Average Stack Gas Velocity (m/s) 15.4 11.0
Actual Gas Flow Volume (am3/min) 181 46.8
Exhaust gas
Total Normal Gas Flow Volume (m3/min) 165 flow details as 40.3
Total Normal Gas Flow Volume (m3/s) 27 for outlet. 0.672
Total Stack Pressure (kPa) 100.94 Inlet sample 101.03
Moisture Content (% by volume) 1.95 port is not 3.83
Molecular Weight Dry Stack Gas (g/gmole) 31.204 Coml,)rlll\i{llt with 30.008
Dry Gas Density (kg/m?) 1.39 ' 1.34
Oxygen (%) 0.1 0.5
Analysis Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3
ORLA Number 5216 5217 5215
SEMA Number 727596 727597 727595
Sample Start Time (hrs) 15:12 15:17 14:30
Sample Finish Time (hrs) 15:22 15:19 14:40
Odour Concentration (As Received) (ou) 10,300 12,200 7,200
Odour Concentration (Final) (ou) 10,300 12,200 7,200
Normal MOER (As Received) (ou m3/s) 28,400 - 4,900
Normal MOER (Final) (ou m3/s) 28,400 - 4,900
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit No Limit
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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Q2 - EPL ODOUR EMISSION SURVEY

AUGUST 2019

TABLE A-5 EMISSION TEST RESULTS — DDG PELLET PLANT STACK & COMBINED INLET TO BIOFILTERS A & B

Emission Test Results

Project Number 7006 7006
Project Name Shoalhaven Starches Shoalhaven Starches
Test Location EPA ID 46 EPA ID 39
DDG Pellet Plant Inlet to Biofilters
Stack A&B
Date 07-August-2019 07-August-2019
Dry Dry
Run 1 1
Method TM-1 & TM-2 & TM-22
Sample Start Time (hrs) 13:58 14:42
Sample Stop Time (hrs) 14:25 15:05
Inlet/Exhaust Exhaust
Stack Temperature (°C) 39.8 39.6
Stack Cross-Sectional area (m?) 1.674 0.283
Average Stack Gas Velocity (m/s) 15.0 14.4
Actual Gas Flow Volume (am?/min) 1,501.9 245
Total Normal Gas Flow Volume (m3/min) 1,284.1 194
Total Normal Gas Flow Volume (m3/s) 21.402 3.2
Total Stack Pressure (kPa) 100.98 97.09
Moisture Content (% by volume) 1.73 5.13
Molecular Weight Dry Stack Gas (g/gmole) 28.836 28.836
Dry Gas Density (kg/m?3) 1.29 1.287
Oxygen (%) 20.9 209
Analysis Odour
Method AS4323.3
ORLA Number 5214 5229
SEMA Number 727588 727628
Sample Start Time (hrs) 14:15 14:55
Sample Finish Time (hrs) 14:25 15:05
Odour Concentration (As Received) (ou) 1,300 15,500
Odour Concentration (Final) (ou) 1,300 15,500
Normal MOER (As Received) (ou m3/s) 27,900 50,200
Normal MOER (Final) (ou m3/s) 27,900 50,200
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-6 EMISSION TEST RESULTS — BIOFILTER OUTLETS (EPL IDs 40 & 41)
Emission Test Results
Project Number 7006 7006 7006 7006
Project Name Shoalhaven | Shoalhaven | Shoalhaven | Shoalhaven
Starches Starches Starches Starches
Test Location EPL ID 40 EPL ID 40 EPLID 41 EPL ID 41
Biofilter A | Biofilter A | Biofilter B | Biofilter B
East West East West
Date 19-August- | 19-August- | 19-August- | 19-August-
2019 2019 2019 2019
Dry Dry Dry Dry
Run 1 1 1 1
Method TM-2 & TM-22
Sample Start Time (hrs) 15:18 16:24 15:00 16:20
Sample Stop Time (hrs) 15:40 16:48 15:21 16:42
Inlet/Exhaust Exhaust
Stack Temperature (°C) 31.2 28.1 34.2 30.8
Proportion of Inlet air flow 0.28 0.24 0.24 0.24
Calculated from inlet flow
Actual Gas Flow Volume (am3/min) 68.4 576 594 294
Calculated from inlet flow
Total Normal Gas Flow Volume 54.3 458 47.2 47.2
(m3/min)
Analysis Odour
Method AS4323.3
ORLA Number 5231 5233 5232 5234
SEMA Number 727630 727632 727631 727633
Sample Start Time (hrs) 15:30 16:38 15:11 16:32
Sample Finish Time (hrs) 15:40 16:48 15:21 16:42
Odour Concentration
(As Received) (ou) 1,400 1,200 1,500 1,500
Odour Concentration (Final) (ou) 1,400 1,200 1,500 1,500
Normal MOER
(As Received) (oum3/s) 1,300 900 1,200 1,200
Normal MOER (Final) (ou m3/s) 1,300 900 1,200 1,200
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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APPENDIX B — CERTIFICATES OF ANALYSIS
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v~ Odour Research Laboratories Australia
-~

A Division of Peter W. Stephenson & Associates Pty Ltd
ACN 002 600 526 (Incorporated in NSW)

ABN 75002 600 526

52A Hompstead Road

Auburn NSW 2144  Australia

Tel: (02) 9737 9991

E-Mail: pstephenson@orla.com.au

Olfactometry Test Report

Client

Project

Order

Report

The measurement was commissioned by SEMA on behalf of:

Organisation:
Address:
Contact:
Sampling Site:
Telephone:

Email:

ORLA Report Number:
Project Manager:

Testing operator:

ORLA Sample number(s):
SEMA Sample number(s):

Analysis Requested:
Order requested by:
Date of order:
Order number:
Telephone:

Signed by:

Order accepted by:

Date of issue:

Shoalhaven Starches
Bolong Road, Bomaderry NSW 2541
John Studdert

DDG stack, Starch Dryer 3, Fermenter 15, CO2 Scrubber
outlet, COs Scrubber inlet, Boiler 2, Boiler 4 &Boiler 5&6

02 4423 8254

John.studdert@manildra.com.au

7006/ ORLA/01
Peter Stephenson
Peter Stephenson
5213 to 5221
727594 to 727601

Odour Analysis

SEMA on behalf of Shoalhaven Starches

7 August 2019
5038

029737 9991
Margot Kimber

Peter Stephenson

21 August 2019

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043.

/\

Accredited for Compliance with ISO/IEC 17025 - Testing v

(=}

WORLD RECOGNISED
ACCREDITATION

ODOUR RESEARCH LABORATORIES AUSTRALIA

VERSION: 4.3
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BOMADERRY, NSW AUGUST 2019
CDOUR CONCENTRATION MEASUREMENTS RESULTS FOOE/CRLAT
Inwestigated Item Odour comeenfration in odouwr units ‘ou’ determined by Semsory odour concentration
measurements, of an odour sample supplied in a sampling bag. Al samples were received in
good condition.
Amnalysis Method The samples were analysad in accordance wifh AS/TNZS373 33000,
Idenfification The cdour sample bags were labelled ndividually. Each label recorded the testing laboratory,

samiple number, sampling location (or Identification) sampling date and time, dilufion ratio (if

Methiod The odour concemfration measurements were performed using dynamic olfactometry
according o the Aunstralian Standard ‘Determination of Odour Concentration by Dhynamic
Clfactometry AS/MZ5432332001. The odour percepton characteristics of the pansl within
the presentation series for the samples were analogous to that for n-butancl calibration. Any
deviation from the Anstralian standard is recorded m the “Conmments’ section of this report

Instrument Used The Olfactometer used during this testing session was:
ACSCENT Infernational Clfactometer

Measuring Fange The measuring range of the ACSCENT Intemnational clfactometer is 12 <y <7885 on. If the
measuring range was insufficient the odour samples will have been pre-dilated.

Envircnment The measurements were performed m an air- and odour-conditioned room  The room
temperature is maintamed between £ 3°C.

Measuring Dates The dafe of each messurement is specified with the results.

Instrurnent Precision  The precision of this instrument (expressed as repeatability) for a sensory calibration most be
= 0.05 in accordance with the Australian Standard AS/TES4325 32001,
ACSCENT Infernational Olfactometer: r = 00056 (February 2019  Compliance - Yes

Instrumental The accoracy of this instrument for a sensory calibration moust be A £ 020 in accordanice with
Accuracy the Anstralian Standard AS) INZS4323 32001
ACSCENT Infernational Olfactometer: A =0.030 (February 20019  Compliance - Yes

Lower Detection The LDL for the ACSCENT Infemational Olfactometer has been determined tobe 12 ou
Limnit (LT}
Traceakility The measurements have been performed using standards for which the traceabilify to the

national standard has been demonsirated The assessors are individually selected to comply
with fixed criteria and are monitored every session to keep wifhin the limits of the standard
The results from the assessors are traceable to primary standards of n-butancl in nitrogen.

71 August 2019

1
i

W ern ]
T

Peter Stephenson

OIDOUR RESEARCH LABOSATORIES ALSTRALLA WERSIOM: 4.3 Pace2or 4
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S Odour Research Laboratories Australia
-~

Sampling
Date &
Time No.

Sample

Location

ORLA Analysis Date
Sample
(Completed)

Odour Olfactometry Results - 7006/ORLA/01

Odour Character &

Sample Sample Odour Sample Odour 1
Hedonic Tone” *

el mle Pre- Concentration Concentrgtion

e Size ITEs

EPA 46 7/08/2019

DDG Stack ~ 27°%% 4415 5214
EPA 44
No. 15 Tapses  LEEUR
14:30
Fermenter
EPA 16
CO, Scrubber 727596  1108/2019 5546
15:12
Outlet

EPA 16
CO; Scrubber 727597
Inlet

7/08/2019
15:19

EPA 13 797598 7/08/2019

Starch Dryer 3 16:17 5218

EPA 35 7/08/2019
Boller586 20299 oo

Dilution (ou)'” (ou) 2

Caramel liqueur, sweet vinegar,
mould, cooking oil, coffee, burnt
rubber

1)

Vanilla, coconut alcohol, sweet ail,
8/08/2019 . vinegar, sweet swampy, yoplait
11:47 fermentation

1

Banana and vanilla essence,
vinegar, alcohol, sickly sweet
A

8/08/2019

1118 4 8 Nil 1303 1300

8/08/2019

12:15 4 8 Nil 10322 10300

Banana and vanilla essence,

8/08/2019 vinegar, coconut alcohol, sickly
12:43 sweet , sweet plastic

1

Banana essence, caramel, sharp
sweet oil, vinegar,Acoconut water

(-1)

Hot iron, linen, car exhaust fumes,
vinegar, chaIAky smoke

8/08/2019

13:50 4 8 Nil 856 860

8/08/2019
14:19

EPA 42 797600 7/08/2019

Boiler 4 1751 5220

Vinegar, smoke machine, sharp,
smoke, dry cleaners, car exhaust,
hot iron

(1)

8/08/2019

14-48 4 8 Nil 2593 2600

Vinegar, smoke machine, dry

727601 7/c1%’:22319 8/(185_)/:21%19 cleaners, car exhaﬂust, acid, sharp
-1
ODOUR RESEARCH LABORATORIES AUSTRALIA VERSION: 4.3 Pace30r4
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& Odour Research Laboratories Australia
-

Odour Panel Calibration Results - 7006/ORLA/01

Reference Odorant ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
No. Reference Gas: Concentration Concentration measurement comply with
m o 2 ASINZS4323.3:P2001
(ppm) (ou) (ppl) (YesMo) ®
n-butanol 3213 B2 1413 438 Yes

Comnments: All samiples were collected by Stephenson Environmental Management Anstralia and analyzed by Odour Fesearch Laboratories Anstralia at their Sydney
Laboratory.
Motes from Odour Clfactometry Fesults:

1 Sample Odour Concentration: as received in the bag

* Sample Odour Concentration: allowing for pre-dilution

* Pamel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

* Target Fange for reference gas n-butanol is 20 < 3 < 80 ppb and compliance with AS /74373 32001 i= based on the individuals rolling average and not on the panel
average measured concenfration. Panellist Folling Average: SE.=339 FR =472 TL=393 FRA =393

" denotes the Averazge Hedoric Tome: describes the pleasanmess of the odour being presented where (+3) represents Very Fleasant, () represents MNeutral and (-3)
represents Very Unpleasant and hac been derived from the panellist respanses at the recognition thresheld.

+ This value is not part of our NMATA Scope of Accreditation and AS43233

EMND OF TEST FEPORT

OIDOUR BESEARCH LABORATORIES AUSTRALLL WVEREION: 4.3 PaGE 4 oF 4
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

_/ Odour Research Laboratories Australia
-

A Division of Peter W. Stephenson & Associates Pty Lid

ACH 002 400 526 (Incorporated in NSW)
ABN 75002 600 524

52A Hompstead Road

Aubum NSW 2144 Australic
Tel: [02) 9737 5991

Ehail: pstephenson@cda.com.au

Olfactometry Test Report

The measurement was commissioned by SEMA on behalf of:

Client Organisation: Shoalhaven Starches
Address: Bolong Road, Bomaderry NSW 2541
Contact: John Studdert
ool ing Sites Bio inlet, Bio A outlet east & west, Bio B outlet east &
SAmpUng Sites: west, Starch Dryers 1,4 & 5 and Gluten Dyers 1, 2,3 & 4
Telephone: 02 4423 8254
Email: John.studdert@manildra.com.au
Project ORLA Report Number: 7006/ ORLA /02
Project Manager: Peter Stephenson
Testing operator: Peter Stephenson
ORLA Sample number(s): 5223 to 5234
SEMA Sample number(s): 727622 to 727633
Oxder Analysis Requested: Odour Analysis
Order requested by: SEMA on behalf of Shoalhaven Starches
Date of order: 7 August 2019
Order number: 5038
Telephone: 02 9737 9991
Signed by: Margot Kimber
Order accepted by: Peter Stephenson
Report Date of issue: 21 August 2019

This report cannot be reproduced except in full

NATA accredited laboratory number 15043 A

NATA

Accredited for Compliance with ISO/IEC 17025 - Testing v.

WL P COOMEE
ACCREDTATION

ODoUR RESEARCH LABORATORIES AUSTRALIA

VERSIOMN: 4.3 Pazsel oF 5
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BOMADERRY, NSW AUGUST 2019
ODour CONCENTRATION MEASUREMENTS RESULTS 7006/ORLASO2
Investigated Item Odour concentration in odour wunits ‘ou’ determined by Semsory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received in
good condition.

Analysis Method The samples were analysed in accordance with AS/NZ54323 3:2001.

Identification The odour sample bags were labelled individually. Each label recorded the testing laboratory,

sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chemical analysis was required.

Method The odour concentration measurements were performed using dynamic olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamic
Olfactometry AS/NZ54323 3:2001. The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration. Any
deviation from the Australian standard is recorded in the "Comments’ section of this report.

Instrument Used The Olfactometer used during this testing session was:
AC'SCENT International Olfactometer

Measuring Range The measuring range of the AC'SCENT International olfactometer is 12 < y < 76,895 ou. If the
measuring range was insufficient the odour samples will have been pre-diluted.

Environment The measurements were performed in an air- and odour-conditioned room. The room
temperature is maintained between t 3°C.

Measuring Dates The date of each measurement is specified with the results.

Instrument Precision The precision of this instrument (expressed as repeatability) for a sensory calibration must be
r £ 0.03 in accordance with the Australian Standard AS/NZ54323.3:2001.

AC'SCENT International Olfactometer: r = 0.0056 (February 2019) Compliance - Yes

Instrumental The accuracy of this instrument for a sensory calibration must be A £ 0.20 in accordance with
Accuracy the Australian Standard AS/NZ54323.3:2001.

AC'SCENT International Olfactometer: A = 0.050 (February 2019) Compliance - Yes

Lower Detection The LDL for the AC'SCENT International Olfactometer has been determined to be 12 ou
Limit (LDL)
Traceability The measurements have been performed using standards for which the traceability to the

national standard has been demonstrated. The assessors are individually selected to comply
with fixed criteria and are monitored every session to keep within the limits of the standard.
The results from the assessors are traceable to primary standards of n-butanol in nitrogen.

21 August 2019

Peter Stephenson
Managing Director

ODOUR RESEARCH LABORATORIES AUSTRALLA WVERSIOM: 4.3 PAace2OF 5
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Odour Research Laboratories Australia

ez

Odour Olfactometry Results - 7006/ORLA/02

Sampling ORLA Analysis - Sample Sample Odour
Sample "o Sample Date&Time ©onel Valld "5 " Concentration

Time No. (Completedy >2¢ [TEs
EPAS Tobacco, spice, wood oil,
19082019 200&2019 . plastic paint, hessian,
GM&E ?ﬁ'ﬂr 727e1 1719 5123 10:35 4 8 il 300 300 fermented hops, drain water
' (-2)

Tobacco, cloves, wood oil,
plasiic paint, hessian, baking
bread

Tobacco, cloves, yeast, paint,

EPA 10 plastic, wood oil, grease,
Gluten Dryer 727624 092013 oo 20082019, 8 N 333 330 hessian, wheat or grain, baking
11:24 11:33
Mo.3 bread
Tobacco, doves, yeast, burmt
plastic, plastic paint, hessian,
drain wﬁ'ata'
-2)
EPA 14 Wheat, cloves, grain, coconut
19/08/2019 20/08/2019 . vegetable ail, vinegar, heated

Starch Dryer 727626
Mo.4

4 a il 152 150

10:53 12:30 or melting plastic, soft vimyd
(-2

12627

OIDCUR RESEARCH LABORATORIES AUSTRALLL VERSION: 4.3 PaGE3QF 5
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Odour Research Laboratories Australia

ez

Odour Olfactometry Results - 7006/ORLA/02

Sampling ORLA Analysis - Sample Sample Odour
Sample "o Sample  Date & Time Ps"i'z‘:' "I‘;‘.’I'E': Pre-  Concentration

Time No. {Completed)

Yeast, wheat, marmite, cereal,

EPA 39 191082019 20/08/2019 . hops, coconut vegetable il
Bioinlst |2 020 14:55 5223 13:27 4 & Nil 15488 15500 smokyibumt /sour vegetables
(-3

Yeast, wheat, mamite, grain,

EPA 40 hessian, rotten vegetables,
Bio Aoutist 727630 19“':];3_’531 9 5o zwfﬁf? T4 8 il 1421 1420 damp soil, vegemits, cocoa
east : -
-2)

72763

Yeast, moist earth, vegemite,

EPA 40 st, moist ear
Bio Aoutiet 727632 1w:1§_;§€1g 5233 20;1[12%19 4 8 Nl 1185 1200 oil, varmish, bitter, cocoa

west {-2)"

coffes, garbage, sepiic, damp
soil, vegemite, vegetable ol

shinky sm:ks,ﬁsenemge
-4

OIDCUR RESEARCH LABORATORIES AUSTRALLL VERSION: 4.3 PaGE4QF 5
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' Odour Research Laboratories Australia
-

Odour Panel Calibration Results - 7006/ORLA/02

Reference Odorant ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
No. Reference Gas Concentration Concentration measurement comply with
m i 3 AS/NZS4323.3:P2001
{ppm) (ou) (ppb) (Yeso) *
n-butanol 5222 62 1185 519 s

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Fesearch Laboratories Aunstralia at their Sydney
Laboratory.
Motes from Odour Olfactometry Fesults:

I Sample Odour Concentration: as received in the bag

* Sample Odour Concentration: allowing for pre-dilution

* Panel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

* Target Fange for reference gas n-butanol is 20 < ¥ < 30 ppb and compliance with AS/INZ4523.3:200] i= based on the individuals rolling average and not on the pansl
average measured concentration. Fanellist Folling Average: SR =348 FR =471 TL =397, FRA =327

* denotes the Average Hedomic Tone: describes the pleasantmess of the odour being presented where (+3) represents Very Fleasant, () represents [Neutral and (-3)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our MATA Scope of Accreditation and AS3323.3

EMDOF TEST FEFORT

OIDCUR RESEARCH LABCRATORES AUSTRALLY VERSION: 4.3 PaGESOQF S
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APPENDIX C — DETAILS OF INSTRUMENT CALIBRATION
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TABLE C-1 INSTRUMENT CALIBRATION DETAILS DAY 1

SEMA . . . . .
Asset No. Equipment Description Date Last Calibrated Calibration Due Date
857 Digital Temperature Reader 04-Jul-19 04-Jan-20
769 Thermocouple 04-Jul-19 04-Jan-20
919 Thermocouple 04-Jul-19 04-Jan-20
885 Digital Manometer 21-Jan-19 21-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
893 Thermocouple 04-Jul-19 04-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
858 Digital Temperature Reader 04-Jul-19 04-Jan-20
23-Jul-2020
726 Pitot 23-Jul-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
947 VANE Anomometer 23-Oct-17 23-Oct-19
946 Combustion Analyzer 09-Jul-19 09-Jan-20
676 Personal Sampler 14-Mar-19 14-Mar-20
832 Personal Sampler 14-Mar-19 14-Mar-20
834 Personal Sampler 14-Mar-19 14-Mar-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-HIl 7006/S25115B/19
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TABLE C-2 INSTRUMENT CALIBRATION DETAILS DAY 2

SEMA . . . . .
Asset No. Equipment Description Date Last Calibrated | Calibration Due Date
857 Digital Temperature Reader 04-Jul-19 04-Jan-20
769 Thermocouple 04-Jul-19 04-Jan-20
919 Thermocouple 04-Jul-19 04-Jan-20
885 Digital Manometer 21-Jan-19 21-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
893 Thermocouple 04-Jul-19 04-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
858 Digital Temperature Reader 04-Jul-19 04-Jan-20
23-Jul-2020
726 Pitot 23-Jul-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
947 VANE Anomometer 23-Oct-17 23-Oct-19
946 combustion analyzer 09-Jul-19 09-Jan-20
676 Personal Sampler 14-Mar-19 14-Mar-20
832 Personal Sampler 14-Mar-19 14-Mar-20
834 Personal Sampler 14-Mar-19 14-Mar-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-lll 7006/S25115B/19
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APPENDIX D — SAMPLE LOCATIONS
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FIGURE D-1 GLUTEN DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Disturbance is a
Junction/Bend

Sample Plane Upstream of
Disturbance is 0.4m which is

Duct Diameter < 2 Duct Diameters

1.35m

Total Number of Sampling
Sampling Points is Plane
20

Disturbance is 0.22m which is

T I Sample Plane Downstream of
< 6 Duct Diameters

Flow

Disturbance is a Bend
(Junction at the Roof)

In the absence of cyclonic flow activity ideal sampling plane positions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-lI 7006/S25115B/19
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FIGURE D-2 GLUTEN DRYER NO. 1 — SAMPLE LOCATION

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-lll 7006/S25115B/19
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FIGURE D-3 GLUTEN DRYER NO. 2 — SAMPLE LOCATION SCHEMATIC

Total Number of
Sampling Points is
16

1 port available/
accessible,
therefore 10 points
were used along 1
traverse

Duct Diameter
1.18m

Flow

Disturbance is a
Bend

Sample Plane Upstream of
Disturbance is 2.2m which is
< 2 Duct Diameters

Sampling

Plane

Sample Plane Downstream of
Disturbance is 0.64m which is
< 6 Duct Diameters

Disturbance is a Bend

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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FIGURE D-4 GLUTEN DRYER NO. 2 — SAMPLE LOCATION
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FIGURE D-5 GLUTEN DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the Stack
Exit/Exhaust
Duct Diameter
2Im*2.1m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 2.1m
Total Number of Sampling
Sampling Points is Plane
24
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of minimum velocity profile not
meeting the minimum 3 metres per second (m/s) at every sampling point. Previous
Minimum (0.8 m/s), Current Minimum (0 m/s).
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FIGURE D-6 GLUTEN DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D-7 GLUTEN DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
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Total Number of Sampling
Sampling Points is Plane
15
Sample Plane Downstream of
Disturbance is 8.7m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane position will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-8 GLUTEN DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-9 STARCH DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC
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Disturbance is silencers

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

APPENDIX D-X 7006/525115B/19



SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE D-10 STARCH DRYER NO. 1 — SAMPLE LOCATION
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FIGURE D-11 STARCH DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
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< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-12 STARCH DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D-13 STARCH DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
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< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-14 STARCH DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-15 STARCH DRYER NO. 5 — SAMPLE LOCATION SCHEMATIC

A
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Flow

Disturbance is a Bend /Junction

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion. .

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-16 STARCH DRYER NO. 5 — SAMPLE LOCATION
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FIGURE D-17 FERMENTERS — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The sample location also does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of the velocity profile not meeting
the minimum 3 metres per second (m/s) at any sampling point. Previous measurements
were Average (0.9 m/s), maximum (1.1 m/s) and minimum (0.8 m/s) velocity profile.
Current measurements are Average (1.7 m/s), maximum (3.5 m/s) and minimum (0
m/s) velocity profile.
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FIGURE D-18 FERMENTERS — SAMPLE LOCATION
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FIGURE D-19 CO2 SCRUBBER OUTLET — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Sample Plane Upstream of
Disturbance is 2m which is
Duct Diameter > 2 Duct Diameters
0.5m
Total Number of
Sampling Points is
8
Sampling
1 port available/ Plane
accessible
Sample Plane Downstream of
Disturbance is >4m which is
> 6 Duct Diameters
Flow
Disturbance is a bend
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion.

The sample location does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-20 BOILER NOS. 5 & 6 — SAMPLE LOCATION SCHEMATIC
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Flow

Disturbance is Inlet Duct from
each Boiler

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-XXI 7006/S25115B/19



SHOALHAVEN STARCHES PTY LTD Q2 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW AUGUST 2019

FIGURE D-21 BOILER NOS. 5 & 6 — SAMPLE LOCATION
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FIGURE D-22 BOILER NO. 4— SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct

diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-23 BOILER NO 4 — SAMPLE LOCATION
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FIGURE D-24 BOILER NO 2 — SAMPLE LOCATION SCHEMATIC
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Flow

Disturbance is a reducer

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-25 BIOFILTER INLET — SAMPLE LOCATION SCHEMATIC

A
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Flow
Disturbance is a Bend
\ 4

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The sample plane also does not meet the minimum number of access points required.
Additional sample points were used in compliance with AS4323.1.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of velocity meeting the minimum
velocity of 3m/s at every sampling point. Maximum = 5.2 m/s, Average = 2.4 m/s,
Minimum = 1.0 m/s.
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FIGURE D-26 BIOFILTER OUTLET EAST EPL ID 40 & 41 — SAMPLE LOCATION

FIGURE D-27 BIOFILTER OUTLET WEST EPL ID 41 — SAMPLE LOCATION
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FIGURE D-28 DDG PELLET PLANT STACK — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-29 DDG PELLET PLANT STACK — SAMPLE LOCATION PHOTOGRAPH
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Shoalhaven Starches Pty Limited to conduct an odour emission survey at
their manufacturing complex in Bomaderry, New South Wales (NSW).

The objective of the survey is to comply with Condition M2.1 of the
Environment Protection Licence (EPL) No. 883 issued by the Environment
Protection Authority (EPA). The EPA is now part of the Office of
Environment and Heritage (OEH).

Section 2 of this report outlines Conditions P1 and M2 which identify the
potential point and diffuse odour sources and the sampling and analysis
methods respectively required by the OEH. This survey monitored the
quarterly odour concentrations as required in section M2.2 of EPL 883.

In addition, the Carbon Dioxide (COz) Scrubber Inlet sampling point, which
currently is not listed in EPL 883 and therefore does not have EPA
Identification No., was also sampled.

The quarters are defined as below:

e Quarter 1 May to July inclusive

e Quarter 2 August to October inclusive

e  Quarter 3 November to January inclusive
e Quarter 4 February to April inclusive

The Quarter 3, 2019-2020 odour test results are presented in this report. The
tests were conducted on 15t and 4th November, 2019.
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW NOVEMBER 2019
2 MONITORING REQUIREMENTS
2.1 ENVIRONMENT PROTECTION LICENCE 883 (Issuep 18 DECEMBER 2015)
2.1.1 CoNDITION PT LOCATION OF MONITORING/DISCHARGE POINTS AND AREAS
Table 2-1 identifies the point and diffuse sources as defined by the OEH that
relate to this survey as per most recent version of EPL No. 883 dated 20 June
2018.
TABLE 2-1 LOCATION OF ODOUR MONITORING/DISCHARGE POINTS AND AREAS
EPL ID. No. Location Odour Samples | Frequency as per
TM OM-7/8 M2.2 EPL 883
8 No. 1 Gluten Dryer 1 Quarterly
9 No. 2 Gluten/Starch Dryer* 1 Quarterly
10 No. 3 Gluten Dryer 1 Quarterly
11 No. 4 Gluten Dryer 1 Quarterly
12 No. 1 Starch Dryer 1 Quarterly
13 No. 3 Starch Dryer 1 Quarterly
14 No. 4 Starch Dryer 1 Quarterly
16 CO;Scrubber outlet 1 Quarterly
Not specified | CO, Scrubber inlet 1 -
19 Effluent Storage Dam 1 1 Yearly
20 Effluent Storage Dam 2 1 Yearly
21 Effluent Storage Dam 3 1 Yearly
23 Effluent Storage Dam 5 1 Yearly
24 Effluent Storage Dam 6 1 Yearly
25 Sulphur Oxidisation Pond 1 Yearly
35 Combined Stack Boilers No.5 & 6 1 Quarterly
39 Inlet Pipe to Biofilters A & B 1 Quarterly
40 Outlet of Biofilter A 2 Quarterly
41 Outlet of Biofilter B 2 Quarterly
42 Boiler No.4 1 Quarterly
44 Fermenter 1 Quarterly
45 Boiler No.2 1 Quarterly
46 DDG Pellet Plant Stack 1 Quarterly
47 No. 5 Starch Dryer 1 Quarterly
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2.1.2 CONDITION M2 — MONITORING CONCENTRATION OF DISCHARGED POLLUTANTS

Condition M2.1 states: For each monitoring/discharge point or utilisation area
specified below (by a point number), the licensee must monitor (by sampling and
obtaining results by analysis) the concentration of each pollutant specified in Column
1. The licensee must use the sampling method, units of measure, and sample at the
frequency specified in the opposite columns.

Key to Tables 2.2 to 2.5:

% = percent

oC = degrees Celsius

g/ g.mole = grams per gram mole
kg/m3 = kilograms per cubic metre
m/s = metres per second

m3/s = cubic metres per second
mg/m3 = milligrams per cubic metre
OM = Other Method

ou = odour units

™ = Test Method

TABLE 2-2 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 8, 9, 10, 11, 12, 13, 14, 16 & 47)

Pollutant Units Frequency Approved Method
Dry Gas Density kg/m3 Quarterly T™-23
Flow m3/s Quarterly T™M-2
Moisture % Quarterly TM-22
Molecular Weight of stack gases g/g-mole | Quarterly TM-23
Odour ou Quarterly OM-7
Oxygen % Quarterly TM-25
Temperature °C Quarterly T™-2
Velocity m/s Quarterly T™M-2

TABLE 2-3 SAMPLING AND ANALYSIS OF DIFFUSE SOURCES (POINTS 19, 20, 21 & 23, 24 & 25)

Pollutant Units Frequency Approved Method
Odour ou Annual OM-7
TABLE 2-4 SAMPLING AND ANALYSIS OF SOURCES (POINTS 39, 40, 41, 44 & 446)
Pollutant Units Frequency Approved Method
Odour ou Quarterly OM-7
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TABLE 2-5 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 35, 42 & 45)

Pollutant Units Frequency Approved Method

Cadmium mg/m3 Quarterly | TM-12,TM-13 & TM-14

Mercury mg/m3 Quarterly | TM-12,TM-13 & TM-14

Moisture % Quarterly TM-22

Molecular weight of stack gases g/g.mole | Quarterly TM-23

Nitrogen Oxides mg/m?3 Quarterly T™M-11

Odour ou Quarterly OM-7

Opacity % Quarterly CEM-1

Oxygen % Quarterly T™M-25

Sulphur Dioxide mg/m?3 Annual T™M-4

Temperature °C Quarterly T™-2

Total Solid Particles mg/m3 Quarterly TM-15

Type 1 & Type 2 substances in aggregate mg/m3 Quarterly | TM-12,TM-13 & TM-14

Velocity m/s Quarterly T™M-2

Vol.?tile Organic Compounds as n-propane meg,/m? Quarterly TM-34

equivalent

Volumetric Flowrate m3/s Quarterly T™M-2
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3 PRODUCTION CONDITIONS

Shoalhaven Starches personnel considered the factory and the ethanol
distillery were operating under typical conditions on the days of testing.
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4 ODOUR EMISSION TEST RESULTS

SEMA performed the sampling and the odour analysis was performed by
Odour Research Laboratories Australia (ORLA). SEMA and ORLA are both
NATA accredited (No.15043) facilities to ISO 17025 for this.

The NATA accredited ORLA Olfactometry Test Reports 7028 /ORLA /01 and
02 are presented in Appendix B. Exhaust gas flow and emission tests results
from point sources are detailed in Tables A-1 to A-6, Appendix A. Appendix
C details calibration of instruments used to take measurements. Appendix D
shows sample locations.

Tables 4-1 and 4-2 summarise the odour emission concentrations for all point
and diffuse sources respectively.

TABLE 4-1 EMISSION CONCENTRATION TEST RESULTS POINT SOURCES, Q3, 2019-2020

EI;I?OID Description Date Odour Concentration (ou)
8 No.1 Gluten Dryer 1.11.2019 665
9 No.2 Gluten Dryer 1.11.2019 560
10 No.3 Gluten Dryer 1.11.2019 430
11 No.4 Gluten Dryer 1.11.2019 305
12 No.1 Starch Dryer 1.11.2019 220
13 No.3 Starch Dryer 1.11.2019 200
14 No.4 Starch Dryer 4.11.2019 200
16 Carbon Dioxide Scrubber Outlet 1.11.2019 10,300
- Carbon Dioxide Scrubber Inlet 1.11.2019 8,700
35 Combined Stack No.5 & 6 Boilers 4.11.2019 1,830
42 Boiler No.4 Outlet 4.11.2019 1,660
44 Fermenter (No. 10) 1.11.2019 7,350
45 Boiler No.2 Outlet 4.11.2019 1,540
46 DDG Pellet Plant Stack 4.11.2019 3,100
47 No.5 Starch Dryer 1.11.2019 610
Key:  ou = odour units
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TABLE 4-2 EMISSION CONCENTRATION TEST RESULTS DIFFUSE SOURCES, Q3, 2019-2020

EIEAOID Description Date Odour Concentration (ou)

39 Inlet to Biofilters A & B 4.11.2019 5,000
40 Outlet of Biofilter A (east) 4.11.2019 305
40 Outlet of Biofilter A (west) 4.11.2019 335
41 Outlet of Biofilter B (east) 4.11.2019 515
41 Outlet of Biofilter B (west) 4.11.2019 1,540

Key: ou = odour units
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5 CONCLUSIONS

SEMA completed the odour sampling and analysis at Shoalhaven Starches
manufacturing facility at Bomaderry for Quarter 3, 2019 - 2020.

Figure 5-1 presents graphical representations of odour concentrations
recorded for Gluten Dryers No.1, 2, 3 and 4 since autumn 2005.

Figure 5-2 presents graphical representations of odour concentrations
recorded for Starch Dryers No.1, 3 and 4 since autumn 2005.

Figure 5-3 graphically shows the Starch Dryer No. 5 emission concentrations
since spring 2017.

Figure 5-4 graphically shows the Fermenter emission concentrations since
summer 2007-2008.

Figure 5-5 illustrates odour emission concentrations from the Carbon Dioxide
Scrubber since autumn 2013.

Figures 5-6 and 5-7 graphically show the Combined Boiler 5 and 6 stack and
the Boiler No.4 stack emission concentrations since summer 2013-2014
respectively. Figure 5-8 shows the Boiler 2 stack emission concentrations
since winter 2019.

Figure 5-9 graphically shows the Bio-filter emission concentrations since
autumn 2010.

Figure 5-10 graphically shows the DDG Pellet plant Stack emission
concentrations since spring 2016.
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FIGURE 5-1 ODOUR EMISSION CONCENTRATIONS, GLUTEN DRYERS NO.1,2,3 & 4

Gluten Dryers - EPA 8, EPA 9, EPA 10 & EPA 11
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FIGURE 5-2 ODOUR EMISSION CONCENTRATIONS, STARCH DRYERS NO.1, 3 & 4

Starch Dryers - EPA 12, EPA 13 & EPA 14

Zero result represents Dryer not operating on days of testing
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FIGURE 5-3 ODOUR EMISSION CONCENTRATIONS, STARCH DRYER 5

Starch Dryer -5

Zero result represents Dryer not operating on days of testing

1200

1000 A

800
)

5

[ =

K<l

% 600 P
-

[ =4

QO

(3]

[

]

O 400

200 7 ——— <

@ < = o @ i = o @ <

[N [ (s8] (s8] o [se] [s)] ()] ()] (7]

s e o o o o o o D D

o o o o o o o o o o

o~ o o™~ o~ o~ o~ o~ o~ o~ o
Event

—— starch Dryer #5

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 13 7028/S25115B/19



SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

FIGURE 5-4 ODOUR EMISSION CONCENTRATIONS, FERMENTERS

Fermenters

Zero Result represents Fermenter not operationg or not available to be tested during
sampling
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FIGURE 5-5 ODOUR EMISSION CONCENTRATIONS, CARBON DIOXIDE SCRUBBER OUTLET

Carbon Dioxide Scrubber
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FIGURE 5-6 ODOUR EMISSION CONCENTRATIONS, COMBINED BOILER 5 AND é STACK

Combined Boiler 5 & 6 Stack
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FIGURE 5-7 ODOUR EMISSION CONCENTRATIONS, BOILER 4 STACK
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FIGURE 5-8 ODOUR EMISSION CONCENTRATIONS, BOILER 2 STACK
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FIGURE 5-9 ODOUR EMISSION CONCENTRATIONS, BIOFILTERS

Biofilter Inlet & Biofilter Outlet

Zero Result represents Biofilter not available to be sampled by for the event
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FIGURE 5-10 CONCENTRATION DDG PELLET PLANT STACK

DDG Pellet Plant
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[ TEST METHODS

6.1 ODOUR MEASUREMENT/DYNAMIC OLFACTOMETRY
(AS 4323.3 & AS 4323.4 and OM-7 and OM-8)

Samples were collected in 30L Nalophane sampling bags which are enclosed
in airtight plastic containers. Surface samples were collected utilising an
equilibrium flux hood or witches hat flux hood.

Odorous gas for analysis was drawn through a Teflon (PTFE) sample probe.
The gas then passes through a Teflon (PTFE) tube connected to the
Nalophane sampling bag. The sampling pump is connected to the airtight
plastic container to provide a sample gas flow-rate of approximately 0.5 - 1.5
litres per minute. After the required volume has been sampled, the pump is
stopped and the bag sealed with a stainless steel valve. Two samples were
collected from each site.

Using a triangular forced choice olfactometer, the Nalophane bag of odour
sample was dynamically diluted to various concentrations with dry odour
free air.

The diluted sample was then presented to a panel of screened panellists as
one of these airflows. The panellists then recorded if they could detect any
odour and from which flow. The other two flows were discharging odour
free air.

The odour is always presented to the panellists in ascending concentration;
that is, from lower to higher concentration. The panellists are required at
each dilution level to give a response as to what they are smelling from the
flows (forced choice methodology). The response options for the panellists

are:

‘Guess’ Unable to determine which air flow contains the diluted odours

‘Inkle’ Thinks that one of the flows could be different from the other two
flows

‘Detect’ or Is confident that one of the airflows smells different from the other

‘Certain’ two flows. Not necessarily able to say what the smell is.

‘Recognise’ Thinks that one of the flows could be different from the other two

flows and is able to:

m  Assign a ‘hedonic tone” (pleasantness scale number) to the
odour ranging from -10 to 10 and/or

= Able to assign a character to the colour, as in ‘it smells like ...’

Note: that the Recognise level concentration and Hedonic Tone and

Odour descriptors are obtained with the diluted odour, panellists are not
exposed to the full strength odour.
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The percentage panel response and dilution levels used were then entered
into a computer programme to determine the 50% panel response. This
dilution level corresponds to the odour concentration of the sample.

Sampling and dilution lines are constructed from teflon, stainless or glass to
prevent contamination of the sample.

The sampling and the dilution procedures used were in accordance with
OEH NSW Method OM-7 and OM-8, which are based on Standards
Association of Australia, AS4323.3 and AS4323.4.

6.1.1 ODOUR PANEL SELECTION

Odour panellists must meet certain criteria to qualify as and remain
panellists. Their average sensitivity to n-Butanol must be between 20 and 80
parts per billion (ppb) and their variability in response to n-Butanol must be
within a certain range.

Panellists are screened against n-Butanol before every panel session to ensure
they are in compliance.

Panellists should not suffer from respiratory complaints, nor should they eat
or smoke or drink anything but water during the half hour preceding or
during the test period and their person and clothing should be odour free and
have not been exposed to an odorous environment before testing.

6.1.2 ODOUR TERMINOLOGY

The odour level is expressed in odour units and for mixed odours is
analogous to concentration expressed in parts per billion. The odour
detection level is defined as the ratio of the volume that a sample of odorous gas
would occupy when diluted to the threshold of detection of that odour to the volume
of the sample. In simpler terms, the ratio indicated the number of dilutions
necessary to reduce the odour to its threshold of detection or odour detection
threshold. This ratio is expressed in odour units or number of dilutions to
detection threshold. For example, a value of 2,000 odour units would mean
the volume of the initial sample of odorous gas would need to be diluted
2,000 times before the odour would just be detectable to the average human
nose, that is, at the odour detection threshold.

6.2 EXHAUST GAS VELOCITY
(OEH NSW TM-2 and USEPA Method 12)

Velocity profiles were obtained across the stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer.
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6.3

6.4

6.5

6.6

EXHAUST GAS TEMPERATURE
(OEH NSW TM- 2, 3 & 4 and USEPA Methods 2, 3 & 4)

The exhaust gas temperature was measured using a Digital thermometer (0-
1200°C) connected to a chromel/alumel (K-type) thermocouple probe.

OXYGEN (O2)
(OEH NSW TM-24 and USEPA Method 3A)
Oz was analysed by a Testo 350 analyser.

MOISTURE
(OEH NSW TM-22 and USEPA Method 4)

Moisture from the stack was determined in accordance with OEH NSW TM-
22 and USEPA Method 4. In particular, M4 Section 2.2.1 which nominates a
moisture approximation method used to enable calculation of isokinetic
sampling rates and where isokinetic sampling is not required such as odour
sampling.

ACCURACY

All results are quoted on a dry basis. SEMA has adopted the following (Table
6-1) uncertainties for various stack testing methods.

TABLE 6-1 ESTIMATION OF MEASUREMENT UNCERTAINTY

Pollutant Methods Uncertainty
Moisture AS4323.2, TM-22, USEPA 4 25%
Odour AS4323.3, AS4323.4 3 times
Oxygen and Carbon Dioxide TM-24, TM-25, USEPA 3A 1% actual
Velocity AS4323.1, TM-2, USEPA 2A & 2C 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of
Confidence level (i.e. by multiplying the repeatability standard deviation by a co-efficient equal to
1.96) (Source - Measurement Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency
Version 3.1 June 2005.
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APPENDIX A — EMISSION TEST RESULTS

Glossary:

% = percent

oC = Degrees Celsius

am?®/min = cubic metre of gas at actual conditions per minute
Normal Volume (m?3) = cubic metre at 0°C and 760 mm pressure and 1 atmosphere
am?® = cubic metre of gas at actual conditions

g/ g mole = grams per gram mole

g/s = grams per second

hrs = hours

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

m? = square metre

m/s = metre per second

m?3/sec = cubic metre per second at 0°C and 1 atmosphere
mg = milligrams

mg/ m? = milligrams per cubic metre at 0°C and 1 atmosphere
O = Oxygen

Abbreviations for names of SEMA staff who completed either Sampling or Analysis or QA Checking
PWS = Peter W Stephenson
JW Jay Weber
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TABLE A-1 EMISSION TEST RESULTS — GLUTEN DRYERS NO. 1,2, 3 & 4

Emission Test Results

Project Number 7028 7028 7028 7028
Project Name Shoalhaven | Shoalhaven | Shoalhaven | Shoalhaven
Starches Starches Starches Starches
Test Location EPAID 8 EPAID9 EPAID 10 EPAID 11
Gluten Gluten Gluten Gluten
Dryer 1 Dryer 2 Dryer 3 Dryer 4
Date 01-Nov-19 01-Nov-19 01-Nov-19 05-Nov-19
Dry Dry Dry Dry
Run 1 1 1 1
Method TM-1,TM-2 TM-1,TM-2 TM-1,TM-2 TM-1,TM-2
& TM-22 & TM-22 & TM-22 & TM-22
Flow Start Time (hrs) 12:04 14:57 11:50 14:51
Flow Stop Time (hrs) 12:18 15:17 12:12 15:17
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 72.5 67 71.4 76.5
Stack Cross-Sectional area (m?2) 1.431 1.094 4410 2.310
Average Stack Gas Velocity (m/s) 14 17 9.2 17
Actual Gas Flow Volume (am3/min) 1,180 1,110 2,450 2,370
"(Fri)lgjl rrl:iTﬁ;mal Gas Flow Volume 875 770 1768 1754
"(Frggjlsl)\lormal Gas Flow Volume 146 128 295 9.
Total Stack Pressure (kPa) 101.4 93.0 101.8 101.5
Moisture Content (% by volume) 6.2 5.7 9.2 5.6
Molecular Weight Dry Stack Gas 08.84 08.84 08.84 08.84
(g/gmole)
Dry Gas Density (kg/m?3) 1.29 1.29 1.29 1.29
Oxygen (%) 209 20.90 20.9 209
Analysis Odour Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3 AS4323.3
ORLA Number 5231 5252 5247 5253
SEMA Number 727737 727738 727733 727739
Sample Start Time (hrs) 14:27 15:07 12:02 15:07
Sample Finish Time (hrs) 14:37 15:17 12:12 15:17
(C())(lil;)ur Concentration (As Received) 665 558 432 305
Odour Concentration (Final) (ou) 670 560 430 305
1;11(3');151)1511 MOER (As Received) (ou 9,800 7,200 12,700 9,100
Normal MOER (Final) (ou m3/s) 9,800 7,200 12,700 9,100
xj‘/s:)Odour Emission Rate Limit (ou |y 55 No Limit No Limit No Limit
Sample Storage Period 2 days 2 days 2 days 2 days
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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TABLE A-2 EMISSION TEST RESULTS — STARCH DRYERS NO.1, 3,4 & 5

Emission Test Results

Project Number 7028 7028 7028 7028
Project Name Shoalhaven Shoalhaven Shoalhaven Shoalhaven
Starches Starches Starches Starches
Test Location EPAID 12 EPA ID 13 EPAID 14 EPA ID 47
Starch Dryer | Starch Dryer | Starch Dryer | Starch Dryer
1 3 4 5
Date 01-Nov-19 01-Nov-19 01-Nov-19 01-Nov-19
Dry Dry Dry Dry
Run 1 1 1 1
Method ™-1,TM-2 & | TM-1,TM-2 & | TM-1,TM-2 & | TM-1,TM-2 &
T™-22 T™-22 T™M-22 T™M-22
Flow Start Time (hrs) 14:12 11:30 13:10 16:11
Flow Stop Time (hrs) 14:32 11:50 13:40 16:34
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 38.2 35.7 47.0 61.9
Stack Cross-Sectional area (m?) 2.250 1.000 1.000 4.524
Average Stack Gas Velocity (m/s) 6.8 23 23 14.3
é‘;‘;;‘in?rf)s Flow Volume 913 1,360 1,370 3,890
Total Normal Gas Flow Volume 757 1140 1100 2970
(m3/min)
"(Fri)lga;lsl)\lormal Gas Flow Volume 13 19 18 50
Total Stack Pressure (kPa) 101.5 101.5 101.6 101.2
Moisture Content (% by volume) 5.7 51 6.2 6.1
Molecular Weight Dry Stack Gas 8.8 )8.8 8.8 8.8
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 20.9 20.9 20.9 20.9
Analysis Odour Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3 AS4323.3
ORLA Number 5246 5245 5260 5254
SEMA Number 727732 727731 727745 727740
Sample Start Time (hrs) 14:22 11:40 13:30 16:24
Sample Finish Time (hrs) 14:32 11:50 13:40 16:34
Odour Concentration
(As Received) (ou) 216 197 198 608
Odour Concentration (Final) (ou) 220 200 200 610
Normal MOER
(As Received) (ou m?/s) 2,800 3,8000 3,600 30,200
Normal MOER (Final) (ou m3/s) 2,800 3,800 3,600 30,200
Mass Odour Emission Rate Limit No Limit No Limit No Limit No Limit
(oum?/s)
Sample Storage Period 2 days 2 days 2 days 2 days
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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TABLE A- 3 EMISSION TEST RESULTS — BOILERS NO. 586, 4 & 2

Emission Test Results

Project Number 7028 7028 7028
Project Name Shoalhaven Shoalhaven Shoalhaven
Starches Starches Starches
Test Location EPA ID 35 EPA ID 42 EPA ID 45
Boilers 5&6 Boiler 4 Boiler 2
Date 04-Nov-19 04-Nov-19 04-Nov-19
Dry Dry Dry
Run 1 1 1
Method T™-1,TM-2 & | TM-1,TM-2 & | TM-1,TM-2 &
TM-22 TM-22 TM-22
Flow Start Time (hrs) 11:19 11:38 12:21
Flow Stop Time (hrs) 11:39 11:59 12:43
Inlet/Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 137 162 169
Stack Cross-Sectional area (m?) 3.142 1.057 0.950
Average Stack Gas Velocity (m/s) 14.9 16.3 8.8
Actual Gas Flow Volume (am3/min) 2,800 1,000 504
Total Normal Gas Flow Volume (m3/min) 1,800 610 300
Total Normal Gas Flow Volume (m3/s) 30 10 5.0
Total Stack Pressure (kPa) 101.2 101.4 101.4
Moisture Content (% by volume) 5.0 55 45
Molecular Weight Dry Stack Gas (g/gmole) 30.1 29.8 30.1
Dry Gas Density (kg/m?3) 1.34 1.33 1.34
Oxygen (%) 8.4 10.0 8.4
Analysis Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3
ORLA Number 5257 5258 5259
SEMA Number 727742 727743 727744
Sample Start Time (hrs) 11:29 11:49 12:33
Sample Finish Time (hrs) 11:39 11:59 12:43
Odour Concentration (As Received) (ou) 1,800 1,700 1,500
Odour Concentration (Final) (ou) 1,800 1,700 1,500
Normal MOER (As Received) (ou m3/s) 54,000 17,000 7,700
Normal MOER (Final) (ou m3/s) 54,000 17,000 7,700
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit No Limit
Sample Storage Period 2 days 2 days 2 days
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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TABLE A-4 EMISSION TEST RESULTS — FERMENTER 10 & CO2 SCRUBBER OUTLET

Emission Test Results

Project Number 7028 7028
Project Name Shoalhaven Starches Shoalhaven Starches
Test Location EPA ID 44 EPAID 16

Fermenter 10 CO; Scrubber outlet
Date 01-Nov-19 01-Nov-19

Dry Dry
Run 1 1
Method TM-1,TM-2 & TM-22 TM-1,TM-2 & TM-22
Flow Start Time (hrs) 12:43 12:43
Flow Stop Time (hrs) 13:04 13:05
Inlet/Exhaust Exhaust Exhaust
Stack Temperature (°C) 33.0 29.2
Stack Cross-Sectional area (m?) 0.071 0.196
Average Stack Gas Velocity (m/s) 5.7 11.4
Actual Gas Flow Volume (am3/min) 24.0 134
Total Normal Gas Flow Volume (m3/min) 20.7 117
Total Normal Gas Flow Volume (m?3/s) 0.35 2.0
Total Stack Pressure (kPa) 101.5 101.5
Moisture Content (% by volume) 3.79 3.39
Molecular Weight Dry Stack Gas (g/gmole) 29.6 31.2
Dry Gas Density (kg/m?) 1.32 1.39
Oxygen (%) 0.5 0.1
Analysis Odour Odour
Method AS4323.3 AS4323.3
ORLA Number 5248 5249
SEMA Number 727734 727735
Sample Start Time (hrs) 12:54 12:55
Sample Finish Time (hrs) 13:04 13:05
Odour Concentration (As Received) (ou) 7349 10322
Odour Concentration (Final) (ou) 7300 10300
Normal MOER (As Received) (ou m3/s) 2,500 20,100
Normal MOER (Final) (ou m3/s) 2,500 20,100
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Sample Storage Period 2 days 2 days
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-5 EMISSION TEST RESULTS — DDG PELLET PLANT STACK & COMBINED INLET TO BIOFILTERS A & B

Emission Test Results

Project Number 7028 7028
Project Name Shoalhaven Starches Shoalhaven Starches
Test Location EPA ID 46 EPA ID 39
DDG Pellet Plant Biofilter Inlet
Stack
Date 04-Nov-19 04-Nov-19
Dry Dry
Run 1 1
Method TM-1,TM-2 & TM-22 TM-1,TM-2 & TM-22
Flow Start Time (hrs) 10:18 14:32
Flow Stop Time (hrs) 10:44 14:42
Inlet/Exhaust Exhaust Exhaust
Stack Temperature (°C) 48.6 43.2
Stack Cross-Sectional area (m?) 1.674 0.283
Average Stack Gas Velocity (m/s) 15.7 14.7
Actual Gas Flow Volume (am3/min) 1,580 249
Total Normal Gas Flow Volume (m3/min) 1,300 192
Total Normal Gas Flow Volume (m3/s) 21.674 3.2
Total Stack Pressure (kPa) 101.23 96.70
Moisture Content (% by volume) 2.99 6.39
Molecular Weight Dry Stack Gas (g/gmole) 28.836 28.836
Dry Gas Density (kg/m3) 1.29 1.287
Oxygen (%) 20.9 209
Analysis Odour Odour
Method AS4323.3 AS4323.3
ORLA Number 5256 5261
SEMA Number 727741 727746
Sample Start Time (hrs) 10:29 14:38
Sample Finish Time (hrs) 10:44 14:42
Odour Concentration (As Received) (ou) 3,100 5,000
Odour Concentration (Final) (ou) 3,100 5,000
Normal MOER (As Received) (ou m3/s) 67,000 16,000
Normal MOER (Final) (ou m3/s) 67,000 16,000
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Sample Storage Period 2 days 2 days
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-6 EMISSION TEST RESULTS — BIOFILTER OUTLETS

Emission Test Results

Project Number 7028 7028 7028 7028
Project Name Shoalhaven | Shoalhaven | Shoalhaven | Shoalhaven
Starches Starches Starches Starches
Test Location EPA ID 40 EPA ID 40 EPA ID 41 EPA ID 41
Biofilter A Biofilter A Biofilter B Biofilter B
East West East West
Date 4-11-2019 4-11-2019 4-11-2019 4-11-2019
Run 1 1 1 1
Moethod T™-2 & TM- | TM-2 & TM- | TM-2 & TM- | TM-2 & TM-
22 22 22 22
Sample & Flow Start Time (hrs) 15:10 15:36 15:11 15:34
Sample & Flow Stop Time (hrs) 15:30 15:56 14:31 15:54
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 39.5 40.6 39.2 39.8
Proportion of Inlet air flow 24% 25% 27% 24%
Analysis Odour Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3 AS4323.3
ORLA Number 5262 5263 5264 5265
SEMA Number 727747 727748 727749 727750
Odour Concentration
(As Received) (ou) 300 340 520 1,500
Odour Concentration (Final) (ou) 300 340 520 1,500
Normal MOER
(As Received) (ou m3/s) 230 270 450 1,200
Normal MOER (Final) (ou m3/s) 230 270 450 1,200
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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APPENDIX B — CERTIFICATES OF ANALYSIS
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Odour Research Laboratories Australia

-

A Division of Peter W. Stephenson & Associates Pty Ltd
ACN 002 600 526 (Incorporated in NSW)

ABN 75002 600 526

52A Hampstead Road

Auburn NSW 2144  Australia
Tel: (02) 9737 9991

E-Mail: pstephenson@orla.com.au

Olfactometry Test Report

Client

Project

Order

Report

This report cannot be reproduced except in full

The measurement was commissioned by SEMA on behalf of:

Organisation:
Address:

Contact:

Sampling Sites:

Telephone:

Email:

ORLA Report Number:
Project Manager:

Testing operator:

ORLA Sample number(s):
SEMA Sample number(s):

Analysis Requested:
Order requested by:
Date of order:
Order number:
Telephone:

Signed by:

Order accepted by:

Date of issue:

Accredited for Compliance with ISO/IEC 17025 - Testing

Shoalhaven Starches
Bolong Road, Bomaderry NSW 2541
John Studdert

Starch Dryers 1, 3 & 5, Gluten Dyers 1, 2, 3 & 4,
Fermenter 15, CO: Scrubber outlet and CO- Scrubber
inlet

02 4423 8254

John.studdert@manildra.com.au

7028/ORLA/01
Peter Stephenson
Peter Stephenson
5244 to 5254
727731 to 727740

Odour Analysis

SEMA on behalf of Shoalhaven Starches
31 October 2019

5069

02 9737 9991

Margot Kimber

Peter Stephenson

18 November 2019

NATA accredited laboratory number 15043.

/\

NATA

N

ACCREDITATION

ODOUR RESEARCH LABORATORIES AUSTRALIA

VERSION: 4.3 PAGE 1 OF S
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ODOUR CONCENTRATION MEASUREMENTS RESULTS

7028/0RLA/01

Investigated Ttem

Analysis Method

Identification

Method

Instrument Used

Measuring Range

Environment

Measuring Dates

Instrument Precision

Instrumental
Accuracy

Lower Detection
Limit (LDL)

Traceability

18 November 2019

Peter Stephenson

Managing Director

Odour concentration in odour units ‘ou’ determined by Sensory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received in
good condition.

The samples were analysed in accordance with AS/NZS4323.3:2001.

The odour sample bags were labelled individually. Each label recorded the testing laboratory,
sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chemical analysis was required.

The odour concentration measurements were performed using dynamic olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamic
Olfactometry AS/NZ54323.3:2001. The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration. Any
deviation from the Australian standard is recorded in the ‘Comments’ section of this report.

The Olfactometer used during this testing session was:
AC'SCENT International Olfactometer

The measuring range of the AC'SCENT International olfactometer is 12 < y < 76,895 ou. If the
measuring range was insufficient the odour samples will have been pre-diluted.

The measurements were performed in an air- and odour-conditioned room. The room

temperature is maintained between + 3°C.

The date of each measurement is specified with the results.

The precision of this instrument (expressed as repeatability) for a sensory calibration must be
r < 0.05 in accordance with the Australian Standard AS/NZ54323.3:2001.

AC'SCENT International Olfactometer: r = 0.0056 (February 2019) Compliance - Yes

The accuracy of this instrument for a sensory calibration must be A £ 0.20 in accordance with
the Australian Standard AS/NZS54323.3:2001.

AC'SCENT International Olfactometer: A = 0.050 (February 2019) Compliance - Yes

The LDL for the AC'SCENT International Olfactometer has been determined to be 12 ou

The measurements have been performed using standards for which the traceability to the
national standard has been demonstrated. The assessors are individually selected to comply
with fixed criteria and are monitored every session to keep within the limits of the standard.
The results from the assessors are traceable to primary standards of n-butanol in nitrogen.
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

Odour Research Laboratories Australia

‘u/f'l
Odour Olfactometry Results - 7028/ORLA/01

Sample Odour
Concentration
(ou) *

Sample Odour
Concentration
(ou)’

Sampling ORLA
Date & Sample
Time No.

Analysis . Sample
Date & Time I Pre-

(Completed) °2¢  ITES  pjjtion

Sample
Location

Odour Character
& Hedonic Tone *

EPA 13
Starch Dryer
No.3

1/11/2019
11:40

2/11/2019

11-45 Nil 197 200

5245

S
co

727731

EPA 12
Starch Dryer
No.1

1/11/2019
14:22

2/11/2019

727732 1215

EPA 10
Gluten Dryer
No.3

1/11/2019
12:02

2/11/2019

1244 432 430

727733 5247 4 8 Nil

EPA 44

No.10 1/11/2019

12:54

2/11/2019

727734 1313

Fermenter

EPA 16
CO; 1/11/2019 2/11/2019 .

Scrubber 727735 13:00 5249 13:42 4 8 Nil 10322 10300
Outlet

Cucumber, cloves, fruity,

sweet oil, sweet, hessian,

hops, cereal, grassy and
vinegary at end

()

Blood and bone, dirty, corn,
nutty, slight yeast, coffee,
plastic, paint and polyfilla

0y

Rotting vegetables, banana
essence, ester, garbage,

smelly shoes, paint and plastic

(-3)’

Ink, car oil, car exhaust,
varnish, mothballs, vinegar
sharp tangy and sour cherry

fruit

A

(-3)

Ink, car oil, vinegar, mothballs,
fermentation, banana essence

and banana

(-3)’

(ODOUR RESEARCH LABORATORIES AUSTRALIA VERSION: 4.3
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

S Odour Research Laboratories Australia
-

Odour Olfactometry Results - 7028/ORLA/01

Sample Sampling ORLA Analysis Panel Valid Sample Sample Odour Sample Odour Odour Character
LocatFi’on Date & Sample Date & Time Size  ITEs Pre- Concentration Concentration & Hedonic Tone *
Time No. (Completed) Dilution (ou)’ (ou) ?

EPA 16 Ink, car oil, vinegar, mothballs,
CO. 1/11/2019 2/11/2019 . fermentation, sweet, tangy,
Scrubber 727736 13:00 5250 14:12 4 8 Nil 8735 8700 banana and banana essence

Inlet (-4)

Garbage, fermentation,
vinegar, slight sweet and slight

Gluten Dryer 727737 1”11'391.19 = 111" igm tangy, hessian, sweet oil, slight
No.1 : : mothballs and ink
(-3
EPA 9 Rotting vegetables, garbage,
Gluten Dryer 1/11/2019 2/11/2019 . smelly shoes, sweet vinegar
No.2 727738 15:07 5252 15:12 4 8 Nil 558 560 and ink

(-2)

Initially plastic, sulfur, cereal,
1/11/2019 2/11/2019 ) hessian, smelly shoes, banana
15:07 15:43 and slight sour cherry

(-3

EPA 11

Gluten Dryer 727739
No.4

Cooked vegetables, sour fruit,
EPA 47

1/11/2019 2/11/2019 ) sweet vinegar, hessian and
Starﬁt; Igryer 727740 16:24 5254 16:14 4 8 Nil 608 610 slight paint/hard plastic

(-2)

(ODOUR RESEARCH LABORATORIES AUSTRALIA VERSION: 4.3 PAGE 4 OF 5
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

S Odour Research Laboratories Australia
=

Odour Panel Calibration Results - 7028/ORLA/01

Reference Odorant | ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
No. Reference Gas Concentration Concentration measurement comply with
m ou b) ? ASINZS4323.3:P2001
(ppm) (ou) (ppb) (Yes/No) *
n-butanol 5244 62 1413 439 Yes

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Research Laboratories Australia at their Sydney

Laboratory.
Notes from Odour Olfactometry Results:

I Sample Odour Concentration: as received in the bag
2 Sample Odour Concentration: allowing for pre-dilution
3 Panel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

4 Target Range for reference gas n-butanol is 20 < x < 80 ppb and compliance with AS/NZ4323.3:2001 is based on the individuals rolling average and not on the panel
average measured concentration. Panellist Rolling Average: SR =51.8, PR = 46.9, TL = 42.4, PRA =39.6

" denotes the Average Hedonic Tone: describes the pleasantness of the odour being presented where (+5) represents Very Pleasant, (0) represents Neutral and (-5)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4323.3

END OF TEST REPORT:
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

Odour Research Laboratories Australia

-

A Division of Peter W. Stephenson & Associates Pty Ltd
ACN 002 600 526 (Incorporated in NSW)

ABN 75002 600 526

52A Hampstead Road

Auburn NSW 2144  Australia
Tel: (02) 9737 9991

E-Mail: pstephenson@orla.com.au

Olfactometry Test Report

Client

Project

Order

Report

This report cannot be reproduced except in full

The measurement was commissioned by SEMA on behalf of:

Organisation:
Address:

Contact:

Sampling Sites:

Telephone:

Email:

ORLA Report Number:
Project Manager:

Testing operator:

ORLA Sample number(s):
SEMA Sample number(s):

Analysis Requested:
Order requested by:
Date of order:
Order number:
Telephone:

Signed by:

Order accepted by:

Date of issue:

Accredited for Compliance with ISO/IEC 17025 - Testing

Shoalhaven Starches
Bolong Road, Bomaderry NSW 2541
John Studdert

DDG stack, Boiler 2, Boiler 4 & Boiler 5&6, Bio inlet,
Bio A outlet east & west, Bio B outlet east & west and
Starch Dryer 4

02 4423 8254

John.studdert@manildra.com.au

7028/ORLA/02
Peter Stephenson
Peter Stephenson
5255 to 5265
727741 to 727750

Odour Analysis

SEMA on behalf of Shoalhaven Starches
31 October 2019

5069

02 9737 9991

Margot Kimber

Peter Stephenson

18 November 2019

NATA accredited laboratory number 15043.

/\

NATA

N

ACCREDITATION
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

ODOUR CONCENTRATION MEASUREMENTS RESULTS

7028/0RLA/02

Investigated Ttem

Analysis Method

Identification

Method

Instrument Used

Measuring Range

Environment

Measuring Dates

Instrument Precision

Instrumental
Accuracy

Lower Detection
Limit (LDL)

Traceability

18 November 2019

Peter Stephenson

Managing Director

Odour concentration in odour units ‘ou’ determined by Sensory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received in
good condition.

The samples were analysed in accordance with AS/NZS4323.3:2001.

The odour sample bags were labelled individually. Each label recorded the testing laboratory,
sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chemical analysis was required.

The odour concentration measurements were performed using dynamic olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamic
Olfactometry AS/NZ54323.3:2001. The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration. Any
deviation from the Australian standard is recorded in the ‘Comments’ section of this report.

The Olfactometer used during this testing session was:
AC'SCENT International Olfactometer

The measuring range of the AC'SCENT International olfactometer is 12 < y < 76,895 ou. If the
measuring range was insufficient the odour samples will have been pre-diluted.

The measurements were performed in an air- and odour-conditioned room. The room

temperature is maintained between + 3°C.

The date of each measurement is specified with the results.

The precision of this instrument (expressed as repeatability) for a sensory calibration must be
r < 0.05 in accordance with the Australian Standard AS/NZ54323.3:2001.

AC'SCENT International Olfactometer: r = 0.0056 (February 2019) Compliance - Yes

The accuracy of this instrument for a sensory calibration must be A £ 0.20 in accordance with
the Australian Standard AS/NZS54323.3:2001.

AC'SCENT International Olfactometer: A = 0.050 (February 2019) Compliance - Yes

The LDL for the AC'SCENT International Olfactometer has been determined to be 12 ou

The measurements have been performed using standards for which the traceability to the
national standard has been demonstrated. The assessors are individually selected to comply
with fixed criteria and are monitored every session to keep within the limits of the standard.
The results from the assessors are traceable to primary standards of n-butanol in nitrogen.
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

S Odour Research Laboratories Australia
-

Odour Olfactometry Results - 7028/ORLA/02

Sampling ORLA Analysis Panel Valid Sample Sample Odour Sample Odour Odour Character
Date & Sample Date & Time Size  ITEs Pre- Concentration Concentration & Hedonic Tone *
Time No. (Completed) Dilution (ou)’ (ou) ?

Sample
Location

Bitter coffee, caramel, cloves,

EPA 46 brandy, hops, slight vomit
DDG pellet 727741 NV sase VI 4 e Nil 3090 3100 Y ot oo
acl A

(-0)

Kerosene, petroleum, acid,
EPA 35 797742 4/11/2019 5/11/2019 . plastic, paint, sour vegetables,
Boiler 5&6 11:29 11:12 grain and grass
(-1)

Sharp fuel odour, sulfur, ash,

EPA 42 4/11/2019 5/11/2019 ) yeast, onion and vegetable
Boiler 4 727743 11:49 5258 11:41 4 8 Nil 1655 1700 soup
(-3)
EPA 45 4/11/2019 5/11/2019 Grease, car exhaust, fuel,
ke, burnt
Boler2 27744 12:33 12:30 SITOKE, DU
(-2)
EPA 14 411112019 5/11/2019 Dank, metallic, sweet, plastic,
Starch Dryer 727745 13:20 5260 1259 4 8 Nil 198 200 cooked onions, hessian
No.4 : ’ (_3)”
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

Odour Research Laboratories Australia

‘u/f'l
Odour Olfactometry Results - 7028/ORLA/02

Sampling ORLA
Date & Sample
Time No.

Sample Odour
Concentration
(ou) *

Sample Odour
Concentration
(ou)’

Sample
Pre-
Dilution

Analysis
Date & Time
(Completed)

Valid
ITEs

Panel
Size

Sample
Location

Sample
ID No.

Odour Character
& Hedonic Tone *

EPA 39
Bio inlet

4/11/2019
14:38

5/11/2019

727746 13:29

5261 4 8 Nil 4989 5000

EPA 40
Bio A outlet
east

4/11/2019
15:10

5/11/2019

727747 14:03

EPA 40
: 4/11/2019 5/11/2019 .
Blovﬁ\e{;ltmet 727748 15:36 5263 14:32 4 8 Nil 333 335

S 4/11/2019

15:11

5/11/2019
15:01

Bio B outlet
east

727749

EPA 41
. 4/11/2019 5/11/2019 .
Bio \Eegtutlet 727750 15:34 5265 1530 4 8 Nil 1540 1540

Yeast, damp, bitter, vomit,
plastic, coconut, coffee,
caramel, nutty

1y

Sharp alcoholic vanilla,
vinegar, methylated spirits,

solvent, glue, garbage, musty,

ashes, peat
&

Tannin, tea-like, methylated

spirits, varnish, glue, sulphur,

garbage, resin, musty, burnt
wood, floral

(-2

Off milk but not sour yet,
musty, earth, grains,
vegetation/onions, vegemite,
soil, drain water, burnt wood
ashes, compost

(-4)

Off milk, swampy, moist earth,
sewage, oil, garbage, menthol,
smelly sandshoes, damp burnt

wood ashes

(-3)’
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

S Odour Research Laboratories Australia
=

Odour Panel Calibration Results - 7028/ORLA/02

Reference Odorant | ORLA Sample Concentration of Reference Gas Measured Panel Average Measured Does this panel calibration
No. Reference Gas Concentration Concentration measurement comply with
m ou b) ? ASINZS4323.3:P2001
(ppm) (ou) (ppb) (Yes/No) *
n-butanol 5255 62 1299 47.7 Yes

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Research Laboratories Australia at their Sydney
Laboratory.
Notes from Odour Olfactometry Results:

! Sample Odour Concentration: as received in the bag
2Sample Odour Concentration: allowing for pre-dilution
3 Panel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

4 Target Range for reference gas n-butanol is 20 < x < 80 ppb and compliance with AS/NZ4323.3:2001 is based on the individuals rolling average and not on the panel
average measured concentration. Panellist Rolling Average: SR = 51.8, PR = 48.5, TL = 43.9, JW 61.9

A denotes the Average Hedonic Tone: describes the pleasantness of the odour being presented where (+5) represents Very Pleasant, (0) represents Neutral and (-5)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4323.3

END OF TEST REPORT:
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APPENDIX C — DETAILS OF INSTRUMENT CALIBRATION
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY

NOVEMBER 2019

TABLE C-1 INSTRUMENT

CALIBRATION DETAILS DAY 1

SEMA . e . . .
Asset No. Equipment Description Date Last Calibrated Calibration Due Date
857 Digital Temperature Reader 04-Jul-19 04-Jan-20
769 Thermocouple 04-Jul-19 04-Jan-20
768 Thermocouple 04-Jul-19 04-Jan-20
885 Digital Manometer 21-Jan-19 21-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
893 Thermocouple 04-Jul-19 04-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
858 Digital Temperature Reader 04-Jul-19 04-Jan-20
23-Jul-2020
726 Pitot 23-Jul-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
946 Combustion Analyzer 09-Jul-19 09-Jan-20
24 Personal Sampler 09-Apr-19 09-Apr-20
678 Personal Sampler 09-Apr-19 09-Apr-20
675 Personal Sampler 09-Apr-19 09-Apr-20
Gas Mixtures used for Analyser Span Respons
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-Il 7028/S25115B/19




SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY

NOVEMBER 2019

TABLE C-2 INSTRUMENT CALIBRATION DETAILS DAY 2

SEMA . e . . .
Asset No. Equipment Description Date Last Calibrated | Calibration Due Date
857 Digital Temperature Reader 04-Jul-19 04-Jan-20
769 Thermocouple 04-Jul-19 04-Jan-20
768 Thermocouple 04-Jul-19 04-Jan-20
885 Digital Manometer 21-Jan-19 21-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
920 Thermocouple 04-Jul-19 04-Jan-20
815 Digital Manometer 21-Jan-19 21-Jan-20
858 Digital Temperature Reader 04-Jul-19 04-Jan-20
23-Jul-2020
726 Pitot 23-Jul-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
946 Combustion Analyzer 09-Jul-19 09-Jan-20
832 Personal Sampler 14-Mar-19 14-Mar-20
24 Personal Sampler 09-Apr-19 09-Apr-20
675 Personal Sampler 09-Apr-19 09-Apr-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-lli 7028/S25115B/19
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APPENDIX D — SAMPLE LOCATIONS
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

FIGURE D-1 GLUTEN DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Disturbance is a
Junction/Bend

Sample Plane Upstream of
Disturbance is 0.4m which is

Duct Diameter < 2 Duct Diameters

1.35m

Total Number of Sampling
Sampling Points is Plane
20

Disturbance is 0.22m which is

T I Sample Plane Downstream of
< 6 Duct Diameters

Flow

Disturbance is a Bend
(Junction at the Roof)

In the absence of cyclonic flow activity ideal sampling plane positions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
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FIGURE D-2 GLUTEN DRYER NO. 1 — SAMPLE LOCATION
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

FIGURE D-3 GLUTEN DRYER NO. 2 — INACCESSIBLE SAMPLE LOCATION SCHEMATIC

Disturbance is a
Bend
Sample Plane Upstream of
Disturbance is 2.2m which is
Duct Diameter < 2 Duct Diameters
Total Number of 1.18m
Sampling Points is
16
Samplin
1 port available/ Plfne &
accessible,
therefore 10 points
were used along 1
traverse
Sample Plane Downstream of
Disturbance is 0.64m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend
v

Gluten Dryer 2 monitoring point has been quarantined by roof re-
alignment. Access is now prohibited to exhaust duct. Sampling point at
exit only suitable for odour and temperature and not flow and velocity.

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the interim exit sampling plane complies with AS4323.1 temperature and
AS4323.3 odour criteria for sampling.
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FIGURE D-4 GLUTEN DRYER NO. 2 — ODOUR SAMPLE LOCATION AT DUCT EXIT
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
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FIGURE D-5 GLUTEN DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the Stack
Exit/Exhaust
Duct Diameter
2Im*2.1m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 2.1m
Total Number of Sampling
Sampling Points is Plane
24
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of minimum velocity profile not
meeting the minimum 3 metres per second (m/s) at every sampling point. Previous
Minimum (0.8 m/s), Current Minimum (0 m/s).
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FIGURE D-6 GLUTEN DRYER NO. 3 — SAMPLE LOCATION
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SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
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FIGURE D-7 GLUTEN DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is a
Bend/Exit
?izfiinggﬁ Sample Plane Upstream of
’ ’ Disturbance is 0.9m which is
< 2 Duct Diameters
Equivalent Diameter
is 1.51m
Total Number of Sampling
Sampling Points is Plane
15
Sample Plane Downstream of
Disturbance is 8.7m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane position will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-8 GLUTEN DRYER NO. 4 — SAMPLE LOCATION
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

Q3 - EPL ODOUR EMISSION SURVEY
NOVEMBER 2019

FIGURE D-9 STARCH DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Total Number of
Sampling Points is
16

No sample points
available

Duct Diameter
1.50m * 1.50m

Equivalent
Diameter
is 1.50m

Flow

Disturbance is the Stack Exit /
Exhaust

Sample Plane Upstream of
Disturbance is Om which is
< 2 Duct Diameters

Sampling

Plane

Sample Plane Downstream of
Disturbance is 0Om which is
< 6 Duct Diameters

Disturbance is silencers

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-10 STARCH DRYER NO. 1 — SAMPLE LOCATION
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FIGURE D-11 STARCH DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Duct Diameter
1.0m * 1.0m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 1.0m
Total Number of
Sampling Points is Sampling
15 Plane
Sample Plane Downstream of
Disturbance is 0m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-12 STARCH DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D-13 STARCH DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Duct Diameter
1.0m *1.0m
Sample Plane Upstream of
Disturbance is 0Om which is
Equivalent Diameter < 2 Duct Diameters
is 1.0m
Total Number of
Sampling Points is Sampling
15 Plane
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend /Junction
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-14 STARCH DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-15 STARCH DRYER NO. 5 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is end of stack
Duct Diameter
2.40m
Sample Plane Upstream of
Disturbance is >6m end of
stack which is
22 Duct Diameters
Total Number of
Sampling Points is Sampling
16 Plane

Sample Plane Downstream of
Disturbance is >14m which is
2> 6 Duct Diameters

Flow

Disturbance is a Bend /Junction

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion. .

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-16 STARCH DRYER NO. 5 — SAMPLE LOCATION
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FIGURE D-17 FERMENTERS — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Sample Plane Upstream of
Disturbance is Om which is
Duct Diameter < 2 Duct Diameters
0.3m
Total Number of
Sampling Points is
8
Sampling
1 port available/ Plane
accessible
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Transition
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The sample location also does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of the velocity profile not meeting
the minimum 3 metres per second (m/s) at any sampling point. Previous measurements
were Average (0.9 m/s), maximum (1.1 m/s) and minimum (0.8 m/s) velocity profile.
Current measurements are Average (1.7 m/s), maximum (3.5 m/s) and minimum (0
m/s) velocity profile.
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FIGURE D-18 FERMENTERS — SAMPLE LOCATION
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FIGURE D-19 CO2 SCRUBBER OUTLET — SAMPLE LOCATION SCHEMATIC

A
Disturbance is the
Stack Exit/Exhaust
Sample Plane Upstream of
Disturbance is 2m which is
Duct Diameter > 2 Duct Diameters
0.5m
Total Number of
Sampling Points is
8
Sampling
1 port available/ Plane
accessible
Sample Plane Downstream of
Disturbance is >4m which is
> 6 Duct Diameters
Flow
Disturbance is a bend
4

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion.

The sample location does not meet the minimum number of access holes available.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-XX 7028/S25115B/19



SHOALHAVEN STARCHES PTY LTD Q3 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW NOVEMBER 2019

FIGURE D-20 BOILER NOS. 5 & 6 — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is = 4m which is
> 2 Duct Diameters

Duct Diameter
2.0m

Total Number of
Sampling Points is
20

Sampling
Plane

Sample Plane Downstream of
Disturbance is 10m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct from
each Boiler

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-21 BOILER NOS. 5 & 6 — SAMPLE LOCATION
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FIGURE D-22 BOILER NO. 4— SAMPLE LOCATION SCHEMATIC

Total Number of
Sampling Points is
16

Duct Diameter
1.16m

Flow

Disturbance is the
Stack Exit/Exhaust

Sample Plane Upstream of
Disturbance is 2.5m which is
> 2 Duct Diameters

Sampling

Plane

Sample Plane Downstream of
Disturbance is 5.0m which is
< 6 Duct Diameters

Disturbance Downstream
is a Bend

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct

diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling.
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FIGURE D-23 BOILER NO 4 — SAMPLE LOCATION
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FIGURE D-24 BOILER NO 2 — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is = 3m which is
> 2 Duct Diameters

Duct Diameter
1.10m

Total Number of
Sampling Points is
16

Sampling
Plane

Sample Plane Downstream of
Disturbance is 5.2m which is
< 6 Duct Diameters

Flow

Disturbance is a reducer

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-25 BIOFILTER INLET — SAMPLE LOCATION SCHEMATIC

A
Disturbance is a bend
Sample Plane Upstream of
Disturbance is 0.7m which is
Duct Diameter < 2 Duct Diameters
0.60m
Total Number of
Sampling Points is Sampling
12 Plane
Only 1 port
available
Sample Plane Downstream of
Disturbance is 6.5m which is
2> 6 Duct Diameters
Flow
Disturbance is a Bend
\ 4

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The sample plane also does not meet the minimum number of access points required.
Additional sample points were used in compliance with AS4323.1.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas
flow profile criteria for sampling with the exception of velocity meeting the minimum
velocity of 3m/s at every sampling point. Maximum = 5.2 m/s, Average = 2.4 m/s,
Minimum = 1.0 m/s.
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FIGURE D-26 BIOFILTER OUTLET EAST EPL ID 40 & 41 — SAMPLE LOCATION

FIGURE D-27 BIOFILTER OUTLET WEST EPL ID 41 — SAMPLE LOCATION
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FIGURE D-28 DDG PELLET PLANT STACK — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is = 3m which is
> 2 Duct Diameters

Duct Diameter
1.46m

Total Number of
Sampling Points is
16

Sampling
Plane

Sample Plane Downstream of
Disturbance is 3 m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-
8 duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters
upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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FIGURE D-29 DDG PELLET PLANT STACK — SAMPLE LOCATION PHOTOGRAPH

= ;{ “(

gd
0 1

HAMBURG =L SOD | |

'T,‘:;;'f —

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-XXIX 7028/S25115B/19



Stephenson
{ Environmental Management Australia

EPL ODOUR EMISSION SURVEY ANNUAL & QUARTER 4, 2019-2020
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

PrROJECT NO.: 7052A/S25548/20
DATES OF SURVEY: 21 & 27 FEBRUARY & 02 MARCH, 2020
DATE OF ISSUE: 7 MAy, 2020

DATE OF RE-ISSUE 24 JuNE, 2020




Stephenson
{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hampstead Road
Auburn NSW 2144
Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EPL ODOUR EMISSION SURVEY ANNUAL & QUARTER 4, 2019-2020
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

ProJECT NO.: 7052A/525548/20
DATE OF SURVEY: 21 & 27 FEBRUARY & 02 MARCH, 2020
DATE OF ISSUE: 7 MAy, 2020
DATE OF RE-ISSUE 24 JunEg, 2020
P W STEPHENSON
J WEBER
M KIMBER
NOTE:

Report 7052 re-issued as 7052A with correction to typographical error in Table A-4.
An incorrect stack diameter had been entered into calculation spreadsheet for CO,
Scrubber outlet causing flow rate to be significantly reduced.



SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

TABLE OF CONTENTS

INTRODUGCTION ...cuuienienienieeienieeteueeuneeeeaesssssseecessensessssssssssssssssssssssssssssssssnsssssssssssnssns 3
2 MONITORING REQUIREMENTS .....cceuuuieeerueniererseneeeersnssseesssssssesssssssesssssssssssssssesssssssassans 4
2.1 ENVIRONMENT PROTECTION LICENCE 883 (ISSUED 20 JUNE 2018) ...ecvveiieieeiierieieennenn 4
2.1.1  CONDITION P1 LOCATION OF MONITORING/DISCHARGE POINTS AND AREAS .....cccvveennne 4

2.1.2  CONDITION M2 -REQUIREMENT TO MONITOR CONCENTRATION OF POLLUTANTS
DISCHARGED ..etteeeieeeeee ettt ettt e ettt e e ettt e e eenateeseaaeessenseeeseasaeessessseessanteessensseesssnneeesan 5
3 PRODUCTION C ONDITIONS ...ceuieeereeerenereeersesrsecrsncssesssesssesssssssssssssssssssssssssssssssssssssssns 7
4 ODOUR EMISSION TEST RESULTS ...cceuueerenieernieerueeeeniersseeessesessseeessssesssesssesessssesssssssnnes 8
5 [@Ce] N[ 1115 (o] N LSRRt 9
é TEST IMAETHODS ...eeeeeieeieeieeieetnnrentenceeseeseeseesenssassssssssssssssesssssessenssssssssansasssssensensensens 26
6.1 ODOUR MEASUREMENT/DYNAMIC OLFACTOMETRY .cciieiiteieieeeeeeeieeeeeeeeeeeeenneeeeeeeeens 26
6.1.1  ODOUR PANEL SELECTION .. uuvtiiiieutieeeeineeeeieineeeeesateeeessteessennseessssseessssssessssnssesssssseessanns 27
6.1.2  ODOUR TERMINOLOGY ..eeteeeiiieeeieeeceeit et e e e e eeeiettt e e e e e e e eeaaatteesssessssaaasseeessesssnaasaeeesssssas 27
6.2 EXHAUST GAS VELOCITY tiieeiiieeeieeteee e eeeeiett et e e e eeeiaattteeeeseesnnassseeessesssnnsssseesssssssnnnns 27
6.3 EXHAUST GAS TEMPERATURE ...eeeettieee e ettt ittt e e e eseemateeeeeeeesennsasteeessesssnnsssseesssssssnnnns 27
6.4 OXYGEN [O2) cutieutieiieieeie et ettt et et et et e e ete e te e beebe e be e be e seesssenseeseesseessaessennen 27
6.5 IVLOISTURE .ttt ettt ettt e e e ettt e e e e e ettt e e e e s esennaateeeeeseseanasteeeessesssnnassseeesaanas 27
6.6 ACCURACY ettt ettt e eett e e et e e e ettt e e ssaeeesenatesssenteesssnateesssnseessannseesssnsseessnnsseesan 28
APPENDIX A — EMISSION TEST RESULTS ..euuveueerueerreereerserseerserseersssssessssssssssssssssssesssessssssessseses I
APPENDIX B — CERTIFICATES OF ANALYSIS . ceuituuituniruerreruerserssersserssessssssssssssssssssssssssssssssssssnses I
APPENDIX C — DETAILS OF INSTRUMENT CALIBRATION ..cutuutrueerunereeeeunersncrsesesesessssssssssssssssssssnnses I
APPENDIX D = SAMPLE LOCATIONS ....ceuuuierereireneeenneeeeneeeeseeersseeessseerssessssssssssesssssesssesssssssnnnns I

TABLE OF TABLES
TABLE 2-1 LOCATION OF ODOUR MONITORING/DISCHARGE POINTS AND AREAS.....ccoviuveeeeereeeerinreeeesnneeens 4
TABLE 2-2 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 8-14, 16 & 47 ) c.uveeviecieeieeieeieeieecieeiens 5
TABLE 2-3 SAMPLING AND ANALYSIS OF DIFFUSE SOURCES (POINTS 19-21 & 23-25) c.vievieieeiieieeieeieeins 5
TABLE 2-4 SAMPLING AND ANALYSIS OF POINT SOURCE (POINTS 35, 42 & 45) ..ooovveieeieeieeieeeete e, 5
TABLE 2-5 SAMPLING AND ANALYSIS OF SOURCES (POINTS 39-41, 44 & 46) ..occvvereeiieiieieeieeieeieecieeiens 6
TABLE 4-1 EMISSION CONCENTRATION TEST RESULTS - Q4 & ANNUAL, 2019-2020 ...cooeivviiiiiieeeeeeeeeeee. 8
TABLE 6-1 ESTIMATION OF MEASUREMENT UNCERTAINTY L..iiiiiiiieiiieeeeeeieeeeennreeeeenseeeeeensreesseseeessnnseessensnees 28
TABLE OF FIGURES

FIGURE 5-1 ODOUR EMISSION CONCENTRATIONS, GLUTEN DRYERS NO.T, 2, 3 & 4 ..oeveeiiiiiieiiieeeeeees 10
FIGURE 5-2 ODOUR EMISSION CONCENTRATIONS, STARCH DRYERS NO.1, 4 & 5...ovviiiiiiiiieeeeee e, 11
FIGURE 5-3 ODOUR EMISSION CONCENTRATIONS, STARCH DRYER 5. .ottt 12
FIGURE 5-4 ODOUR EMISSION CONCENTRATIONS, FERMENTERS .....vvviiieitreieienereeeereeeeennreeeeenreeeennseeeeennnens 13
FIGURE 5-5 ODOUR EMISSION CONCENTRATIONS, CARBON DIOXIDE SCRUBBER QUTLET ...covvvvieieeeeeeennnes 14
FIGURE 5-6 ODOUR EMISSION CONCENTRATIONS, COMBINED BOILER 5 AND 6 STACK ..evvvvivevieieceieeeenee, 15
FIGURE 5-7 ODOUR EMISSION CONCENTRATIONS, BOILER 4 STACK ..oeiviueiiiieeeeeeeeeeee et e e 16
FIGURE 5-8 ODOUR EMISSION CONCENTRATIONS, BOILER 2 STACK ..eviveviiiieeeieeeeeeeeeeeeeeeeeeveeeeeeneeeeenneas 17

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA TOCH 7052A/525548/20



SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY

BOMADERRY, NSW FEBRUARY & MARCH 2020
FIGURE 5-9 ODOUR EMISSION CONCENTRATIONS, BIOFILTERS ......veeuverereeeeeeeereeteeeeeveereeseeesenseeseeseensensenns 18
FIGURE 5-10 ODOUR EMISSION CONCENTRATIONS, DDG PELLET PLANT STACK ..vveeovveeeereeeveeeree et 19
FIGURE 5-11 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM T ...oooviiiiveecieeciee e 20
FIGURE 5-12 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 2 ..., 21
FIGURE 5-13 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 3....oovviiveeceeeeree e 22
FIGURE 5-14 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 5 ....vvenvireereeeeeeeeee 23
FIGURE 5-15 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 6 .....ovveeveeereeeree e 24
FIGURE 5-16 ODOUR EMISSION CONCENTRATIONS, SULPHUR OXIDATION POND ......ccveeveereeeeereereereeeeeneene. 25

TABLE OF TABLES — APPENDICES

TABLE A-1 EMISSION TEST RESULTS — GLUTEN DRYERS 1, 2, 3 & 4uineiieiieeiieieeeeeteete ettt I
TABLE A-2 EMISSION TEST RESULTS — STARCH DRYERS 1, 3, 4 & S.euvriiieieie ettt et I
TABLE A-3 EMISSION TEST RESULTS — BOILERS NO. 5&8, 4 & 2.ttt et et v
TABLE A-4 EMISSION TEST RESULTS — FERMENTER 15 & CO2 SCRUBBER OUTLET....ccvveeeeeirreeeerreeeeenreeeeennnee e \%
TABLE A-5 EMISSION TEST RESULTS — BIOFILTER INLETS ....eviiriereere ettt ettt ettt eeve e v eeve et eeve e et et e seeneas Vi
TABLE A-6 EMISSION TEST RESULTS — BIOFILTER QOUTLETS ..vveeieeurreeeetreeeeerreeeesrreeeessreeeeesreeesssseeeeessseesssssseeens ViI
TABLE C-1 INSTRUMENT CALIBRATION DETAILS ..eevieeeieeeieeeeeeeteeteeeteeteeteeteeeaeeaeeaveeaeeaneenneeaneenneeaneenneeaneenns [

TABLE OF FIGURES — APPENDICES

FIGURE D-1 GLUTEN DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC ....cccvieiiieeeireeereeeereeeeiveeeveeeeveeevaeennneas [
FIGURE D-2 GLUTEN DRYER NO. 1 = SAMPLE LOCATION ...eiiiiivieeeeireeeeeireeeecreeeeeeareeeeesreeeeeseeeeesnsanesennsens I
FIGURE D-3 GLUTEN DRYER NO. 2 — SAMPLE LOCATION SCHEMATIC ....oecovieeeiieeereeereeeereeeeveeeveeeeveeeenveenns v
FIGURE D-4 GLUTEN DRYER NO. 2 — SAMPLE LOCATION ..uviiiieiieiieieeieeteetees e esveesveesveesveesseesseseessnenseas Y
FIGURE D-5 GLUTEN DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC ....oecovveeeireeereeereeeereeeeveeeveeeeveeeeaneenns \
FIGURE D- 6 GLUTEN DRYER NO. 3 — SAMPLE LOCATION ....uuiiiiiiieerieeteecciee et etee et eetveeeveeeveeeeveeennneenns i
FIGURE D- 7 GLUTEN DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC .....uvveeierreeeeereeeceireeeeeenreeeeeveeeeeanens VIl
FIGURE D-8 GLUTEN DRYER NO. 4 — SAMPLE LOCATION ...uviiiiieeiieceite et et eetee e e eveeeteeeevaeeeaveeenraeennis IX
FIGURE D-9 STARCH DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC ....cuvveeeeireeeeeireeeeerreeeeereeeeeeveeeeennens X
FIGURE D-10 STARCH DRYER NO. T — SAMPLE LOCATION ....eiiiuiiiitieeeiieeereeeteeeeireeeveeeveeereeeevaesenveeeareeennas X
FIGURE D- 11 STARCH DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC ...vvvvieirreeeeireeecenreeeeecneeeeeeveeeeenanees Xl
FIGURE D- 12 STARCH DRYER NO. 3 — SAMPLE LOCATION ....uuviiiiiriieeeitreeeeerreeeeecnreeeennreeeeeesveeeennsneeeennnens X
FIGURE D- 13 STARCH DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC ...uvvierieeieecree e eeveeereeeevveeenneenns XIV
FIGURE D-14 STARCH DRYER NO. 4 — SAMPLE LOCATION .....uviiiieiiieeieeeie e et et eteete e eaeeaeeaeene v e XV
FIGURE D-14 STARCH DRYER NO. 5 — SAMPLE LOCATION SCHEMATIC .....uvvievieeieeeereecereeeveeeeveeeeaveeeneens XVI
FIGURE D-16 STARCH DRYER NO. 5 — SAMPLE LOCATION ...ccuviiiieieetieteeteeteeteeteeveeveeveeveeveeveenveens XVII
FIGURE D-17 FERMENTERS — SAMPLE LOCATION SCHEMATIC ...eovieiieieeiieeieesieesseenseesseesseesseesseesseesssensees XVIII
FIGURE D-18 FERMENTERS — SAMPLE LOCATION ....utiiuiiieieeeieeeiecteeeteeeteeeteestesstesseesssesssesssasnsesssesnsesssesssenses XIX
FIGURE D-19 CO2 SCRUBBER QUTLET — SAMPLE LOCATION SCHEMATIC ...oeeeireeeeeireeecetreeeeereeeeeereeeeenanees XX
FIGURE D-20 BOILER NOS. 5 & 6 — SAMPLE LOCATION SCHEMATIC ....vieuieeeieeiieeiieeeieeeeeente e eaeeeaeenveesve e XXI
FIGURE D-21 BOILER NOS. 5 & 6 — SAMPLE LOCATION ...eicviiiiieeierieerieeteeesereesreeesseessseesssessssesssessseees XXl
FIGURE D-22 BOILER NO. 4— SAMPLE LOCATION SCHEMATIC ...uveieureeereeereeeeieeeereeeeteeeeveeeeaveeereeenseeensnees XX
FIGURE D-23 BOILER NO 4 — SAMPLE LOCATION .....uviiiureeeiieeereeereeetreesereesreessseesssesssssssssessssesssessnseees XXIV
FIGURE D-24 BOILER NO. 2— SAMPLE LOCATION SCHEMATIC ...cvveuvienreeieereereeireenveeeveesveesseesssesseesseeseas XXV
FIGURE D-25 BIOFILTER INLET — SAMPLE LOCATION SCHEMATIC ..cuvviireeeireeereeereeeeteeeeteeeeveeeeveeenseeennne s XXVI
FIGURE D-26 BIOFILTER OUTLET EAST EPL ID 40 — SAMPLE LOCATION ...cuviitieiieeiieeiiecteecee e XXVII
FIGURE D-27 BIOFILTER OUTLET WEST EPL ID 41 — SAMPLE LOCATION ...cuvvieteeeieeeereeereeeiee e eevee e XXVII
FIGURE D- 28 DDG PELLET PLANT STACK — SAMPLE LOCATION SCHEMATIC.....ccevveeeieeeieeieeee e e XXVIII
FIGURE D-29 DDG PELLET PLANT STACK — SAMPLE LOCATION PHOTOGRAPH.......eeevuveeeeeeeeeeecveeeeveeenene XXIX

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA TOC-I 7052A/525548/20



SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Shoalhaven Starches Pty Limited to conduct an odour emission survey at their
manufacturing complex in Bomaderry, New South Wales (NSW).

The objective of the survey is to comply with Condition M2.1 of the Environment
Protection Licence (EPL) No. 883 issued by the Environment Protection Authority (EPA).
The EPA is now part of the Office of Environment and Heritage (OEH).

Section 2 of this report outlines Conditions P1 and M2 which identify the potential point
and diffuse odour sources and the sampling and analysis methods respectively required
by the OEH. This survey monitored the quarterly and annual odour concentrations as
required in section M2.2 of EPL 883.

In addition, the Carbon Dioxide (COz) Scrubber Inlet sampling point, which currently is
not listed in EPL 883 and therefore does not have EPA Identification No., was also
sampled.

The EPL No.883 annual monitoring is undertaken in the period from May 1 to April 30
each the year. In addition Quarterly monitoring is conducted in the following periods:
Quarter 1 May to July inclusive

Quarter 2 August to October inclusive
Quarter 3 November to January inclusive
Quarter 4 February to April inclusive

The 2019-2020 Annual and Quarter 4 odour test results are presented in this report.
These tests were conducted on 21 and 27 February, and 3 March 2020.
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FEBRUARY & MARCH 2020

2 MONITORING REQUIREMENTS

2.1 ENVIRONMENT PROTECTION LICENCE 883 (Issuep 20 JuNe 2018)

2.1.1 CONDITION P1 LOCATION OF MONITORING/DISCHARGE POINTS AND AREAS

Table 2-1 identifies the point and diffuse sources as defined by the OEH that relate to
this survey as per most recent version of EPL No. 883 dated 20 June 2018.

TABLE 2-1 LOCATION OF ODOUR MONITORING/DISCHARGE POINTS AND AREAS

EPL ID. No. Location Odour Samples | Frequency as per
TM OM-7/8 M2.2 EPL 883
8 No. 1 Gluten Dryer 1 Quarterly
9 No. 2 Gluten/Starch Dryer* 1 Quarterly
10 No. 3 Gluten Dryer 1 Quarterly
11 No. 4 Gluten Dryer 1 Quarterly
12 No. 1 Starch Dryer 1 Quarterly
13 No. 3 Starch Dryer 1 Quarterly
14 No. 4 Starch Dryer 1 Quarterly
16 COz Scrubber outlet 1 Quarterly
Not specified COz Scrubber inlet 1 -
19 Effluent Storage Dam 1 1 Yearly
20 Effluent Storage Dam 2 1 Yearly
21 Effluent Storage Dam 3 1 Yearly
23 Effluent Storage Dam 5 1 Yearly
24 Effluent Storage Dam 6 1 Yearly
25 Sulphur Oxidisation Pond 1 Yearly
35 Combined Stack Boilers No.5 & 6 1 Quarterly
39 Inlet Pipe to Biofilters A & B 1 Quarterly
40 Outlet of Biofilter A 2 Quarterly
41 Outlet of Biofilter B 2 Quarterly
42 Boiler No.4 1 Quarterly
44 Fermenter 1 Quarterly
45 Boiler No.2 1 Quarterly
46 DDG Pellet Plant Stack 1 Quarterly
47 No.5 Starch Dryer 1 Quarterly
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

2.1.2 CONDITION M2 -REQUIREMENT TO MONITOR CONCENTRATION OF POLLUTANTS
DISCHARGED

Condition M2.1 states: For each monitoring/discharge point or utilisation area specified below
(by a point number), the licensee must monitor (by sampling and obtaining results by analysis)
the concentration of each pollutant specified in Column 1. The licensee must use the sampling

method, units of measure, and sample at the frequency specified in the other columns.

TABLE 2-2 SAMPLING AND ANALYSIS OF POINT SOURCES (POINTS 8-14, 16 & 47)

Pollutant Units Frequency Approved Method
Dry Gas Density kg/m3 Quarterly TM-23
Flow m3/s Quarterly T™M-2
Moisture % Quarterly T™M-22
Molecular Weight of stack gases g/g-mole Quarterly T™-23
Odour ou Quarterly OM-7
Oxygen % Quarterly T™M-25
Temperature oC Quarterly TM-2
Velocity m/s Quarterly T™M-2
TABLE 2-3 SAMPLING AND ANALYSIS OF DIFFUSE SOURCES (POINTS 19-21 & 23-25)
Pollutant Units Frequency Approved Method
Odour ou Yearly OM-7
TABLE 2-4 SAMPLING AND ANALYSIS OF POINT SOURCE (POINTS 35, 42 & 45)
Pollutant Units Frequency Approved Method
Cadmium mg/m3 Quarterly ™ -12,13 & 14
Mercury mg/m?3 Quarterly ™ -12,13 & 14
Moisture % Quarterly TM-22
Nitrogen Dioxide mg/m3 Quarterly TM-11
Odour ou Quarterly OM-7
Opacity % Continuous CEM-1
Oxygen % Quarterly TM-25
Sulphur Dioxide mg/m3 Yearly T™-4
Temperature oC Quarterly T™-2
Total Solid Particles mg/m3 Quarterly T™M-15
Type 1 and 2 substances in aggregate mg/m3 Quarterly ™ -12,13 & 14
Velocity m/s Quarterly T™M-2
Volatile Organic Compounds mg/m3 Quarterly TM-34
Volumetric Flowrate m3/s Quarterly T™-2
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TABLE 2-5 SAMPLING AND ANALYSIS OF SOURCES (POINTS 39-41, 44 & 446)

Pollutant Units Frequency Approved Method
Odour ou Quarterly OM-7

Key to Tables 2.2 to 2.5:

% = percent

oC = degrees Celsius

g/ g.mole = grams per gram mole

kg/m3 = kilograms per cubic metre

m/s = metres per second

m3/s = cubic metres per second

mg/m3 = milligrams per cubic metre

OM = Other Method

ou = odour units

™ = Test Method
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3 PRODUCTION CONDITIONS

Shoalhaven Starches personnel considered the factory, ethanol distillery and farm were
operating under typical conditions on the days of testing.

EPA ID No.46 DDG Pellet plant exhaust was not available for odour emission

monitoring during the period of days that the odour emission survey was undertaken.

All other sources were monitored as per the EPL including the emission from the new
DDG Dryer No. 4 which is an additional inlet stream to the Biofilter.
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4 ODOUR EMISSION TEST RESULTS

SEMA performed odour emission sampling and odour analysis was performed by
Odour Research Laboratories Australia (ORLA), which are both NATA accredited
(No0.15043) facilities to ISO 17025 for this.

Refer Appendix B for NATA accredited ORLA Olfactometry Test Reports
7052/0ORLA/01, 02 and 03. Refer Appendix A for exhaust gas flow and emission tests
results from point sources, Appendix C for details calibration of instruments used to

take measurements and Appendix D for sample locations.

Table 4-1 summarises the odour emission concentrations from all sources.

TABLE 4-1 ODOUR EMISSION CONCENTRATION TEST RESULTS - Q4 & ANNUAL, 2019-2020

EPA ID No. Description Date Odour Concentration (ou)
8 No.1 Gluten Dryer 20.02.2020 360
9 No.2 Gluten Dryer 20.02.2020 610
10 No.3 Gluten Dryer 20.02.2020 560
11 No.4 Gluten Dryer 20.02.2020 360
12 No.1 Starch Dryer 27.02.2020 120
13 No.3 Starch Dryer 20.02.2020 510
14 No.4 Starch Dryer 20.02.2020 783
16 Carbon Dioxide Scrubber Outlet 20.02.2020 8,700
- Carbon Dioxide Scrubber Inlet 20.02.2020 7,400
19 Effluent Storage Dam 1 02.03.2020 560
20 Effluent Storage Dam 2 02.03.2020 510
21 Effluent Storage Dam 3 02.03.2020 510
23 Effluent Storage Dam 5 02.03.2020 330
24 Effluent Storage Dam 6 02.03.2020 82
25 Sulphur Oxidation Pond 02.03.2020 250
35 Combined Stack No. 5 & 6 Boilers 27.02.2020 2000
9 [ marreremopGDue | s
39A | puet Pipe from DDG Dryer #4101 5702 2020 23,000
40 Outlet of Biofilter A (east&west) 27.02.2020 790 & 1200
41 Outlet of Biofilter B (east&west) 27.02.2020 850 & 2400
42 Boiler No. 4 27.02.2020 2,000
44 Fermenter No. 12 20.02.2020 5,200
45 Boiler No. 2 27.02.2020 1,500
46 DDG Pellet Plant Stack n/a - Not available
47 No.5 Starch Dryer 20.02.2020 430
Key: ou = odour units
n/a = nil sample , not operating on any of sampling days
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5 CONCLUSIONS

SEMA completed the odour sampling and analysis at Shoalhaven Starches
manufacturing facility at Bomaderry for the 2019-2020 Quarter 4 and Annual
monitoring.

Figure 5-1 presents graphical representations of odour emission concentrations recorded
for Gluten Dryers No.1, 2, 3 and 4 since autumn 2005.

Figure 5-2 presents graphical representations of odour emission concentrations recorded
for Starch Dryers No.1, 3 and 4 since autumn 2005.

Figure 5-3 graphically shows the Starch Dryer No. 5 odour emission concentrations since
spring 2017.

Figure 5-4 graphically shows the Fermenter odour emission concentrations since
summer 2007-2008.

Figure 5-5 illustrates odour emission concentrations from the Carbon Dioxide Scrubber
since autumn 2013.

Figures 5-6 and 5-7 graphically show the Combined Boiler 5 and 6 stack and the Boiler
No.4 stack odour emission concentrations since summer 2013-2014 respectively.

Figure 5-8 shows the Boiler 2 stack odour emission concentrations since winter 2019.

Figure 5-9 graphically shows the Bio-filter odour emission concentrations since autumn
2010 and inlet to biofilter odour concentrations from DDG Dryer Nos. 1, 2 & 3. In
addition, this quarter includes the odour emission from DDG Dryer No. 4 which has
similar odour concentration as the other DDG dryers.

Figure 5-10 graphically shows the DDG Pellet plant Stack odour emission concentrations
since spring 2016.

Figures 5-11 to 5-15 show Effluent Pond odour emission concentrations since summer
2003-2004.

Figure 5-16 shows Sulphur Oxidation Pond odour emission concentrations since winter
2010.
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FIGURE 5-1 ODOUR EMISSION CONCENTRATIONS, GLUTEN DRYERS NO.1,2,3 & 4

Gluten Dryers - EPA 8, EPA 9, EPA 10 & EPA 11
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FIGURE 5-2 ODOUR EMISSION CONCENTRATIONS, STARCH DRYERS NO.1, 3 & 4

Starch Dryers - EPA 12, EPA 13 & EPA 14

Zero result represents Dryer not operating on days of testing
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FIGURE 5-3 ODOUR EMISSION CONCENTRATIONS, STARCH DRYER 5

Starch Dryer -5

Zero result represents Dryer not operating on days of testing
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FIGURE 5-4 ODOUR EMISSION CONCENTRATIONS, FERMENTERS

Fermenters

Zero Result represents Fermenter not operationg or not available to be tested during
sampling
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FIGURE 5-5 ODOUR EMISSION CONCENTRATIONS, CARBON DIOXIDE SCRUBBER OUTLET

Carbon Dioxide Scrubber
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FIGURE 5-6 ODOUR EMISSION CONCENTRATIONS, COMBINED BOILER 5 AND é STACK

Combined Boiler 5 & 6 Stack
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FIGURE 5-7 ODOUR EMISSION CONCENTRATIONS, BOILER 4 STACK

Boiler 4
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FIGURE 5-8 ODOUR EMISSION CONCENTRATIONS, BOILER 2 STACK
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FIGURE 5-9 ODOUR EMISSION CONCENTRATIONS, BIOFILTERS

Biofilter Inlet & Biofilter Outlet

Zero Result represents Biofilter not available to be sampled by for the event
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FIGURE 5-10 ODOUR EMISSION CONCENTRATIONS, DDG PELLET PLANT STACK

DDG Pellet Plant
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FIGURE 5-11 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 1

EPAID 19
Dam No.1
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FIGURE 5-12 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 2

EPA ID 20
Dam No.2

Zero Result represents insufficient Volume to conduct Sampling
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FIGURE 5-13 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 3

EPAID 21
Dam No.3

Zero Result represents insufficient Volume to conduct Sampling
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FIGURE 5-14 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 5

EPAID 23
Dam No.5

Zero Result represents insufficient Volume to conduct Sampling
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FIGURE 5-15 ODOUR EMISSION CONCENTRATIONS, EFFLUENT STORAGE DAM 6

EPAID 24
Dam No.6

Zero Result represents insufficient Volume to conduct Sampling
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FIGURE 5-16 ODOUR EMISSION CONCENTRATIONS, SULPHUR OXIDATION POND

EPAID 25
Sulphur Oxidation Pond
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[ TEST METHODS

6.1 ODOUR MEASUREMENT/DYNAMIC OLFACTOMETRY
(AS 4323.3 & AS 4323.4 and OM-7 and OM-8)

Samples were collected in 30L Nalophane sampling bags which are enclosed in airtight
plastic containers. Surface samples were collected utilising an equilibrium flux hood or
witches hat flux hood.

Odorous gas for analysis was drawn through a Teflon (PTFE) sample probe. The gas
then passes through a Teflon (PTFE) tube connected to the Nalophane sampling bag.
The sampling pump is connected to the airtight plastic container to provide a sample gas
flow-rate of approximately 0.5 - 1.5 litres per minute. After the required volume has
been sampled, the pump is stopped and the bag sealed with a stainless steel valve. Two
samples were collected from each site.

Using a triangular forced choice olfactometer, the Nalophane bag of odour sample was
dynamically diluted to various concentrations with dry odour free air.

The diluted sample was then presented to a panel of screened panellists as one of these
airflows. The panellists then recorded if they could detect any odour and from which
flow. The other two flows were discharging odour free air.

The odour is always presented to the panellists in ascending concentration; that is, from
lower to higher concentration. The panellists are required at each dilution level to give a
response as to what they are smelling from the flows (forced choice methodology). The
response options for the panellists are:

‘Guess’ Unable to determine which air flow contains the diluted odours

‘Inkle’ Thinks that one of the flows could be different from the other two
flows

‘Detect’ or Is confident that one of the airflows smells different from the other

‘Certain’ two flows. Not necessarily able to say what the smell is.

‘Recognise’ Thinks that one of the flows could be different from the other two

flows and is able to:

m  Assign a ‘hedonic tone’ (pleasantness scale number) to the odour
ranging from -10 to 10 and/or
m  Able to assign a character to the colour, as in ‘it smells like ...
Note: that the Recognise level concentration and Hedonic Tone and Odour
descriptors are obtained with the diluted odour, panellists are not exposed to
the full strength odour.
The percentage panel response and dilution levels used were then entered into a
computer programme to determine the 50% panel response. This dilution level
corresponds to the odour concentration of the sample.

Sampling and dilution lines are constructed from teflon, stainless or glass to prevent
contamination of the sample. The sampling and the dilution procedures used were in
accordance with OEH NSW Method OM-7 and OM-8, which are based on Standards
Association of Australia, AS4323.3 and AS4323 4.
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6.1.1 ODOUR PANEL SELECTION

Odour panellists must meet certain criteria to qualify as and remain panellists. Their
average sensitivity to n-Butanol must be between 20 and 80 parts per billion (ppb) and
their variability in response to n-Butanol must be within a certain range.

Panellists are screened against n-Butanol before every panel session to ensure they are in
compliance.

Panellists should not suffer from respiratory complaints, nor should they eat or smoke
or drink anything but water during the half hour preceding or during the test period
and their person and clothing should be odour free and have not been exposed to an
odorous environment before testing.

6.1.2 ODOUR TERMINOLOGY

The odour level is expressed in odour units and for mixed odours is analogous to
concentration expressed in parts per billion. The odour detection level is defined as the
ratio of the volume that a sample of odorous gas would occupy when diluted to the threshold of
detection of that odour to the volume of the sample. In simpler terms, the ratio indicated the
number of dilutions necessary to reduce the odour to its threshold of detection or odour
detection threshold. This ratio is expressed in odour units or number of dilutions to
detection threshold. For example, a value of 2,000 odour units would mean the volume
of the initial sample of odorous gas would need to be diluted 2,000 times before the
odour would just be detectable to the average human nose, that is, at the odour detection
threshold.

6.2 EXHAUST GAS VELOCITY
(OEH NSW TM-2 and USEPA Method 12)

Velocity profiles were obtained across the stack utilising an Airflow Developments Ltd.
S-type pitot tube and digital manometer.

6.3 EXHAUST GAS TEMPERATURE
(OEH NSW TM- 2, 3 & 4 and USEPA Methods 2, 3 & 4)

The exhaust gas temperature was measured using a Digital thermometer (0-1200°C)
connected to a chromel/alumel (K-type) thermocouple probe.

6.4 OXYGEN (O2)

(OEH NSW TM-25 and USEPA Method 3A)
O2 was analysed by a Testo 350 analyser.

6.5 MOISTURE

(OEH NSW TM-22 and USEPA Method 4)

Moisture from the stack was determined in accordance with OEH NSW TM-22 and
USEPA Method 4. In particular, M4 Section 2.2.1 which nominates a moisture
approximation method used to enable calculation of isokinetic sampling rates and where
isokinetic sampling is not required such as odour sampling.
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6.6 ACCURACY

All results are quoted on a dry basis. SEMA has adopted the following (Table 6-1)
uncertainties for various stack testing methods.

TABLE 6-1 ESTIMATION OF MEASUREMENT UNCERTAINTY

Pollutant Methods Uncertainty
Moisture AS4323.2, TM-22, USEPA 4 25%
Odour AS4323.3, AS4323.4 3 times
Oxygen and Carbon Dioxide TM-24, TM-25, USEPA 3A 1% actual
Velocity AS4323.1, TM-2, USEPA 2A & 2C 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level

(i.e. by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source — Measurement
Uncertainty)

Sources: Measurement Uncertainty — implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.
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APPENDIX A — EMISSION TEST RESULTS

Glossary:

% = percent

oC = Degrees Celsius

am?®/min = cubic metre of gas at actual conditions per minute
Normal Volume (m®) = cubic metre at 0°C and 760 mm pressure and 1 atmosphere
am?® = cubic metre of gas at actual conditions

g/g mole = grams per gram mole

g/s = grams per second

hrs = hours

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

m? = square metre

m/s = metre per second

m3/sec = cubic metre per second at 0°C and 1 atmosphere
mg = milligrams

mg/ m? = milligrams per cubic metre at 0°C and 1 atmosphere
Oz = Oxygen

Abbreviations for names of SEMA staff who completed either Sampling or Analysis or QA

Checking
PWS = Peter W Stephenson
JW = Jay Weber
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TABLE A-1 EMISSION TEST RESULTS — GLUTEN DRYERS 1,2, 3 & 4

Emission Test Results

Velocity & Flow / Moisture

Project Number

7052

Project Name

Shoalhaven Starches

Test Location EPAID 8 EPAIDY9 | EPAID10 | EPAID 11
Gluten Gluten Gluten Gluten
Dryer 1 Dryer 2 Dryer 3 Dryer 4
Date 20.02.2020 | 20.02.2020 | 20.02.2020 | 20.02.2020
Dry
Run
Method TM-1 & TM-2 & TM-22
Sample Start Time (hrs) 11:36 12:00 11:05 12:17
Sample Stop Time (hrs) 11:57 12:18 11:31 12:38
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 71.7 70 73.6 74.5
Stack Cross-Sectional area (m?) 1.431 1.094 4.410 2.310
Average Stack Gas Velocity (m/s) 13.5 17.0 9.9 17.1
Actual Gas Flow Volume (am3/min) 1,157 1,114 2,628 2,365
"(Fri)lgz;lnlrilﬁ;mal Gas Flow Volume 856 779 1927 1736
Total Normal Gas Flow Volume (m3/s) 14.3 12.9 321 28.9
Total Stack Pressure (kPa) 101.0 92.6 101.4 101.1
Moisture Content (% by volume) 6.4 4.7 7.1 6.4
Molecular Weight Dry Stack Gas )8.8 8.8 8.8 8.8
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 209 20.90 20.9 20.9
Analysis Odour Odour Odour Odour
Method AS4323.3 AS4323.3 | AS4323.3 | AS4323.3
ORLA Number 5284 5283 5282 5285
SEMA Number 727830 727829 727828 727831
Odour Concentration (As Received) (ou) 360 600 560 360
Odour Concentration (Final) (ou) 360 600 560 360
Normal MOER (As Received) (ou m3/s) 5,200 7,800 18,000 10,500
Normal MOER (Final) (ou m3/s) 5,200 7,800 18,000 10,500
?;IES;?/‘SM Emission Rate Limit NoLimit | NolLimit | NoLimit | No Limit
Sample Storage Period 2 days 2 days 2 days 2 days
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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TABLE A-2 EMISSION TEST RESULTS — STARCH DRYERS 1, 3,4 & 5

Emission Test Results

Velocity & Flow / Moisture

Project Number

7052

Project Name

Shoalhaven Starches

Test Location EPAID12 | EPAID13 | EPAID14 | EPAID 47
Starch Starch Starch Starch
Dryer 1 Dryer 3 Dryer 4 Dryer 5
Date 27.02.2020 | 20.02.2020 | 20.02.2020 | 20.02.2020
Dry
Run
Method TM-1, TM-2 & TM-22
Sample Start Time (hrs) 11:59 10:28 10:28 13:20
Sample Stop Time (hrs) 12:20 10:50 10:49 13:40
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 404 32.5 40.1 68.0
Stack Cross-Sectional area (m?2) 2.250 1.000 1.000 4.524
Average Stack Gas Velocity (m/s) 6.6 20.7 21.2 14.5
Actual Gas Flow Volume (am3/min) 896 1,241 1,272 3,935
"(F;)I?} gio;)mal Gas Flow Volume 735 1,052 1,037 2942
Total Normal Gas Flow Volume (m3/s) 12.3 17.5 17.3 49.0
Total Stack Pressure (kPa) 101.2 101.1 101.2 101.0
Moisture Content (% by volume) 5.8 5.0 6.4 6.3
Molecular Weight Dry Stack Gas 8.8 )8.8 8.8 8.8
(g/gmole)
Dry Gas Density (kg/m3) 1.29 1.29 1.29 1.29
Oxygen (%) 20.9 20.9 20.9 20.9
Analysis Odour Odour Odour Odour
Method AS4323.3 | AS4323.3 | AS4323.3 AS4323.3
ORLA Number 5291 5280 5281 5286
SEMA Number 727836 727826 727827 727832
Odour Concentration (As Received) (ou) 116 510 783 430
Odour Concentration (Final) (ou) 116 510 783 430
Normal MOER (As Received) (ou m3/s) 1,421 8938 13,538 21,083
Normal MOER (Final) (ou m3/s) 1,421 8938 13,538 21,083
?gisrigi;’“r Emission Rate Limit No Limit | NoLimit | NoLimit | No Limit
Sample Storage Period 2 days 2 days 2 days 2 days
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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TABLE A-3 EMISSION TEST RESULTS — BOILERS NO. 586, 4 & 2

Emission Test Results

Velocity & Flow / Moisture

Project Number 7052
Project Name Shoalhaven Starches
Test Location EPAID 35 EPA ID 42 EPA ID 45
Boilers 5&6 Boiler 4 Boiler 2
Date 27.02.2020 27.02.2020 27.02.2020
Dry
Run 1
Method TM-1, TM-2 & TM-22
Sample Start Time (hrs) 10:06 10:43 11:14
Sample Stop Time (hrs) 10:27 11:04 11:35
Inlet/Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 139 162 217
Stack Cross-Sectional area (m?2) 3.142 1.057 0.950
Average Stack Gas Velocity (m/s) 14.8 19.4 9.2
Actual Gas Flow Volume (am3/min) 2,794 1,228 523
Total Normal Gas Flow Volume (m3/min) 1,755 729 278
Total Normal Gas Flow Volume (m3/s) 29.26 12.15 4.64
Total Stack Pressure (kPa) 101.1 101.2 101.3
Moisture Content (% by volume) 5.0 5.4 4.5
Molecular Weight Dry Stack Gas (g/gmole) 30.1 29.8 30.1
Dry Gas Density (kg/m3) 1.34 1.33 1.34
Oxygen (%) 8.4 10.0 8.4
Analysis Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3
ORLA Number 5288 5289 5290
SEMA Number 727833 727834 727835
Odour Concentration (As Received) (ou) 2,000 2,000 1,500
Odour Concentration (Final) (ou) 2,000 2,000 1,500
Normal MOER (As Received) (ou m3/s) 58,500 24,000 7,100
Normal MOER (Final) (ou m3/s) 58,500 24,000 7,100
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit No Limit
Sample Storage Period 2 days 2 days 2 days
Calculations entered by JW JW JW
Calculations checked by PWS PWS PWS
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TABLE A-4 EMISSION TEST RESULTS — FERMENTER 15 & CO2 SCRUBBER OUTLET

Emission Test Results

Velocity & Flow / Moisture

Project Number 7052A (table amended)
Project Name Shoalhaven Starches
Test Location EPA ID 44 EPAID 16
Fermenter 15 CO; Scrubber outlet
Date 20.02.2020 20.02.2020
Dry
Run 1
Method TM-1,TM-2 & TM-22
Sample Start Time (hrs) 12:43 8:52
Sample Stop Time (hrs) 12:43 9:13
Inlet/Exhaust Exhaust Exhaust
Stack Temperature (°C) 30.3 28.9
Stack Cross-Sectional area (m?) 0.071 0.196
Average Stack Gas Velocity (m/s) 1.7 8.5
Actual Gas Flow Volume (am3/min) 7.3 100
Total Normal Gas Flow Volume (m3/min) 6.3 87
Total Normal Gas Flow Volume (m?/s) 0.106 1.453
Total Stack Pressure (kPa) 101.5 101.1
Moisture Content (% by volume) 3.7 3.5
Molecular Weight Dry Stack Gas (g/gmole) 29.6 31.2
Dry Gas Density (kg/m?3) 1.32 1.39
Oxygen (%) 0.5 0.1
Analysis Odour Odour
Method AS4323.3 AS4323.3
ORLA Number 5277 5278
SEMA Number 727823 727824
Odour Concentration (As Received) (ou) 5,200 8,700
Odour Concentration (Final) (ou) 5,200 8,700
Normal MOER (As Received) (ou m3/s) 548 12,700
Normal MOER (Final) (ou m3/s) 548 12,700
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Sample Storage Period 2 days 2 days
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-5 EMISSION TEST RESULTS — BIOFILTER INLETS

Emission Test Results

Velocity & Flow / Moisture

Project Number

7052

Project Name

Shoalhaven Starches

EPAID 39 EPA ID 39

Test Location Biofilter Inlet from Biofilter Inlet from
DDG Dryers 1,2 & 3 DDG Dryer# 4
Date 27.02.2020 27.02.2020
Dry

Run 1
Method TM-1, TM-2 & TM-22
Sample Start Time (hrs) 13:08 13:25
Sample Stop Time (hrs) 13:20 13:46
Inlet/Exhaust Exhaust Exhaust
Stack Temperature (°C) 434 294
Stack Cross-Sectional area (m?2) 0.283 0.049
Average Stack Gas Velocity (m/s) 15.0 8.6
Actual Gas Flow Volume (am3/min) 255 25
Total Normal Gas Flow Volume (m3/min) 195 22
Total Normal Gas Flow Volume (m?3/s) 3.2 0.4
Total Stack Pressure (kPa) 96.6 101.6
Moisture Content (% by volume) 7.2 3.6
Molecular Weight Dry Stack Gas (g/gmole) 28.8 28.8
Dry Gas Density (kg/m3) 1.29 1.29
Oxygen (%) 20.9 20.9
Analysis Odour Odour
Method AS4323.3 AS4323.3
ORLA Number 5297 5296
SEMA Number 727842 727841
Odour Concentration (As Received) (ou) 25,300 23,200
Odour Concentration (Final) (ou) 25,300 23,200
Normal MOER (As Received) (ou m3/s) 82,000 8,500
Normal MOER (Final) (ou m3/s) 82,000 8,500
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Sample Storage Period 2 days 2 days
Calculations entered by JW JW
Calculations checked by PWS PWS
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TABLE A-6 EMISSION TEST RESULTS — BIOFILTER OUTLETS

Emission Test Results

Biofilter Exhaust Airflow and Odour Concentration

Project Number

7052

Project Name

Shoalhaven Starches

EPA ID 40 EPAID 40 EPAID 41 EPAID 41
Test Location Biofilter A Biofilter A Biofilter B Biofilter B
East West East West
Date 27.02.2020 27.02.2020 27.02.2020 27.02.2020
Run 1
Method TM-2 & TM-22
Sample & Flow Start Time (hrs) 14:14 14:41 14:07 14:47
Sample & Flow Stop Time (hrs) 14:33 15:03 14:40 15:10
Inlet/Exhaust Exhaust Exhaust Exhaust Exhaust
Stack Temperature (°C) 39.9 39.6 40.5 38.0
Proportion of Inlet air flow 0.25 0.25 0.25 0.25
Analysis Odour Odour Odour Odour
Method AS4323.3 AS4323.3 AS4323.3 AS4323.3
ORLA Number 5292 5293 5294 5295
SEMA Number 727837 727838 727839 727840
Odour Concentration (as received) (ou) 790 1,240 850 2,400
Odour Concentration (Final) (ou) 790 1,240 850 2,400
Normal MOER (as received) (ou m%s) 720 1,100 790 2,000
Normal MOER (Final) (ou m%/s) 720 1,100 790 2,000
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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APPENDIX B — CERTIFICATES OF ANALYSIS
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY, NSW

ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
FEBRUARY & MARCH 2020

-

Odour Research Laboratories Australia

A Division of Pater W. Stephenson & Associates Py Lid
ACN 002 600 526 |Incorporated i NSW)

ABN 75002 00 526

S52A Hompstead Rood
Auoum NSW 2144 Australia
lel: (02} 9737 99921

E-Mal: pstephbersoniiola.com,au

Olfactometry Test Report

Client

Project

Order

Report

The measurement was commissioned by SEMA on behalf of:

Organisation:
Address:

Contact:

Sampling Sife:

Telephone:

Email:

ORLA Report Number:
Project Manager:

Testing operator:

ORLA Sample number(s):
SEMA Sample number(s):

Analysis Requested
Order requested by:
Date of order;
Order number:
Telephone:

Signed by:

Order accepted by:

Date of 1ssue:

Shoalhaven Starches

Bolong Road, Bomaderry NSW 2541

John Studdert

Ponds 1, 2,3, 5 & 6, SO Basin Pond, Starch Drvers 1, 4 & 5,
Gluten Dryers 1, 2, 3 & 4, Boiler 5&6, Boiler 4, Biofilter A east &
west outlets, Biofilter B east & west outlets, Biofilter inlet, CO:
Scrubber inlet & outlet, Fermenter, DDG Pellet Plant stack (not
accessible this survev).

024423 8254

John.studdert@manildra.com.au

7052/ORLA /01
Margot Kimber

Peter Stephenson

5277 to 5304

727823 to 727848

Odour Analysis

SEMA on behalf of Shoalhaven Starches
21 February 2020

5094
02 9737 9991

Margot Kimber

Peter Stephenson

23 April 2020

This report cannot be reproduced except in full.

Accredited for Complunce with ISO/IEC 17025 - Testing

NATA sceredited laboratory number 15043,

COo0UR RESEARCH LABCRATORIES ALSTRALA

VERSION: 4.4

PAGE | OF 7
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SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

COOUR CONCENTRATION MEASUREMENTS RESULTS 7052/ORLAL

Investigated Item

Analysis Method

[dentification

Method

Instrument Used

Measuring Range

Environment

Measuring Dates

Instrument Precision

Instrumental
Avcuracy

Lower Detection

Odour concentration in odour units ‘ou’ determined by Sensory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received in
road condition.

The samples were analysed inaccordance with AS/NZS4323,3:2001.

The odour sample bags were labelled individually. Esch label reconded the testing laboratory,
sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chemical analysis was requinred,

The odour concentration measurements were  performed  using  dynamic  olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamic
Olfactometry AS/NZS4323,3:2000.  The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration, Any
deviation from the Australian standard is revorded in the ‘Comments’ section of this report.

The Oliactometer used during this testing session was:
ACSCENT International Olfactometer

The measuring range of the AC'SCENT International olfactometer is 12 < y < 92,102 ou. . If
the measuring range was insufficient the odour samples will have been pre-diluted,

The measurements were performed in an air- and odourconditioned room.  The room
temperature is maintained between £ 3°C,

The date of each measurement is specified with the results,

The precision of this instrument (expressed as repeatability) for a sensory calibration must be
r £0.05 in accordance with the Australian Standard AS/NZS4323.3:2001.

ACSCENT International Olfactometer: r= 0,000 (February 2020y Compliance = Yes

The accuracy of this instrument for a sensory calibration must be A £ 0.20 in accordance with
the Australian Standard AS/NZS4323.3:201.

ACSCENT International Olfactometer: A = 0,020 (February 2020)  Comphiance = Yes

The LDL for the AC'SCENT International Olfac tometer has been determined to be 12 ou.

Limit (LDL)

Traceability The measurements have been performed using standards for which the traceability o the
national standard has been demonstrated, The assessors are individually selected to comply
with fixed criteria snd are monitored every session to keep within the limits of the standard.
The results from the assessors dre traceable to primary standards of n-butanol in nitrogen.

23 April, 2020
73 4
(7 /..
SIS
Peter Stephenson
Managing Director
OOCUR REBEARCH LARDRATCRIES AUSTRALLA VERSION: 4.4 PAGE20F7
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

Odour Research Laboratories Australia

=~

Odour Olfactometry Results - 7052/ORLA/01

Sample Analysis Date Panel Valid Sample Odour Concentration Odour Character &

& Time Size ITEs Hedonic Tone '

Location IDNo. Date/Time ORLANo. (Completed) Dilution (ou) " (ou) *"

Mild fruty yoghurt (non-acidic),
wine, coconut oll, caramel liqueur,
4 8 Nil 5188 5188 alcohol, sweet & vinegary, plastic,
ink pad
(-2)

20/2/2020
09:06

21/2/2020
10:20

Sample ID:

F15 727823

5277

Vinegar, coconut oil, alcohol,
Sample |D: 727824 20/2/2020 21/2/2020 vanilla yoghurt (non-acidic),
CO.outiet 2 09:03 10:48 caramel liqueur, ink pad

(-2)

Fruit, bakery, winery, acidic orange
Sample ID: 20/2/2020 21/2/2020 . yoghurt, caramel liqueur, alcoholi,
CQOzinlet 727825 09:03 5279 11:18 4 8 e 1392 7392 banana essence, vinegar, ink pad
(-2)

Sample 1D o091 o457 Acidic fruit yoghurt, wine, vinegar,
Starch 727826  20/2/2020 21212020 coconut oil, sharp
10:40 11:46 -
Dryer 3 (-2)

Sample ID:
Starch 727827
Dryer 4

Smoke, acidic fruit yoghurt, wine,
4 8 Nil 608 610 almond oil, sharp, bitter coffee
(-2)

20/2/2020 21/2/2020
10:39 e 12:24

Wine, vinegar, smelly sandshoes

20/2/2020 21/2/2020 garbage, fruity yoghurt (non-
11:21 12.52 acidic), earth, swampy, plastic

(-2)

Sample ID

Gluten 727828
Dryer 3

ODOUR RESEARCH LABORATORIES ALSTRALIA VERSION: 4.4 PAace30r7

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX B-IV 7052A/525548/20



SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

v~ Odour Research Laboratories Australia
—

Odour Olfactometry Results - 7052/ORLA/01

N [;:::% ?:e Pre- Odour Character &

Location IDNo. Date/Time ORLANo. (Completed) Size ITEs oo tion (ou)*” (ou)?’ Hedonic Tone

Panel Valid Sample Sample Odour Concentration

Mangrove, mild swamp, wine, wet

Sample 1D: : : >
Gluten 727829 201‘2'"2020 5283 21!2?020 4 a Nil 806 606 timber, plastic, yeast, coconut oil,
Dryer 2 12:08 14:07 mould

(-2)"

Sample ID:
Gluten 727830
Dryer 1

Hessian bags, wet timber, pesticide
oil, plastic, yeast, cereal, grains
(-2)

20/2/2020 211212020
11:47 14:35

Sample 1D: o Grease, timber, pesticide oil,
Gluten 727831 2012%%20 5285 21%%320 4 8 Nil 363 363 hessian, hard plastic, cereal
Dryer 4 : : (-2)"

Sample ID: T ) Mangrove, mild swamp, wine, fruit,
Starch 727832 2022020 21'2_2020 sour milk, cereal, plastic
13:30 15:32 A
Dryer 5 (-2)

Lime, acid, citrus, household gas,
woody, tobacco, earthy, plastic,
4 8 Nil 2001 2001 paint, smoky, smoke machine,
vinegar
(-2)

Sample ID: 27/2/2020 28/2/2020
Boiler 586 721333 10:17 5289 10:10

Acid, nutty, potato, household gas,
hard plastic, smoke {nachine, vinegar
(-2)

Sample |D: 27/212020 28/2/2020

727834

Boiler 4 10:54 10:38

ODOUR RESEARCH LABCRATORIES ALSTRALA VERSION: 4.4 PAGE40OF7
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

S Odour Research Laboratories Australia
—

Odour Olfactometry Results - 7052/ORLA/01

Sample Sample Odour Concentration
Pre-
Dilution (ou) A (ou) 2*

Sample Analysis

Odour Charactqr &
Hedonic Tone *

Panel Valid

Date & Time Size ITEs

Location IDNo. Date/Time ORLANo. (Completed)

Chlorine, cooked onion, acid,
gas & slight acetylene gas, plastic,
Nil 1540 1540 smoke maching, tobacco, earth,
vinegar, sharp
(-2)

3 Hessian, old mushrooms, wheat,
Sample ID: 271212020 281212020 mould, cereal, grain, sharp,

Starch 727836 12-10 11.97 ' methylated spirits, oiligrease
Dryer 1 (-2)’

28/2/2020
11:07

Sample ID: 271212020
Boiler 2 727835 11:27

E-N
@

5290

Shoe polish, fresh garbage, vomit,

Sample ID;
2 2712/2020 28/2/2020 : old food, chocolate, burnt rubber,
EBaIZ?'tt:‘rtlgt 727837 1423 5292 12:06 4 8 Nil 785 785 bitter, garbage

(-2

Smelly sandshoes, garbage, decay,

Sample |D: = = sour milk, chocolate, cocoa powder,
Biofiter A 727838 21/2/2020 28/2/2020 sickly sweet, very strong bitter coffee,
West outlet 14:52 12:35 dirty, burnt, bitter
(-2)
Garbage, boiled cooked vegetables,
Sample ID: N smelly sandshoes, burnt rubber,
Biofiter 8 727830 2722020 5794 2y %320 4 8 Nil 854 854 cocoa powder (not sweet), dirt-road
East outlet ' ‘ works, burnt paper or garbage, bitter
(-2

Sample ID: Garbage, boiled cooked vegetables,
Biofilter B 27/2/2020 / smelly sandshoes, cocoa powder,

West outlet 727840 15:00 32 ' bitter, dirt, bumt plastic/oil
(-2

ODOUR RESEARCH LABORATORES AUSTRALIA VERSION: 4.4 PaGESCF7
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

S Odour Research Laboratories Australia
~=

Odour Olfactometry Results - 7052/ORLA/01

Sample &y::gis:e Panel  Valid S;Tep_le Sample Odour Concentration Odour Character &
Location IDNo. Date/Time ORLANo Size ITEs o & Lk £ Hedonic Tone
- . (Completed) Dilution (ou) (ou)
Sample ID: Caramel, alcohol, coffee, grain, dirt,
M : 27/3/2020 28/2/2020 . hops or cereal, rubbery, grease,
Biofilter 727841 1336 5296 14-01 4 B Nil 23241 23241 burning engine oll, mamite
inlet- DDG (-2
Sawdust, caramel, alcohol, coffee
Sample 1D _ A i -
o h oy grain, hops or cereal, earth, dirt,
ml?éc:fgtgre 27;23' ?:%20 28’.&' 20220 burnt toast, grease, vegemite,
' marmite, pest control ol
1283 (-2)°
A ; Musty, peat-like, swampy, yeast,
Sample |D: 2/3i2020 3/3/2020 " < ,
Pond 1 727843 1101 5299 10:20 4 8 Nil 558 558 wood, mild \;_e?)qmlte. bonox
3 2 7 Earthy, musty, musty cardboard
Sample |D: 2/3/2020 3/3/2020 - 4 :
Pond 2 11:42 10:48 wood smoke, grz:a_r;,)_compost, swamp
> Decay, yeasty, earthy, musty,
Sample |D: 2/3/2020 3/3/2020
Pond 3 727845 12:35 5301 1117 4 8 Nil 511 511 swamp, graf;),_slale water
) p Sewer, mould, swamp, musty, floral,
Sample |D: : 2/3/2020 3/3/2020
Pond 5 727846 11-42 11-46 sweet, hessuir;,),gram earthy
; Mould, organic, swamp, musty, earth,
Sampie ID: 2/3/2020 3/3/2020 y >
Pond 6 727847 1142 5303 13:15 4 8 Nil 82 82 grease, vamlsh.(;?mpost_ grass, oil

Burnt paper or wood, woody, bonox,
Sample ID 2/312020 3/3/2020 vegemite, peat-like, fumniture cleaner,

SO Basin 727848 11-42 13:44 swampy, fermented organic matier,
tannic acid
-1)

ODOUR RESEARCH LASORATORIES ALISTRALIA VERSION: 4.4 PAGE&O=T7
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY, NSW FEBRUARY & MARCH 2020

S Odour Research Laboratories Australia
~— o

Odour Panel Calibration Results - 7052/ORLA/01

Reference | ORLA Date Concentration of | Reference Gas Measured | Panel Average Measured | Does panel calibration measurement
Odorant Sample Reference Gas Concentration Concentration comply with AS/INZS4323.3:P2001
No. (ppm) (ou) (ppb) * (Yes/No) *
n-butanol 5276 21/02/2020 62.0 1622 38.2 Yes
n-butanol 5287 28/02/2020 62.0 1419 437 Yes
n-butanol 5298 03/03/2020 62.0 1419 43.7 Yes

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Research Laboratories Australia at their Sydney
Laboratory.

Notes from Odour Olfactometry Results:

! Sample Odour Concentration: as received in the bag
*Sample Odour Concentration: allowing for pre-dilution
T Panel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

4 Target Range for reference gas n-butanol is 20 £ z < 80 ppb and compliance with AS/NZ4323.3:2001 is based on the individuals rolling average and not on the panel
average measured concentration.

Panellist Rolling Average:

21/02/2020: SR =50.1, PR =502, TL =439, PRA =419
28/02/2020: SR =479, PR =524, TL =419, PRA =419, [|W =605
03/03/2020: PR=524, TL =419, PRA =409, [W =384

” denotes the Average Hedonic Tone: describes the pleasantness of the odour being presented where (+3) represents Very Pleasant, (0) represents Neutral and (-5)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4323.3
END OF TEST REPORT

ODOUR RESEARCH LASCRATORIES AUSTRALLA VERSION: 4.4 PaGe7 o7
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APPENDIX C — DETAILS OF INSTRUMENT CALIBRATION
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SHOALHAVEN STARCHES PTY LTD
BOMADERRY NSW

ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY

FEBRUARY & MARCH 2020

TABLE C-1 INSTRUMENT CALIBRATION DETAILS

SEMA . . . o
Asset No. Equipment Description Date Last Calibrated Calibration Due Date
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
769 Thermocouple 02-Dec-19 02-Jun-20
768 Thermocouple 02-Dec-19 02-Jun-20
885 Digital Manometer 06-Dec-19 06-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
893 Thermocouple 02-Dec-19 02-Jun-20
23-Jul-2020
726 Pitot 23-Jul-19 Visually inspected
On-Site before use
17-Apr-2020
183 Pitot 17-Apr-19 Visually inspected
On-Site before use
946 combustion analyzer 09-Dec-19 09-Jun-20
675 Personal Sampler 09-Apr-19 09-Apr-20
832 Personal Sampler 26-Feb-20 26-Feb-21
934 Personal Sampler 26-Aug-19 26-Aug-20
753 Personal Sampler 09-Apr-19 09-Apr-20
907 Gas Meter 06-Jun-19 06-Jun-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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APPENDIX D — SAMPLE LOCATIONS
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY NSW FEBRUARY & MARCH 2020

FIGURE D-1 GLUTEN DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

Disturbance is a
Junction/Bend

Sample Plane Upstream of
Disturbance is 0.4m which is

Duct Diameter < 2 Duct Diameters

1.35m

Total Number of Sampling
Sampling Points is Plane
20

Disturbance is 0.22m which is

Sample Plane Downstream of
< 6 Duct Diameters

Flow

Disturbance is a Bend
(Junction at the Roof)

In the absence of cyclonic flow activity ideal sampling plane positions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-II 7052A/525548/20
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FIGURE D-2 GLUTEN DRYER NO. 1 — SAMPLE LOCATION
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SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
BOMADERRY NSW FEBRUARY & MARCH 2020

FIGURE D-3 GLUTEN DRYER NO. 2 — SAMPLE LOCATION SCHEMATIC

A
Disturbance is a
Bend
Sample Plane Upstream of
Disturbance is 2.2m which is
Duct Diameter < 2 Duct Diameters
Total Number of 1.18m
Sampling Points is
16
1 port available/ S .
. amplin
accessible, therefore Y :ne g
10 points were used
along 1 traverse
Sample Plane Downstream of
Disturbance is 0.64m which is
< 6 Duct Diameters
Flow
Disturbance is a Bend
\ 4

Gluten Dryer 2 monitoring point has been quarantined by roof re-alignment. Access
is now prohibited to exhaust duct. Sampling point at exit only suitable for odour and
temperature and not flow and velocity

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-IV 7052A/525548/20
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FIGURE D-4 GLUTEN DRYER NO. 2 — SAMPLE LOCATION

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-V 7052A/525548/20



SHOALHAVEN STARCHES PTY LTD ANNUAL & Q4 - EPL ODOUR EMISSION SURVEY
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FIGURE D-5 GLUTEN DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC

* Disturbance is the Stack
Exit/Exhaust
Duct Diameter
2.1m*2.1m
Sample Plane Upstream of
Equivalent Diameter Disturbance is Om which is
is 2.1m < 2 Duct Diameters
Total Number of Sampling
Sampling Points is Plane
24
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is a Bend/Junction
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling with the exception of minimum velocity profile not
meeting the minimum 3 metres per second (m/s) at every sampling point. Previous
Minimum (0.8 m/s), Current Minimum (0 m/s).

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-VI 7052A/525548/20
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FIGURE D- 6 GLUTEN DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D- 7 GLUTEN DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC

Disturbance is a
Bend/Exit

Duct Diameter
1.40m * 1.65m Sample Plane Upstream of

Disturbance is 0.9m which is

Equivalent Diameter < 2 Duct Diameters

is 1.51m

Total Number of :
Sampling Points is Sampling
15 Plane

Disturbance is 8.7m which is

Sample Plane Downstream of
< 6 Duct Diameters

Flow

Disturbance is a Bend/Junction

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane position will be found to exit at 2 duct diameters downstream and 0.5 duct
diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-Vvill 7052A/525548/20
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FIGURE D-8 GLUTEN DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-9 STARCH DRYER NO. 1 — SAMPLE LOCATION SCHEMATIC

* Disturbance is the Stack Exit /
Exhaust
Duct Diameter
1.50m * 1.50m
Equivalent Diameter Sample Plane Upstream of
is 1.50m Disturbance is Om which is
< 2 Duct Diameters
Total Number of
Sampling Points is
16
No sample points S ;
' amplin
available Plzfne g
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is silencers
v

In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-10 STARCH DRYER NO. 1 — SAMPLE LOCATION
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FIGURE D- 11 STARCH DRYER NO. 3 — SAMPLE LOCATION SCHEMATIC
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FIGURE D- 12 STARCH DRYER NO. 3 — SAMPLE LOCATION
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FIGURE D- 13 STARCH DRYER NO. 4 — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-14 STARCH DRYER NO. 4 — SAMPLE LOCATION
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FIGURE D-15 STARCH DRYER NO. 5 — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane position will be found to exist at 6-8 duct
diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The sampling plane does

meet this criterion. .

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow profile
criteria for sampling.
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FIGURE D-16 STARCH DRYER NO. 5 — SAMPLE LOCATION
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FIGURE D-17 FERMENTERS — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane also does not meet the minimum sampling plane position;
sampling plane position will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance. A suitable sampling plane should be
sought fitting these criteria.

The sample location also does not meet the minimum number of access holes available.
The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling with the exception of the velocity profile not
meeting the minimum 3 metres per second (m/s) at any sampling point. Previous
measurements were Average (0.9 m/s), maximum (1.1 m/s) and minimum (0.8 m/s)
velocity profile. Current measurements are Average (1.7 m/s), maximum (3.5 m/s) and
minimum (0 m/s) velocity profile.
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FIGURE D-18 FERMENTERS — SAMPLE LOCATION
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FIGURE D-19 CO2 SCRUBBER OUTLET — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane position will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does meet this criterion.

The sample location does not meet the minimum number of access holes available.
The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-20 BOILER NOS. 5 & 6 — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions;
sampling plane conditions will be found to exist at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-21 BOILER NOS. 5 & 6 — SAMPLE LOCATION
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FIGURE D-22 BOILER NO. 4- SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions;
sampling plane conditions will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-23 BOILER NO 4 — SAMPLE LOCATION
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FIGURE D-24 BOILER NO. 2— SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-8 duct
diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The sampling plane does
not meet this criterion. Additional sample points were used in compliance with AS4323.1 as the sampling
plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane conditions
will be found to exist at 2 duct diameters downstream and 0.5 duct diameters upstream from a flow
disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow profile
criteria for sampling.
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FIGURE D-25 BIOFILTER INLET — SAMPLE LOCATION SCHEMATIC
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In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions;
sampling plane conditions will be found to exit at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance.

The sample plane also does not meet the minimum number of access points required.
Additional sample points were used in compliance with AS4323.1.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling with the exception of velocity meeting the
minimum velocity of 3m/s at every sampling point. Maximum =5.2 m/s, Average = 2.4
m/s, Minimum = 1.0 m/s.
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FIGURE D-26 BIOFILTER OUTLET EAST EPL ID 40 — SAMPLE LOCATION

FIGURE D-27 BIOFILTER OUTLET WEST EPL ID 41 — SAMPLE LOCATION
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FIGURE D- 28 DDG PELLET PLANT STACK — SAMPLE LOCATION SCHEMATIC

Disturbance is the Stack
Exit/Exhaust

Duct Diameter Sample P'a'?e Upstream Of.
1.46m Disturbance is > 3m which is
' > 2 Duct Diameters

Total Number of samplin
Sampling Points is piing

Plane

16
Sample Plane Downstream of
Disturbance is 3 m which is
< 6 Duct Diameters
Flow
Disturbance is Inlet Duct
v

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions;
sampling plane conditions will be found to exist at 2 duct diameters downstream and 0.5
duct diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and
gas flow profile criteria for sampling.
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FIGURE D-29 DDG PELLET PLANT STACK — SAMPLE LOCATION PHOTOGRAPH
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Introduction

1.1 Introduction

GHD was engaged by Shoalhaven Starches Pty Ltd (Manildra) to conduct an air quality impact
assessment for a proposed modification to the approved Shoalhaven Starches Expansion
Project (SSEP) (Modification 19). The Shoalhaven Starches factory is located at Bolong Road in
Bomaderry, New South Wales.

This report describes the background and scope of the proposed modifications, the pollutant
inventory for odorous and non-odorous emission sources and the predicted air quality impacts
at identified sensitive receptors.

1.2 Background

Flour and grains are processed at the factory to produce ethanol, starch, gluten, glucose and
distiller’s dried grain (DDG). Shoalhaven Starches is the holder of Environment Protection
Licence number 883 issued for the plant by the NSW EPA.

The Shoalhaven Starches Bomaderry plant currently produces around 225 million litres (ML) of
ethanol per year (production quantity fluctuates year to year based on demand). On 28 January
2009 the (then) Minister for Planning issued Project Approval MP 06_0228 for the Shoalhaven
Starches Expansion Project. The Project Approval for the SSEP enabled Shoalhaven Starches,
subject to certain conditions, to increase ethanol production in a staged manner at its
Bomaderry Plant from the previous approved level of 126 million litres per year to 300 million
litres per year. Following the Minister’s determination Shoalhaven Starches have been
implementing and commissioning works in accordance with this approval. Work on the change
in operations has been completed, coupled to quarterly testing (independent audits) of
emissions from licensed discharge points (a condition of the Licence), with the purpose to
validate the predicted impacts against the original predictions in 2008 for the ethanol expansion.

The increase in ethanol production associated with the SSEP Project Approval was made in
response to the NSW Government’s ethanol mandate which increased the mandated ethanol
content by volume in petrol in NSW from 2% to 6% in October 2011. The SSEP sought to
increase ethanol production capacity at the Shoalhaven Starches site to meet the expected
increase in demand for ethanol arising from this site. The increase in ethanol production
required upgrades to the Stillage Recovery Plant including six additional Dried Distillers Grains
Syrup (DDGS) dryers.

However, the anticipated increase in demand for ethanol has not occurred. In response,
Manildra have undertaken a series of modifications to the site with a focus on exploring
alternative options. These are summarised in Table 1-1.

Modifications 11, 12, 13, 16 and 17 were assessed by GHD in the following documents:

e  Shoalhaven Starches expansion project — Modification 11 and 12 (Project approval
MP_06_0228) Revised odour and air quality assessment (GHD 2017)

e  Shoalhaven Starches Mod 13 Air Quality Assessment Cumulative odour assessment (GHD
2017)

e  Shoalhaven Starches Mod 13 Air Quality Assessment Updated Cumulative Air Quality
Assessment (GHD 2017).

e  Shoalhaven Starches Proposed modification application MP 06_0228 Shoalhaven Starches
Expansion Project, Proposed new speciality processing facility, new gluten dryer and other
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associated works at 22, 24 and 171 Bolong Rd, Bomaderry, NSW (Mod 16) (GHD,
February 2019).

®  Manildra Group Air Quality Assessment Mod 17, 2019 (GHD, 2020)

Modification 14 did not require an air quality assessment. Modification 15 was separately
assessed by GHD for SupaGas in 2017.

Table 1-1 Summary of recent proposed modifications on site (2015-2020)

Modification Summary of changes

Modification 11

Modification 12

Modification 13

Modification 14

Modification 15

Modification 16

Reducing the number of approved DDGS Dryers from six to four.
A minor modification to the footprint of the four DDG dryers.
Relocation of the cooling towers in the DDG Plant.

A Mill Feed Silo and structure to feed DDG dryers.

Expanded use of the existing coal and woodchip storage area within
the SS Environmental farm.

The addition of two biofilters to cope with the increased number of
DDG Dryers.

A forklift maintenance building adjacent to the relocated DDG
dryers, along with a container preparation area adjacent to the
relocated DDG Dryers.

Modifications to the existing Ethanol Distillery Plant to:

increase the proportion of ‘beverage” grade ethanol that is able to be
produced on the site. This modification will enable increased
flexibility in terms of the range of types of ethanol produced at the
site (i.e. between fuel, industrial and beverage grade ethanol) to
meet market demands; and

modify the type and location of the Water Balance Recovery
Evaporator that has been previously approved under MOD 2
adjacent to the Ethanol Plant.

Modification of boilers 2 and 4, with the conversion of boiler 4 from
gas fired to coal fired.

Installation of an additional baghouse on boiler 6.
Modifications to the former paper mill site.

Construction of the SupaGas CO2 plant at the former Dairy Farmers
factory site.

Modification 16 comprised of the following:

Installation of a third flour mill C within the existing flour mill B
building

Undertaking modifications to flour mills A and B

The construction of a new industrial building adjoining the Starch
Dryer No. 5 building containing:
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Modification Summary of changes

Modification
17/18

The new product dryer

Plant and equipment associated with the processing of specialised
speciality products.

Addition to Starch Dryer No 5 building to house a bag house for this
dryer

Conversion of two existing gluten dryers (1 and 2) to starch dryers
Additional sifter for the interim packing plant

Construction of a coal-fired co-generation plant to the south of the
existing boiler house complex. The co-generation plant will house a
new boiler (No. 8)

Construction of lime silos: The lime injection system will consist of
two storage silos and associated equipment for injecting powdered
lime into each of the coal fired boilers

Relocation of the existing boiler No. 7 to the northern side of the
overall boiler house complex

Construction of an indoor electrical substation on the northern side
of Bolong Road

Construction of an additional rail intake pit for the unloading of rail
wagons

Extension of the existing electrical substation located within the main
factory area.

Modification 17 comprised of the following:

Modification to the location of the baghouse for the No. 5 Starch
Dryer. As part of this baghouse relocation, an additional stack was
added to starch dryer 5.

Use of sawmilling residue (woodchips) for boiler fuel by blending
woodchip with coal in Boilers 2 & 4

Installation of a new product dryer (No. 9) within the footprint of the
speciality products building as approved under Mod 16.

To install a ‘services lift’ to the outside of the existing staircase
adjacent to the No. 5 Starches Dryer Building to allow on-going
access for personnel and customers to the floors within the building

Modification of the service conduit extending from the Shoalhaven
Starches factory site on the southern side of Bolong Road to the
proposed Packing Plant on the northern side of Bolong Road by
elevating a section of the conduit above ground level

Amendment to design specifications for silencers to exhaust fans for
Flour Mill B

Extension of the approved footprint for the product dryer building.
The building will need to be wider than the one that has been
approved
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Modification Summary of changes

e Installation of a wet end processing plant within the product dryer
building

e Extension of speciality products building to the north to provide bulk
chemical storage to the south of the product dryer building

¢ Demolition of existing stores and maintenance offices building
e Repurposing the existing maintenance building

e Changes to car parking arrangements.

1.3 Current proposal: Modification 19

Manildra continue to explore alternative markets for products used in the manufacture of
ethanol. In line with this, modifications are proposed to the existing Ethanol Distillery Plant to
increase the production of ‘beverage’ grade ethanol on site. The modification will enable
increased flexibility in terms of the range of types of ethanol produced at the site to meet market
demands.

The modification proposal will enable an increase in production of up to 100 ML of beverage
grade ethanol per annum. The proposal will not however involve an increase in the overall
ethanol production at the site above the current approved 300 ML per year. With current
capacity of 110 ML of beverage grade ethanol, the proposal will allow production of up to 210
ML of ‘beverage’ grade ethanol per annum to meet increased market demand for these higher
quality ethanol products. There will be no increase in the overall ethanol production above the
current approved 300 ML per annum.

To increase the proportion of beverage grade ethanol production on site, Shoalhaven Starches
propose to undertake the following modifications (Mod 19):

e The installation of distillation columns and associated processing equipment immediately to
the west of the existing Ethanol Distillery Plant. The proposed plant and equipment is of
similar design, size and operation to the existing Beverage Grade Ethanol modification
approved under Mod 12.

¢ An additional three (3) ethanol storage tanks within the existing ethanol storage tank area.

e The distillery modification in the proposed location will require a boundary adjustment
adjacent to Bolong Road. Discussions have commenced with Shoalhaven City Council and
an application has been submitted seeking a boundary adjustment with Council.

e The construction of three (3) product silos above the existing interim packing plant. The
construction of these three (3) silos will necessitate the relocation of an approved electrical
substation that was approved (but not yet constructed) below and within the footprint of
where it is now proposed to site the proposed product silos. This electrical sub-station is to
be relocated to a position on the northern side (Bolong frontage) of the Gluten Dryer No. 5
building. North of Starch Dryer 5 Approved Baghouse.

e The relocation of six (6) approved but not yet constructed, and the construction of an
additional ten (10) product tanks. Under the existing approvals for the site ten (10) product
storage tanks were to be sited to the rear of the Gluten Dryer and Specialty Product
Buildings on the western side of Abernethy’s Creek. Following detailed design, the diameter
of the tanks has now increased and additional area is required for associated pumps and
supporting equipment. As a result there is insufficient room to locate these tanks in the
approved location.
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e The construction of an additional ethanol loadout immediately adjacent to and to the north
of the existing loadout facility.

¢ Installation of additional cooling towers within the eastern part of the site

e The construction of a cable stay pipe bridge across Abernethy’s Creek to supply power and
product to these buildings.

e The relocation of the extension of the existing electrical substation located on the eastern
side of Abernethy’s Creek

e The extension of the existing car park located within the western part of the site in a south-
westerly direction to provide an additional thirty-one (31) car parking staff for staff and
contractors

The relocation of the existing ethanol distillery control room from its current position adjacent the
existing ethanol plant, to the old fire pump station building which is located adjacent to the
Bolong Road frontage of the site. This use was originally approved as part of Mod 15.

The changes are shown in Figure 1.

This Air Quality Impact Assessment addresses those components of Mod 19 that have potential
air quality impacts, namely the installation of distillation columns and associated processing
equipment immediately to the west of the existing Ethanol Distillery Plant and the construction of
three (3) product silos above the existing interim packing plant.

1.4 Scope

The proposed changes (Mod 19) requires an application to the EPA assessing the associated
off-site odour and air quality impacts.

In order to meet EPA NSW requirements, this report provides:

¢ A revised emissions inventory for odorous and non-odorous sources on site. A comparative
analysis of the emissions inventory has been undertaken with the last major air quality
assessments for the site

¢ Alevel 2 air quality assessment of odour and air quality in accordance with the Approved
Methods for the Modelling and Assessment of Air Pollutants in New South Wales (EPA
2016). Dispersion modelling was undertaken using CALPUFF version 7

e A comparison of predicted odour and air quality results against the EPA criteria and against
the previous modification results.

1.5 Assumptions
The major assumptions used in this assessment are as follows:

e  Stack emission testing reports from the past measurements are accurate and
representative of normal operations, and do not vary significantly

e  The odour dispersion modelling using the NSW EPA and US EPA approved regulatory
Gaussian puff dispersion model CALPUFF version 7, which was considered appropriate for
the location. Limitations with the predicted odour are inherent within the model and in its
ability to handle multiple buildings and stacks in a complex setup, with wake effects
included. As such, the layout of the plant was simplified in order for the model to handle the
setup

e Odour emissions from the major sources of odour were modelled as both variable emission
and fixed point, volume and area sources in CALPUFF with appropriate dispersion
characteristics
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® The site representative meteorological data was obtained from previous assessments of
the plant, which have been approved by EPA NSW in the past. The meteorological data is
discussed in Section 5

e Small silos in the Packing Plant are conservatively assumed to be filled 24 hours a day

®  Odour sources with horizontal releases have conservatively been modelled with vertical
velocities of 0.1 m/s

e The VOC concentration in the biofilter exhaust is not high enough to induce density flows of
the exhaust plume in ambient air

e The emissions inventory, and therefore the dispersion modelling results, is largely based on
estimates and on data measured on site by Stephenson Environmental Management
Australia (SEMA). Actual measurements are dependent on site conditions at the time of
measurement and these conditions may change. GHD does not accept any responsibility
for updating the measurements or estimates made by SEMA.

1.6 Report structure

This report:

° Describes the operations of the plant

. Describes the site-representative meteorological and background air quality data

. Describes the proposed modifications

° Characterises odour sources at the plant, accounting for the required changes to the Mod

19 model setup

. Presents the results of odour dispersion modelling for the proposed (Mod 19) scenario
using CALPUFF

° Characterises non-odour sources at the plant

° Presents the results of air quality dispersion modelling for the proposed (Mod 19)
scenario using CALPUFF

. Presents a summary of the results and draws conclusions as to the off-site impacts (both
odour and non-odour)

° Outlines the limitations of the analyses and conclusions presented.

1.7 Limitations

This report: has been prepared by GHD for Manildra Group and may only be used and relied on
by Manildra Group for the purpose agreed between GHD and the Manildra Group as set out in
section 1.4 of this report.

GHD otherwise disclaims responsibility to any person other than Manildra Group arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring

subsequent to the date that the report was prepared.
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GHD has not been involved in the preparation of the planning submission and has had no
contribution to, or review of the submission. GHD shall not be liable to any person for any error
in, omission from, or false or misleading statement in, any other part of the submission.

The opinions, conclusions and any recommendations in this report are based on explicit
assumptions made by GHD, described in section 1.5 and throughout the body of this document,
and limitations of the modelling software CALPUFF. GHD disclaims liability arising from any of
the assumptions being incorrect. GHD has prepared this report on the basis of information
provided by Manildra Group and others who provided information to GHD (including
Government authorities), which GHD has not independently verified or checked beyond the
agreed scope of work. GHD does not accept liability in connection with such unverified
information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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Figure 1 Proposed modification 19 changes (Source: Manildra)
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Site location and context

2.1 Site description

Figure 2 shows the location and layout of the Shoalhaven Starches plant in Bomaderry, New
South Wales. It is located between the Shoalhaven River and township of Bomaderry. The plant
comprises a factory, a proposed (but not yet constructed) packing plant and environmental farm.
The packing plant lies immediately to the north of the factory, while the environmental farm is
situated approximately 400 m to the east.

2.1.1 Nearby sensitive receptors

The Approved Methods define a sensitive receptor as “a location where people are likely to
work or reside; this may include a dwelling, school, hospital, office or public recreational area”.

The site is proximate to a number of sensitive receptors. The township of Bomaderry lies to the
northwest of the factory and west of the packing plant. Nowra is situated south of the plant.
Commercial and industrial sensitive receptors are located directly adjacent to the site and
across from it along Bolong Road.

The nearest residential sensitive receptors are located between 150 to 1300 metres from the
site. The nearest commercial/industrial sensitive receptors (denoted by a receptor ID beginning
with C) and residential sensitive receptors (denoted by a receptor ID beginning with R) to the
site have been included in the modelling and are listed in Table 2-1, including the approximate
distances and orientation of each receptor from the site. The commercial/industrial receptors
also include the operating times in brackets.

The sensitive receptors are shown in Figure 3.

GHD | Report for Manildra Group - Manildra Modification 19 Air Quality Assessment, 12534209 | 9



Receptor ID

To nearest
odour source

Table 2-1 Location of identified sensitive receptors

Direction

MGA56.
Easting (m)

MGAS56.
Northing (m)

R1 150
R2 1300
R3 700
R4 1300

C1
(7am to 5pm, 45
weekdays)
Cc2
(8am to 5pm, 20
weekdays)
C3
(8am to 5pm, 30
weekdays)
C4
(7am to 4pm, 75
weekdays)
C5
(24 hours)

C6

(7am to 5pm,
weekdays 30

7am to 12pm,
Saturday)

C7

(8am to 5pm,
weekdays, 55

8am to 12pm,
Saturday)

Packing Plant w
Factory SW

281,430
280,400
281,510
283,000

6,140,610
6,139,650
6,139,310
6,139,450

Factory S
Factory SE

Factory N 281,977 6,140,501

Factory N 281,685 6,140,373

Factory N 281,663 6,140,373

Factory NW 281,615 6,140,371

125 Factory NW 281,563 6,140,372

Factory NW 281,655 6,140,320

Factory NW 281,597 6,140,289
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Operation description

3.1 General overview

Wheat flour and grains (wheat) are processed at the Shoalhaven Starches factory to produce
ethanol, starch, gluten and glucose. Solid wastes are treated to produce distiller's dried grain
(DDG), with liquid wastes being transferred to the environmental farm waste water treatment
plant. Excess treated waste water is irrigated onto pasture. The main processing and materials
treatment areas at Shoalhaven Starches comprise the:

[ Flour mill

. Starch plant

. Glucose plant
] Ethanol and distillation plants
. DDG plant

. Packing plant
[ Pellet Plant
o Environmental farm.

A brief description of the production process associated (including emission control) with each
plant is given below. Figure 4 shows the layout of the plant in terms of its operational areas,
along with the major odour sources of the plant, accounting for around 80% of total odour
emissions (excluding the environmental farm).

3.2 Flour mill

Shoalhaven Starches commenced full operations at the flour mill in June 2011. The flour mill
was originally approved by NSW Department of Planning and Environment in 2007 and was
consolidated into the ethanol expansion project approval in 2008.

Proposed modifications to the flour mill were approved in March 2016, which enabled an
increase in the total flour production capacity on the site from the previously approved limit of
265,000 tonnes per annum to 400,000 tonnes per annum.

The flour is used in the plant to produce starch, gluten, glucose and ethanol. All remaining mill
feed and pollard (flour sieving rejects) is processed through the DDG dryers for sale as stock
feed. Flours from the various grinding operations are collected and blended together before
passing through final treatment and weighing operations to bulk storage bins. Flour is taken
from these bins for use in existing site production processes.

All air extracted from the mill is passed through Buhler Airjet bag houses prior to being
discharged to the atmosphere vertically via ten individual stacks. Approval has previously been
obtained for the installation of additional plant to increase production, along with two additional
exhausts from the roof of the building.

3.3 Starch plant

Within the starch plant, flour is processed to separate the starch from gluten (the protein
component of flour). The starch is graded, dried and packed for shipment. Different grades of
starch are manufactured for food and paper making applications. Starch that is not used for
these applications is used as a raw material for the ethanol plant. Gluten is dried and sold for
use in the food industry.
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Aqueous (water-based) wastes are reused within the plant or are transferred to the
environmental farm waste water treatment plant.

Starch Dryer No.5 has been constructed and is currently operational (see Figure 4). No change
to the production volume is predicted.

3.4 Glucose plant

The glucose plant (contained within the starch plant area) houses two lines; the ‘confectioners’
glucose line and the ‘brewers’ glucose line. Confectioner’s glucose is distinguished by having
been demineralised to remove latent odours and flavours that might be carried through to the
final product by the glucose.

Both processes use starch as the raw material. The starch is broken down to its constituent
glucose molecules using enzymatic and hydrolytic processes. Water is removed from the
resulting solutions using evaporation to produce glucose and brewer’s solutions of desired
concentration. The glucose product is shipped to customers in bulk containers.

The glucose manufacturing process generates aqueous wastes, mostly condensate from the
evaporators, which is reused during regeneration of the ion exchangers.

3.5 Ethanol and distillation plants

Waste starch from the starch plant is transferred to the ethanol plant and fermented to produce
ethanol. Starch (described in section 3.3), which is in suspension, is heated in jet cookers
before being fermented.

Fermentation is carried out in fermentation vessels using the treated substrate to which an
ethanol-producing yeast inoculum has been added. The yeast inoculum is generated using
yeast propagator vessels, these being seeded using commercial strains of yeast.

Wastes from the fermenters are transferred to the DDG plant (refer to section 3.6) for
processing. Fermentation liquor from the ethanol plant is transferred to the distillation plant
where water and other impurities are removed to produce various grades of ethanol.

3.6 DDG plant

Wastes from the ethanol and distillation plant are dewatered in decanter centrifuges and dried in
steam dryers to produce granular DDG. Light phase from the DDG decanters is evaporated to
recover soluble protein (syrup) and produce clear condensate (liquid line). The syrup is added to
the dryer feed for recovery of the solids (solids line). DDG granular product is transferred to the
DDG Pellet Plant for pelletising; the DDG pellets are stored in silos. Some of the granular DDG
product is stored in a storage shed until it is loaded into trucks in the DDG load-out area.

Exhaust gases from the existing DDG dryers (three) are transferred to the boiler air intake in
order to destroy odorous components of the gases by combustion.

GHD | Report for Manildra Group - Manildra Modification 19 Air Quality Assessment, 12534209 | 14



3.7 Steam production

Steam is generated at Shoalhaven Starches by using a combination of three gas fired boilers
(numbers 1, 3 and 7) and four coal fired boilers (humbers 2, 4, 5 and 6). The combustion gases
from these boilers are discharged via stacks, with boilers 5 and 6 having a combined stack.
Exhaust from boilers 2 and 4 is treated in a cyclone and baghouse prior to discharge to
atmosphere. Exhaust from boilers 5 and 6 is treated in a baghouse prior to discharge to
atmosphere.

The number of boilers operational at any given time depends on the operational and
maintenance requirements of the plant. With boiler 8 installed and coal-fired boilers operating at
full capacity, only one gas-fired boiler will be operational with the other two gas-fired boilers on
standby. When coal-fired boilers are not at full capacity or offline for maintenance, steam
requirements are met from the natural gas boilers.

3.8 Environmental farm

A number of wastewater streams are produced at the factory. These consist of five clear
condensate streams (distillation plant condensate, evaporator condensate, DDG condensate, a
small flow from the carbon dioxide plant and boiler blowdown) and a combined ‘dirty’ stream
from the factory processes. The ‘dirty’ wastewater streams are combined in the farm tank
(located at the factory) and pumped to the waste water treatment plant. Treated water is
pumped back to the factory for re-use, while excess treated water is stored in dams for irrigation
on the farm.

3.9 Packing plant (proposed)

It is proposed that dried gluten/starch will be pneumatically transferred from the existing site to
the proposed new packing plant via underground pipes. This dried material is proposed to be
stored in silos.

At present, the approved packing plant has not been constructed at the Shoalhaven Starches
sites. The proposed packing plant was assessed by SEMA in 2015.

The packing plant will consist of seven silos that will store either gluten or starch product. The
medium and large silos are to be filled 24 hours a day, seven days a week, while the small silos
can be filled at any time of the day for eight hours.

3.10 Other activities

3.10.1 Product load-out areas

Starch, glucose and ethanol products are loaded into road tankers from bulk storage silos and
tanks. Load out of starch and glucose does not have the potential to generate odours, as these
products have a low inherent odour characteristic.

Given the flammable nature of ethanol, the load out process is strictly controlled for
occupational health and safety purposes. These controls have the secondary effects of
minimising the potential for vapour generation and spillage.

3.10.2 Cooling towers

Cooling towers operate as part of the cooling water circuit for the ethanol glucose and DDG
plants. The recirculated cooling water has the potential to absorb odours and to disperse the
odours to atmosphere during the evaporative cooling (aeration) process within the cooling
towers. Odour sampling undertaken at the cooling towers observed a decline in odour
emissions demonstrating relatively low odour emissions and it has since been removed as an
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EPL odour monitoring point. Manildra advised that the cooling towers are no longer a source of
odour and therefore they were removed from the odour emissions inventory.

3.10.3 Biofilters

Exhaust air from odorous sources at the DDG plant is captured and ducted to two existing soil-
bed biofilters, each having a surface area of 110 m?, located at the southwest corner of the
factory (on the southern margin of the container storage area — placed to the left lower margin in
Figure 4). The biofilters comprise a bed of organic bark and compost material (the matrix), with
distribution of the odorous airstream through the floor of the biofilter via a manifold. Biological
oxidation of odorous compounds takes place as the foul air percolates upward through the
matrix. The oxidation is achieved by a population of microorganisms in the bed.

While the efficiency of biofilters destroying odorous components of the waste air varies
according to a range of factors including soil moisture, composition and temperature, it is very
high. Any odour in the exhaust air from the biofilter is due to the inherent odour of the matrix
materials and typically has an ‘earthy’ characteristic. The odour level of the matrix is typically in
the range of 250 to 500 OU, and it is this ‘background’ level that limits the efficiency of a soil-
bed bidfilter.

The two biofilters at the site operate in parallel and are sized so that one biofilter can be taken
offline during periodic replacement of the matrix of the sister filter.

As such, a soil-bed biofilter operating as designed, with no malfunctions, will not vary
significantly in its odour emissions; it will emit at the matrix background level independent of
fluctuations in the input odour loading.
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3.11 Proposed modifications

3.11.1 Mod 11, 12,13, 16 and 17

Modifications 11, 12 and 13 focused on changing the configuration of the DDG plant (to the
southwest of the factory), changes to the ethanol distillery and modification to boilers 2 and 4.
These modifications have been discussed in Section 1.2. The resulting air quality impacts have
been addressed in GHD’s previous quality assessments (GHD 2017).

Mod 16 focused on changing the configuration of the flour mill exhausts, conversion of gluten
dryers 1 and 2 to starch, change to boiler 7’s location, a new gluten dryer (no. 8) and a new
coal-fired boiler (boiler 8). The resulting air quality impacts from Mod 16 have been addressed in
GHD'’s previous air quality assessment (GHD, February 2019).

Mod 17 focused on changes to the baghouse (including the addition of a new stack) for starch
dryer 5, addition of a new product dryer and use of sawmilling residue (woodchips) for boilers 2
and 4. The resulting air quality impacts from Mod 17 were assessed by GHD (2020).

3.11.2 Mod 19

Modification 19 is discussed in Section 1.3. The main changes affecting odour and air quality
impacts consist of:

. Additions to the existing Ethanol Distillery Plant. The additional plant will be of a similar
design, size and operation to the existing beverage grade ethanol modification approved
under Mod 12.

¢ The construction of three (3) product silos above the existing interim packing plant.

Further discussion of these changes in the context of the dispersion modelling is presented in
Section 7.
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Criteria for assessment

4.1 Odour

4.1.1 Odour Concentration

Odour 'strength’ or concentration is measured in odour units (OU), where 1 OU represents the
concentration of a sample that can just be detected by 50% of people in a controlled situation
where there is no background ‘ambient * odour.

4.1.2 Measurement of Odour

The most common method of measuring odour concentration is Dynamic Olfactometry using the
‘forced choice’ method. Dynamic olfactometry simply dilutes the odour sample in known ratios
with odour free air. At each dilution, the diluted odour and a zero odour is presented in turn to
six panellists via two ‘sniffing’ ports. Further, the selection of the port with the diluted odour
sample is randomly reassigned at each presentation. Each panellist is required (forced) to
nominate the port (left or right) from which the diluted odour emanates. Each panellist's
response (i.e. 'guess’, 'likely' or 'certain’) is recorded. The sequence of presentations generally
follows a decreasing dilution ratio, and when half of the panellists have correctly returned a
‘certain’ response, that dilution ratio is numerically equal to the concentration of the original,
undiluted odour sample. Hence, for example, if the dilution needed to get the 50% response
was 250:1, then by definition the original sample had an odour concentration of 250 OU.

4.1.3 EPA Criterion for Odour

EPA has defined an odour criterion and the Odour Guideline specifies how it should be applied
in dispersion modelling to assess the likelihood of nuisance impact arising from the emission of
odour.

Odour impact is a subjective experience and has been found to depend on many factors, the
most important of which are:

. The Frequency of the exposure

° The Intensity of the odour

° The Duration of the odour episodes
. The Offensiveness of the odour

. The Location of the source

These factors are often referred to as the FIDOL factors.

DEC defined the odour criterion to take account of two of these factors (F is set at 99 percentile,
lis set at from 2 to 7 OU). The choice of criterion odour level has also been made to be
dependent on the population of the affected area, and to some extent it could be said that
population is a surrogate for location — so that the L factor has also been considered. The
relationship between the criterion odour level C to affected population P is given below.

C = [log P-4.5]+-0.6 Equation 1

Table 4-1 lists the values of C for various values of affected populations as obtained using
equation 1.
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Table 4-1 Odour criterion for the assessment of odour

= . . Odour performance criteria (nose response odour
opulation of affected community certainty units at 99" percentile)

Single Residence (< ~2) 7
~10 6

~30 5

~125 4

~ 150 3

Urban (~2,000) 2

The NSW Approved Methods specifies a criterion of two odour units at the 99th percentile over
a short term averaging nose-response time of one second for a complex mixture of odorous air
pollutants in an urban area (population greater than 2000 or with schools and hospitals). The
criterion is applied at the location of the nearest sensitive receptor or likely future location of
sensitive receptor.

5 OU is commonly taken as a conservative measure of the odour level which can be
distinguished against the ambient background level of odour, and which if offensive, could result
in complaint.

1 OU generally cannot be detected in a non-laboratory situation (i.e. where the ambient
background odour levels reduce the detectability of a given odorant).

As the CALPUFF dispersion model (utilised in this assessment), when operating in
micrometeorological mode can only predict concentrations over an averaging period of one
hour, a ratio between the one second peak concentration and 60 minute average concentration
has been applied to the source odour emission rates. In this manner, the predicted one hour
odour levels predicted in CALPUFF represent the corresponding one second short-term levels
required to be compared to the DEC criterion. The ratio is known as the peak to mean ratio
(PM60). PM60 is a function of source type, stability category and range (i.e. near or far-field),
and values are tabulated in the modelling Guideline'. This is reproduced in Figure 5.

Table 6.1: Factors for estimating peak concentrations in flat terrain (Katestone
Scientific 1995 and 1998)

Pasquil-Gifford Mear-field Far-field
Source type stability class P/M&0- P/MB0*
Area AB C,D 25 23
E, F 23 19
Line AF 3] ]
Surface wake-free ABC 12 4
point
b,EF 25 7
Tall wake-free A B C 17 3
paint
D,EF 5 ]
Wake-affected AF 23 23
peoint
Yolume AF 23 23

* Ratio of peak 1-second average concentrations to mean 1-hour average concentrations

Figure 5 Extract from NSW Approved Methods

" Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (DEC, 2005).
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4.2 Other air quality impacts

Potential non-odorous air quality impacts from the site include dust and products of combustion.
The following pollutants have been assessed against relevant criteria:

. Total suspended particles (TSP)

° Fine particulate matter less than 10 micron equivalent aerodynamic diameter (PM1o)
. Fine particulate matter less than 2.5 micron equivalent aerodynamic diameter (PM2.s)
. Products of combustion including carbon monoxide, oxides of nitrogen (NOXx), sulfur

dioxide (SOz2), hydrogen chloride (HCL), heavy metals (Type | & Il), total volatile organic
compounds (VOC), polycyclic aromatic hydrocarbons (PAHs) and hydrogen fluoride (HF).

The air quality impact assessment criteria for these pollutants has been sourced from the
Approved Methods and is summarised in Table 4-2.

Table 4-2 Air quality impact assessment criteria - other pollutants

24 hours 50 pg/m3
Particulate Matter PM1o

Annual 25 pg/m?3

24 hours 25 ug/m?®
Particulate Matter PM2.5

Annual 8 pg/m?
TSP Annual 90 pg/m3

15 minutes 100 mg/m?®
Carbon monoxide (CO) 1 hour 30 mg/m3

8 hours 10 mg/m?

10 minutes 712 pg/md
Sulfur dioxide (SO2) 1 hour 570 pg/m?

24 hours 228 ug/m3

1 hour 246 pg/m3
Nitrogen dioxide (NOz2)

Annual 62 ug/m?d

90 days 0.25 ug/m?®

30 days 0.4 pg/m3
Hydrogen fluoride (HF)

7 days 0.8 ug/m?

24 hours 1.5 ug/md
Hydrogen Chloride (HCL) 1 hour 0.14 mg/m3
Polycyclic aromatic hydrocarbon 3
(PAH) 1 hour 0.0004 mg/m
Type 1 metals
Antimony 1 hour 0.009 mg/m?
Arsenic 1 hour 0.00009 mg/m?
Cadmium 1 hour 0.000018 mg/m?
Lead Annual 0.5 ug/m3
Mercury 1 hour 0.0018 mg/m3
Type 2 metals
Beryllium 1 hour 0.000004 mg/m?
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Chromium 1 hour 0.00009 mg/m?®
Manganese 1 hour 0.018 mg/ m®
Nickel 1 hour 0.00018 mg/ m3
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5.

Meteorological data

A 12-month dataset was constructed using the 3D prognostic modelling package, TAPM and
the diagnostic 3D meteorological model, CALMET for the period from January to December
2004. This 12 month period was chosen to be consistent with previous modelling undertaken for
the 2008 Air Quality Assessment, approved at the time by EPA and to allow to a direct
comparison to previous modelling. Further detail is provided in Appendix A in regards to the
selection and construction of the meteorological dataset used in the modelling.

The CALMET modelling can be summarised as follows:

Prognostic models TAPM and CALMET were used for initial wind field ‘guesses’

Observations from both the environmental farm Automatic Weather Station (AWS) and
Nowra AWS were used to optimise and check the prognostic model simulations

Wind speeds and direction observations from the environmental farm AWS were
assimilated into the prognostic model to make the data site-specific

The result of assimilating this data into the CALMET simulations makes the data site-specific
(required for a Level 2 assessment), and inter-annual variability is not required to be accounted
for, with the conditions of the Approved Methods met for using “at least one-year of site-specific
meteorological data”.

An annual wind rose generated using CALMET is provided in Figure 6 to show the wind field at
the factory. The following trends are evident from Figure 6:

Annual average wind speed of 3.2 m/s

Winds are most prevalent from the west and west northwest, accounting for around one
third of all winds

Winds are least prevalent along the north-south axis
Light winds (shown in grey) are more prevalent from the northwest

Drainage flows occurring during stable conditions at night time are dominated by the
following distinct features (in order of scale):

— Shoalhaven River running west to east through the site
— Browns Mountains to the northwest of the site

— Yalwal State Forest mountain range to the west.
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WIND SPEED
(m's)

>=10.00
8.00 - 10.00
6.00 - 8.00
4.00 - 6.00
2.00-4.00
0.20-2.00
Calms: 2.49%

mim 1l

Figure 6 CALMET wind rose for the factory
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Background air quality

The OEH runs a state wide air quality monitoring network, with the nearest monitoring site to
Shoalhaven Starches being Albion Park South. Albion Park South commenced operation in
2006 meaning that daily background particulate levels (PM2.s and PM1o) cannot be directly
compared to the GHD CALPUFF model of the site which uses meteorology from 2004.

Background levels of pollutants used in the assessment are provided in Table 6-1, with the
exception of PMzsand PM1o, which is based on 2004 data from Wollongong. This is because
the nearest monitoring station that operated in 2004 with both PM2sand PM1o data is the
Wollongong site, approximately 20 km to the north of Albion Park. Wollongong generally
experiences elevated particulate levels compared to Albion Park South due to the greater
presence of emissions from urban and industrial sources (refer to Table 6-1).

Highest measured levels of particulate for the year 2004 at Wollongong are shown in the
contemporaneous assessment in Section 8.

A reasonable representation of ambient PMzsand PM1o (24-hour) concentration levels is the
70 percentile for use in plotting general cumulative impacts. The 70" percentile at Albion Park
South in 2016 was 18.3 ug/m?®for PM1o and 8.0 pg/m?for PM2s.

Table 6-1 Background Air Quality Data - Albion Park South (2016)

Pollutant Averaging Period | Concentration (100" Units
percentile)

1 hour 80.8
Nitrogen dioxide (NO2) ug/m?3
Annual 71
1 hour 57.6
Sulfur dioxide (SO2) 24 hour 15.7 ug/m3
Annual 1.6
1 hour 1.0
Carbon monoxide (CO)' mg/m3
8 hour 0.6
24 hours 43.2
PM1o ug/m?3
Annual 14.9
24 hours 30.7
PM2s ug/m?3
Annual 7.2

' CO was sourced from the Wollongong monitoring station as this was not available at Albion Park South

The contemporaneous particulate assessment was undertaken using data from Wollongong in
2004. A review of particulate levels at Wollongong and Albion Park is provided in Table 6-2.
Average particulate levels at Wollongong have reduced from 2004 to 2016. Levels at Albion
Park South in 2016 are lower than the levels at Wollongong over the same period.
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Table 6-2 Review of particulate monitoring at Albion Park South and
Wollongong, pg/m?

Site and Year Albion Park 2016 Wollongong 2016 Wollongong 2004

Average PM1o 14.9 17.3 25.5
70™ percentile PM1o 18.3 20.7 28.8
90t percentile PM1o 25.6 29.7 37.8
Average PMzs 7.2 7.4 9.7
70t percentile PM2.s 8.0 8.3 12.2
90t percentile PM2.s 11.2 11.6 16.4

Shoalhaven Starches engaged Stephenson Environmental Management Australia to conduct
targeted background ambient air quality monitoring at 26 Coomea Street, Bomaderry over four
seasons. (AMBIENT AIR QUALITY MONITORING —SUMMARY REPORT 2015-2016,
Stephenson Environmental Management Australia, April 2016). The maximum measured levels
of pollutants measured over the monitoring periods with a 24 hour averaging period were:

e SO2-10.2 pg/m?®
e NO2-54.5pug/m3
e PMio—28.1 ug/m?

The results show all pollutants are significantly lower than the levels recorded at Albion Park
South, and would include any emissions from the Shoalhaven Starches site. The maximum
levels all readily comply with the relevant criteria. Using the background data from Albion Park
South in this assessment allows for additional conservatism.
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Odour assessment

71 Emissions inventory

7.1.1 Source identification

Odour emanating from Shoalhaven Starches is comprised of a complex mixture of primarily
odorous volatile organic compounds (VOCs). VOC speciation data from a range of principal
odour sources indicates that the individual VOCs within the mixture tend to be classified under
odour-based air quality criteria rather than toxicity-based? criteria. Therefore, the identified
sources of odour are modelled collectively as odour.

Consistent with the previous air quality assessments, the following sources contribute to the
majority of the odour impacts from the Shoalhaven Starches sites:

. DDG Plant (including Pellet Plant exhaust stack and biofilters)
. Starch Plant (Gluten and Starch Dryers)
. Ethanol Plant (yeast propagators and retention tank).

A number of other minor odour sources contribute to the remainder of the plant’s odour impact.
These are detailed in Appendix B.

7.1.2 Changes to baseline odour model

The baseline odour model includes all existing and proposed odour sources at the Shoalhaven
Starches plant, including EPA monitored sources and all minor sources, up to Mod 17. The
odour sources associated with these modifications have been discussed in depth in previous air
quality assessments.

The following assumptions and additional changes were made to the baseline odour model:

® Peak odour emission rates were sourced from the odour monitoring conducted by SEMA in
the previous four quarters for EPA ID sources. The sources were scaled to a 300 ML per
year production. The quarter with the maximum measured total OER was selected for use
in the assessment and is consistent with guidance in the Approved Methods and the
recommendation from EPA (16 February 2017) that peak emissions should be assessed.
The peak period was found to be quarter 3, 2019 (November 2019)

® The exit velocities and temperatures for EPA ID sources were adjusted to the modelled
quarter. These measurements include the mitigation modifications made to No. 3 and No. 4
gluten dryer exhausts as part of the Mod 11 and 12 air quality assessment
recommendations

¢ No. 1 and No. 2 gluten dryers were proposed to be modified to starch dryers as part of Mod
16 assessment. Therefore, the emission rates assigned to these dryers remains unchanged
from the Mod 16 assessment as the dryers have not been modified yet

¢ Mod 16 assessed the addition of a new gluten dryer (GD8). The emission rates assumed in
Mod 16 remain unchanged as the dryer has not been constructed yet.

® Mod 17 assessed the addition of a new product dryer (No. 9) (PD9) is planned to be
installed within the speciality products building. The product dryer will comprise about 20%
of the size and production capacity of the approved (but not yet constructed) Gluten Dryer
8. It is envisaged that Product Dryer 9 will be used on an interim basis to process gluten

2 Based on VOC speciation data for selected sources in the DDG plant: DDG dryers, palmer cooler and condensate tanks.

GHD | Report for Manildra Group - Manildra Modification 19 Air Quality Assessment, 12534209 | 27



allowing for an incremental increase in processing of gluten until the approved product
dryer building is constructed and gluten dryer 8 is operational.

*  Once gluten dryer 8 is operational, it is envisaged that product dryer 9 will revert to
processing starch. PD9 will not result in any increase in production above the current
approval limit for flour processing under Mod 16 of 25,400 tonnes per week.

e  For the purposes of odour modelling, as part of Mod 17, PD9 was modelled as processing
gluten with odour emission rates conservatively modelled as per gluten dryer 1 (which is of
a similar size). The stack from the dryer will rise above and through the roof of the speciality
product building at a height of 35.6 m. The diameter of the stack is proposed to be 0.85 m.
The flow rates were calculated based on 20% of the proposed gluten dryer 8.

® As part of the current proposal, a new distillation plant (with columns and associated
processing equipment) is proposed to be installed immediately to the west of the existing
Ethanol Distillery Plant. One additional emission source associated with this change is the
new Distillation plant Column Washing Vent (CWV2), which is a duplication of the existing
source (CWV). The stack height of the new source as provided by Manildra, is 55 metres
tall. Stack diameter, exit velocity and temperature were sourced from the sampling report
for the similar existing source (Odour Research Laboratories Australia (2020) Olfactometry
Test Report for Beverage Ethanol D500 Vent Report No. 7091/ORLA/01).

¢ Cooling tower odours are not included in the MOD19 emissions inventory based on
improvements at the site and subsequently being removed as a EPL odour sampling point

e Odour emission rates were assumed to be unchanged for the other emission sources.

7.1.3 Source summary and comparison
Modelling for the proposed Mod 19 scenario comprised the following sources:
e 67 point sources in total throughout the site;
o 64 point sources with constant emissions
o Three point sources with variable emissions
e 11 area sources (consisting of two biofilters and the effluent treatment ponds)
e Five volume sources within the factory area.
e These sources are detailed in Table 7-1 and Appendix B.

A comparison of the sources between Mod 13, Mod 16, Mod 17 and the current modification is
also provided in Table 7-1. This shows that the total odour levels increase by approximately
13.5% between the previous (Mod 17) and current modifications (Mod 19).

This increase is primarily due to the highest quarterly results displaying significantly higher
source emissions for the following three sources (compared to Mod 17):

e Boiler no 5 & 6: Increase from an MOER of 68,610 to 88,902
e Ethanol recovery scrubber: Increase from an MOER of 15,405 to 33,091

e Environmental farm after WWTP (including biofilters, effluent storage dams, sulphur
oxidation basin and membrane bio-reactor): Increased from an MOER of 9,671 to 21,557.
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Table 7-1 Comparison of odour emissions from previous mods to current mod

Model MOER OU.md/s Modelled Mod 17 MOER Modelled Mod 19 MOER
SBUTEE Reference | MOER OU.m¥s (Mod 13) (Mod 16) oU.m¥s oU.m¥s
Boilerhouse
Boiler no 2 BOILR2 - - - 12,677
Boiler no 4 BOILR4 3,171 5,666 22,077 27,988
Boilerno 5 & 6 BOILR5 38,463 43,711 68,610 88,902
Sub total MOER 41,634 49,377 90,687 129,567
% of total MOER 15.0% 18.3% 23.8% 29.9%
DDG Plant
Condenser drain VCD 31 31 31 4,419
DDG tent storage area DDG36 1,929 1,929 1,929 1,929
Product storage sheds DDG34 1,023 1,023 1,023 1,023
Light phase tank DDG19 20 20 20 74
Cooling towers DDG46 172 172 172 0
RvarﬁnlggoadOUt ShEE DDG35 923 923 923 223
Pellet exhaust stack PPES 38,240 31,544 88,073 67,000
Pellet silo S12 350 350 350 350
Stillage surge tank SST 149 149 149 173
(F;‘ﬂ'rf_tDpl'D%“Sfé‘Sr'g;g)s PPF 5771 5,771 5,771 e
Al CTP 172 172 172 0
Sub total MOER 48,780 42,084 98,613 81,661
% of total MOER 17.5% 15.6% 25.9% 18.9%
e YP45 820 820 820 Y
Grain retention tank GRT 3,250 3,250 3,250 4,535
S ERESC 3,132 10,660 15,405 el
Fermenters 10-16 FERM 2,668 3,298 795 2,500
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Source

Model
Reference

MOER OU.m3/s (Mod 13)

MOER OU.m?%/s Modelled Mod 17 MOER Modelled Mod 19 MOER
(Mod 16) OouU.m®s OU.m%s

iJ{:\ar:kc:ookem retention E13 1,067 1,067 1,067 1,067
;l:tte cr:](t)igl:]er 2/4 grain E7 567 567 567 567
Feed to distillery E22 83 83 83 83
Sub total MOER 11,587 19,745 21,987 42,663
% of total MOER 4.2% 7.3% 5.8% 9.9%
Distillery

Lr;c;ndensable gases D6 558 558 558 558
(I\j/lrzlric. sieve vacuum D2 1,350 1,350 1,350 1,350
Column Washing Vent CWV 23 25 27 1,399
Distillation plant 1,399
Coln WasnngVert— owz

Mod 19)

Sub total MOER 1,931 1,933 1,935 4,707
% of total MOER 0.7% 0.7% 0.5% 1.1%
Starch and Glucose

Flour mill A Exhaust Ad 679 679 679 679
Flour mill A Exhaust A5 96 96 96 96
Flour mill A Exhaust A6 449 449 449 449
Flour mill A Exhaust A7 932 932 932 932
Drum vac receiver C4 1,400 1,400 1,400 1,400
Dry gluten roof bin S07 4,500 4,500 4,500 4,500
Enzyme tanks B7 2,042 2,042 2,042 2,042
Flash vessel jet cooker C1 970 970 970 970
Flour bin aspirator S13A 500 500 500 500
Flourbin aspirator S13B 500 500 500 500
Flourbin motor drive S06 283 283 283 283
Flour mill aspiration FMP1 266 205 205 205

(Mod 8)
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Model 3 MOER OU.m3/s Modelled Mod 17 MOER Modelled Mod 19 MOER
SoUEE Fotenes | O ROEmS (it 1) (Mod 16) oU.m¥s oU.m¥s
Flour mill aspiration 266
(Mod 8) FMP2 205 266 266
High protein dust S08 600 600 600 600
collector
Jltgzkexchange effluent c18 250 250 250 250
No 1 gluten dryer S02 5925 5166 5166 9,800
baghouse
No 1 starch dryer S01 5,193 5,193 11,316 2,800
lc;lo 2 gluten/starch S04 2354 5166 5166 7,200
ryer

ORI IS S03 58,917 29,036 21,696 2
baghouse
No 3 starch dryer S18 1,663 5,166 5,166 3,800
No 4 gluten dryer 9,100
baghouse S05 31,222 22,433 13,693
No 4 starch dryer S19 1,824 4,008 5,020 3,600
No 5 ring dryer SDR5 4,817 4,817 4,817 otily
gluten/starch
Mo & ST EREr SD5C 6,800 6,800 3,393 gl
(existing)
No 5 starch dryer (new SD5N 17,387 25,269
stack)
No 6 gluten dryer GD6 12,568 12,568 12,568 12,568
No 7 gluten dryer GD7 9,553 9,553 9,553 9,653
Spray dryer S20 738 738 738 738
Starch factory rejects E10 183 183 183 183
Farm tank F18 3,834 3,834 3,834 3,833
Pellet mill silo PMFS 173 173 173 173

. FMBA to 3,621
Flour Mill B Exhaust FMBM 5,637 4,621 4,621

. FMC1 to 1,560
Flour Mill C Exhaust FMC3 n/a 1,658 1,658
Gluten dryer No.8 GDS8 n/a 12,568 12,568 12,568
Product dryer 9 PD9 n/a n/a 5,166 9,800
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Model MOER OU.m3/s Modelled Mod 17 MOER Modelled Mod 19 MOER
Source Reference | MOER OU.m’s (Mod 13) (Mod 16) ou.m¥s ou.m¥s
Sub total MOER 165,073 147,353 157,553 151,819
% of total MOER 59.3% 54.7% 41.3% 35.1%
Packing Plant (Not constructed)
Starch silo 1 PPL1 86 86 86 86
Starch silo 2 PPL2 86 86 86 86
Gluten silo 1 PPM1 173 173 173 173
Gluten silo 2 PPM2 173 173 173 173
Gluten silo 3 PPM3 173 173 173 173
Small gluten silo PPS1 92 92 92 92
Small starch silo PPS2 35 35 35 35
Sub total MOER 818 818 818 818
% of total MOER 0.3% 0.3% 0.2% 0.2%
Area sources: Env farm after WWTP
Biofilter A BIO1 440 1,408 1,386 502
Biofilter B BIO2 330 803 1,111 1,648
Biofilter C BIO3 1,089 1,089 1,089 1,089
Biofilter D BIO4 1,280 1,280 1,280 1,280
Storage dam 1 PO1 148 71 119 1,475
Storage dam 2 PO2 1,656 248 143 973
Storage dam 3 PO3 192 569 1,231 2,962
Storage dam 5 PO5 515 971 1,922 6,538
Storage dam 6 PO6 1,775 1,435 793 3,097
Sulfur oxidisation basin SOBAS 830 349 535 1,939
Membrane bio-reactor MBR 62 62 62 54
Sub total MOER 8,317 8,286 9,671 21,557
% of total MOER 3.0% 3.1% 2.5% 5.0%

Total (Mod 11 and
Mod 12

Total (Mod 16) | 26959
Total (Mod 17) ! | | 381,265

_
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MOER OU.m?%/s Modelled Mod 17 MOER Modelled Mod 19 MOER
(Mod 16) OU.m3/s OU.m%/s

Source seety MOER OU.m%s (Mod 13)
Reference

Tomodte) | | | | 432,792
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7.2 Dispersion modelling

The odour dispersion modelling was conducted using the Gaussian puff model CALPUFF
Version 7. This model is also a recognised regulatory model in NSW. Where the modelling of
odour dispersion is in complex terrain (as is the case at the Shoalhaven site), CALPUFF is
recommended for use under NSW Guidelines. CALPUFF is especially suited for modelling light
to calm wind conditions.

The following settings were used in the simulations:
. Model: CALPUFF Version 7
. The receptor grid was 10 km x 10 km, with a 200 m grid resolution

. The nearest receptors from the townships of Bomaderry (to the west) and Nowra (to the
south) were used as sensitive receptors, along with a few isolated residences around the
factory and environmental farm

° Ground level receptor heights have been modelled using the same terrain data as the
original 2008 GHD assessment. This terrain data was used in the CALMET 2004 model
which is used for CALPUFF modelling

° Emissions were scaled based on a nose-response time for odour of one second, applying
a peak-to-mean ratio to the one hour average concentration of 2.3 for wake affected point
sources and volume sources, and variable scaling for non-wake affected sources and
area sources

. Meteorology was taken from the CALMET 2004 synthesised dataset, approved for use in
previous studies

. Building wake effects (including changes to the building layouts) were modelled to the
extent practicable.

7.3 Predicted odour impacts

Figure 7 shows the predicted 99" percentile odour impacts (one minute nose-response time) for
the proposed Mod 19 operations and the previous modifications.

Table 7-2 shows the predicted odour levels for the proposal (Mod 19). Table 7-2 also shows the
previous modification results.

The predicted odour levels are generally equivalent to those predicted for Modification 17, with
the exception of an increase at commercial receptors C2, C3, C4, C6 and C7. The increase is
primarily attributed to higher quarterly sampling results particularly at the boiler house.

The results show that the impact assessment odour criteria are achieved at all residential
sensitive receptors.

Seven commercial/industrial receptors are included in the assessment. These are all located
within approximately 125 m of the site. One hour, 99™ percentile odour impacts have been
predicted based on the hours of operation of the receptors as per Section 2.1.1 (i.e. predicted
odour impacts when the sites are not operational have been excluded from the assessment).
Commercial/industrial receptors C4, C5, and C7 marginally exceed the criteria of 6 OU
(assumed the same criteria as R1) due to the higher quarterly results.

Commercial receptor C1 is located approximately 45 m from the site and is the BOC CO2 Plant.
Given the industrial nature of C1, and its existing proximity to the site no significant odour
impacts are anticipated from the proposal.
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One odour complaint (in July 2020) attributed to the Shoalhaven Starches plant was received in
the last year.

Table 7-2 Predicted peak (99 percentile, short term averaged) odour impact
at nearby receptors

2009 EA Odour impact, OU, 99t percentile, nose-response
To approved time

Receptor Rarr;ge, ns:(;i?t Direction (?:sss Mod 17
source Odour Mod 13 Mod 16 (r(;)Lé’Z‘?gAas
criterion advice)
3.3 3.5

R1 Packing
Bomaderry = Plant i £ . <
R2
North 1300 Factory SW 3 25 2.6 3 3
Nowra
R3 700  Facto s 5 4 46 5 5
Nowra ry ’
R4
T 1300 Factory SE 5 3.7 3.7 4 4
erara
C1 45 Factory N n/a n/a 10.3 12 12
Cc2 20 Factory N n/a n/a 5.8 8 10
C3 30 Factory N n/a n/a 53 7 9
C4 75 Factory NW n/a n/a 4.4 6 7
C5 125  Factory NW n/a n/a 6.1 7 7
C6 30 Factory NW n/a n/a 5.4 7 10
C7 55 Factory NW n/a n/a 4.8 7 8
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Air quality assessment

8.1 Emissions inventory

In addition to odour emissions, the operation of the Shoalhaven Starches plant also has the
potential to generate emissions of particulate matter and products of combustion.

The emissions inventory for Modification 19 includes all existing air emissions sources and
those proposed in previous Modifications (up to and including Modification 17). Emission rates
were estimated for a factory throughput of 300 Mega litres per annum (maximum approved
throughput).

One new emission source, the three new product silos, is proposed as part of Modification 19.
The operation of these silo’s has the potential to emit particulate matter. The silos are not a
source of products of combustion or PAH, VOC’s and metals.

Generally the emissions estimation methodology adopted for Modification 19 was consistent
with that of Modification 17. Modification 19 emission rates were updated based on most recent
sampling data to reflect the site’s current operations. Assumptions and changes made to the
baseline air quality model as part of this assessment are discussed in detail below for each of
the individual source types.

8.1.1 Boiler emissions

Emission estimation based on site specific sampling data was prioritised where available. If
monitoring data was not available, National Pollutant Inventory emissions factors (NPI factors)
were used. Boiler emission rates were updated based on recent site sampling reports which are
provided in Appendix C. Emission was scaled based on proposed boiler fuel usage rates for
Modification 19 provided by Manildra.

Boiler emissions were estimated based on the properties outlined in Table 8-1.

Table 8-1 Boiler emissions estimation

Boiler Fuel type Modification 19 fuel Emission estimation
usage methodology?
Boiler 1 Gas fuelled 71.5 GJ/hour NPI factors
Boiler 2 75% coal, 25% Coal: 1.17 t/hr Coal: SEMA (2020) Compliance
woodchips Stack Emission Survey - Q4

Woodchips: 0.62 t/hr )
2019-2020 - Boiler 2 - Report

No. 7050

Woodchips: Average of past
sampling data as presented in
GHD (2020)

Boiler 3 Standby boiler, operation not proposed and therefore not included in this
assessment

3 PAH and FL emissions for all boilers have been calculated based on the emission factors listed in National
Pollutant Inventory Emission estimation technique manual For Combustion in boilers Version 3.6 (December
2011) Table 10
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Boiler Fuel type Modification 19 fuel Emission estimation

usage methodology?
Boiler 4 84% coal, 16% Coal: 2.43 t/hr SEMA (2020) Compliance Stack
woodchips Emission Survey - Q4 2019-2020

Woodchips: 0.74 t/hr )
- Boiler 4 - Report No. 7051A

Woodchips: NPI factors

Boiler 5/6 Coal 12.2 t/hr SEMA (2020) Compliance Stack
Emission Survey - Q4 2019-2020
- Boiler 5&6 - Report No. 7049

Boiler 7 Standby boiler, operation not proposed and therefore not included in this
assessment
Boiler 8 Coal 8.3 t/hr Scaled off boiler 5/6 emission

rates based on proposed fuel
usage rates

Boiler details and modelled emission rates used as part of the Modification 19 air quality
assessment are summarised in Table 8-2 and Table 8-3.

8.1.2 Product dryer emissions

The following updates have been made to the site emissions inventory for the product dryers:
e Emissions rates were updated based on recent sampling including:

o NOx emissions from starch dryers 2, 4 and 5 and gluten dryers 1, 2, 3 and 4 were
updated based on the measured NOx concentrations and flowrates provided in SEMA
(2020) Starch and Gluten Dryers NOx Emission Test Report No. 7093. NOx emissions
from Starch dryer 3 were scaled off starch dryer 4 based on flowrate. NOx emissions
from starch dryer 5 and gluten dryers 6, 7 and 8 were calculated using NPI factors

o Particulate matter emissions from starch dryers 1 and 4 and the spray dryer were
updated based on SEMA (2020) Stack Emission Survey - Particulate Matter - Starch
Dryer 1, 4 and Spray Dryer - Report No. 7071

e All other dryer emissions sources are as per Mod 17.

8.1.3 Other emission sources

Other emissions sources, including the two gas turbines, would remain unchanged from
previous assessments.

It should be noted that the gas turbines were assessed as part of the 2008 air quality
assessment (GHD, 2008) and have been approved by EPA. However, the gas turbines have not
yet been constructed.

The gas turbines would be installed as part of a gas-fired co-generation plant, which would be
used to supply electricity and steam to the factory.

The turbines have been included as part of the cumulative assessment. The modelled emission
rates from turbines are summarised in Table 8-2 and Table 8-3.
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Table 8-2 Emission inventory - Particulate matter

Discharge Point Model ID EPA | Emission
TSP (g/s PM /s
ID control (g/s) 0 (9/s)
Boiler No. 1 BOILR1 Gas-fired 0.072 0.072
Boiler No. 2 BOILR2 45 Cyclone and 0.072 0.06
fabric filter
Boiler No. 4 BOILR4 42 Cyclone and 0.14 0.053
fabric filter
Boiler No. 5/6 BOILRS 35 Fabric filter 0.19 0.088
Boiler No. 8 (Proposed) BOILR8 Cyclone and 0.13 0.06
fabric filter
Gluten dryer No. 1 S02 8 Fabric filter 0.015 0.0003
Gluten dryer No. 2 S04 9 Fabric filter 0.015 0.001
Gluten dryer No. 3 S03 10 Fabric filter 0.02 0.02
Gluten dryer No. 4 S05 11 Fabric filter 0.02 0.02
Ring Dryer No.5 SDR5 Fabric filter 0.012 0.012
Gluten dryer No. 6 GD6 Fabric filter 0.02 0.02
Gluten Dryer No.7 GD7 Fabric filter 0.035 0.035
Gluten Dryer No.8 GD8 Fabric filter 0.02 0.02
Starch dryer No. 1 S01 12 Wet-scrubber 0.044 0.033
Starch dryer No. 3 S18 13 Wet-scrubber 0.04 0.013
Starch dryer No. 4 S19 14 Wet-scrubber 0.057 0.029
Starch dryer No. 5 (Existing) SD5C 47 Cyclone 0.065 0.065
No. 5 Starch Dryer (new - SD5N Cyclone
SD5 was split into 2 stacks) e LS
Spray dryer 5 S20 Fabric filter 0.0028 0.0019
Flour Mill FMP1, Fabric filter
FMP2 0.0005 0.0005
New Flour Mill B (MOD 10) FMBA- Fabric filter 0.0037 0.0037
FMBM
Flour Mill C (new) FMC1- Fabric filter
FMC3 0.0013 0.0013
DDG Pellet Plant (MOD 4 &  PPF Fabric filter
MOD 5) 0.25 0.25
Packing Plant (MOD 9 PPL1-2, Fabric filter
approved) PPM1-3, 0.016 0.016
PPS1-2
Co-generator turbine No. 1 TURB1 Gas-fired 0.15 0.15
(proposed)
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Discharge Point Model ID EPA | Emission

TSP (g/s) PM1o (g/s)

ID control
Co-generator turbine No. 2 TURB2 Gas-fired
(proposed) 0.15 0.15
Silo source 1 (combined SILO1 Fabric filter 0.0042 0.0042
stack for 3 silos)
Silo source 2 (combined SILO2 Fabric filter 0.0042 0.0042
stack for 6 silos)
Silo source 3 (combined SILO3 Fabric filter 0.017 0.017
stack for 2 silos)
Silo source 4 (combined SILO4 Fabric filter 0.0042 0.0042
stack for 6 silos)
Silo source 5 (combined SILOS Fabric filter 0.013 0.013
stack for 3 silos) (proposed
as part of Mod 19)
Product dryer 9 PD9 Fabric filter 0.015 0.0003
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Table 8-3 Emission inventory - Products of combustion

Turbine No. 1
Discharge Point Boiler No. 1 | Boiler No. 2 | Boiler No. 4 |Boiler No. 5/6| Boiler No. 8 SD5C SD5N &2
(Combined)

Fuel type :sgu{)?(ljgzss \Sg:é;?i% xg:(lj;?ic; Coal Coal Natural gas Naturalgas Naturalgas Naturalgas Naturalgas Naturalgas Naturalgas Naturalgas Naturalgas Natural gas
St . L Existing, changing from gas Existing, changing from gas  Existing, coal consumption . Natura.l gas Ll throygh 58 s Glyei el Gaunsileln, T preied, e
atus / details Existing, No change to coal-fired to coal-fired increasing New proposed boiler majority of the gas is fed to gluten dryers 6 and 7 and to be
starch dryer 5. constructed
Stack height (m) 25 40 41 54 54 255 27 21 30 35 29 20 33.5 30 30
Exhaust temp. (K) 453 442 435 410 410 346 340 344 350 346 341 320 335 335 160
Stack diameter (m) 0.9 0.65 0.9 2.05 2 3.2 3.2 25 2.7 1.7 1.8 1.2 2.35 2.35 0.5
Exhaust velocity (m/s) 25.0 25.3 24.3 14.1 11.5 14.0 17.0 9.2 17.0 19.1 19.3 23.0 14.3 14.3 25
Oxygen (%) ND ND 11.2 8.7 ND 20.9 20.9 20.9 20.9 ND ND 20.9 ND ND ND
Moisture (%) ND ND 4 5.2 ND 6.2 5.7 9.2 5.6 ND ND 6.2 ND ND ND
Exhaust Flow rate, actual (m3/s) ND 10.1 18.8 53.5 36.4 1,180 1110 2450 2370 ND ND 1370 ND ND ND
Ratio (Actual to normalised flow) ND 1.7 1.7 1.6 1.6 1.3 1.4 1.4 1.4 ND ND 1.2 ND ND ND
Emission rate (g/s)
CoO 0.23 0.33 0.50 8.5 5.8 - - - - 0.17 0.13 - 0.06 0.33 0.92
SO2 0.011 22 3.5 20.2 14 - - - - 0.0025 0.0019 - 0.0010 0.0050 0.023
NO2 1.6 1.5 4.1 16.9 12 0.12 0.024 0.43 0.060 0.39 0.29 0.036 0.016 0.082 6.64
VOC 0.053 0.031 0.041 0.20 0.14 - - - - - - - - -
Antimony (Sb) Type | - 2.1E-05 7.6E-05 1.7E-04 1.2E-04 - - - - - - - - -
Arsenic (As) Type | 1.9E-06 2.9E-05 8.1E-05 1.7E-04 1.2E-04 - - - - - - - - -
Cadmium (Cd) Type | 1.1E-05 2.4E-06 2.8E-06 4.4E-06 3.0E-06 - - - - - - - - -
Lead (Pb) Type | 4.8E-06 1.4E-04 2.8E-04 1.3E-04 8.7E-05 - - - - - - - - -
Mercury (Hg) Type | 2.5E-06 6.2E-06 1.3E-05 6.0E-06 4.1E-06 - - - - - - - - -
Beryllium (Be) Type I 1.2E-08 1.6E-06 7.8E-06 1.3E-05 8.7E-06 - - - - - - - - -
Chromium (Cr) Type Il 1.4E-05 1.7E-05 3.3E-05 1.1E-04 7.3E-05 - - - - - - - - -
Cobalt (Co) Type Il 7.9E-07 1.7E-05 1.9E-05 2.1E-05 1.4E-05 - - - - - - - - -
Manganese (Mn) Type I 3.7E-06 6.5E-05 4.5E-05 1.1E-04 7.3E-05 . _ _ . . . . . ;
Nickel (Ni) Type Il 2.0E-05 1.1E-04 1.6E-04 2.7E-04 1.9E-04 - - - - - - - - -
Selenium (Se) Type Il 2.3E-07 1.1E-04 1.9E-04 1.7E-04 1.2E-04 - - - - - - - - -
Tin (Sn) Type Il - 5.3E-05 1.9E-04 4.4E-04 3.0E-04 - - - - - - - - -
Vanadium (V) Type I - 2.7E-05 9.8E-05 2.1E-04 1.4E-04 - - - - - - - - -
Hydrogen Chloride (HCL) - 2.9E-03 2.0E-03 2.6E-01 1.8E-01 - - - - - - - - -
Polycyclic Aromatic Hydrocarbons 6.2E-06 7.8E-05 6.0E-05 3.2E-05 2.2E-05 _ _ _ _ _ _ _ _ _
(PAH)
Hydrogen Fluoride (FL) - 9.7E-03 1.3E-02 2.5E-01 1.7E-02 - - - - - - - - -
Emission rates, normalised (mg/m?)
CO 222 334 30.8 182.7 161.1 - - - - - - - - - -
SOz 14.6 39.4 32.2 433.7 382.4 - - - - 3.8 2.6 - 5.2 5.2 -
NO2 0.7 257.2 228.2 362.8 320.0 - - - - 0.06 0.04 - 0.08 0.08 -
TSP 103.4 180.0 267.8 4.0 3.5 1.1 0.2 9.6 0.6 8.9 6.0 1.4 1.3 1.3 -
4.5 8.6 8.9 0.04 0.03 0.1 0.1 0.4 0.2 0.5 0.7 22 5.2 5.2 -

Type 1 and 2 metals (combined)
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Discharge Point Boiler No. 1
Cadmium 0.004
Mercury 0.0007
VOC 0.0002
HCL 3.3
FL =

The emission rate limits are as follows:

Boiler No. 2

0.1
0.0003
0.0007

3.7

0.3

Boiler No. 4

0.1
0.0002
0.0009

2.7

0.1

Boiler No. 5/6

0.0001
0.0001
4.4
5.6
5.4

0.0001
0.0001
3.8
4.9
0.5

Turbine No. 1
Boiler No. 8 S02 S04 S03 S05 GD6 GD7 S19 SD5C SD5N &2
(Combined)

Protection of the Environment Operations (Clean Air) Regulation (2010): CO: 125 mg/m?, SO2: 1000 mg/m?, NO2: 500 mg/m?, TSP: 50 mg/m?, Type 1 and 2 metals (combined): 1 mg/m?3, Cadmium: 0.2 mg/m?3, Mercury: 0.2 mg/m?, VOC: 40 mg/m?, HCL: 100

mg/m?, FL: 50 mg/m?3

EPA: SO2: 600 mg/m?3, NO2: 500 mg/m?3, TSP: 30 mg/m?, Type 1 and 2 metals (combined): 1 mg/m?, Cadmium: 0.2 mg/m?, Mercury: 0.2 mg/m3, VOC: 40 mg/m?.
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8.2 Dispersion modelling

The air quality dispersion modelling was conducted using the Gaussian puff model CALPUFF
Version 7. The model settings were as described in Section 7.2.

8.3 Predicted air quality impacts

8.3.1 Particulates

The impact of dust emissions principally relates to the potential effect on human health of
inhalation of particles in the air column, and it is the finer fraction that have the greater potential
to cause respiratory health effects. EPA have advised to assess PMas, if PM1o impacts are
significant. The PMz5s emissions from some sources on site are not known, however guidance is
available for estimates of PM2s from boilers in the NPI. NPI emission factors for coal boilers with
a baghouse states that PM2s emissions are half of PM1o emissions and the ratio of PM25 to
PMu1o in gas fired boilers is the same. Therefore a ratio of PM1o to PM2.s emissions of 2:1 was
adopted.

A summary of the maximum incremental predicted levels at each receptor site is presented in
Table 8-4. The worst case predicted incremental PM+o level at a residential sensitive receptors
is at R1 with a level of 7.3 pg/m?.

Table 8-4 Maximum predicted incremental ground level PM,,, PM.s and TSP
concentrations

Receiver Pollutant
PMio (24 TSP
PM1o (Annual) [ PMzs (24 hour) | PMzs (Annual)
hour) (Annual)

R1 7.9 0.7 4.0 0.4 0.8

R2 4.3 0.4 2.1 0.2 0.5
R3 4.9 0.6 2.5 0.3 0.6
R4 4.6 0.9 23 0.4 0.9
C1 11.3 1.6 5.7 0.8 2.0
C2 15.8 2.7 7.9 1.3 3.0
C3 16.0 2.6 8.0 1.3 2.8
C4 15.3 23 7.6 1.2 2.5
C5 13.5 2.0 6.7 1.0 2.1
C6 16.5 3.2 8.3 1.6 3.5
C7 15.6 2.8 7.8 1.4 3.0
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A contemporaneous assessment has been undertaken for the year 2004 in accordance with the
Approved Methods. Predicted 24 hour PM2.s and PM1o values from the site in 2004 have been
added to the 24 hour measured values at Wollongong for every day in the year.

The top predicted, measured and total concentrations at the most impacted residential receptor
(R1) and commercial receptor (C6) are presented in Table 8-5 to Table 8-8 below. The
background and incremental contributions for the highest cumulative concentrations are also
included.

Results of the assessment show full compliance with the PM2.s and PM1o 24 hour criteria at the
worst impacted residential sensitive receptor R1.

Results of the assessment predict exceedances of the PM1o 24 hour criteria for 3 days of the
year and an exceedance of the PMz.s 24 hour criteria for one day of the year at the worst
impacted commercial receptor C6. The exceedances are bold in Table 8-7 and Table 8-8. The
exceedances are primarily attributed to high background concentrations as background PM1o
accounts for 94%, 92% and 97% of the criteria and background PM2.s accounts for 89% of the
criteria on the days of the predicted exceedances.

Plots of the predicted 24 hour maximum PMyo levels are provided in Figure 8 (incremental
impact) and in Figure 9 (cumulative impact with 70" percentile PM1o levels at Albion Park South
2016 for comparative purposes).

Plots of the predicted 24 hour maximum PMz:s levels are provided in Figure 10 (cumulative
impact with 70" percentile PM2 levels at Albion Park South 2016 for comparative purposes).
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Table 8-5 Summary of highest measured and predicted PM, levels, pg/m?

(R1)
PM1o PMio PMio Balfrl'l(c?ro Sitg
DS background D increment D cumulative  contributi CSSct)rr:b
on
08/03/2004 49.0 10/03/2004 7.9 08/03/2004 49.0 49.0 0.0
27/11/2004 48.4 22/03/2004 6.7 27/11/2004 48.7 48.4 0.3
21/02/2004 47.0 17/08/2004 4.3 26/03/2004 48.7 461 2.6
26/03/2004 46.1 01/03/2004 3.7 21/02/2004 47.8 47.0 0.8
08/12/2004 437 23/09/2004 3.7 09/02/2004 44.6 43.1 1.5
10/01/2004 43.4 22/01/2004 3.6 08/12/2004 43.8 43.7 0.1
09/02/2004 43.1 04/04/2004 3.5 10/01/2004 434 43.4 0.0
06/02/2004 41.2 28/03/2004 3.3 06/02/2004 42.9 41.2 1.7
07/12/2004 40.8 09/11/2004 3.3 22/01/2004 41.6 38.0 3.6
20/02/2004 404 28/04/2004 3.2 07/12/2004 41.3 40.8 0.5
Table 8-6 Summary of highest measured and predicted PM. s levels, pg/m?®
(R1)
Backgro Site
PEE bacigl\;/lrﬁmd P inggﬂrfignt e cunljmgfive corl:tr:iclj)uti ngéib
on

10/01/2004 22.6 10/03/2004 4.0 21/02/2004 22.7 22.3 0.4
21/02/2004 22.3 22/03/2004 3.4 10/01/2004 22.6 22.6 0.0
26/03/2004 19.9 17/08/2004 2.2 26/03/2004 21.2 19.9 1.3
06/02/2004 19.0 01/03/2004 1.9 06/02/2004 19.8 19.0 0.8
09/02/2004 18.3 23/09/2004 1.8 09/02/2004 19.1 18.3 0.8
11/02/2004 17.9 22/01/2004 1.8 11/02/2004 18.6 17.9 0.7
09/03/2004 17.6 04/04/2004 1.8 27/11/2004 17.7 17.5 0.2
08/03/2004 17.5 28/03/2004 1.6 09/03/2004 17.6 17.6 0.0
08/03/2004 17.5 09/11/2004 1.6 13/03/2004 17.5 17.0 0.5
13/03/2004 17.0 28/04/2004 1.6 08/03/2004 17.5 17.5 0.0

GHD | Report for Manildra Group - Manildra Modification 19 Air Quality Assessment, 12534209 | 45



Table 8-7 Summary of highest measured and predicted PM, levels, pg/m?

(C6)
PM1o PM1o PMio Balfrl\(c?ro Sitg
D background D increment DS cumulative  contributi CSt?ct)rr:b
on
08/03/2004 49.0 22/03/2004 16.5 21/02/2004 55.8 47.0 8.8
27/11/2004 48.4 10/03/2004 14.0 26/03/2004 53.4 461 6.4
21/02/2004 47.0 25/02/2004 12.7 27/11/2004 51.9 48.4 29
26/03/2004 46.1 20/10/2004 12.2 08/03/2004 49.0 49.0 0.0
08/12/2004 43.7 20/03/2004 12.1 09/02/2004 46.2 43.1 3.0
10/01/2004 43.4 17/08/2004 11.5 22/01/2004 46.0 38.0 7.8
09/02/2004 43.1 02/03/2004 10.9 08/12/2004 45.9 43.7 1.8
06/02/2004 41.2 09/11/2004 10.6 06/02/2004 44.8 41.2 35
07/12/2004 40.8 19/10/2004 10.6 07/12/2004 44.8 40.8 3.6
20/02/2004 40.4 03/04/2004 10.0 10/01/2004 43.4 43.4 0.0
Table 8-8 Summary of highest measured and predicted PM. s levels, pg/m?®
(C6)
PM2.s PM2.5 PM2.s Bal.cl::gro Site.
DRI background bR increment DRI cumulative  contributi cgtrilct)rr:b
on

10/01/2004 22.6 22/03/2004 8.3 21/02/2004 26.7 22.3 4.4
21/02/2004 223 10/03/2004 7.0 26/03/2004 23.5 19.9 3.6
26/03/2004 19.9 25/02/2004 6.3 10/01/2004 22.6 22.6 0.0
06/02/2004 19.0 20/10/2004 6.1 07/02/2004 20.9 16.2 4.7
09/02/2004 18.3 20/03/2004 6.1 06/02/2004 20.8 19.0 1.8
11/02/2004 17.9 17/08/2004 5.8 11/02/2004 20.7 17.9 2.8
09/03/2004 17.6 02/03/2004 54 20/03/2004 20.6 14.5 6.1
08/03/2004 17.5 09/11/2004 5.3 13/03/2004 20.5 17.0 3.5
27/11/2004 17.5 19/10/2004 53 09/02/2004 19.8 18.3 1.5
13/03/2004 17.0 03/04/2004 5.0 27/11/2004 19.2 17.5 1.7
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8.3.2 Products of combustion

The primary pollutants in coal and gas fired boiler emissions are oxides of nitrogen (NOx),
formed by the high temperatures in the combustors, sulfur dioxide (SOz2), formed from the sulfur
content of the fuel, VOCs, hydrogen chloride (HCL), polycyclic aromatic hydrocarbons (PAH),
carbon monoxide (CO) and hydrogen fluoride (HF) all formed by incomplete combustion of the
fuel.

All pollutants have all been assessed against their relevant criteria from the Approved Methods.

Predicted levels for SO2, NO2, CO, HF and HCL are provided in Table 8-9 to Table 8-13. The
predicted levels comply at all receptors for SO2, CO, HF and HCL.

Contour plot of cumulative hourly average SO:2 predictions are shown in Figure 11, in order to
get an appreciation of the hourly averaged pattern of dispersion.

The predicted levels for nitrogen dioxide exceed the criteria at all commercial/industrial sensitive
receptors. However, the predicted levels assume that 100% of NO will be converted to NO2 as
per Method 1 (Section 8.1.1) of the Approved Methods. This is considered extremely
conservative as in reality, only a fraction of the NO will be converted to NO:.

Therefore, a more detailed assessment has been undertaken for all receptors using Method 2
(Section 8.2.2) of the Approved Methods. Method 2 is based on NO reacting with ozone in the
atmosphere to form NO2. Background ozone data was sourced from Kembla Grange for the
year 2004. The calculated NO2 levels using Method 2 are provided in Table 8-10. Using this
method no exceedances are predicted.

Effect of Mod 19 changes

No new sources of combustion products are proposed as part of Modification 19. The emissions
inventory was updated with the most recent sampling results and therefore there is a slight
variation in the predicted products of combustion concentrations.
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Table 8-9 Maximum predicted ground level Sulfur Dioxide concentrations

Criteria, yg/m?3

Total impact (Incremental plus background) (ug/m?3)

(24 hour)

228

60

(Annual)

Bomaderry (R1)
North Nowra (R2)
Nowra (R3)

Terara (R4)

C1

C2

C3

C4

C5

C6

C7

253.8

191.0

233.1

178.4

490.8

586.3

537.5

451.8

386.0

495.4

420.4

194.7

150.8

180.2

142.0

360.3

4271

393.0

333.1

287.1

363.6

311.1

43.3

34.8

25.2

96.2

72.4

69.5

68.3

68.8

77.8

76.1

Note 1: The 10 minute concentrations were calculated from the hourly values by applying a peak to

mean factor of (60/10)%2.

Note 2: The 10 minute background levels were assumed to be the same as the 1 hour background
levels in the absence of monitoring data.

Table 8-10

Bomaderry (R1)

North Nowra (R2)

Nowra (R3)

Terara (R4)

Maximum predicted ground level Nitrogen Dioxide
concentrations

Criteria, pg/m?

C1

C2

C3

C4

C5

C6

Total impact (Incremental plus background) (ug/m?®)

246

(1 hour, Method 1)

260.0

242.9

222.7

207.1

420.3

475.8

439.2

459.4

475.5

424.2

246

(1 hour, Method 2)

119.4

110.3

133.2

169.0

243.4

175.2

165.7

165.5

164.4

164.5

62
(Annual)

8.8
9.0
194
23.5
22.9
22.2
21.5

244
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Total impact (Incremental plus background) (ug/m?®)

246 246 (7

Criteria, yg/m?®
(1 hour, Method 1) | (1 hour, Method 2) (Annual)

535.1 197.7

Table 8-11 Maximum predicted ground level Carbon Monoxide
concentrations

Receptor Total impact (Incremental plus background) (mg/m3)

Criteria, mg/m3 100 (15 min') 10 (8 hour)

Bomaderry (R1)

North Nowra (R2) 1.06 1.04 0.63
Nowra (R3) 1.07 1.05 0.62
Terara (R4) 1.05 1.04 0.61

C1 1.17 1.13 0.67
C2 1.22 1.17 0.67
C3 1.20 1.15 0.66
C4 1.16 1.12 0.66
C5 1.14 1.11 0.66
C6 1.18 1.14 0.67
C7 1.15 1.1 0.66

Note 1: The 15 minute concentrations were calculated from the hourly values by applying a peak to
mean factor of (60/15)%2.

Note 2: The 15 minute background levels were assumed to be the same as the 1 hour background
levels in the absence of monitoring data.

Table 8-12 Maximum predicted ground level Hydrogen Fluoride
concentrations

Total impact (Incremental plus background) (ug/m?®)

Criteria, pg/m?® 5 (24 hour) 8 (7 day) 4 (30 day) 5 (90 day)
Background, pg/m?3 Mook

Bomaderry (R1) 0.05 0.04
North Nowra (R2) 0.17 0.05 0.04 0.02
Nowra (R3) 0.13 0.02 0.01 0.01
Terara (R4) 0.06 0.01 0.01 0.00
C1 0.62 0.22 0.10 0.06

C2 0.33 0.13 0.09 0.08

GHD | Report for Manildra Group - Manildra Modification 19 Air Quality Assessment, 12534209 | 52



Total impact (Incremental plus background) (ug/m?®)
C3 0.32 0.09

0.07
C4 0.29 0.12 0.08 0.06
C5 0.32 0.12 0.07 0.06
C6 0.36 0.16 0.10 0.08
Cc7 0.33 0.15 0.10 0.08
Table 8-13 Maximum predicted ground level Hydrogen Chloride
concentrations
Receptor | Averaging | TR | enation | TotalImpact | Crteria
Period (mg/m?) (mg/m?) (mg/m?°) (mg/m?)
Bomaderry 1 hour 0.001 - 0.001 0.14
(R1)
North Nowra 1 hour 0.001 - 0.001 0.14
(R2)
Nowra (R3) 1 hour 0.001 - 0.001 0.14
Terara (R4) 1 hour 0.001 - 0.001 0.14
C1 1 hour 0.004 - 0.004 0.14
Cc2 1 hour 0.004 - 0.004 0.14
C3 1 hour 0.004 - 0.004 0.14
C4 1 hour 0.003 - 0.003 0.14
C5 1 hour 0.002 - 0.002 0.14
C6 1 hour 0.003 - 0.003 0.14
(674 1 hour 0.003 - 0.003 0.14
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8.3.3 PAH, VOCs and metals

The maximum predicted (99.9 percentile, 1-hour average) ground level incremental PAH, VOC
and metal concentrations (with the exception of lead which is presented as a 100 percentile
annually averaged concentration to align with its assessment criteria), within and beyond the
factory site boundary are provided in Table 8-14. The predicted levels are significantly lower
than the respective EPA principal toxic air pollutant criteria for all substances both within and
beyond the site boundary.

Effect of Mod 19 changes

No new sources of PAH, VOC or metal emissions are proposed as part of Modification 19
compared to those assessed in Modification 17.
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Table 8-14 Maximum predicted ground level PAH, VOC and metals concentrations

Incremental Impact (mg/m?)

0.0004 Individual 9.00E-03 9.00E-05 1.80E-05 1.80E-03 4.00E-06 9.00E-05 1.80E-02 1.80E-04 5.0E-04
Criteria mg/m?3 VOCs mg/m? mg/m? mg/m3 mg/m?3 mg/m3 mg/m?3 mg/m?3 mg/m3 mg/m?3
(1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (1 hour) (Annual)*
Bomaderry 1.1E-06 1.7E-03 1.3E-06 1.4E-06 1.3E-07 1.3E-07 1.1E-07 8.8E-07 1.1E-06 2.8E-06 9.0E-08
(R1)
North 9.0E-07 1.2E-03 9.5E-07 9.9E-07 1.2E-07 1.3E-07 7.8E-08 6.1E-07 8.5E-07 2.1E-06 5.6E-08
Nowra
(R2)
Nowra 1.4E-06 1.6E-03 1.2E-06 1.3E-06 2.4E-07 1.8E-07 1.0E-07 7.7E-07 1.2E-06 2.8E-06 4.5E-08
(R3)
Terara 1.1E-06 1.1E-03 8.5E-07 8.9E-07 1.0E-07 9.3E-08 7.0E-08 5.6E-07 9.2E-07 1.8E-06 2.9E-08
(R4)
C1 3.0E-06 4.3E-03 3.2E-06 3.5E-06 3.7E-07 4.3E-07 2.7E-07 2.2E-06 3.1E-06 7.4E-06 2.7E-07
c2 2.9E-06 5.2E-03 3.6E-06 3.8E-06 4.2E-07 4.2E-07 2.9E-07 2.5E-06 3.3E-06 8.0E-06 3.0E-07
c3 2.7E-06 4.7E-03 3.3E-06 3.5E-06 3.8E-07 3.8E-07 2.6E-07 2.3E-06 3.0E-06 7.2E-06 2.7E-07
ca 2.1E-06 3.7E-03 2.7E-06 2.8E-06 3.1E-07 2.8E-07 2.1E-07 1.8E-06 2.3E-06 5.7E-06 2.3E-07
C5 1.7E-06 2.9E-03 2.2E-06 2.3E-06 2.4E-07 2.3E-07 1.8E-07 1.5E-06 1.9E-06 4.6E-06 1.9E-07
2.6E-06 4.3E-03 3.0E-06 3.2E-06 4.0E-07 3.9E-07 2.5E-07 2.1E-06 2.9E-06 7.0E-06 3.3E-07
C6
2.1E-06 3.5E-03 2.6E-06 2.7E-06 3.0E-07 3.1E-07 2.1E-07 1.7E-06 2.5E-06 5.8E-06 2.7E-07
Cc7
Maximum 6.3E-06 1.0E-02 7.1E-06 7.5E-06 2.0E-06 8.4E-07 5.9E-07 4.5E-06 6.0E-06 1.5E-05 5.3E-07
level (on
site)

4 Lead criteria converted from pg/m3 to mg/m? so that all results have consistent units
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Conclusions

GHD was engaged by Manildra to conduct an air quality and odour impact assessment for a
proposed modification to the approved SSEP.

The modification proposes changes to the existing Ethanol Distillery Plant to increase the
production of ‘beverage’ grade ethanol on site and would include the installation of distillation
columns and associated processing equipment, a site boundary adjustment, the addition of 3
ethanol storage tanks, the construction of an additional ethanol loadout and the construction of
three product silos.

A marginal increase was observed in predicted odour impacts as a result of the modification.
The odour criteria is met at all residential sensitive receptors and it is considered highly unlikely
that the increase in odour would be detected at sensitive receptors.

Air quality impacts are predicted to comply with the criteria at all residential sensitive receptors.

Overall, the proposal should be acceptable from an air quality perspective.
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Appendix A - Meteorological analysis
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The following section is taken from the Shoalhaven Starches Report on Ethanol Upgrade: Air
Quality Assessment (GHD, 2008), and describes the meteorology of the area and how the
dataset was compiled.

A1 Meteorology

The three-dimensional meteorological data for a CALPUFF model simulation are provided by
CALMETS, its meteorological pre-processor. CALMET requires meteorological input from
surface weather station networks and upper air stations.

The following sub-sections describe the available meteorological data, how the data was
applied and the features of the dispersion meteorological data used to run CALPUFF.

A1.1 Data Available

Wind data were collected at three locations within the Shoalhaven Starches facility. Of these
three stations, only one station, the automated weather station (AWS) located near the storage
ponds at the environmental farm (hereafter referred to as Farm AWS), is compliant with the
Australian Standard for the measurement of horizontal wind for air quality applications (AS
2923:1987). The other two stations, in particular the weather station located at the factory, are
compromised by building and equipment infrastructure. Wind data have been collected at the
Farm AWS since 2003, with the most complete data set collected in 2004.

The nearest source of additional surface meteorological data was the Bureau of Meteorology
(BoM) Nowra AWS located approximately 12 km to the west at the Royal Australian Navy base
at Nowra (HMAS ALBATROSS). This data source was considered to be too far from the
subject area to be site-representative.

The nearest source of upper air meteorological data was also the HMAS ALBATROSS site,
which does irregular upper air soundings based on operational requirements. However, the
time gap between these vertical atmospheric soundings is too large to be suitable for use as
model input.

A1.2 Data Application

To take full advantage of the CALPUFF features, described in Section 7.1, and make use of the
available meteorological data described above, a combined prognostic/diagnostic
meteorological modelling approach was used to synthesise the three-dimensional
meteorological data input required by CALPUFF.

The regional-scale prognostic meteorological model, TAPME, was used to simulate the
meteorology over the subject site with consideration to the DECC Approved Methods. TAPM is
an approved model for specialist applications and its use, as part of this assessment, is
described in the next section.

The observations from the Farm AWS and Nowra AWS were first used for optimising and
checking the performance of the prognostic model simulation.

Wind speed and wind direction data from the Farm AWS were then assimilated into the
prognostic model.

The subsequent TAPM output (with assimilated Farm AWS data) was then passed to
meteorological pre-processor model CALMET (version 5.5).

5 Scire J.S., E.M. Insley, R.J. Yamartino, and M.E. Fernau, 1995: A User's Guide for the CALMET Meteorological Model. Report
prepared for the USDA Forest Service by EARTH TECH, Concord, MA. See: http://www.src.com/calpuff/calpuff1.htm
8 Hurley, P. The Air Pollution Model (TAPM) version 3. CSIRO Atmospheric Research Paper No. 31, 2005
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A2 Prognostic Meteorological Modelling

TAPM (version 3.0.7) was developed at CSIRO Division of Atmospheric Research as a PC-
based prognostic modelling system that can predict regional scale three-dimensional
meteorology. TAPM accesses databases of synoptic weather analyses from the Bureau of
Meteorology. The model then provides the link between the synoptic large-scale flows and local
climatology, which includes characterising such factors as local land use and topography, and
their influence on atmospheric stability and mixing height.

TAPM was initially configured with a nested model grid coverage designed to capture:

. Broad scale synoptic flows
. Regional to local scale wind channelling
. The influence of local land use

The nested grids were then configured with surface characteristics, such as terrain elevation,
surface type (land use and vegetation type), soil type and deep soil moisture content.

Specific model settings were:

. Four nested grids at 1 000 m, 3 000 m, 10 000 m and 25 000 m resolution, with 55 x 55
grid points. The grid was set to ensure the locations of the Farm AWS and Nowra AWS
were within the inner nested grid

] Surface vegetation and precipitation processes were included, whereas, non-hydrostatic
processes were not included

Following an initial model run, the model output from the grid point nearest to the Farm AWS
was compared with data recorded at that station. Specifically, the predicted hourly ambient
temperatures and the annual wind rose (wind speed and direction distributions) were compared
with corresponding recordings. Model output from the model grid point nearest to the Nowra
AWS was also compared with an annual wind rose derived from data recorded at that station.

Figure A1 shows the scatter plot of observed and predicted ambient temperature at the Farm
AWS. The determined optimal model configuration produced a correlation coefficient of 0.88 for
predicted temperature. The strong correlation between predicted and recorded temperature
indicates that the model is accurately calculating the surface energy balance, which, in turn,
adds confidence to the hourly varying predictions made for atmospheric stability and the height
of the mixed layer.
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Predicted temperature (°C)

Observed temperature (°C)

Figure A1 Scatter Plot of Observed and Predicted Ambient Temperature

A2.1 Wind Distribution

Figure A2 shows the predicted (a) and observed (b) wind roses for the location of the Nowra
AWS. The directional distribution of winds predicted by TAPM shows reasonable agreement
with the recorded observations and with the wind patterns expected for this region.

Figure A3 shows the predicted (a) and observed (b) wind roses for the location of the Farm
AWS after the initial TAPM simulation. The directional distribution of winds predicted by TAPM
shows reasonable agreement with the recorded wind patterns expected for this region.

The wind speed and direction observations from the Farm AWS were assimilated into the
prognostic model simulation to improve the ability of the model to capture the effects of local
wind channelling and low wind speed conditions. The improvement to wind direction
distributions in the model output is clearly evident in Figure A3(c). The marked improvement in
the capture of low wind events is examined below.

It is understood that TAPM performs reasonably well at simulating low wind speeds when the
atmosphere is unstable but is known to perform relatively poorly during stable atmospheric
conditions”. This is a critical factor in this assessment given that odour emissions occur 24-
hours per day, resulting in predictions of maximum odour impact dominating during these
conditions.

Figure A4 shows a histogram of wind speed distribution for observations at the Farm AWS,
predictions from TAPM and predictions from TAPM after wind speed and direction data from the
Farm AWS were assimilated into TAPM. It is clear from this figure that TAPM did reasonably
well at originally predicting moderate to high wind speeds but did relatively poorly predicting low
wind speeds. However, Figure A4 also shows that the representation of low winds in the TAPM
output was significantly improved once the Farm AWS data were assimilated into the model.

7 Luhar, A., Hurley, P. and Rayner, K. Improving Land Surface Processes in TAPM. Part 2: Low Wind Stable Conditions. 14"
IUAPPA World Congress 2007
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a) TAPM output at Farm AWS b) Recorded at Farm AWS
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Figure A3 Farm AWS - Annual Wind Roses (year 2004)
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Figure A4 Wind Speed Distribution - TAPM and Farm AWS

To further investigate the effect of data assimilation on model output, a sensitivity analysis was
conducted to compare the subsequent CALPUFF model predictions using meteorological input
derived with and without the assimilation of observed wind speed and wind direction data from
the Farm AWS into TAPM. Good agreement was found in the general pattern of dispersion (i.e.
similar directions of poor dispersion), however, the highest ground level odour concentrations
were predicted when the assimilated meteorological data file was used, which was expected
given the higher frequency of light winds.

A3 Diagnostic Meteorological Model - CALMET

The TAPM output (with assimilated data) was then passed to model CALMET (version 5.5)%,
which is the 3D meteorological diagnostic model pre-processor to the CALPUFF 3D puff based
dispersion model.

Hourly varying 3D meteorological data, at a 1000 m resolution, were extracted from the TAPM
inner nested grid and passed to CALMET in their entirety as initial guess fields. Surface
meteorological parameters and vertical profile data were also extracted from TAPM at a grid
point near the factory, and used as if they were observations in the diagnostic model (i.e.
pseudo-data).

CALMET was configured with a 15 km by 15 km grid at 200 m resolution and with local scale
surface characteristics, such as terrain elevation and land use (e.g. forest or sparse growth,
water or residential). The land use and terrain elevation information was derived from US
Geological Survey and AusLig data, respectively, with adjustments based upon inspection of
aerial photographs, topographical and land uses maps, and a site inspection.

CALMET was used to produce hourly site-representative winds and micrometeorological
information, which was used with the CALPUFF 3D puff-based dispersion model to assess the
impacts of the air pollutants on the surrounding land uses.

8 Scire J.S., E.M. Insley, R.J. Yamartino, and M.E. Fernau, 1995: A User's Guide for the CALMET Meteorological Model. Report
prepared for the USDA Forest Service by EARTH TECH, Concord, MA. See: http://www.src.com/calpuff/calpuff1.htm
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A3.1 Site-specific meteorology

Figure A5 shows a wind rose that illustrates the distribution of wind speed and direction at the
location of the Factory. On an annual basis the prevailing winds are from the west with winds
also from the west-north-west, north-west, west-south-west and north-east. The mean wind
speed is 3.2 m/s, with higher speed winds associated with westerly winds with speeds up to
11 m/s; such speeds are not reached from other directions. The highest frequency of light
winds occurs from the south-west, west and north.

Figure A6 provides a seasonal breakdown of the predicted wind distribution at the Factory, this
figure reveals a north-easterly predominance during summer (sea-breeze) and a westerly
predominance during the other seasons, in particular during winter.
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Figure A5 Factory Annual Wind Rose - Year 2004
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A categorised measure of atmospheric stability is also output from the model. These can be
broadly defined as listed in Table A1.

Table A1 Atmospheric Stability Classes and Distribution

Stability Description Frequency of
Class Occurrence '

A Extremely unstable atmospheric conditions, occurring near 2%
the middle of day, with very light winds, no significant cloud.

B Moderately unstable atmospheric conditions occurring 14%
during mid-morning/mid-afternoon with light winds or very
light winds with significant cloud.

C Slightly unstable atmospheric conditions occurring during 17%
early morning/late afternoon with moderate winds or lighter
winds with significant cloud.

D Neutral atmospheric conditions. Occur during the day or 22%
night with stronger winds. Or during periods of total cloud
cover, or during twilight (transition) period.

E Slightly stable atmospheric conditions occurring during the 12%
night-time with some cloud and/or light-moderate winds.

F Moderately stable atmospheric conditions occurring during 32%
the night-time with no significant cloud and light winds.

1. Stability data in this table extracted from Factory meteorological data

Potential off-site odour impact would tend to be maximised when winds are light and the
atmosphere is stable, conditions that typically occur during the early evening and night-time.
Table A1 shows that these conditions occurred for approximately 44% of the time.

The occurrence of stable air flows is of significance as these generally provide the conditions for
worst case dispersion of emissions to air from ground based (or near-ground based) sources,
and hence potentially the highest impact to odour amenity. This is due to the limited mixing in
the vertical plane of these light wind airflows, and hence less dilution of the emissions from the
majority of odour sources, which are either at ground level or wake affected short stacks.
Therefore, the distribution of light wind stable flows can define the directions of “poor odour
dispersion” from the factory and environmental farm.

Vertical mixing of airflows can be brought about by two mechanisms. The first is mechanical
mixing caused by the shear stresses as air moves over rough terrain. The second is via thermal
convective mixing, which has the potential to occur significantly only during daytime. The
occurrence of unstable and strong-wind neutral air flows generally provide the conditions for the
highest ground level concentrations due to emissions to air from elevated stack sources, such
as the coal-fired boiler exhaust stacks found at the factory.

A rose that illustrates the directional distribution of the predicted atmospheric stability is shown
in Figure A7. During these stable periods, the regional scale cool air drainage flows down the
river valley from the west to dominate the transport and dispersion of emissions to air from the
factory and environmental farm. To a lesser extent, local slope drainage flows from the
elevated terrain located to the north, west-north-west and west-south-west of the site would also
generate these conditions for poor dispersion.
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Appendix B - Complete odour emission inventory
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EX|t Exit
type
0.65 253

Boiler No. 2

Boiler No. 4

Combined Boiler Stack for No. 5 & 6
Boilers. Coal combustion odour

Light phase recovery tank
Pellet Mill Silo (proposed)
Pellet Plant exhaust stack
Pellet silo (mill feed silo)
Stillage surge tank

Vent condensor drain

Ethanol Recovery Scrubber Discharge
Fermenters (10-16)

Yeast propagators - tanks 4 & 5
Cyclone and fabric filter
Cyclone and fabric filter
Cyclone and fabric filter
Cyclone and fabric filter

Drum vacuum receiver

Dry gluten roof bin
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45 BOILR2 tall wake
free

42 BOILR4 [allwake
free

35 BOILR5 Al wake
free

wake

Lol affected
wake

FLAES affected

46 PPES tall wake
free

wake

Sl affected
wake

SST affected
wake

HeD affected
wake

16 ERESC affected

44 FERM tall wake
free

wake

VP affected
wake

. affected
wake

= affected
wake

AB affected
wake

- affected
wake

ch affected
wake

2o affected

41.0

54.0

23.0

49.2

2.0

2.0

241

28.0

21.0

17.0

33.0

33.0

33.0

33.0

21.0

25.0

0.90 24.3 435
2.05 14.1 410
0.10 3.3 362
0.16 7.0 320
1.50 15.7 322
0.32 25.0 304
0.20 33 360
0.30 0.3 300
0.30 11.4 302
0.28 5.7 306
0.25 3.0 311
1.60 6.0 313
1.60 6.0 313
1.60 6.0 311
0.80 9.0 297
0.20 11.0 320
0.65 15.0 328

OER after
control

OUm?/s
12,677

27,988
88,902
74
173
67,000
350
173
4,419
33,091
2,500
820
679
9
449
932
1,400

4,500

Peak to mean
adjusted total OER
OUm?/s

29,157
Variable
Variable

170
398
Variable
805
397
10,163
76,110
5,750
1,886
1,562
221
1,033
2,144
3,220

10,350



wake

Enzyme Tanks B7 6.0 0.46 0.3 327 2,042 4,696
affected

Feed transfer to distillery E22 LD 15.0 0.30 0.4 300 83 191
affected

Flash Vessel Jet Cooker C1 WERD 21.0 0.10 0.1 350 970 2,231
affected

Flour bin aspirator s13a  Wake 2.5 0.41 22.0 306 500 1,150
affected

Flour bin aspirator s13g  Wake 2.5 0.41 22.0 306 500 1,150
affected

Flour bin motor drive S06 wake 24.0 0.27 18.0 307 283 651
affected

Flour mill stack propsed and approved EMP2 wake 318 0.68 4.4 3292 266 612

1 affected

Flour mill stack propsed and approved FMP1 wake 33.4 0.90 4.9 300 205 472

2 affected

Rgtentlon - tank 2 (now located in GRT wake 21.0 0.20 18.0 360 4535 10,430

adjacent tank) affected

High protein dust collector sog  Wake 24.5 0.39 12.0 316 600 1,380
affected

Incondensible gases vent D6 WELD 13.0 0.20 0.6 309 558 1,284
affected

lon exchange effluent tank el | TEO 2.5 0.46 0.3 307 250 575
affected

Jet cooker 1 - retention tank E13 WELD 10.0 0.27 0.8 362 1,067 2,454
affected

Jet cooker 2 & 4 - Retention E7 TELO 9.0 0.10 3.1 373 567 1,304
affected

Molecular Sieve - Vacuum drum D2 TELO 10.0 0.08 13.0 337 1,350 3,105
affected

No. 1 Gluten Dryer baghouse 8 S02 wake 25.5 3.20 14.0 346 9,800 22,540
affected

No. 1 Starch Dryer 12 S01 TELO 26.0 1.30 6.8 311 2,800 6,440
affected

No. 2 Gluten Dryer baghouse (aka. No 9 S04 wake 270 390 17.0 340 7200 16,560

2 Starch Dryer) affected

No. 3 Gluten Dryer baghouse 10 S03 LD 21.0 2.50 9.2 344 12,700 29,210
affected

No. 3 Starch Dryer 13 S18 WS 20.0 1.20 23.0 309 3,800 8,740
affected
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wake

No. 4 Gluten Dryer baghouse 11 S05 30.0 2.70 17.0 350 9,100 20,930
affected

No. 4 Starch Dryer 14 S19 LD 20.0 1.20 23.0 320 3,600 8,280
affected

No. 5 Ring Dryer Starch BRI 25.0 1.20 0.1 320 4,350 10,005
affected

No. 5 Starch Dryer (existing) 47 spsc  \Wake 335 2.35 14.3 335 4,931 11,341
affected

No. 5 Starch Dryer (new) spsN  Wake 30.0 2.35 14.3 335 25,269 58,119
affected

No. 6 Gluten Dryer GD6 wake 35.0 1.70 19.1 346 12,568 28,906
affected

No. 7 Gluten Dryer ey | E® 29.0 1.80 19.3 341 9,553 21,972
affected
wake

Spray dryer S20 affected 19.0 1.35 6.8 335 738 1,697

Starch factory rejects collection tank E10 LD 8.0 0.10 1.3 308 183 421
affected

Large Starch Silo 1 ppL1  \Wake 26.5 0.16 6.8 323 86 199
affected

Large Starch Silo 2 PR | DEO 26.5 0.16 6.8 323 86 199
affected

Medium Gluten Silo 1 ppm1  Wake 20.7 0.16 6.8 323 173 398
affected

Medium Gluten Silo 2 ppMmz  Wake 20.7 0.16 6.8 323 173 398
affected

Medium Gluten Silo 3 ppm3  Wake 20.7 0.16 6.8 323 173 398
affected

Small Gluten Silo ppgy  Wake 34.3 0.20 18.6 323 92 211
affected

Small Starch Silo ppsg  Wake 343 0.20 18.6 318 35 81
affected

Biofilter A 40 BIO1 area 502 Variable

Biofilter B 41 BIO2 area 1,648 Variable

Biofilter C BIO3 area 1,089 Variable

Biofilter D BIO4 area 1,280 Variable

Effluent storage dam 1 19 PO1 area 1,475 Variable

Effluent storage dam 2 20 PO2 area 973 Variable

Effluent storage dam 3 21 PO3 area 2,962 Variable

Effluent storage dam 5 23 PO5 area 6,538 Variable
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Effluent storage dam 6 24 PO6 area 3,097 Variable

Sulphur Oxidisation Basin 25 SOBAS area 1,939 Variable

Membrane bio-reactor MBR HELD 54 Variable
affected

DDG load out shed - awning DDG35 volume 923 2,123

DDG product storage sheds DDG34 volume 1,023 2,353

DDG tent storage area DDG36 volume 1,929 4,437

Pellet plant fugitives (discharged direct wake

to atmosphere) AP affected 2011 VAT

Farm tank F18 volume 3,833 8,817

Column washing vent cwy  Wake 48.0 0.07 8.8 312 1,399 3,219
affected

Flour Mill B FMBA wake 39.5 0.65 12.2 322 687 1,581
affected

Flour Mill B FvBg  Wake 39.5 1.00 2.8 322 214 492
affected

Flour Mill B FMBC wake 39.5 1.00 4.9 322 659 1,516
affected

Flour Mill B FvBD ~ Wake 39.5 0.65 29.1 300 748 1,720
affected

Flour Mill B FMBE ~ Wake 39.5 1.10 10.2 300 748 1,720
affected

Flour Mill B FvMBF  Wake 39.5 1.10 3.5 300 566 1,301
affected

Flour Mill C FMct  Wake 37.6 0.65 12.2 322 687 1,581
affected

Flour Mill C FMC2 wake 37.6 0.65 6.5 293 214 492
affected

. wake

Flour Mill C FMC3 37.6 0.65 11.7 322 659 1,516
affected

Gluten dryer no. 8 eEy | UEE 29.0 1.90 19.1 346 12,568 28,906
affected

Product dryer no. 9 EDONN Bcis 35.6 0.85 15.3 346 9,800 22,540
affected

Beverage Ethanol D500 Vent (Column CWV2 wake 55.0 007 8.8 312 1,399 3.219

washing vent 2) affected
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Appendix C - Site sampling reports

Appendix C contains the following sampling reports:

Odour Research Laboratories Australia (2020), Olfactometry Test Report for Beverage
Ethanol D500 Vent Report No. 7091/ORLA/01

Stephenson Environmental Management Australia. (2020). Emission test report no. 7071
(SD1) Stack emission survey — particulate matter Emission point EPL ID 12 — (Starch dryer
no. 1). Newington NSW: Stephenson Environmental Management Australia

Stephenson Environmental Management Australia. (2020a) Compliance Stack Emission
Survey - Q4 2019-2020 - Boiler 2 - Report No. 7050

Stephenson Environmental Management Australia. (2020b) Compliance Stack Emission
Survey - Q4 2019-2020 - Boiler 4 - Report No. 7051A

Stephenson Environmental Management Australia. (2020c) Compliance Stack Emission
Survey - Q4 2019-2020 - Boiler 5&6 - Report No. 7049

Stephenson Environmental Management Australia. (2020d) Stack Emission Survey -
Particulate Matter - Starch Dryer 1, 4 and Spray Dryer - Report No. 7071

Stephenson Environmental Management Australia. (2020e) Starch and Gluten Dryers NOx
Emission Test Report No. 7093
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Odour Research Laboratories Australia

A Division of Peter W. Stephenson & Associates Pty Ltd
ACN 002 600 526 (Incorporated in NSW)

ABN 75 002 600 526

52A Hampstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: pstephenson@orla.com.au

Olfactometry Test Report

Client

Project

Order

Report

The measurement was commissioned by SEMA on behalf of:

Organisation:
Address:

Contact:

Sampling Site:

Telephone:

Email:

ORLA Report Number:
Project Manager:

Testing operator:

ORLA Sample number(s):
SEMA Sample number(s):

Analysis Requested:
Order requested by:
Date of order:
Order number:
Telephone:

Signed by:

Order accepted by:

Date of issue:

Shoalhaven Starches
Bolong Road, Bomaderry NSW 2541
John Studdert

Beverage Ethanol D500 Vent.

02 4423 8254

John.studdert@manildra.com.au

7091/0ORLA/01
Margot Kimber
Peter Stephenson
5394 to 5395
728109 to 728110

Odour Analysis

SEMA on behalf of Shoalhaven Starches
16 July 2020

5123

02 9737 9991

Margot Kimber

Peter Stephenson

21 July 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043.

ADOREDITATION

Accredited for Compliance with ISO/IEC 17025 - Testing

ODOUR RESEARCH LABORATORIES AUSTRALIA

VERSION: 4.4 PAGE 1 OF 6



ODOUR CONCENTRATION MEASUREMENTS RESULTS 7091/ORLA/O1

Investigated Item Odour concentration in odour units ‘ou’ determined by Sensory odour concentration
measurements, of an odour sample supplied in a sampling bag. All samples were received in
good condition.

Analysis Method The samples were analysed in accordance with AS/NZS4323.3:2001.

Identification The odour sample bags were labelled individually. Each label recorded the testing laboratory,
sample number, sampling location (or Identification) sampling date and time, dilution ratio (if
dilution was used) and whether further chemical analysis was required.

Method The odour concentration measurements were performed using dynamic olfactometry
according to the Australian Standard ‘Determination of Odour Concentration by Dynamic
Olfactometry AS/NZS4323.3:2001. The odour perception characteristics of the panel within
the presentation series for the samples were analogous to that for n-butanol calibration. Any
deviation from the Australian standard is recorded in the ‘Comments’ section of this report.

Instrument Used The Olfactometer used during this testing session was:
AC’'SCENT International Olfactometer

Measuring Range The measuring range of the AC’'SCENT International olfactometer is 12 < y < 92,102 ou. . If
the measuring range was insufficient the odour samples will have been pre-diluted.

Environment The measurements were performed in an air- and odour-conditioned room. The room
temperature is maintained between * 3°C.

Measuring Dates The date of each measurement is specified with the results.

Instrument Precision ~ The precision of this instrument (expressed as repeatability) for a sensory calibration must be
r <0.05 in accordance with the Australian Standard AS/NZS4323.3:2001.

AC’SCENT International Olfactometer: r = 0.0020 (February 2020) Compliance - Yes

Instrumental The accuracy of this instrument for a sensory calibration must be A £ 0.20 in accordance with
Accuracy the Australian Standard AS/NZS4323.3:2001.

AC’SCENT International Olfactometer: A = 0.020 (February 2020) Compliance - Yes

Lower Detection The LDL for the AC'SCENT International Olfactometer has been determined to be 12 ou.
Limit (LDL)
Traceability The measurements have been performed using standards for which the traceability to the

national standard has been demonstrated. The assessors are individually selected to comply
with fixed criteria and are monitored every session to keep within the limits of the standard.
The results from the assessors are traceable to primary standards of n-butanol in nitrogen.

21 July, 2020

Peter Stephenson
Managing Director
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ODOUR CONCENTRATION MEASUREMENTS RESULTS

7091/ORLA/01

Odour Emission Sampling
Odour emission sampling was undertaken on the Vent D500 Beverage Ethanol Plant.

Odour Emission Test Results

The measured odour emission concentrations and exhaust gas flow rates are summarised in
Table 1 and detailed in Tables 2.

Table 1 - Summary of Odour Emission Test Results - D500 Vent, July 15t 2020

Sample | Run Date Odour Stack Gas | Velocity | Volumetric MOER Oxygen
location | No. | sampled Conc. Temp. Flow rate
dry (wet)
(ow) (°O) (m/s) (m?/s) (ou.m’/s) (%)
\]:;zg(t) l 12 July-20 20,700 39.1 28 0.03 (0.03) 660 20.7
-July-20 26,600 39.1 850 20.8
Key:
MOER Mass Odour Emission Rate
ou odour units
oum3/s odour unit volume per second
Temp. temperature
°C degrees Celsius
m3/s cubic metres per second (at latmosphere and 273 Kelvin)
m/s metres per second
% percentage
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ODOUR CONCENTRATION MEASUREMENTS RESULTS

7091/ORLA/01

Table 2 - Odour Emission and Exhaust Gas Test Detailed Results - Beverage Ethanol D500 Vent

Emission Test Results

Velocity & Flow / Moisture

Test Location

Beverage Ethanol D500 Vent

Date 15-July-2020

Flow report method Dry Wet Dry Wet
Run 1 1 2 2
Method TM-1, TM-2 & TM-22 TM-1, TM-2 & TM-22
Sample Start Time (hrs) 14:21 14:21 14:40 14:40
Sample Stop Time (hrs) 14:39 14:39 15:02 15:02
Inlet/Exhaust Exhaust Exhaust

Stack Temperature (°C) 39.1 39.1 39.1 39.1
Stack Cross-Sectional area (m?) 0.004 0.004 0.004 0.004
Average Stack Gas Velocity (m/s) 8.8 8.8 8.8 8.8
Actual Gas Flow Volume (am3/min) 23 23 2.3 2.3
Total Normal Gas Flow Volume (m3/min) 1.9 2.0 1.9 2.0
Total Normal Gas Flow Volume (m3/s) 0.032 0.032 0.034 0.034
Total Stack Pressure (kPa) 101.83 101.83 101.83 101.83
Moisture Content (% by volume) 5.89 5.89 5.89 5.89
Molecular Weight Dry Stack Gas (g/gmole) 28.828 28.832 28.832 28.832
Dry Gas Density (kg/m?3) 1.29 1.29 1.29 1.29
Oxygen (%) 20.7 20.8 20.7 20.8
Analysis Odour Odour
Method AS4323.3 AS4323.3
ORLA Number 5394 5394 5395 5395
SEMA Number 728019 728019 728020 728020
Sample Start Time (hrs) 14:27 14:27 14:45 14:45
Sample Finish Time (hrs) 14:39 14:39 15:02 15:02
Odour Concentration (As Received) (ou) 20700 20700 26600 26600
Odour Concentration (Final) (ou) 20700 20700 26600 26600
Normal MOER (As Received) (ou m3/s) 660 700 850 900
Normal MOER (Final) (ou m3/s) 660 700 850 900
Mass Odour Emission Rate Limit (ou m3/s) No Limit No Limit
Sample Storage Period, prior to disposal 2 days 2 days
Calculations entered by JW JW JW JW
Calculations checked by PWS PWS PWS PWS
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.f Odour Research Laboratories Australia
-
Odour Olfactometry Results - 7091/ORLA/01

Sample Analysis Date o, ylig  Sample  Sample Odour Concentration Odour Character &
& Time Sj ITE Pre- v o Hedonic Tone" *
Location  IDNo. Date/Time ORLANo. (Completed) 12€ °  Dilution (ou) (ou) el IR
Sample ID: Coffee, caramel liqueur, nutty,
Beverage 15/07/2020 16/07/2020 . garbage, sharp, sweet vinegar,
Ethanol 728019 14:27 5394 10:40 4 8 Nil 20,700 20,700 banana, sweet, fruity
(-1)

D500 Vent
Run 1
Coffee, grainy, nutty, sharp, sweet

Sample ID:
16/07/2020 , : i
vinegar, banana, fruity
(-1)

BEeVel’age 15/07/2020
thanol 728020 11:09

D500 Vent 14:45

Run 2

PAGE 5 OF 6
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_/- Odour Research Laboratories Australia
= Odour Panel Calibration Results - 7091/ORLA/01

Reference ORLA Date Concentration of | Reference Gas Measured | Panel Average Measured Does panel calibration measurement
Odorant Sample Reference Gas Concentration Concentration comply with AS/NZS4323.3:P2001
No. (ppm) (ou) (ppb) 2 (Yes/No) *
n-butanol 5393 16.07.2020 62.0 1421 43.6 Yes

Comments: All samples were collected by Stephenson Environmental Management Australia and analysed by Odour Research Laboratories Australia at their Sydney

Laboratory.
Notes from Odour Olfactometry Results:

1 Sample Odour Concentration: as received in the bag
2 Sample Odour Concentration: allowing for pre-dilution
3 Panel Average Measured Concentration: indicates the sensitivity of the panel for the session completed

4 Target Range for reference gas n-butanol is 20 < y < 80 ppb and compliance with AS/NZ4323.3:2001 is based on the individuals rolling average and not on the panel
average measured concentration.

Panellist Rolling Average:
16/07/2020: SR =46.9, PR = 61.3, TL =33.3, JW=43.8

A denotes the Average Hedonic Tone: describes the pleasantness of the odour being presented where (+5) represents Very Pleasant, (0) represents Neutral and (-5)
represents Very Unpleasant and has been derived from the panellist responses at the recognition threshold.

+ This value is not part of our NATA Scope of Accreditation and AS4323.3
--END OF TEST REPORT
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Stephenson

{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EMISSION TEST REPORT NO.7071(SD1)

STACK EMISSION SURVEY — PARTICULATE MATTER
EMIsSSION POINT EPL ID 12 - (STARCH DRYER NO. 1)
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

PROJECT NO.: 7071(SD1)/S25601/20
DATE OF SURVEY: 14 MAY 2020
DATE OF ISSUE: 22 MAY 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
Accredited for Compliance with ISO/IEC 17025 - Testing v
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EMISSION TEST REPORT NO.7071(SD1)

1 EMisSION TEST REPORT NO.7071(SD1)

The sampling and analysis was commissioned by:

Client: Shoalhaven Starches Pty Ltd
Contact: John Studdert

Address: Bolong Road, Bomaderry, NSW 2541
Telephone: 02 4423 8254

Email: John.studdert@manildra.com.au

Project Number:

Test Date:

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

7071/525601/20

14 April 2020

Normal operating conditions, refer section 1.4.

Dry gas density, flow, moisture, molecular weight
of stack gases, temperature, total solid particulate
matter and particulate matter less than 10 microns
(PM10).

EPL No.883; EPL ID No. 12 - Starch Dryer No. 1
Stack

See Attachment A
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EMISSION TEST REPORT NO.7071(SD1)

Identification

Test

Dry Gas Density

Flow

Moisture

Molecular Weight of
Stack Gases

Particulate Matter
less than 10 microns

Stack Pressure

Stack Temperature

Total Solid
Particulates

Velocity

The samples are labelled individually. Each label recorded the testing
laboratory, sample number, sampling location (or Identification) sampling
date and time and whether further analysis is required.

Test Method Number for Sampling

and Analysis

NSW TM-23, USEPA M3

NSW TM-2, USEPA M2

NSW TM-22, USEPA M4

NSW TM-23, USEPA M3

NSW OM-5, USEPA 201A

NSW TM-2, USEPA M2

NSW TM-2, USEPA M2

NSW TM-15, AS4323.2

NSW TM-2, USEPA M2

Deviations from Test Methods Nil.

Sampling Times

Reference Conditions

NATA Laboratory Analysis By: NATA

Accreditation No. & Rep

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No

ort No.

. 15043,
. 7071

. 15043,
. 7071

. 15043,
. 7071

. 15043,
. 7071

. 15043,

Particle Test Report No. 2164

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No

. 15043,
. 7071

. 15043,
. 7071

. 15043,

Particle Test Report No. 2164

SEMA, Accreditation No
Emission Test Report No

. 15043,
.7071

NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.

NSW - As per

(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in

Attachment A.

Issue Date: 22 May 2020

Peter Stephenson
Managing Director
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EMISSION TEST REPORT NO.7071(SD1)

1.1  SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7071(SD#1) - EPLID 12
Location EPL ID 12

Unit of (Starch Dryer No. 1)

Parameter measure Tested: 14 April 2020

Average Result

Sampling times hours 13:45-15:15

Temperature oC 38

Pressure kPa 102.7

Velocity m/s 6

Actual Volumetric Flow am3/s 13

Volumetric Flow m3/s 11

Moisture % 1.6

Molecular Weight Dry Stack Gas g/g mole 28.5

Dry Gas Density kg/m3 1.27

Oxygen % 209

Particulate Matter less than 10 microns mg/m?3 3

Total Solid Particulates mg/m3 4

Key to Table 1.1:

dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

EPL = Environment Protection Licence
ID = identification no.

% = percentage

Conc. = concentration

- = Not referenced in EPL

oC = degrees Celsius

< = less than

> = greater than

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

g/ g mole = grams per gram mole

m3/s =

m/s = metres per second

am3/s = dry cubic metre per second @ in-stack conditions
mg/m3 =

milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

@ Reference Conditions (where specified)
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EMISSION TEST REPORT NO.7071(SD1)

1.2 ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Particulate > 20 mg/m3 NSW TM-15, AS4323.2, USEPA 201A 15%
Particulate < 20 mg/m3 NSW TM-15, AS4323.2, USEPA 201A 50%
Velocity AS4323.1, NSW TM-2, USEPA M2 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement

Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June

2005.

Note: ISO 9096 is for 20-1000 mg/m3 which AS4323.2 is based on. Note DSEN 13284-1 testing for < 5 mg/m3 correlates
to 5 mg/m3 with most quoted uncertainties of + 5.3 mg/m3 @ 6.4 mg/m3. From Clean Air Engineering in the United
States the lowest practical limit of USEPA M5 is 5 mg/m3 under lab conditions.
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EMISSION TEST REPORT NO.7071(SD1)

1.3 PROCESS DATA - STARCH DRYER NoO. 1

Shoalhaven Starches personnel considered Starch Dryer No.l1 was operating
under typical conditions on the day of testing. Refer Shoalhaven Starches for
details.
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EMISSION TEST REPORT NO.7071(SD1)

1.4 SAMPLING LOCATION — STARCH DRYER NO. 1

y ] ] ]
' Disturbance is the Stack Exit /
Exhaust
Duct Diameter
1.50m * 1.50m
Equivglent Diameter Sample Plane Upstream of
is 1.50m Disturbance is Om which is
< 2 Duct Diameters
Total Number of
Sampling Points is
18
Sampling
No sample ports Plane
available
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is silencers
4

In the absence of cyclonic flow activity ideal sampling plane position will be found
to exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a
flow disturbance. The sampling plane does not meet this criterion. Additional
sample points were used in compliance with AS4323.1 as the sampling plane was
non-ideal.

However the sample plane also does not meet the minimum sampling plane
position; sampling plane position will be found to exit at 2 duct diameters
downstream and 0.5 duct diameters upstream from a flow disturbance. A suitable
sampling plane should be sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity
and gas flow profile criteria for sampling.
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EMISSION TEST REPORT NO.7071(SD1)

FIGURE D-1 STARCH DRYER NO. 1 — SAMPLE LOCATION
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EMISSION TEST REPORT NO.7071(SD1)

1.5 INSTRUMENT CALIBRATION DETAILS
SEMA . e . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 14-Jun-19 14-Jun-20
645 Stopwatch 03-Dec-19 03-Jun-20
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
920 Thermocouple 02-Dec-19 02-Jun-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
466 Nozzle TSP Box 2 05-Dec-19 05-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
Response Check with
927 Balance SEMA Site Mass
17-Mar-2021
183 Pitot 17-Mar-20 Visually inspected
On-Site before use
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
946 combustion analyzer 16-Mar-20 16-Sep-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE9 OF 12




EMISSION TEST REPORT NO.7071(SD1)

ATTACHMENT A — NATA CERTIFICATE OF ANALYSIS
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EMISSION TEST REPORT NO.7071(SD1)

Stephenson
J Environmental Management Ausiralia Peter W Stephenson & Associates Pty Lid

ACN 002 400 524 (Incorporated In NSW)
ABN 75 002 400 524

52A Hanmpstead Road

Acburn NSW 2144 Augiralia

Tel: |02} 9737 9991

E-MGil: InfaSstephensanenv.com.au

Particle Test Report No. 2164

The analysis was commissioned by SEMA on behalf of:

Client Organisation: Shoalhaven Starches
Contact: John Studdert
Address: Bolong Road, Bomaderry, NSW 2541
T'elephone: 02 4423 5254
Email: lohn.studdert@manildra.com.au
Project Number: 7071 /525601 /2020
Analysis Requested: TM-15, OM-5

Chain of Custody .
¢ ¢ 525607
Number - 4

Jate 518
Date Analysis 15 May 2020

Completed:
No. of Samples Tested: 2
Sample Locations: EPL ID No. 12 (Starch Dryer #1)
Sample 1D Nos.: 727947, 727948
Filter ID Nos.: 15348, 15346
This repaort cannot be reproduced except in full
NATA accredited laboratory number 15043
Accredited for Compliance with ISO/IEC 17025 - Testing
P: QuALTY SYSTEM/REFCORT TERPLATES VERSION: 2.6 PaGE 1 QF 2
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EMISSION TEST REPORT NO.7071(SD1)

STEPHENSON ENVIRCNMENTAL MANAGEMENT AUSTRALIA PARTICLE TEST REPORT NO. 21464

Identification The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and swhether further
analvsis is required.

Test Analysis Test Method

sP AS54323.2-1995 (R2014)
(NSW TM-15)

PM AS4323.2-1995 (R2014)

(NSW OM-5)

Deviations from Nil
Test Methods

Issue Date

15 May 2020
) =)
» o S
/ (;Q/ —
- 7 ) I e
4 .ft.;{ 7Y >
&=
Peter Stephenson
Managing Director
Gravimetric Results - Test Report No. 2164
Sample Sample 1D Sampling Analysis Date  Sample Mass
Location No. By IDNG Date (Completed) (2)
Boiler 4 TSP 727947 15348 14/05/2020 15/05/2020 0.00310
Boiler 4 PM10 727948 15346 14/05/2020 15/05/2020 .00291
Key:
= grams
P2 QUALITY SYSTEM/REPORT TEMPLATES VERSON: 2.6 PAGE20F2
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Stephenson

{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EMISSION TEST REPORT NO.7050

COMPLIANCE STACK EMISSION SURVEY — QUARTER NO. 4, 2019-2020
EMIsSION POINT EPL ID 45 - (BOILER NO. 2)
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

ProOJECT NO.: 7050/S25389A/20
DATE OF SURVEY: 1 AprriL 2020
DATE OF ISSUE: 22 ArriL 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
Accredited for Compliance with ISO/IEC 17025 - Testing v

AL B TR
AGIREHTATION
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EMISSION TEST REPORT NO.7050

1 EmissiON TesT REPORT NO.7050

The sampling and analysis was commissioned by:

Client: Shoalhaven Starches Pty Ltd
Contact: John Studdert

Address: Bolong Road, Bomaderry, NSW 2541
Telephone: 02 4423 8254

Email: John.studdert@manildra.com.au

Project Number:

Test Date:

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

7050/S25389A /20

1 April 2020

Normal operating conditions, refer section 1.4.

Dry gas density, flow, moisture, molecular weight
of stack gases, temperature, carbon monoxide,
carbon dioxide, oxygen, nitrogen oxides, metals
Type I and 1I, stack pressure, sulfur dioxide, total
solid particulate matter and volatile organic
compounds

EPL No.883; EPL ID No. 45 - Boiler No. 2 Stack

See Attachment A

This report cannot be reproduced except in full.
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EMISSION TEST REPORT NO.7050

Identification

Test

Carbon Dioxide

Carbon Monoxide

Dry Gas Density

Flow

Moisture

Metals

Molecular Weight of
Stack Gases

Oxides of Nitrogen

Oxygen

Particulate Matter
less than 10 microns

Stack Pressure

Stack Temperature

The samples are labelled individually. Each label recorded the testing
laboratory, sample number, sampling location (or Identification) sampling
date and time and whether further analysis is required.

Test Method Number for Sampling
and Analysis

NSW TM-24, USEPA M3A

NSW TM-32, USEPA M10

NSW TM-23, USEPA M3

NSW TM-2, USEPA M2

NSW TM-22, USEPA M4

NSW TM-12, 13 & 14, USEPA M29

NSW TM-23, USEPA M3

NSW TM-11, USEPA M7E

NSW TM-25, USEPA M3A,

NSW OM-5, USEPA 201A

NSW TM-2, USEPA M2

NSW TM-2, USEPA M2

NATA Laboratory Analysis By: NATA
Accreditation No. & Report No.

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

Envirolab Services Accreditation No.
2901 Report No. 240353

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Particle Test Report No. 2159

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

SEMA, Accreditation No. 15043,
Emission Test Report No. 7050

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

VERSION: SS1.3
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EMISSION TEST REPORT NO.7050

SEMA, Accreditation No. 15043,

Sulfur Dioxide NSW TM-4, USEPA M6C Emission Test Report No. 7050
PAS ewmusasema Sy Acs o
s S Ao Lo
Lo Oeme nsw s UsaMs S el hedintion o

Deviations from Test Methods Nil.

Sampling Times NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.

Reference Conditions NSW - As per
(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in
Attachment A.

Issue Date: 22 April 2020

Peter Stephenson
Managing Director

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 4 OF 25



EMISSION TEST REPORT NO.7050

1.1  SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7050 - EPL ID 45

Location EPL ID 45 EPL 883
(Boiler 2) 100%
Parameter Unit of Tested Emission
reastre 1April200 | Cone Limit
Average Result (meg/m)
Sampling times hours 12:56-14:30 -
Temperature oC 221 -
Pressure kPa 102.0 -
Velocity m/s 8.8 -
Actual Volumetric Flow am3/s 8.4 -
Volumetric Flow m3/s 44 -
Moisture % 6.7 -
Molecular Weight Dry Stack Gas g/g mole 30 -
Dry Gas Density kg/m?3 1.34 -
Carbon dioxide % 10.3 -
Carbon monoxide (1 hr block average @ 7% Oz) | mg/m3 32 -
Sulfur dioxide (1 hr block average @ 7% Ox) mg/m?3 444 600
Nitrogen oxides (1 hr block average @ 7% O») mg/m3 276 500
Oxygen % 8.8 > 5%
Particulate Matter less than 10 microns mg/m3 11.5 -
Total Solid Particulates (@ 7% O») mg/m3 14.1 30
VOCs (as n-propane equivalent @ 7% O») mg/m3 <5.1 40
VOCs (uncorrected for n-propane @ 7%0Oz) mg/m3 <5.3 -
?ée;?;)so—;l)"ype I & II Substances in Aggregate meg/m® 0.074 1
Antimony (Sb) Type I mg/m3 < 0.00430 -
Arsenic (As) Type I mg/m? < 0.00430 -
Beryllium (Be) Type II mg/m? <0.00032 -
Cadmium (Cd) Type I mg/m? 0.00021 0.2
Chromium (Cr) Type II mg/m? 0.00322 -
Cobalt (Co) Type II mg/m? 0.00322 -
Copper (Cu) mg/m? 0.00967 -
Lead (Pb) Type I mg/m? 0.02042 -
Magnesium (Mg) mg/m? <0.16118 -
Manganese (Mn) Type II mg/m? 0.00322 -
Mercury (Hg) Type I mg/m? 0.00092 0.2
Nickel (Ni) Type II mg/m? 0.02149 -
Selenium (Se) Type I1 mg/m? 0.02149 -
Tin (Sn) Type II mg/m? <0.01075 -
Vanadium (V) Type I mg/m? < 0.00537 -
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 5 OF 25



EMISSION TEST REPORT NO.7050

Key to Table 1.1:

EPL
1D

%
Conc.

oC

kg/m?
kPa

g/ g mole
m3/s

am3/s
mg/md3

Environment Protection Licence
identification no.
percentage

concentration

Not referenced in EPL
degrees Celsius

less than

greater than

kilograms per cubic metre
kilo Pascals

grams per gram mole

dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

metres per second

dry cubic metre per second @ in-stack conditions

milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

@ Reference Conditions (where specified)
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EMISSION TEST REPORT NO.7050

1.2 ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Nitrogen Oxides NSW TM-11, USEPA 7E 15%

Oxygen and Carbon Dioxide

NSW TM-24, TM-25, USEPA 3A

1% actual

Metals - Type I & II Substances in
Aggregate

Carbon Monoxide TM-32, USEPA 10 15%

Particulate > 20 mg/m3 NSW TM-15, AS4323.2, 15%

Particulate < 20 mg/m3 NSW TM-15, AS4323.2, 50%
100%+

NSW TM-12,13 & 14+, USEPA M29*

(50-200%)*

Sulfur Dioxide NSW TM-4, USEPA M6C 15%
Velocity AS4323.1, NSW TM-2, USEPA M2 5%
Volatile Qrgamc Compounds NSW TM-34, USEPA M18 259
(adsorption tube)

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement
Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.

Note: ISO 9096 is for 20-1000 mg/m3- which AS4323.2 is based on. Note DSEN 13284-1 testing for < 5 mg/m3 correlates
to 5 mg/m3 with most quoted uncertainties of + 5.3 mg/m3 @ 6.4 mg/m3. From Clean Air Engineering in the United
States the lowest practical limit of USEPA M5 is 5 mg/m3 under lab conditions.
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EMISSION TEST REPORT NO.7050

1.3 CONTINUOUS LOGGED RECORD OF SO2 AND NOx -1 APRIL 2020

FIGURE 1-1 CONTINUOUS LOGGED TREND OF SO2 AND NOx IN PPM
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EMISSION TEST REPORT NO.7050

1.4 PROCESS DATA - BOILER NO. 2

Shoalhaven Starches personnel considered Boiler 2 was operating under typical conditions on the day of testing.

FIGURE 1-2 CONTINUOUS LOGGED TREND OF BOILER 2 STEAM FLOW OPERATING CONDITIONS
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EMISSION TEST REPORT NO.7050

1.5 SAMPLING LOCATION — BOILER NO. 2

Disturbance is the Stack
Exit/Exhaust

Duct Diameter Sample Plar}e Upstrea@ of
1.10m Disturbance is = 3m which is
> 2 Duct Diameters

Total Number of Samplin
Sampling Points is Png
16 Plane

Sample Plane Downstream of
Disturbance is 5.2m which is
< 6 Duct Diameters

Flow

Disturbance is a reducer

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-8
duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters upstream
from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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EMISSION TEST REPORT NO.7050

1.6 INSTRUMENT CALIBRATION DETAILS

SEMA Eauioment Description Date Last Calibration Due
Asset No. qup P Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 14-Jun-19 14-Jun-20
539 USEPA Meter Box (gas meter) 03-Dec-19 03-Dec-20
645 Stopwatch 03-Dec-19 03-Jun-20
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
920 Thermocouple 02-Dec-19 02-Jun-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
428 Nozzle TSP Swagelok 3 05-Dec-19 05-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
17-Mar-2021
726 Pitot 17-Mar-20 Visually inspected
On-Site before use
Response Check
927 Balance with SEMA Site
Mass
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
835 Personal Sampler 26-Feb-20 26-Feb-21
946 combustion analyzer 16-Mar-20 16-Sep-20
924 Nozzle USEPA Metals Set Glass 05-Dec-19 05-Dec-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
400 ppm | Nitric Oxide
400 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB6150 05-May-20
401 ppm | Sulphur Dioxide In Nitrogen
262 ppm | Nitric Oxide
263 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB 4441 23-Jun-21
249 ppm | Sulphur Dioxide In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 11 OF25



EMISSION TEST REPORT NO.7050

ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS
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EMISSION TEST REPORT NO.7050

Stephenson

J Environmental Management Australia

Peter W Stephenson & Associates Piy Lid
ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 400 526

52A Hampstead Road

Aubum NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

Particle Test Report No. 2159

The analysis was commissioned by SEMA on behalf of:

Client Organisation:

Contact:
Address:
Telephone:
Email:

Project Number:

Analysis Requested:

Chain of Custody
Number

Date Analysis
Completed:

No. of Samples Tested:

Sample Locations:
Sample ID Nos.:

Filter ID Nos.:

Accredited for Compliance with ISO/IEC 17025 - Testing

Shoalhaven Starches

John Studdert

Bolong Road, Bomaderry, NSW 2541
02 4423 8254
John.studdert@manildra.com.au

7050/S25389A/20
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EPL ID No. 45 (Boiler 2)
727893, 727894

15326, 15327
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EMISSION TEST REPORT NO.7050

STEPHEMSON ERVIROMMENTAL MANAGEMENT AUSTRALA ParncLe Test REPORT MO, 2159

Identification

Test

TSP

PMuo

Deviations from
Test Methads

Issue Date
15 April 2020

Peter Stephenson

The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and whether further
analysis is required.

Analysis Test Method

AS4323.2-1995 (R2014)
(NSW TM-15)

AS4323.2-1995 (R2014)
(NSW OM-5)

Managing Dhirector
Gravimetric Results - Test Report No. 2159

Sample Sample ID . _ Sampling Analysis Date  Sample Mass
Location No. Filter ID No Date (Completed) (=)
Beoiler 2 TSP 727893 15326 01,/04,/2020 02/04/2020 0.01339
Boiler 2 PN10 727894 15327 01,/04/2020 02/04/2020 0.00993
Key:
g = grams
P: QuALTY SYSTEMY REPORT TEMPLATES WERSIOM: 2.6 PAGEZ2 OF 2
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EMISSION TEST REPORT NO.7050

Envirolab Services Pty Ltd

e ABN 37 112 535 645
EI'WIROLFIB 12 Ashley St Chatswood NSW 2067
‘\_// ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au

eribone Fonpl E"""'" www_envirolab.com.au

CERTIFICATE OF ANALYSIS 240353

Client Details

Client Stephenson & Associates
Attention Jay Weber
Address PO Box 6398, Silverwater, NSW, 1811

Sample Details

Your Reference 050
Number of Samples m29 sample train
Date samples received 03/04/2020

Date completed instructions received  03/04/2020

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details
Date results requested by 21/04/2020
Date of Issue 20/04/2020

NATA Accreditation Number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By

Simon Mills, Group R&D Manager AJQ/'

MNancy Zhang, Laboratory Manager

240353 10of8
ROO NATA

TECHMICAL
COMPETEMNCE
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EMISSION TEST REPORT NO.7050

Client Reference: 7050

Metals in Emissions USEPA m29
Our Reference 240353-2 240353-3 2403534 2403535 240353-6
'Your Reference UNITS 727895-2 7278953 7278954 727895-5A 727895-58
Type of sample Acetone Rinse | Front half rinse - | Back half - 5% 4th impinger 4% KMnO4/ 10%
| DANHNO3 | HNO3/10% | rinse-01N H2504
H202 HNO3
Date prepared ‘ B 07/04/2020 07/04/2020 07/04/2020 07/04/2020 07/04/2020
Date analysed 3 ‘ 07/04/2020 ‘ 07/04/2020 07/04/2020 07/04/2020 07/042020
Volume ‘ mL 49 ‘ 299 64 209
Particle Matter mg ‘ 8.0 ‘
Metals in Emissions USEPA m29
Our Reference 2403537 240352-8 240353-9 240353-10 240353-11
our Reference UNITS 727895- 727895- 727895- 727895- 727895
Analytical Analytical Analytical Analytical Analytical
Fraction 1A Fraction 2A Fraction 18 Fraction 28 Fraction 3A
‘Type of sample m29 - Impinger | m29 - impinger | m29 - Impinger | m29 - Impinger | m29 - impinger
Date prepared \ - 07/04/2020 07/0412020 | 07/04/2020 07/04/2020 07/04/2020
Date analysed ‘ - | 070472020 | 0700412020 | 0700412020 | 0700412020 | 07/04/12020
Antimony ve <4 <4
Arsenic ve ‘ <4 ‘ <4
Barium ‘ vo 20 <3 ‘
Beryllium ug ‘ <03 ‘ <03
Cadmium ‘ ug 0.2 <0.1 ‘
Chromium Hg ‘ 2 ‘ 1
Cobalt \ ug 3 <03 \
Copper e \ g | <= |
| |
Lead \ ug 19 <1 \
Magnesium ‘ vg | <50 | <150 |
Manganese ‘ ug 1 2 ‘
Mercury ‘ ue ‘ ‘ <0.05 070 <0.05
Nickel ‘ ug 18 2 ‘
Phosphorus ug ‘ 1,200 ‘ <150
Selenium ‘ vg <4 20 ‘
Silver Hg ‘ <3 ‘ <3
Thallium \ Hg <15 <15 ‘
Tin vg \ <10 \ <10
| |
'Vanadium \ vg <5 <5 \
Zinc ‘ vo I - <6 ‘
= 240353 Page | 20of 8
ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050

Metals in Emissions USEPA m29

Our Reference 240353-12 240353-13
Your Reference UNITS 727895- 727895~
Analytical Analytical
Fraction 3B Fraction 3C
Type of sample m29 - Impinger | m29 - Impinger
Date prepared - 07/04/2020 07/04/2020
Date analysed = 07/04/2020 07/04/2020
Mercury Mg 0.08 01
240353 3of8
ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050

Method ID Methodology Summary

Metals-010 Determination of Metals in impingers and filters by ICP-0OES/MS and Cold Vapour AAS using USEPA2S and in house methods
METALS-010, 020, 021 and METALS-022.

Metals-029 Sample is evaporated to dryness at ambient temperature and pressure, dessicated and weighed back as per USEPA m20.
240353 40f8
ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050
QUALITY CONTROL: Metals in Emissions USEPA m29 Duplicate Spike Recovery %

Test Description Units PaL Method Blank # Base Dup. RPD | LCs1 INT]
Date prepared - 07/04/2020 07/04/2020
Date analysed - 07/04/2020 07/04/2020
Particle Matter mg 0.2 Metals-029 <0.2
|Antimony Hg 4 Metals-010 <4 18
Arsenic rg 4 Metals-010 <4 110
|Barium Hg 3 Metals-010 <3 1]
Bernyllium 7] 03 Metals-010 <03 88
Cadmium g 0.1 Metals-010 <0.1 a7
Chromium Hg 03 Metals-010 <0.3 o4
Cobalt 7] 03 Metals-010 <0.3 a9
Copper 7] 3 Metals-010 <3 ag
Lead Hg 1 Metals-010 <1 108
'Magnesium Hg 150 Metals-010 <150 104
|Manganese Hg 0.3 Metals-010 <0.3 a5
IMercury pg 0.05 Metals-010 <0.05 ag
Nickel Hg 03 Metals-010 <0.3 =]
Phosphorus 7] 150 Metals-010 <150 a7

g 4 Metals-010 <4 101
Silver Hg 3 Metals-010 <3 108
Thallium 7] 15 Metals-010 <t5 107
Tin (7] 10 Metals-010 <10 121
Vanadium Hg 5 Metals-010 <5 a5
Zinc Hg -] Metals-010 <8 102

olab Reference: 240353 Page | 50of 8
No: ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050

Result Definitions
NT | Not tested
NA  Test not required

INS | Insufficient sample for this test
PAL  Practical Quantitation Limit
< | Less than
>  Greater than
RPD | Relative Percent Difference
LCS Laboratory Control Sample
NS | Not specified
NEPM  National Environmental Protection Measure
NR | Mot Reported

240353 6of8
ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Sl b should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory = This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Awustralian Drinking Water Guidelines recommend that Thermotelerant Coliform, Faecal Enterococei, & E.Coli levels are less than
1cfuf100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines”, published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from 2018 TLVs and BEIs", as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committes,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
72

Laboratory Acceptance Criteria

Duplicate sample and matnx spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P0O5 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the

estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 andfor 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically invelves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by cerrespondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc_), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiolegical analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

240353 Tof8
ROO
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EMISSION TEST REPORT NO.7050

Client Reference: 7050
Report Comments

Please note that Magnesium, Vanadium and Tin are not covered under USEPA m2% methodology
but are accredited under in house methodology.

Please note Container 5C was not supplied and therefore forms no part of Analytical Fraction 3C.

240353
ROO

Bof8
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EMISSION TEST REPORT NO.7050

SafeWork NSW Test I'-é;

NSW
TIVEEMMINT
AU KT A A LA
Jay Weber Lab. Reference:  2020-1587
Stephenson Environmental Management Australia
PO Box 6398
SILVERWATER NSW 1811
Samplesanalysed asreceived
SAMPLE ORIGIN; Project No: 7050
DATE OF INVESTIGATION:  01/04/2020 DATE RECEIVED:  7/04/20

ANALYSIS REQUIRED:  Volanle Organic Compounds

REPORT OF ANALYSIS

See attached sheet(s) for sample description and test results.

Theresults of this report have been approved by the signatory whose signature appears below.
Forall administrative oraccount details please contact the Labaratory.

Increment and total pagination can be seen on the following pages.

5) J)&zom«w"

Martin Mazereeuw
Manager o
b “ < A
) )

Date: 22/04/20 i NATA
TestSafe Australia — Chemical Analysis Branch RTR
Level 2, Buliding 1, 9-15 Chilvers Road, Thornfelgh, NSW 2120, Australin
T: 461 2 9473 4000  E: ph@®safeworkoswgav.ay W tessafe.com.ou Accraditation No. 3726
ABN 81913 830 170

Accredited for compiance with ISONEC 17028 « Testng
Pagat
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EMISSION TEST REPORT NO.7050

NSW ‘ SafeWork NSW
Analysis of Volatile Organic Compounds in Workplace Air by GOMS

Client : Jay Weber Date Sampled : 1-Apr-2020
Sample 1D : T2789%6 Reference Number je  : 202015871
Froae I Back Fromt | Bk
all Compounds CAS No No| Compound CAS Neo
pgiection pgsection
Aliphatic hvdracarbons (Lo “he d i Aromatic lzdtuuhat 100~ lnghospevatroiiuel
| 2-Metho tusme NN ND N n Bearoae 2432 ND ND
2 nlenaw 184800 ND ND Ja0 |  Eepibessere 101414 ND ND
A 2-Methn tpentane FL ) I NO Lot R Topeopy ermene WATS ND ND
4 S-Math lprrmane [y NO ND A 1.2, 3 Triesethy benoone Lpe7se ND ND
s Cychgemane Ayryr3 ND ND 4 1 24 TrimethyDensese 04614 ND ND
0| Metwteychpentane 08307 ND ND 44| 10,3 Trimethy benzese 18674 NI NO
T 2 -Diarstinipentive SEL 543 NO ND |45 Somme JITARS NI ND
0 10033 | NO | ND [46] Yolsue st | ND | ND
() T — w244 | NO N |47 pXytow Kor e Xytere e ND ND
18] Cychename oarr | NO | ND [48] o -Xyhme viars | ND | e
1] Metylepcllexne 108270 NO NI Kemln_n 11400 M8, 54 & WU <Bp picis, AU, ATI, RS2 & HE) <150 g
12| 224 Trismathy bperesme [ NOD N 0] Acwiee A7.84-0 NI ND
] o-Hepans 142425 NO ND 0| Acmoin 33880 N ND
4] nOctane tass | ND ND |91 Dot skobal 23420 | WD SO
15]  n-Nosare 111882 ND ND 82| Cyelalexamoms Y3 | NI ND
i8] n-Decane 1208 ND ND 1\ lwspherenc N A NI» ND
17| w-Uindecans 20204 ND NO | 53] Melbyd ethy| hetone vy Wi NI ND
I8 n-Dxadezsen: 112403 NO ND 15 Methy isghuty) katome k] 08, 1 NI} ND
19]  w-Teabecane AN ND ND Alcohals -
20| W Teraterme 20004 ND ND [ 56| Fibat aleded AATS ND N
21| et MAI6S ND ND |57 Byl slechad 23.36.3 ND »D
22| Pelosess 12780 ND NO S| Desbuatyd akechol AL ND ND
2| D-Lissencas JINASS ND ND | 99| leepmogyt abootml AT&EH ND ND
ST e —— ) e s | W0 | v
24| Dixhlmessthon: L2 ND ND el Cyehbesaml JONOT ND ND
25| 1L INehdoretane THJéd ND ND W
0 1.2 Dichiorosfaane 207082 ND ND (2 Ethyd scene 1N ND D
27| Chiborotorm A240- ND ND | o3]  sevopyl senn Jovand | KD ND
J 1,11 Trichioroefan: 71384 ND ND | ] oyl sconn: 25864 ND ND
201 L2 Trehbonoetane 0L ND ND 0 Iaolratyt aceente 1o ND ND
30| Tnchivecethyleno VoI ND ND Ethers - 14 ]
| Cobon temactionise 16354 D ND | os]  Ertd et PR ND ND
32| Pomhiosoediybene 1584 ND ND | 67| ert-Baryl ssethyl eshier oo | 1455044 ND ND
| 1122 Temarhiorethane {48 ND ND | o8| Teraydroturm e Joeguy | SD ND
14| Chiorotensene 1007 ND ND Glyeols 1L0Q - Hogivepenatiaton)
4 L I-Dickecobonsem i J0-f ND NO |08 ] POME )02 ND ND
10| 1A Unckdorobonsene Juss6.r ND ND " Iithyrhowe ghvool dinthel e | 62614/ ND ND
Miscellancous wog i« fug & 018 Lty 7] PGMEA JWA5a ND N
17 Asoromiris 75454 ND ND | 71| Celosolve scomme J11-5-9 ND ND
18] e-Virph2pymroldnons mr.:u NO NO 7| DGMEA Ji2-082 N N
L L R L R er—r— ND ND Worksbest chock yos yos
38201897 Jery o
oY Wy e,
TestSafe Australia - Chemical Analysis Branch % NATA
ABN BY 913 B30 179  Lewvel 2, Bulding 1, 9-15 Chilvers Aoad, Tharnleigh, NSW 2120, Australe "mS' v

Telephone +81 2 8473 4000 Emal lsb@asfewark.naw govau  Wistaite teatsale. com.au
Accreditaton No, 3726

Accradned Tor complinnce with ISOVIEC 17025 - Teating
INEE0S1 BET)
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EMISSION TEST REPORT NO.7050

Test Fé;

NSW | safework NSW

ND « Net Detesied

Method : Anstyws of Vilatile Ovgare: Corgunercds s Wintkplace Air by Gias Chnaematingraphy Man Spectrometry
Method Narebet 1 WA 207

Ll of Qosentission | Sppsection: 28ag section far onypersled hydrocathass cecepn rectune, MEK asd MIBK
Spgsecthon.

Uil Description | Vielallle ongasic compoends ave mapped flum the wirbplaoe ak onto Charcos! iubes by the e of &
persimal abe oo puop e volatile orgamc compoends are Sien desarbad from Se clascodl Is the lmvm
wih C8. A aligrot of the dessrbaret s annlysed by capilary gas of aplty with mass W J

POME - Propadens Giyeal Mimonstisl B
FOMEA  Progylene Glyood Mosomsthy! Lther Acotate
DGMEA - Diethyleme Clycol Meonoetbyd Fiher Acstate

B R

The iremarenetf uncortsatty b st obitsic 8l ammorriss ¢ rmge of valses withio which e sus valios b asered
8 e, The uscerwiony et & an el wning 4 Dactor of X which gives a kvel of
wonlence ol apgroaimecly S5%. The conmuie & comglinng with the “IS0 Guude 0 the Expreasion of Uncertaiity m
Measuteuent” ond o 4 el esmunaie Besed oe Inhewne ineliod validuion asd uadily costrol data.

Quality Assumance
I owder 1 emmire the bighest degree of soouracy and proce ben in ot sl esl resalis, we sndermabe extemnlve o

anl lab v apality s . Wihis cur own Sabormry. we apalvee iborstory and el
Slaviks snd porfios duplicate and sepews analysis of samples  Spibd QA samples ane adoo inchadol roatisely in esch mn
hn—-‘unsnttyclll--l)m Workuver Lab y Sorvices hasp pond for memay yaars woaevenl
eationual and lated bvbye -

Wotkplace Asalysis Schees for Mdauy lWA‘P) anhl by the Heabh & Safery Execative UK

Qality Menags ia O, QA Progren, corbacted by the lnaliste
o doeud, Sociel anl E: ' Mot Ui w oF Erb * Nateviirg, Clesstisey

Uuﬂl, Cotrmed Techwmudagics QA Progeaim. Australia
Noyal Collego of Parhedigian QA Prograim. Asinlie

2000-1597 Page bold e
“‘.u e oy
Hac-HRA NATA
TestSafe Australia ~ Chemical Analysis Branch 1; e
ABN 81 813830 178 Level 2. Buiding 1. 9-15 Chilvers Road, Thormiegh, NSV 2120, Australe % Q N v

rfeal e
Teephons +£1 2 9473 4000 Emall sb@zatework naw govaey  Wabsite teatssle cam.au "

Accreditation Na, 3726

Accradited for compliance with ISOVIEC 17025 - Tasting
SWLEOET 8311
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Stephenson

{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EMISSION TEST REPORT NO.7051A

COMPLIANCE STACK EMISSION SURVEY — QUARTER NO. 4, 2019-2020
EMISSION POINT EPL ID 42 - (SERVING BOILER NO. 4)
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

ProOJECT NO.: 7051A/S25390/20
DATE OF SURVEY: 24 APRIL & 21 MAY 2020
DATE OF ISSUE: 22 MAY 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
Accredited for Compliance with ISO/IEC 17025 - Testing v

AL B TR
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EMISSION TEST REPORT NO.705TA

EmissiON Test REPORT NO.7051A

The sampling and analysis was commissioned by:

Client:

Contact:
Address:
Telephone:
Email:

Project Number:

Test Dates:

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

Shoalhaven Starches Pty Ltd

John Studdert

Bolong Road, Bomaderry, NSW 2541
02 4423 8254

John.studdert@manildra.com.au

7051,/525390/20

24 April & 21 May 2020

Boiler was operating at normal capacity during emission testing.
See attachment B.

Dry gas density, flow, moisture, molecular weight of stack gases,
temperature, carbon monoxide, carbon dioxide, oxygen, nitrogen
oxides, metals Type I and 1I, stack pressure, sulfur dioxide, total
solid particulate matter and volatile organic compounds

EPL No.883; EPL ID No. 42 - Boiler No. 4 Stack

See Attachment A

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A

Accredited for Compliance with ISO/IEC 17025 - Testing v
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EMISSION TEST REPORT NO.7051A

Identification The samples are labelled individually. Each label recorded the testing
laboratory, sample number, sampling location (or Identification) sampling
date and time and whether further analysis is required.

Test Method Number for Sampling NATA Laboratory Analysis By: NATA

Test and Analysis Accreditation No. & Report No.
Carbon Dioxide NSW TM-24, USEPA M3A SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Carbon Monoxide NSW TM-32, USEPA M10 SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Dry Gas Density NSW TM-23, USEPA M3 SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Flow NSW TM-2, USEPA M2 SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Moisture NSW TM-22, USEPA M4 SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Metals NSW TM-12, 13 & 14, USEPA M29  Envirolab Services Accreditation No.
2901 Report No. 241738
Molecular Weight of NSW TM-23, USEPA M3 SEMA, Accreditation No. 15043,
Stack Gases Emission Test Report No. 7051
Oxides of Nitrogen NSW TM-11, USEPA M7E SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Oxygen NSW TM-25, USEPA M3A, SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Particulate Matter less NSW OM-5, USEPA 201A SEMA, Accreditation No. 15043,
than 10 microns Particle Test Report No. 2165
Stack Pressure NSW TM-2, USEPA M2 SEMA, Accreditation No. 15043,
Emission Test Report No. 7051
Stack Temperature NSW TM-2, USEPA M2 SEMA, Accreditation No. 15043,

Emission Test Report No. 7051

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 3 OF 27



EMISSION TEST REPORT NO.7051A

Sulfur Dioxide NSW TM-4, USEPA M6C SEMA, Accreditation No. 15043,
Emission Test Report No. 7051

Total Solid NSW TM-15, AS4323.2 SEMA, Accreditation No. 15043,
Particulates Particle Test Report No. 2165
Velocity NSW TM-2, USEPA M2 SEMA, Accreditation No. 15043,

Emission Test Report No. 7051

Volatile Organic NSW TM-34, USEPA M18 TestSafe Australia, Accreditation No.
Compounds 3726, Report No 2020 - 1728

Deviations from Test Methods Nil.

Sampling Times NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.
Reference Conditions NSW - As per
(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in
Attachment A.

Issue Date: 22 May 2020

, -~/
’ .“.. 4
| 7

A=A ™

Peter Stephenson
Managing Director
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EMISSION TEST REPORT NO.7051A

1.1  SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7051 - EPL ID 42 BOILER 4

EPL ID 42 - Boiler 4 |EPL ID 42 - Boiler 4 |EPL 883 100%
Parameter Unit Tested 24 April 2020 Teste;lo 22; May cofllcl:elrftsrl:tlilon
limit (mg/m3)
Average Result Average Result
Sampling times hours 13:56-15:33 11:29-12:49 n/a
Temperature oC 179 152 -
Pressure kPa 101.7 101.2 -
Velocity m/s 17 14 -
Actual Volumetric Flow am3/s 18 15 -
Volumetric Flow m3/s 10 9.2 -
Moisture % 5 5 -
Molecular Weight Dry Stack Gas g/gmole 29.5 29.7 -
Dry Gas Density kg/m3 1.32 1.32 -
COs % 6.4 7.3 -
CO (1 hr block ave @ 7% O) mg/m3 41 - -
SOz (1 hr block ave @ 7% O») mg/m3 396 - 600
NO: (1 hr block ave @ 7% O») mg/m3 <2 -—- 500
NOx (1 hr block ave @ 7% O») mg/m?3 460 --- -
O % 12.9 11.9 >5%
PMio (@ 7% O») mg/m3 -—- 55 -~
TSP (@ 7% O») mg/m?3 - 15 30
VOCs (n-propane equiv.@ 7% O») mg/m3 <4.0 -—- 40
VOCs (uncorrected @ 7%0O») mg/m3 <4.2 - --
Antimony (Sb) Type I mg/m? < 0.0085 - -
Arsenic (As) Type I mg/m?3 <0.0085 --- -
Beryllium (Be) Type II mg/m3 0.00085 - -
Cadmium (Cd) Type mg/m? 0.00021 0.2
Chromium (Cr) Type II mg/m? 0.0032 - -
Cobalt (Co) Type II mg/m? 0.0021 -
Copper (Cu) mg/m? 0.011 - -
Lead (Pb) Type 1 mg/m? 0.030 - -
Magnesium (Mg) mg/m3 <0.32 - -
Manganese (Mn) Type II mg/m? 0.0051 - -
Mercury (Hg) Type I mg/m? 0.0015 - 0.2
Nickel (Ni) Type II mg/m? 0.017 -
Selenium (Se) Type II mg/m? 0.021 - -
Tin (Sn) Type II mg/m? <0.021 -
Vanadium (V) Type I mg/m? <0.011 -
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EMISSION TEST REPORT NO.705TA

Key to Table 1.1:

EPL
ID
%
na

CcO
CO,
SO,
NO;
NOx
Oz
oC

kg/md
kPa

g/ g mole
m3/s
m/s
am3/s
mg/m3

Environment Protection Licence

identification no.

percentage

not applicable

not referenced in EPL

carbon monoxide

carbon dioxide

sulfur dioxide

nitrogen dioxide

oxides of Nitrogen (as nitrogen dioxide)

oxygen

degrees Celsius

less than

greater than

kilograms per cubic metre

kilo Pascals

grams per gram mole

dry cubic metre per second 0°C and 101.3 kilopascals (kPa)
metres per second

dry cubic metre per second @ in-stack conditions
milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)
@ Reference Conditions (where specified)
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EMISSION TEST REPORT NO.7051A

1.2 ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Nitrogen Oxides NSW TM-11, USEPA 7E 15%

Oxygen and Carbon Dioxide

NSW TM-24, TM-25, USEPA 3A

1% actual

Metals - Type I & II Substances in
Aggregate

Carbon Monoxide TM-32, USEPA 10 15%

Particulate > 20 mg/m3 NSW TM-15, AS4323.2, 15%

Particulate < 20 mg/m3 NSW TM-15, AS4323.2, 50%
100%+

NSW TM-12,13 & 14+, USEPA M29*

(50-200%)*

Sulfur Dioxide NSW TM-4, USEPA M6C 15%
Velocity AS4323.1, NSW TM-2, USEPA M2 5%
Volatile Qrgamc Compounds NSW TM-34, USEPA M18 259
(adsorption tube)

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement
Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.

Note: ISO 9096 is for 20-1000 mg/m3- which AS4323.2 is based on. Note DSEN 13284-1 testing for < 5 mg/m3 correlates
to 5 mg/m3 with most quoted uncertainties of + 5.3 mg/m3 @ 6.4 mg/m3. From Clean Air Engineering in the United
States the lowest practical limit of USEPA M5 is 5 mg/m3 under lab conditions.
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EMISSION TEST REPORT NO.705TA

1.3 CONTINUOUS LOGGED RECORD OF SO2 AND NOx - 24 APRIL 2020

FIGURE 1-1 CONTINUOUS LOGGED TREND OF SO2 AND NOx IN PPM
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EMISSION TEST REPORT NO.7051A

1.4 PROCESS DATA - BOILER NO. 4

Shoalhaven Starches personnel considered Boiler 4 was operating under typical conditions on the day of testing.

FIGURE 1-2 CONTINUOUS LOGGED TREND OF BOILER 4 STEAM FLOW OPERATING CONDITIONS AND OPACITY 24 APRIL
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FIGURE 1-3 CONTINUOUS LOGGED TREND OF BOILER 4 STEAM FLOW OPERATING CONDITIONS AND OPACITY 21 MAY
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EMISSION TEST REPORT NO.7051A

1.5 SAMPLING LOCATION — BOILER NO. 4

Disturbance is the Stack
Exit/Exhaust

Duct Diameter Sample Plar}e Upstrea@ of
116m Disturbance is = 3m which is
> 2 Duct Diameters

Total Number of Samplin
Sampling Points is Png
16 Plane

Sample Plane Downstream of
Disturbance is 2.4m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct from
each baghouse

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-8
duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters upstream
from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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1.6  INSTRUMENT CALIBRATION DETAILS
SEMA . e . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 14-Jun-19 14-Jun-20
539 USEPA Meter Box (gas meter) 03-Dec-19 03-Dec-20
645 Stopwatch 03-Dec-19 03-Jun-20
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
920 Thermocouple 02-Dec-19 02-Jun-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
427 Nozzle TSP Swagelok 3 05-Dec-19 05-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
17-Mar-2021
726 Pitot 17-Mar-20 Visually inspected
On-Site before use
Response Check with
727 Balance SEMA Site Mass
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
834 Personal Sampler 26-Feb-20 26-Feb-21
946 combustion analyzer 16-Mar-20 16-Sep-20
407 Nozzle USEPA Metals Set Glass 05-Dec-19 05-Dec-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
400 ppm | Nitric Oxide
400 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB6150 05-May-20
401 ppm | Sulphur Dioxide In Nitrogen
262 ppm | Nitric Oxide
263 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB 4441 23-Jun-21
249 ppm | Sulphur Dioxide In Nitrogen
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ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS
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Stephenson
/ Environmental Management Ausiralic Peter W Staphenson & Associates Py Lid
—— ACN 002 £00 524 (Incorporated In NSW)

ABN 75 002 400 526

52A Hanmpstead Road

Acburn NSW 2144 Augiralia

Tel: |02} 9737 9991

E-MGil: InfaSstephensanenv.com.au

Particle Test Report No. 2165

The analysis was commissioned by SEMA on behalf of:

Client Organisation: Shoalhaven Starches
Contact: John Studdert
Address: Bolong Road, Bomaderry, NSW 2541
T'elephone: 02 4423 5254
Email: lohn.studdert@manildra.com.au
Project Number: 7051/525390,/20
Analysis Requested: TM-15, OM-5

Chain of Custody i
Number w602

Date Analysis 22 May 2020

Completed:
No. of Samples Tested: 2
Sample Locations: EPL ID No. 42 (Boiler 4)
Sample 1D Nos.: 7275949, 727950
Filter ID Nos.: 15366, 15365
This repaort cannot be reproduced except in full
NATA accredited laboratory number 15043
Aceredited for Compliance with ISO/IEC 17025 - Testing
P! QUALITY SYSTEM/REFORT TERPLATES VERSION: 2.6 PaGE 1 QF 2
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STEPHENSON ENVIRCNMENTAL MANAGEMENT AUSTRALIA PARTICLE TEST REPORT NO. 21465

Identification The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and swhether further
analvsis is required.

Test Analysis Test Method

sP AS54323.2-1995 (R2014)
(NSW TM-15)

PM AS4323.2-1995 (R2014)

(NSW OM-5)

Deviations from Nil
Test Methods

Issue Date
22 May 2020

) =)
» o S
/ (;Q/ —
- 7 ) I e
4 .ft.;{ TG =2
&=
Peter Stephenson
Managing Director
Gravimetric Results - Test Report No. 2165
Sample Sample 1D Sampling Analysis Date  Sample Mass
Location No. By IDNG Date (Completed) (2)
Boiler 4 TSP 727949 15366 21/05/2020 22/05/2020 0.00633
Boiler 4 PM10 727950 15365 21/05/2020 22/05/2020 0.00308
Key:
= grams
P2 QUALITY SYSTEM/REPORT TEMPLATES VERSON: 2.6 PAGE20F2
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Envirolab Services Pty Ltd

EH@B ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

e/ ph 02 9810 6200 fax 02 8910 6201

e customersarvice@envirolab com au
endhore Fonpl J\ wwe. envirolab.com.au

Client Details

|E

Chent Stephenson & Associates
Attention Jay Weber
Address PO Box 6398, Silverwater, NSW, 1811

Sample Details

Your Reference 7051
Number of Samples m29 sample train
Date samples received 28/04/2020

Date completed instructions received  26/04/2020

Analysis Details

Please refer to the following pages for results, methodalogy summary and gquality control data

Samples ware analysed as recetved from the dient. Results relate specifically to the samples as recsived,
Results are reported on & dry weight basis for solids and on an as received basss for other matrices
Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 08/05/2020

Date of Issue 07/05/2020

NATA Accreditation Number 2801, This document shall not be reproduced except in full.

Accredied for compliance with ISQ/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Authorised By

_Na. ocf 7

Nancy Zhang, Laboratory Manager

Resylts Approved By
Simon Mills, Group R&D Manager

241738 7\ =i10f8
RCO NATA

N

TECHMICAL
OIMPCTENCE
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Our Rederercs
ivom Refersnce
[Dinte Sampied

ifypo of sampin
|

ébam prepared
iDalu analysad
;vwme

Partcle Matter

UNITS

mi

ma

Client Reference: 7051
241738-2 2417383
TITe99-2 7278593

24042020 241042020
Acedona Rinse | Front hatt nse -
0N ENO3
301042020 30M04/2020
30042020 30004/2020
73
29

2417384
1278994
24042020
Back halt - 5%
HNOS/10%
H202
J0TA2020

3042020
268

2417385 241735-8
1278399-84 Ti7869.98
240472020 24042020
4th impmger 4% KMnO4) 10%
rnee -0 1N H2504

HNOD3
300472020 300042020
30:0422020 30/04/2020
59 208

Maotals In Emisslions USEPA m29

Owr Retarance

Your Reference

|Date Sampied
[Type of sarmgis

Date preparec

gDale analysec
!Amnmny

[Berylium
;Caumum
1Cn«m-vu.m-
|Coban
-
|Lead
;Mamesium
|Manganese
iMern.w
ke
-iPhasphoms
iswmm
;Sih'm

[Thastium

241738
N RGO

UNITS

2
g
“e
g
2
Vg
“a
Vg

w9

v
g
)
e
"]
g
(3]
g

g

241738-7

727839,
Anatytcal
Fraction 1A
240042020

m29 - impinger | m22 - Impingsr | M28 - impmger

aopds2020
30004/2020
<4
<4
-]
04
01

T
380
<4
<3
<15
<10

240

2417383
727848,
Anaiytical
Fracton 2A
240042020

30042020
30042020
<4
<4
<3
«03
<01
05
<03

<1
<150
04

03
<150

<3
<15
=10

<5

<§

291738-5
727809-

|
Frackon 18

2410472020

3042020
30042020

«0.05

24173810 241738-3
T27808. 727800
Anatytcal Analyscal
Frachon 28 Frachon 3A
24004/2020 2404/2020

m29 - Impinger | m28 - impnges

3004/2020 30/04/2020
30042020 300042020
0.57 <0305

20f8
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Client Reference: 7051

Metals in Emissions USEPA m29

?Ou Rederercs 20173812 241738-13

[Your Refersnce UNITS 727895 727859-

| Analytcal Analylical

Fraction 38 Fraction 3C

jDore Sampled 20042020 200472020

[Type of samole 28 - impnge: | m29 - Imomger |

|

Date prepared - 00042020 3042020

iDate analysad 30042020 30042020

|Mmmr, v D086 oge
241738 3of8
RCQ
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Client Reference: 7051

Method 1D Methodology Summary

Metals 029 | Sampie is evaporated 1o dryness at ambnent temperature and pressure, dessicated and weighed back s per USEPA m29

Metals-mz9 Determination of Metals in impingers and fiters by ICP.OES/MS and Cold Vapour AAS using USEPA29 and in house methcds
METALS.004, 020, 021 and METALS.022

241738 i dofB
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Client Reference: 7051

Test Description Units | PGL | Method ] Bark | ¥ | Base Dup. [ RPO | LGS N |
Do prepared 300412020 \ 042020

Dase analysec ‘ 300472020 ‘ [ 30/04/2020

Parmice Mattir "g 02 Matats-029 <02

Antimeay o 3 Metalsm2g ‘ @ | 102

Arsenc e ‘ Matabi-29 “ @

Barum ™ 3 Metalsmzs ‘ =) o
iﬂcrplm Ve 03 Matals-m29 03 108
im o 0.4 Metalsmze ‘ a1 =
| Crvormium Ve 0.3 Metals-m28 03 @

Covalf o 03 Matals-w2g ‘ <3 | ‘ 104

Copper Ve 3 Netals-m28 o) [ ' e

Leaa o 1 Metals-»39 ‘ <1 \ | e

Magnosium Vg 150 Mataks-m29 <150 \ 108
Manganese % 03 Matals.m29 ‘ <03 | \ 91 ‘
Meccury ‘ o 0.05 Wetals-29 <os | i ' 100

Nkl ) 03 Metali-29 ‘ <03 ‘ ' )
Frosphorus e 190 Metals-m§ <180 [ ES)

Sakerium o 4 Matati9 ‘ < ‘ ‘ ®

Siver Vo 3 Metals-mig < ‘ a1

Thatlum o 15 Matati-29 ‘ < | 105

™ ™ 10 Metals.mz9 <10 100

Vanadum o 5 Aatals-m9 ‘ - w

Znc vo ] Netals-m28 - @«

241738 50f8
N RCO
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Client Reference: 7051

Result Definitions
NT  Not tested
NA  Test not required
INS | Insufficient sample for this test
PQL  Practical Quanttation Limit
<  Less than
> Greater than
RPD  Relative Percent Differencs
LCS Laboratory Control Sample
NS  Nol specified
NEPM National Environmental Protection Measure
NR Not Reported

241738 f 6ofB
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Client Reference: 7051

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank  glassware elc, can be delermined by processing solvents and reagents in exaclly the sarme manner as for
samples,

This is the complete duplicate analysis of a sample from the prooess batch. If possible, the sample selected
should be one where tha analyte concentration is easily measurable.

A portion of the sample = spiked with a known concentration of target analyte, The purpose of the matrix spike
Matrix Spike  is o manitor the performance of the analytical method used and to determine whether matrix inlerferences
exist,

LCS (Laboratory This compnses aither 8 standard referance material or a control matrix (such as a blank sand or water) fortfied
Control Sample)  with analytes représentative of the analyte class, Itis simply a check sample.

Duplicate

Su ate Spike Surrogates are known additions to each sample, blank. matrix speke and LCS in a batch, of compounds which
rrog are simalar to the analyte of interest, however are not expectad 1o be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococd, & E . Coli lavels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines”, published by NHMRC & ARMC
2011,

The recommended maximumes for analytes In unne are taken from 2018 TLVe and BEIs", as published by ACGIH (where avallable)
Umit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Commitiee.
2018,

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2012, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may nol be reported on smaller jobs, however, were analysed at a frequency 1o meet
or excead NEPM requirements. All seamples are tested in batches of 20. The duplicate sample RPD and matrix spike racovenes for
the batch were within the laboratory acceptance criterla,

Fllters, swabs, wipes, tubes and badges wil nol have duplicate data as the whole sample is generally extracted dunng sample
extraction

Spikes for Physical and Aggregate Tests are not applicable
For VOCs in water samples. three vials are required for duplicate or apike analysis,

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details: <10xPQL - RPD are higher as the results approach PQL and the
eslimated measurement uncertainty will statistically increase

Matrix Spikes, LCS and Surrogate recovenes; Generally 70-130% for Inorganicsimetals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labie SVOCs (including labile surrogates), ultra trace organics and
specdated phenols is acceptable.

In circumstances where no dupicate andlor sample spike has bean reported at 1 m 10 andlor 1 in 20 samples respectively, the
sample volume submitted was insufficient in order 1o satisty iaboratory QAQC protocols,

When samples are received where certain anaiyles are oulside of recommended technical holding times (THTS), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirofab are not in a position to comment on the validity of the analysis whers
recommended technical helding times may have been breached.

Measurement Uncertainty estimates are avadable for most 1ests upan request.

Analysis of aqueous samples typically involves the extraction/digestion andior analysis of the liquid phase only {l.e. NOT any settied
sediment phase but inclusive of suspended particles i present). unless stipulated on the Envirofab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc. ), Solids testing, tota! recoverable metals
and PFAS where solids are inciuded by default,

Samples for Microblological analysis (not Ameeba forms) recelved outside of the 2-8°C temperature range do not meet the Ideal
cooling conditions as stated in AS2031-2012

241738 Page | Tof 8
N ROO

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 23 OF 27



EMISSION TEST REPORT NO.705TA

Client Reference: 7051

Report Comments

Piease nole that impinger 5C was not provided and hence has no contribution to
Analytical Fraction 3C {for run 727899).

Please note that Magnesium, Vanadium and Tin are not covered under USEPA m28 methodology
bul are accredited under in house methadology

BofB
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Test r{

NSW | safework NSwW Testl " Safe
Jay Weber Lab. Reference:  2020-1728
Stephenson Environmental Management Australia
PO Box 6398

SILVERWATER NSW 1811

Samplesanalysed as recerved

SAMPLE ORIGIN: Project No, 7051
DATE OF INVESTIGATION:  24/04/2020 DATE RECEIVED:  28/4720
ANALYSIS REQUIRED:  VolauleOrganic Compounds Screen

REPORT OF ANALYSIS

See attached sheet(s) for sample description and test results,
Theresultsofthisrepart have been approved by the signatory whose signature appears below.
Forall administrative oraccount details please contact the Laboratory,

Increment and total pagination can be seen onthe following pages.

5) J?G.ZM«W"

Martin Mazereeuw
Manager w

Date: 605720

"ré\\\.\\'}- V
A - Chamiead lysis tieanch LSRR
Level 2, Bullding 1, 9-15 Chilvers Road, Tharmielgh, NSW 2120, Australia
T: 461 29473 4000 £ lab@sfework osw.govay  W: imiaefesom.ay Accreditaton No, 1726

ABNB1 513830179
Asczadited for complisnce with ISQIEC 17076 - Teating
Page1
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Test "_/Sf‘

NSW
COVERNMENT safewom Nsw AU B TR A I.al en
isof Vi ic unds in Workplace Air C/MS
Cligns : Jay Weber Date Sampled : 24-Apr-2020
Sumple 1D : 727900 Reference Number e @ 2020-1724.1
Fromt | Dack Framt l Nav
[Ny Compounids CAS Ne No Compound CAS No
psection p/seetion

Aliphatie oenrhons 1100« spe | Aramartic hydrocarboss 100 - F—-»
I I-Mednyibarme 8784 ND ND » henzene 7J-43-2 ND ND
1| nelerraw Y464 ND ND ||  Ethybercese S )4 ND N
) I-Mettndpcnane 0785 ND ND " Iroprogy Dessone ;.y_'.‘ ND ND
4 N-Methylponsane WS40 ND ND @ 1,23 Trmwery thenzere § 24708 ND ND
§ Cyclopamnse M7 ND ND “ 1. 24 Trmefiythenscon o644 ND ND
60|  Menyioyckipmtine W3 ND NP 1| A8 Tramwtsyiherzome JOWATN ND ND
7| 20Dty lpentane $45-99.3 ND NO | 43| Stroms JOW-42- ND ND
N bl TS e ND L B Tokww :;-uvr.l NO ND
0] AMetniherane wwied | ND ND | 47| pXakme &oor e Xybae il BT ND
10| Cychidexans 1y ND N A ] o-Xylerw [Ty ND N
] Metylonckbecane () ND N KCLOTICS LG WA M54 & #55 “Sap'cis #5011, 451 & #5) =250pun
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Accreditation No. 3726

Accrudited for compiance with ISOMEC 17025 - Testing
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Stephenson

{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EMISSION TEST REPORT NO.7049

COMPLIANCE STACK EMISSION SURVEY — QUARTER NO. 4, 2019-2020

EMIsSION POINT EPL ID 35 - (SERVING BOILERS NO. 5 & 6)
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

ProOJECT NO.: 7049/525370A/20
DATES OF SURVEY: 8 APrIL 2020
DATE OF ISSUE: 30 APrIL 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
Accredited for Compliance with ISO/IEC 17025 - Testing v
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EMISSION TEST REPORT NO.7049

1 EMissION TeST REPORT NO. 7049

The sampling and analysis was commissioned by:

Client: Shoalhaven Starches Pty Ltd
Contact: John Studdert

Address: Bolong Road, Bomaderry, NSW 2541
Telephone: 02 4423 8254

Email: John.studdert@manildra.com.au

Project Number:

Test Date:

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

7049/525370A /20
8 April 2020
Normal operating conditions, refer section 1.4

Dry gas density, flow, moisture, molecular weight
of stack gases, temperature, carbon monoxide,
carbon dioxide, oxygen, nitrogen oxides, metals
Type I and 1I, stack pressure, sulfur dioxide, total
solid particulate matter and volatile organic
compounds

EPL No.883; EPL ID No. 35 - Combined Stack
Boilers No. 5 & 6

See Attachment A

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
NATA

Accredited for Compliance with ISO/IEC 17025 - Testing v

AL B TR
AGIREHTATION
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EMISSION TEST REPORT NO.7049

Identification

Test

Carbon Dioxide

Carbon Monoxide

Dry Gas Density

Flow

Moisture

Metals

Molecular Weight of
Stack Gases

Oxides of Nitrogen

Oxygen

Particulate Matter
less than 10 microns

Stack Pressure

Stack Temperature

The samples are labelled individually. Each label recorded the testing
laboratory, sample number, sampling location (or Identification) sampling
date and time and whether further analysis is required.

Test Method Number for Sampling

and Analysis

NSW TM-24, USEPA M3A

NSW TM-32, USEPA M10

NSW TM-23, USEPA M3

NSW TM-2, USEPA M2

NSW TM-22, USEPA M4

NSW TM-12, 13 & 14, USEPA M29

NSW TM-23, USEPA M3

NSW TM-11, USEPA M7E

NSW TM-25, USEPA M3A,

NSW OM-5, USEPA 201A

NSW TM-2, USEPA M2

NSW TM-2, USEPA M2

NATA Laboratory Analysis by NATA
Accreditation No. & Report No.

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

Envirolab Services, Accreditation No.
2901, Report No. 240723

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Particle Test Report No. 2160

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

SEMA, Accreditation No. 15043,
Emission Test Report No. 7049

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

VERSION: SS1.3
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EMISSION TEST REPORT NO.7049

SEMA, Accreditation No. 15043,

Sulfur Dioxide NSW TM-4, USEPA M6C Emission Test Report No. 7049
PAH ewmusasema Sy Acsn o
s S Ao o
Lo Oeme nswta UsaMs Sl el Acdinion o

Deviations from Test Methods Nil.

Sampling Times NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.

Reference Conditions NSW - As per
(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in
Attachment A.

Issue Date: 30 April 2020
YU
C 7"

Peter Stephenson
Managing Director
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EMISSION TEST REPORT NO.7049

1.1 SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7049, EPL 1D 35
Location EPL ID 35 EPL(No.883)
(Boilers 5 & 6) 100% Emission
Parameter Unit Tested Conc. Limit
8 April, 2020 (mg/m?)
Average Result
Sampling times hours 12:39-14:19 -
Temperature oC 137 --
Pressure kPa 102.1 —
Velocity m/s 16 -
Actual Volumetric Flow am3/s 52 -
Volumetric Flow m3/s 32 —
Moisture % 73 -
Molecular Weight Dry Stack Gas g/gmole 30.1 —
Dry Gas Density kg/m3 1.34 -
Carbon dioxide % 11.0 --
Carbon monoxide (1 hr block ave @7% O,) | mg/m3 214 -
Sulfur dioxide (1 hr block ave @ 7% O») mg/m3 508 600
Nitrogen oxides (1 hr block ave @ 7% O») mg/m?3 425 500
Oxygen % 8.4 >5%
Particulate Matter less than 10 microns mg/m?3 2.2 -
Total Solid Particulates (@ 7% Oy) mg/m3 4.7 30
VOCs (as n-propane equivalent@ 7% O5) mg/m3 <49 40
VOCs (uncorrected for n-propane @ 7%0;) | mg/m?3 <51 --
Metals - Type I & II Substances (@ 7% Ox) mg/m3 0.016 1
Antimony (Sb) Type I mg/m? <0.0043 -
Arsenic (As) Type I mg/m? <0.0043 -
Beryllium (Be) Type II mg/m? <0.00032 -
Cadmium (Cd) Type I mg/m? 0.00011 0.2
Chromium (Cr) Type II mg/m? 0.0027 -
Cobalt (Co) Type II mg/m? 0.00053 -
Copper (Cu) mg/m? 0.0043 -
Lead (Pb) Type I mg/m? 0.0032 -
Magnesium (Mg) mg/m? 0.16 -
Manganese (Mn) Type II mg/m? 0.0027 -
Mercury (Hg) Type I mg/m? 0.00015 0.2
Nickel (Ni) Type II mg/m? 0.0069 -
Selenium (Se) Type I1 mg/m? <0.0043 -
Tin (Sn) Type II mg/m? <0.011 -
Vanadium (V) Type 11 mg/m? < 0.0053 -
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 5 OF 25



EMISSION TEST REPORT NO.7049

Key to Table 1.1:

EPL
1D

%
Conc.

oC

kg/m?
kPa

g/ g mole
m3/s

am3/s
mg/md3

Environment Protection Licence
identification no.
percentage

concentration

Not referenced in EPL
degrees Celsius

less than

greater than

kilograms per cubic metre
kilo Pascals

grams per gram mole

dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

metres per second

dry cubic metre per second @ in-stack conditions

milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

@ Reference Conditions (where specified)

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

VERSION: SS1.3

PAGE 6 OF 25



EMISSION TEST REPORT NO.7049

1.2 ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA M4 25%
Nitrogen Oxides NSW TM-11, USEPA M7E 15%

Oxygen and Carbon Dioxide

NSW TM-24, TM-25, USEPA M3A

1% actual

Metals - Type I & II Substances in
Aggregate

Carbon Monoxide TM-32, USEPA M10 15%

Particulate > 20 mg/m3 NSW TM-15, AS4323.2, 15%

Particulate < 20 mg/m3 NSW TM-15, AS4323.2, 50%
100%+

NSW TM-12,13 & 14+, USEPA M29*

(50-200%)*

Sulfur Dioxide NSW TM-4, USEPA M6C 15%
Velocity AS4323.1, NSW TM-2, USEPA M2 5%
Volatile Qrgamc Compounds NSW TM-34, USEPA M18 259
(adsorption tube)

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement
Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.

Note: ISO 9096 is for 20-1000 mg/m3- which AS4323.2 is based on. Note DSEN 13284-1 testing for < 5 mg/m3 correlates
to 5 mg/m3 with most quoted uncertainties of + 5.3 mg/m3 @ 6.4 mg/m3. From Clean Air Engineering in the United
States the lowest practical limit of USEPA M5 is 5 mg/m3 under lab conditions.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE7 OF 25



EMISSION TEST REPORT NO.7049

1.3 CONTINUOUS LOGGED RECORD OF SO2 AND NOx - 8 APRIL 2020

FIGURE 1-1 CONTINUOUS LOGGED TREND OF SO2 AND NOx IN PPM
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EMISSION TEST REPORT NO.7049

1.4 PROCESS DATA - BOILER NOS. 5 & 6

Shoalhaven Starches personnel considered Boilers 5 & 6 were operating under typical conditions on the day of testing.

FIGURE 1-2 CONTINUOUS LOGGED TREND OF BOILER 5 & 6 STEAM FLOW OPERATING CONDITIONS AND OPACITY
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EMISSION TEST REPORT NO.7049

1.5 SAMPLING LOCATION — BOILER NOS. 5 & 6

Disturbance is the Stack
Exit/Exhaust

Duct Diameter Sample Plar.le Upstrearp of
2 0m Disturbance is = 4m which is
’ > 2 Duct Diameters

Total Number of Samolin
Sampling Points is png
20 Plane

Sample Plane Downstream of
Disturbance is 10m which is
< 6 Duct Diameters

Flow

Disturbance is Inlet Duct from
each Boiler

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to exist at 6-8
duct diameters downstream and 2-3 duct diameters upstream from a flow disturbance. The
sampling plane does not meet this criterion. Additional sample points were used in compliance
with AS4323.1 as the sampling plane was non-ideal.

The sample plane however does meet the minimum sampling plane conditions; sampling plane
conditions will be found to exist at 2 duct diameters downstream and 0.5 duct diameters upstream
from a flow disturbance.

The location of the sampling plane complies with AS4323.1 temperature, velocity and gas flow
profile criteria for sampling.
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1.6  INSTRUMENT CALIBRATION DETAILS
SEMA . e . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 14-Jun-19 14-Jun-20
539 USEPA Meter Box (gas meter) 03-Dec-19 03-Dec-20
645 Stopwatch 03-Dec-19 03-Jun-20
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
920 Thermocouple 02-Dec-19 02-Jun-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
428 Nozzle TSP Swagelok 3 05-Dec-19 05-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
17-Mar-2021
726 Pitot 17-Mar-20 Visually inspected
On-Site before use
Response Check with
727 Balance SEMA Site Mass
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
835 Personal Sampler 26-Feb-20 26-Feb-21
946 combustion analyzer 16-Mar-20 16-Sep-20
924 Nozzle USEPA Metals Set Glass | 05-Dec-19 05-Dec-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
400 ppm | Nitric Oxide
400 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB6150 05-May-20
401 ppm | Sulphur Dioxide In Nitrogen
262 ppm | Nitric Oxide
263 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB 4441 23-Jun-21
249 ppm | Sulphur Dioxide In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 11 OF25
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ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS
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Stephenson
J Environmental Management Australia Peter W Stephenson & Associotes Pty Lid

ACN (002 600 524 (Incomorated in NSW|
ABN 75002 600 526

52A Hampstead Road

Aubum NSW 2144 Austrdlia

Ted: (02) 9737 9991

E-Mail: info@stephensoneny.com.ou

Particle Test Report No. 2160

The analysis was commissioned by SEMA on behalf of:

Client Organisation: Shoalhaven Starches
Contact: lohn Studdert
Address: Bolong Road, Bomaderry, NSW 2541
Telephone: 024423 5254
Email: lohnstuddert@manildra.com.au
Project Number: 7049/525370A /20
Analysis Requested: I'M-15, OM-5
Chain of Custody $25580
Number
Date Analysis 15 April 2020

Completed:

No. of Samples Tested: 2

Sample Locations: EPL ID No. 35 (Boiler 5 & 6)
Sample ID Nos.: 727883 & 727884
Filter ID Nos.: 15328 & 15329

This report cannot be reproduced except in full

NATA accredited labaratory number 15043
Accredited for Compliance with 1SO/IEC 17025 - Tesling

ACCREDITATION

P: QUALITY SYSTEM/REPORT TEMFLATES VERSION: 2.6 PAGE 1 OF 2
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STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PARTICLE TEST REPORT NO. 2140

Identification The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and whether further
analysis is required.

Test Analysis Test Method

TSP AS4323.2-1995 (R2014)
(NSW TM-15)

PMyy AS43232-1995 (R2014)
(NSW OM-5)

Deviations from Nil
Test Methods

Issue Date
15 April 2020

o V4
4 ) /‘,/'

/ “" - 7 .ﬁ
SIS e

Ly

Peter Stephenson
Managing Director

Gravimetric Results - Test Report No. 2160

Sample Sample ID ; Sampling Analysis Date  Sample Mass
Location No. Filter IDNo Date (Completed) (g)
Boiler 5 & 6 727883 15328 08/04/2020 15/04/2020 0.00446
Boiler 5 & 6 727884 15329 08/04/2020 15/04/2020 0.00242
Key:

B = prams

P: QUAUTY SYSTEM/REPORT TEMPLATES VERSION: 2.6 PAGEZ2 OF 2
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Envirolab Services Pty Ltd

EH@B ABN 37 112 535 645

12 Ashley St Chstswood NSW 2067

e/ ph 02 0810 6200 fax 02 910 6201

= customerservicegenvirolab com au
3 LT
endhore Fonpl J\ www. envirclab.com.au

Client Details

|E

Chent Stephenson & Associates
Attention Jay Weber
Address PO Box 6398, Silverwater, NSW, 1811

Sample Details

Your Reference 7049
Number of Samples m29 sample train
Date samples received 08/04/2020

Date completed instructions received  08/04/2030

Analysis Details

Please refer to the following pages for results, methodalogy summary and gquality control data

Samples were analysed as recetved from the dient. Results relate specifically to the samples as recsived,
Results are reported on & dry weight basis for solids and on an as received basss for other matrices
Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 28/04/2020

Date of Issue 28104/2020

NATA Accreditation Number 2801, This document shall not be reproduced except in full.

Accredied for compliance with ISQ/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Authorised By

_Na. ocf 7

Nancy Znang, Laboratory Manager

Resylts Approved By
Simon Mills, Group R&D Manager

240723 \ =i1of8
RCO NATA

N

TECHMICAL
OIMPCTENCE
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Our Rederercs
Your Reference

[Type of samgils

iom Sampled
|Date praparec
iDalu analysad
;vwme

Partcle Matter

Client Reference: 7049
244723-2 2407233 2407234
UNITS TIT08%-2 7278053 e84
Acstone Rinse  Froel half nnse - | Back half - 5%
01N HNOS HNO3 [ 10%
H202
0a042020 08042020 apLa2020
- 174042020 170402020 17042020
17042020 17/04/2020 170472020
mi 73 279
ma 76

240723-5
T27848-54
Ath impnges

mse - 0 IN
HNO3

08104/2020

170472020

170422020
51

240723-8
TIT8085.98

4% KMnOW 10%

H2804

08042020

1042020

17404/2020
214

Maotals In Emisslions USEPA m29

|Ow Retarance

Your Reference

hypc of sampha
\
[Date Sampied

gbate preparec
QDale analysec
!Ammony

Beryliaum
;Caumum
1Cn«m-vu.m-
|Coban
-
|Leac
;Mamesium
|Manganese
iMern.m
ke
-iPhasphoms
iswmm
;Sih'm

[Thastium

240723-7 24072338
UNITS 727885 727685
Anatytcal Anaiytical

Fraction 1A Fracton 2A

m28 - impinges | M9 « Impinger

08042020 OBO4/2020
17042020 170472020

- 17042020 17/04/2020

2 <4 <4

vg <4 <4

“e 20 <3

vg 0.3 «03

) 01 <D1

] 2 05

) 0S8 <03

vg 4 <3

wg 3 <1

wg <150 <150

Le 2 0s

g

we 56 09

Lo <150 <150

wy <4 <4

ug <3 <3

] <15 <15

“g <10 <10

v <5 <3

“g e <6

280722-5

727885
|
Frackon 18

m28 - impnger

DEDA020
170472020
17/0472020

«0.05

24072310
27885+

Anatyucal
Fraction 728

DB04/2020

170042020
17004/2020

<D.05

240723-%

727685,

Analyscal
Fracton 3A

mad « Impinger | M8 - impinger

080472020
17/04/2020
17042020

<0305

20f8
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

Metals in Emissions USEPA m29

?Ou Rederercs 24072312 240722-13

[Your Refersnce UNITE 727808 727808-

| Analytical Analylical

Fraction 38 Fraction 3C

Type of samoly 1120 - Impinged | 29 - Impingst |

|Date Sampled 08042020 082020

|

Date prepared - 175042020 175042020

iDate analysad 17104/2020 17042020

|Mmmr, ] D0s oge
240723 FPage [Jof 8
RCQ
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

Method 1D Methodology Summary

Metals 029 | Sampie is evaporated 1o dryness at ambnent temperature and pressure, dessicated and weighed back &s per USEPA m29

Metals-mz9 Determination of Metals in impingers and fiters by ICP.OES/MS and Cold Vapour AAS using USEPA29 and in house methcds
METALS.004, 020, 021 and METALS.022

240723 Page | 4of 8
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

|

Do prepared 2 17:0Mi2020 \ 17X4/2020
Date analysed ‘ 17042020 \ | s7042020
Particls Mattar mg 0.2 Matats-029 02 \

Antimeny 2 3 Metalsmg ‘ <4 1 108
Arsanic o . Matabi-r29 “ @
Barum ™ 3 Metalsm2s ‘ =) 0
[Berythan o 0.3 Aintals-m29 03 101
icmmm ™ ot Metals-m2g ‘ @1 ‘ o

| Crvormium Ve 0.3 Metals-m28 03 } “
!cann o 03 Motalsw29 ‘ <3 ‘ | e
‘Cappev Ve 3 Netals-m28 o) [ 100
Leaa o 1 Metals-+G9 ‘ < \ 104
Magnosium Vo 150 Metaks-m29 <150 \ 102
Manganese 2 03 Matalsw29 ‘ 03 i ™
is\e«w o 0.05 Wetals-m29 008 \ | e
Nekol | 03 Matals-29 ‘ 03 ‘ | -
Fhosphorus o 190 Metals-m§ <150 [ o
Sakerium ™ 4 Matati29 ‘ <« \ 101
Siver v 3 Metals-mzs = \ 104
Thadlim o 15 AMatati-29 ‘ <15 ‘ 107

™ 9 10 Metalsmzs <10 w4
Vanadum Ve 5 Matats-m29 ‘ - «
2Zne vo 6 Metals-m2s s ; w®

240723 S5of8
RCQ
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

Result Definitions
NT  Not tested
NA  Test not required
INS | Insufficient sample for this test
PQL  Practical Quanttation Limit
<  Less than
> Greater than
RPD  Relative Percent Differencs
LCS Laboratory Control Sample
NS Nol specified
NEPM National Environmental Protection Measure
NR Not Reported

6of8
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank  glassware elc, can be delermined by processing solvents and reagents in exaclly the sarme manner as for
samples,

This i the complete duplicate analysis of a sample from the prooess batch. If possible, the sample selected
should be one where tha analyte concentration is easily measurable.

A portion of the sample = spiked with a known concentration of target analyte, The purpose of the matrix spike
Matrix Spike  is o manitor the performance of the analytical method used and to determine whether matrix inlerferences
exist,

LCS (Laboratory This compnses aither 8 standard referance material or a control matrix (such as a blank sand or water) fortfied
Control Sample) with analytes représentative of the analyte class, Itis simply a check sample.

Su ate Spike Surrogates are known additions to each sample, blank. matrix speke and LCS in a batch, of compounds which
rrog are simlar to the analyte of interest, however are not expectad to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococd, & E Coli lavels are less than
1efu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines”, published by NHMRC & ARMC
2011,

The recommended maximums for analytes In unne are taken from 2018 TLVe and BEIs", as published by ACGIH (where avallable)
Umit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Commitiee.
2018,

Duplicate

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2012, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may nol be reported on smaller jobs, however, were analysed at a frequency 1o meet
or excead NEPM requirements. All samples ars tested in batches of 20. The duplicate sample RPD and matrix spike racovenes for
the batch were within the [aboratory acceplance criterla,

Fllters, swabs, wipes, tubes and badges wil nol have duplicate data as the whole sample is generally extracted dunng sample
exiraction

Spikes for Physical and Aggregate Tests are not applicable
For VOCs in water samples. three vials are required for duplicate or apike analysis,

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details: <10xPQL - RPD are higher as the results approach PQL and the
eslimated measurement uncertainty will statistically increase

Matrix Spikes, LCS and Surrogate recovenes: Generally 70-130% for Inorganicsimetals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labie SVOCs (including labile surrogates), ultra trace organics and
specdated phenols is acceptable.

In circumstances where no dupicate andlor sample spike has bean reported at 1 m 10 andlor 1 in 20 samples respectively, the
sample volume submitted was insufficient in order 1o satisty iaboratory QAQC protocols,

When samples are received where certain anaiyles are oulside of recommended technical holding times (THTS), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirofab are not in a position to comment on the validity of the analysis whers
recommended technical helding times may have been breached.

Measurement Uncertainty estimates are avadable for mosl 1ests upan request.

Analysis of aqueous samples typically involves the extraction/digestion andior analysis of the liquid phase only {l.e. NOT any settied
sediment phase but inclusive of suspended particles  present). unless stipulated on the Envirofab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc. ), Solids testing, tota! recoverable metals
and PFAS where solids are included by default,

Samples for Microblological analysis (not Ameeba forms) recelved outside of the 2-8°C temperature range do not meet the Ideal
cooling conditions as stated in AS2031-2012

F 240
N ROO

-~
n

2 FPage | Tof 8
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EMISSION TEST REPORT NO.7049

Client Reference: 7049

Report Comments

Please nole that Magnesum, Vanadium and Tin are not covered under USEPA m29 methodology
but are accredited under in house methodology.

Pleasa note that impinger 5C was not provided and hence has no contribution to
Analytical Fraction 3C {for run7278385)

BofB
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EMISSION TEST REPORT NO.7049

Test F(\

afe

AU B Y A AL A

|

SafeWork NSW

Jay Weber Lab. Reference:  2020-1657
Stephenson Environmental Management Australia

PO Box 6398

SILVERWATER NSW 1811

Samples analysed asreceived

SAMPLE ORIGIN: Project No, 7049
DATE OF INVESTIGATION:  08/04/2020 DATE RECEIVED:  16/04:20
ANALYSIS REQUIRED:  VolatileOrganic Compounds

REPORT OF ANALYSIS

Secattached sheet(s) for sample descriptionand test results.
Theresults of this report have been approved by the signatory whose signatureappears below.
Foralladministrative or account details please contact the Labhoratory.

Increment and total pagination canbe seenon the following pages.

(5) (57&24/:&5«0*‘ &

Martin Mazereeuw
Manager

€

N

"

5 AN\

Date: 27/0420 “ATA

Ay VvV
TestSaf, tralla — Cn Analysis Branch oy ¥
Level 2, Bullding 1, 9-1% Chilvers Road, Thormieigh, NSW 2120, Australe
Ti«+fi]1 29473 4000 E: ph@salgwork osw gov.gu W testsale com.ay Accrecfaation No. 3728

ABN 81 013 830 179
Acoudited for complianca with ISONEC 17026 - Testing

Fage

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 23 OF 25



EMISSION TEST REPORT NO.7049

e

NSW | safework NSW Test1 * Safe

a of Volatile ic Compounds in Workplace Air by GC/MS

Client : Jay Weber Date Sampled : Apr-20
Sumple 1D : T97864 Reference Number e 1 2020-1687-1
Fromt l Hack Feomt I Mach
Ny Compounds CAS No No Compound: CAS No
psection p'soction
Aliphatic hvdrocarhans 000 - Segsenpinadierion Aramatic hydrocarboms 100 - Lagrempeadbiie
| 2-Metdry Pusime NN ND ND » Beazene Ti4p2 ND ND
2 o Maw - 680 ND ND o Ellgybeross JOUA) 4 ~ND ND
A 2-Med lperitine JUTASS ND ND & Tsgmpyihesaene eyl ND ND
o S Medy lpoman i 40 ND N @] 123 Yrmenyesrom SIETIN D ND
3 Cychngemane JAY93A ND NO o LIATinefytherzne b4 ND ND
n Mothyitychopentire 6317 ND ND . TAS-Tramenty e Jov-ary ND NO
7| 2Dty lperane Sns.sved s NO | &1 ] Strew JA 25 ND ND
K| otlenew § 15 84-4 ND ND | & Tohwee Jovax ND ND
0] S Medn heane s#r.244 | N N | 7] aXyheme & m-Xytene r~1 ND ND
18] Cychobenane Jo-ary ND ND @ o Xyberw V344 ND NO
11| Methyieychheam S8 ND N R EA0NES 400 widvid & 455 ~Repue A A6 0 4 ) gl |
13| 22,4 Trimethy permne Janad) ND ND | Aceone ar.04-) ND ND
1 o Mepsww JeLAZN ND N 01 Adston ¥ {1l ND N
4] nOstaw 11650 ND ND | S (Nacetome akeohol u;.-;;.? ND ND
13|  m-Niaw JH-A4-2 N N 1 Cyslohesanomn Jne-4.) ND NEY
I8 o-Decaw 24181 ND N 5 Inophorose A% ND ND
19| oUnbesate imaid | ND | WD [ S4] Ml eyl beore i | 7svss | WD | N©
14 o-Dodecun JIA ] ND NO LS5 Method iobueyl ketoos (i) Jae. 0.0 NO ND
18| n-Tridocane oesis | ND | ND Abcohals 500 - g ey -
20| o-Torsderane £25.59.4 Nb NO | Byl akobal PIN NS NO ND
21| ablsene LS8 D NO 7| netuyl akatal 7-38-1 ND N
22| B-Poese .u-_‘-.'.-u.; ND NO |9 Incputy ! wicobal ,-,g:;_, NO ND
23 DL JANART N N ¥ bagropyl scobul snala ND ND
Chiorinated hydrocarb wm 00| -Ertd sl 104702 N ND
M| Dichlommstisen T2 N ND J a1 Cyclodenmad 108930 NO ND
28 | 1-Dhe i tfane Ti-jed ND ND Acclates JLOQ + HMagkanposnlmstve)
28| 1 2-Dnehioroctianc 107062 ND NI JAY | Ediglacetas T4L7R6 ND ND
27| Chinofenn 0867 ND N 00 | nPrgyd scstale 169004 NI ND
28] LI -Trchmesiane 71356 Np ND J a4 | oButylacetais 123.88.4 ND ND
200 L2 Trichimmduars TYINL S ND ND |85 |  Buobunylacetalz (H0.I%0 NDY ND
30| Trichoesetylons N6 ND ND Ethers wog -
3| Coben seteactivuide 16233 ND ND fa6]  Edgleper IR ND ND
31| Pescboecethy ke 127084 ND ND a7 e Doyl eyl etber waimi | 650094 ND ND
3 122 Tewachicecetluse T4 ND ND | 28| Tetabpdmilean (0 119999 ND ND
v e L e Shoh nogotygmpmenis
35 L-Dichkeobessens VS | ND ND 80| PGME (0082 NO ND
T L T — Jowdn | ND NO (70| Bopten: gtveol ditit ether | arwrat ND ND
Miscellancous DOQH- hag A 00y T PGMEA 1M 654 ND ND
37| Acetmrde 24084 ND ND 72| Cellosobe scetsie {1i-199 ND ND
381 a-Vigl Ipymoldosoe M) 00 ND ND T DGMEA {12032 ND ND
TolM VOUs (L0 «r gcnmprund v tim) Al ND Workahoet check »es yos
W67 Pagelef)

",

NATA
TestSafe Australia ~ Chemical Analysis Branch 3
ABN B1 913830 179 Lewel 2, Buiding 1, B-15 Chilvars Rosd, Tharielgh, NSW 2120, Austialla "w,ﬁ\»" v
Telephans +61 2 8473 4000  Emud lab@safewark nawgov.au  Websits testsate com sy '
Acuraditation No. 3728

Accredited for compsancn with ISOMEC 17025 - Tasting
PWORG | 0817
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NSW | safework NSW

A o vy idensitiod ox Zocbbarmacraiterns JCAS Moy 6355127 with bowe probeodiity of )8 o af Jo8
and n-mﬁnltummﬂn

N Vol Dietacand

Method - Aratysa of Volatils Oegaanic Compoends in Workplace Alr by Uos Chim phy Mans 5p y

Metbod Natber : WOA XD
Limit of Questistion : Sug'sectnn 23up secticn e oxygeresnl bydmcsthons except scetone, MEK sd MIBK o
Spgsection,

sl Descrgetion - Volatlle crgarme compounds are tragrped ferent e workplace sir tsio charzond tbes by (he e of 8
persomal air moniboring patrgt The volale oeparth: coapousds anlhadmﬁnlt:miu;w " klmum
waly C5, As aliguot o the desorbars is saalysed by capiliary g o with mass

PGME - Proge bese Gly ool Mowsmett | Ether
PGMUEA - Propyhee Glycol Monamettiy ! Fther Acetae
DGMEA - Dverty b Giyool Mimoetdip| Eriwer Aostaw

o Y

Meassromest |srtaiaty

The meonurersent wncertaingy w an sxtinate that choamcieranes e eangs of vabees withn wiich the wue vaius o aweread
¥ liz, The urcertamty extimate (s an oxpomdod sncertainty wsing » comerage factor of 2. which gives a level of
cosfidonce of sppeosunaiely 35%. The cutisalz is comphont wakh iz “150 Gaide W tae Expresvos of Uneertaingy &
Messronze”™ and is & Tull catmute hasad on imrhosse sethod valdation sed qaslity combiol dats.

Quedity Assarmre
T ander 1o erowre e Rghest depree of sccuracy sl § I cur anaty sl sevalts, we endertak .
And interMbonaory guatey mssance (QAD octivitkes. Within oue owa labortory. we analyse lrborstony and Nield
Iebaaks and perdonn duplicate s repest analysts of samphes. Splhed QA samgrles are Ao inchoded routimely iy exch mn
mmmlhml»ry umum Woek Comer L ¥ Servioes has p ot for mamy years s sovenal
natiral and Hisad belrw:
Workpioou Anadysis Schome foe hodmm |WASI‘I «mlndb) th Mlealth & Safery Exocutive UK,
(ST me and | » QA Program. combscted by the Inainse for
(8 |, Social sed I ! Medi Uniiversity of Erangen - Nurarbeng, Germany,
Qualey Cuztrol Techalogies OA Progras:, Augmla
Rirpal College of Fathulogins QA Prograrm, Aussalia

20-1497 Pagedaly N
o P 1'%,
TestSate A lia - Chemical Anolysis B x i &5
ABN 81 913830179  Lewed 2, Buiding 1, 9-1% Chivers Road, Thamiigh, NSW 2120, Australio "@“‘

it
Talephone + 61 2 8473 4000  Ermall lab@salework now.gav.ay  Websde testsale.comoau ;

Accroditation No. 3724

Accrodited for compliones with ISONET 17025 - Tasting
woR0n 8}
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Stephenson

{ Environmental Management Australia Peter W Stephenson & Associates Pty Ltd

ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

EMISSION TEST REPORT NO.7071

STACK EMISSION SURVEY — PARTICULATE MATTER

EMISSION POINTS
EPLID 12 - STARCH DRYER NoO. 1
EPLID 14 - STARCH DRYER NO. 4 AND

SPRAY DRYER
SHOALHAVEN STARCHES PTY LTD

BOMADERRY, NSW

ProJECT NO.: 7071/525601/20
DATE OF SURVEY: 14 MAY 2020, 30 JuNE 2020
DATE OF ISSUE: 13 Jury 2020

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A
Accredited for Compliance with ISO/IEC 17025 - Testing v

AL B TR
AGIREHTATION
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EMISSION TEST REPORT NO.7071

1 EmissION TestT REPORT N0O.7071

The sampling and analysis was commissioned by:

Client: Shoalhaven Starches Pty Ltd
Contact: John Studdert

Address: Bolong Road, Bomaderry, NSW 2541
Telephone: 02 4423 8254

Email: John.studdert@manildra.com.au

Project Number:

Test Date:

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

7071/525601/20
14 May and 30 June 2020
Normal operating conditions, refer section 1.4.

Dry gas density, flow, moisture, molecular weight
of stack gases, temperature, total solid particulate
matter and particulate matter less than 10 microns
(PM).

EPL No.883; EPL ID No. 12 - Starch Dryer No. 1
Stack, EPK ID No. 14 - Starch Dryer No. 4, and
Spray Dryer

See Attachment A

This report cannot be reproduced except in full.

NATA accredited laboratory number 15043. A

Accredited for Compliance with ISO/IEC 17025 - Testing v

AL B TR
AGIREHTATION
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EMISSION TEST RE

PORT N0.7071

Identification

Test

Dry Gas Density

Flow

Moisture

Molecular Weight of
Stack Gases

Particulate Matter
less than 10 microns

Stack Pressure

Stack Temperature

Total Solid
Particulates

Velocity

The samples are labelled individually. Each label recorded the testing
laboratory, sample number, sampling location (or Identification) sampling
date and time and whether further analysis is required.

Test Method Number for Sampling

and Analysis

NSW TM-23, USEPA M3

NSW TM-2, USEPA M2

NSW TM-22, USEPA M4

NSW TM-23, USEPA M3

NSW OM-5, USEPA 201A

NSW TM-2, USEPA M2

NSW TM-2, USEPA M2

NSW TM-15, AS4323.2

NSW TM-2, USEPA M2

Deviations from Test Methods Nil.

Sampling Times

Reference Conditions

NATA Laboratory Analysis By: NATA

Accreditation No. & Rep

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No

ort No.

. 15043,
. 7071

. 15043,
. 7071

. 15043,
. 7071

. 15043,
. 7071

. 15043,

Particle Test Report No. 2164 & 2168

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Emission Test Report No

SEMA, Accreditation No
Particle Test Report Nos.

SEMA, Accreditation No
Emission Test Report No

. 15043,
. 7071

. 15043,
. 7071

. 15043,
2164 & 2168

. 15043,
.7071

NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.

NSW - As per

(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in

Attachment A.

Issue Date: 13 July 2020

Peter Stephenson
Managing Director
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EMISSION TEST REPORT NO.7071

1.1  SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7071
Location EPLID 12 | Location EPLID 14 | Location Spray Dryer
Unit of | (Starch Dryer No.1) | (Starch Dryer No. 4)
Parameter
measure | Tested: 14 May 2020 | Tested: 30 June 2020 Tested: 30 June 2020
Average Result Average Result Average Result
Sampling times hours 13:45-15:15 12:50-14:10 14:31-15:51
Temperature oC 38 39 71
Pressure kPa 102.7 102.3 102.3
Velocity m/s 6 22 8
Actual 3
Volumetric Flow am®/s 13 22 121
Volumetric Flow m3/s 11 19 94
Moisture % 1.6 34 3.5
Molecular Weight g/g
Dry Stack Gas mole 28.5 28.5 28.6
Dry Gas Density kg/m?3 1.27 1.27 1.28
Oxygen % 20.9 20.9 20.5
Particulate Matter
less than 10 mg/m3 3 1.5 0.2
microns
Total Solid
3
Particulates mg/m 4 30 03

Key to Table 1.1:

EPL =
ID =
9 =

Conc. =

oC =

kg/m? =
kPa =
g/ g mole =
m3/s =
m/s =
am3/s =
mg/m3 =

Environment Protection Licence

identification no.

percentage

concentration
Not referenced in EPL
degrees Celsius

less than

greater than

kilograms per cubic metre

kilo Pascals

grams per gram mole

dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

metres per second
dry cubic metre per second @ in-stack conditions

milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

@ Reference Conditions (where specified)

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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EMISSION TEST REPORT NO.7071

1.2 ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Particulate > 20 mg/m3 NSW TM-15, AS4323.2, USEPA 201A 15%
Particulate < 20 mg/m3 NSW TM-15, AS4323.2, USEPA 201A 50%
Velocity AS4323.1, NSW TM-2, USEPA M2 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement

Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June

2005.

Note: ISO 9096 is for 20-1000 mg/m3 which AS4323.2 is based on. Note DSEN 13284-1 testing for < 5 mg/m3 correlates
to 5 mg/m3 with most quoted uncertainties of + 5.3 mg/m3 @ 6.4 mg/m3. From Clean Air Engineering in the United
States the lowest practical limit of USEPA M5 is 5 mg/m3 under lab conditions.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3
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EMISSION TEST REPORT NO.7071

1.3 PROCESS DATA -

Shoalhaven Starches personnel considered Starch Dryer No.1, Starch Dryer No.
4, and the Spray Dryer were operating under typical conditions on the day of
testing. Refer Shoalhaven Starches for details.
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EMISSION TEST REPORT NO.7071

1.4 SAMPLING LOCATION — STARCH DRYER NO. 1

y ] ] ]
' Disturbance is the Stack Exit /
Exhaust
Duct Dimensions
1.50m * 1.50m
Equivglent Diameter Sample Plane Upstream of
is 1.50m Disturbance is Om which is
< 2 Duct Diameters
Total Number of
Sampling Points is
18
Sampling
No sample ports Plane
available
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is silencer
4

In the absence of cyclonic flow activity ideal sampling plane position will be found
to exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a
flow disturbance. The sampling plane does not meet this criterion. Additional
sample points were used in compliance with AS4323.1 as the sampling plane was
non-ideal.

However the sample plane also does not meet the minimum sampling plane
position; sampling plane position will be found to exit at 2 duct diameters
downstream and 0.5 duct diameters upstream from a flow disturbance. A suitable
sampling plane should be sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity
and gas flow profile criteria for sampling.
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EMISSION TEST REPORT NO.7071

FIGURE D-1 STARCH DRYER NO. 1 — SAMPLE LOCATION
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EMISSION TEST REPORT NO.7071

1.5 SAMPLING LOCATION — STARCH DRYER NO. 4

Total Number of
Sampling Points is
16

No sample ports
available

Duct Dimension
1.0m* 1.0m

Equivalent Diameter
is 1.0m

Flow

Disturbance is the Stack Exit /
Exhaust

Sample Plane Upstream of
Disturbance is Om which is
< 2 Duct Diameters

Sampling
Plane

Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters

Disturbance is silencers

In the absence of cyclonic flow activity ideal sampling plane position will be found
to exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a
flow disturbance. The sampling plane does not meet this criterion. Additional
sample points were used in compliance with AS4323.1 as the sampling plane was

non-ideal.

However the sample plane also does not meet the minimum sampling plane
position; sampling plane position will be found to exit at 2 duct diameters
downstream and 0.5 duct diameters upstream from a flow disturbance. A suitable
sampling plane should be sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity

and gas flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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FIGURE D-2 STARCH DRYER NO. 4 — SAMPLE LOCATION
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1.6 SAMPLING LOCATION — SPRAY DRYER

4
' Disturbance is the Stack Exit /
Exhaust
Duct Dimension
1.2m*1.2m
Equivqlent Diameter Sample Plane Upstream of
is 1.2m Disturbance is Om which is
< 2 Duct Diameters
Total Number of
Sampling Points is
16
Sampling
No sample ports Plane
available
Sample Plane Downstream of
Disturbance is Om which is
< 6 Duct Diameters
Flow
Disturbance is silencers
\ 4

In the absence of cyclonic flow activity ideal sampling plane position will be found
to exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a
flow disturbance. The sampling plane does not meet this criterion. Additional
sample points were used in compliance with AS4323.1 as the sampling plane was
non-ideal.

However the sample plane also does not meet the minimum sampling plane
position; sampling plane position will be found to exit at 2 duct diameters
downstream and 0.5 duct diameters upstream from a flow disturbance. A suitable
sampling plane should be sought fitting these criteria.

The location of the sampling plane complies with AS4323.1 temperature, velocity
and gas flow profile criteria for sampling.
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FIGURE D-3 SPRAY DRYER — SAMPLE LOCATION
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1.7 INSTRUMENT CALIBRATION DETAILS DAY 1- 14 MAY 2020
SEMA . . . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 14-Jun-19 14-Jun-20
645 Stopwatch 03-Dec-19 03-Jun-20
857 Digital Temperature Reader 02-Dec-19 02-Jun-20
920 Thermocouple 02-Dec-19 02-Jun-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
466 Nozzle TSP Box 2 05-Dec-19 05-Dec-20
815 Digital Manometer 06-Dec-19 06-Dec-20
Response Check with
927 Balance SEMA Site Mass
17-Mar-2021
183 Pitot 17-Mar-20 Visually inspected
On-Site before use
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
946 combustion analyzer 16-Mar-20 16-Sep-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE130F 19
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1.8 INSTRUMENT CALIBRATION DETAILS DAY 2- 30 JUNE 2020

SEMA . . . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
867 Gas Meter 21-Feb-20 21-Feb-21
908 Gas Meter 11-May-20 11-May-21
646 Stopwatch 11-May-20 11-Nov-20
857 Digital Temperature Reader 07-May-20 07-Nov-20
769 Thermocouple 07-May-20 07-Nov-20
428 Nozzle TSP Swagelok 3 05-Dec-19 05-Dec-20
427 Nozzle TSP Swagelok 2 05-Dec-19 05-Dec-20
916 Nozzle PM10 Head 05-Dec-19 05-Dec-20
527 Nozzle PM10 Head 05-Dec-19 05-Dec-20
17-Mar-2021
726 Pitot 17-Mar-20 Visually inspected
On-Site before use
Response Check with
927 Balance SEMA Site Mass
929 Calibrated Site Mass 26-Feb-20 26-Feb-21
815 Digital Manometer 06-Dec-19 06-Dec-20
613 Barometer 05-Dec-19 05-Dec-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 14 0OF 19
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ATTACHMENT A — NATA CERTIFICATE OF ANALYSIS
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EMISSION TEST REPORT NO.7071

Stephenson
J Environmental Management Ausiralia Peter W Stephenson & Associates Pty Lid

ACN 002 400 524 (Incorporated In NSW)
ABN 75 002 400 524

52A Hanmpstead Road

Acburn NSW 2144 Augiralia

Tel: |02} 9737 9991

E-MGil: InfaSstephensanenv.com.au

Particle Test Report No. 2164

The analysis was commissioned by SEMA on behalf of:

Client Organisation: Shoalhaven Starches
Contact: John Studdert
Address: Bolong Road, Bomaderry, NSW 2541
T'elephone: 02 4423 5254
Email: lohn.studdert@manildra.com.au
Project Number: 7071 /525601 /2020
Analysis Requested: TM-15, OM-5

Chain of Custody .
¢ ¢ 525607
Number - 4

Jate 518
Date Analysis 15 May 2020

Completed:
No. of Samples Tested: 2
Sample Locations: EPL ID No. 12 (Starch Dryer #1)
Sample 1D Nos.: 727947, 727948
Filter ID Nos.: 15348, 15346
This repaort cannot be reproduced except in full
NATA accredited laboratory number 15043
Aceredited for Compliance with ISO/[EC 17025 - Testing
P: QuALTY SYSTEM/REFCORT TERPLATES VERSION: 2.6 PaGE 1 QF 2
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EMISSION TEST REPORT NO.7071

STEPHENSON ENVIRCNMENTAL MANAGEMENT AUSTRALIA PARTICLE TEST REPORT NO. 21464

Identification The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and swhether further
analvsis is required.

Test Analysis Test Method

sP AS54323.2-1995 (R2014)
(NSW TM-15)

PM AS4323.2-1995 (R2014)

(NSW OM-5)

Deviations from Nil
Test Methods

Issue Date

15 May 2020

) )
PACYN

Peter Stephenson
Managing Director

Gravimetric Results - Test Report No. 2164

Sample Sample 1D Sampling Analysis Date  Sample Mass
Location No. By IDNG Date (Completed) (2)
Starch  Dryer 727947 15348 14/05/2020 15/05/2020 (.00310

#1 TSP

Starch  Dryer 727948 15346 14/05/2020 15/05/2020 0.00291

#1 PM10

Key:

= prams

Pz QuALITY SYSTEM/REPORT TEMPLATES VERSON: 2.6 PAGE20F2
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/-

Stephenson

Environmental Management Australio

Peter W Stephenson & Associates Pty Lid
ACN 002 400 524 (Incorporated In NSW)
ABN 75 002 400 524

52A Hanmpstead Road

Acburn NSW 2144 Augiralia

Tel: |02} 9737 9991

E-MGil: InfaSstephensanenv.com.au

Particle Test Report No. 2168

Client

The analysis was commissioned by SEMA on behalf of:

Organisation:
Contact:
Address:
T'elephone:

Email:

Project Number:

Analysis Requested:

Chain of Custody
Number

Date Analysis
Completed:

No. of Samples Tested:

Sample Locations:
Sample 1D Nos.!

Filter ID Nos.:

Aceredited for Compliance with ISO/[EC 17025 - Testing

Shoalhaven Starches

John Studdert

Bolong Road, Bomaderry, NSW 2541
02 4423 8254

John.studdert@manildra.com.au

7071/525601 /2020

TM-15, OM-5

525649

6 July 2020

B

EPL ID No. 14 (Starch Dryer #4), and Spray Dryer
727999, 728000, 728001, 728002

15387, 15356, 15363, 15362

This repaort cannot be reproduced except in full

NATA accredited laboratory number 15043

P! QuALTY SYSTEM/REFORT TERPLATES

VERION: 2.6 PaGE 1 QF 2

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

VERSION: SS1.3
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EMISSION TEST REPORT NO.7071

STEPHENSON ENVIRCNMENTAL MANAGEMENT AUSTRALIA PARTICLE TEST REPORT NO. 21468

Identification The filters are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and swhether further
analvsis is required.

Test Analysis Test Method

sP AS54323.2-1995 (R2014)
(NSW TM-15)

PM AS4323.2-1995 (R2014)

(NSW OM-5)

Deviations from Nil
Test Methods

Issue Date

6 July 2020

) )
PACYN

Peter Stephenson
Managing Director

Gravimetric Results - Test Report No. 2168

Sample Sample ID . Sampling Analysis Date  Sample Mass
Location No. Filtex 1O Ne Date (Completed) (8
Starch Dryer #4 727999 15387 30/06/2020 6/07 /2020 (100204
sr

Starch Dryer # 4 728000 15356 30/06/2020 6/07 /2020 (L0127
PMy

Spray Dryer 728001 15363 30/06/2020 6/07 /2020 .00028
TSP

Spray Dryer 728002 15362 30/06,/2020 6/07 /2020 (L0018

P le

Key:

B = prams

P QuaLTy SYSTEM/REPORT TEMPLATES VERSON: 2.6 PAGE20F2

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: SS1.3 PAGE 19 OF 19



/-

Stephenson

Environmental Management Australia

Peter W Stephenson & Associates Pty Ltd
ACN 002 600 526 (Incorporated in NSW)
ABN 75 002 600 526

52A Hompstead Road

Auburn NSW 2144 Australia

Tel: (02) 9737 9991

E-Mail: info@stephensonenv.com.au

Emissions Test Report No. 7093

Client

The sampling and analysis was commissioned by:

Organisation:
Contact:
Address:

Telephone:

Email:

Project Number:

Test Date(s):

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

This report cannot be reproduced except in full.

Accredited for Compliance with ISO/IEC 17025 - Testing

Shoalhaven Starches Pty Ltd

John Studdert

Bolong Road, Bomaderry, NSW 2541
02 4423 8254

John.studdert@manildra.com.au

7093/20
20 February, 14 May, 4 June and 30 June 2020

Each dryer tested under normal conditions for the
specific dryer

Nitrogen Oxides (NOx), Moisture, Oxygen (Oz),
Temperature, Flow and Velocity

Starch dryers 1, 4 and 5
Gluten dryers 1, 2, 3 and 4

Not Applicable

/\

NATA

\V 4

WORLD RECOGNISED
ACCREDITATION

NATA accredited laboratory number 15043.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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EMISSION TEST REPORT NO.7093

Identification Each data the sampling location (or
Identification) sampling date and time.
Test Test Method Number for NATA Laboratory Analysis By:
Sampling and Analysis NATA Accreditation No. &
Report No.
Dry Gas Density USEPA M3 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Flow USEPA M2 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Moisture USEPA M4 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Molecular Weight of Stack Gases USEPA M3 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Oxides of Nitrogen USEPA M7E SEMA, Accreditation No.15043
Emission Test Report No. 7093
Oxygen USEPA M3A SEMA, Accreditation No.15043
Emission Test Report No. 7093
Sampling Location AS4323.1 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Stack Pressure USEPA M2 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Stack Temperature USEPA M2 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Velocity USEPA M2 SEMA, Accreditation No.15043
Emission Test Report No. 7093
Deviations from Test Methods Nil

Sampling Times

Reference Conditions

Issue Date
30 July 2020

P W Stephenson
Managing Director

=

NSW - As per Test Method requirements or if not specified in
the Test Method then as per Protection of the Environment
Operations (Clean Air) Regulations Part 2.

NSW - As per

(1) Environment Protection Licence conditions, or

(2) Schedule 4 and 5 of the Protection of the Environment
Operations (Clean Air) Regulations

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

VERSION: 2.2

PAGE 2 OF 4



EMISSION TEST REPORT NO.7093

SUMMARY OF AVERAGE EMISSION RESULTS — TEST REPORT NO. 7093

Starch Dryer1 | Starch Dryer4 | Starch Dryer5 | Gluten Dryer1 | Gluten Dryer 2 | Gluten Dryer 3 | Gluten Dryer 4
Unit of
Parameter
measure
14/05/2020 30/06/2020 20/02/2020 14/05/2020 04/06/2020 14/05/2020 04/06/2020
Temperature oC 38 39 68 71 64 74 72
Pressure kPa 102.7 102.3 102.7 102.5 93.2 102.5 102.2
Velocity m/s 6 22 14 14 17 11 21
Volumetric Flow m3/s 11 18 49 15 12 36 30
Moisture % 1.6 3.2 6.3 7.3 14 6.3 6.4
Molecular weightdry | o /o 116 28.9 28.9 28.9 28.9 28.9 28.9 28.9
stack gas
Gas Density kg/m?3 1.29 1.29 1.29 1.29 1.29 1.29 1.29
Nitrogen Oxides 3
@ stack O, mg/Nm ns 2 <2 8 2 12 2
Oxygen % 20.9 20.9 20.8 20.9 20.9 20.9 20.6
Dryer auxiliary gas
burner setting - % nil nil 266 m3/hour 8 20 7 15
(advised by operators)
Key: oC degrees Celsius

kPa = kilo Pascal

m/s = metres per second

m3/s = dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

% = percentage

g/ g mole = grams per gram mole

kg/m?3 = kilograms per cubic metre

mg/Nm?3 = milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

Oz = oxygen

ns = not sampled because an auxiliary gas burner is not fitted

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: 2.2 PAGE 3 OF 4




EMISSION TEST REPORT NO.7093

ESTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, USEPA 4 25%
Nitrogen Oxides USEPA 7E 15%
Oxygen USEPA 3A 1% actual
Velocity AS4323.1, USEPA 2 5%

Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of Confidence level (i.e.
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement
Uncertainty)

Sources: Measurement Uncertainty — implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.
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DB rerthstar

APPENDIX F — ODOUR COMPLAINTS RECORDS

21.1002.FR1V1 APPENDIX F



27T

MANILDRA GROUP OF COMPANIES

Environmental Complaint

Customer Code:

Complaint No: CC-ESHOALQ52

SCUST90124 Date Lodged:  14-Jun-2019

Customer:

Community Environmental Complaint - Direct

Batch No.:

N/A Product: N/A

Complaint Detail:  Odour Complaint 14-6-19 Backforest Rd

Problem:

Odour complaint received via phone message from Sue Shoeing on 14-6-2019 at 12:59 pm located at
Backforest Rd (see attached)

Spoke to the complainant on the day of the complaint. Odour described as pungent, which comes and goes
and appears to be coming from the Manildra Farm.

Cause Cat:

ODOUR Odour

Cause:

Cause unknown. Winds were noted light to moderate westerly winds at the time of the complaint.

Who To Do:

Action Required By:  16-Jun-2019

Action: Called the complainant on 14-6-19 to discuss the details of the complaint.
A survey of the complainants location at ~ 2:00 p.m on 14-6-19 could not identify any odour as described by
the complainant. Winds were still light westerly, with the location downwind of Shoalhaven Starches
Environmental Farm.
An inspection of the Environmental Farm did not reveal any unusuat or abnormal odours.
Advised the complainant we would continue to monitor odours at the Farm and to call if there were any
more odour issues.

Review: No further correspondence received from the complainant. No other complaints received of this nature.
No further action taken.

Status: 9 Closed Dept: SHOQA

Approved By: Studdert.John Manufacturing Site; Shoalhaven Starches

Date: 22-Nov-2019 Product Rejected: No

Recorded By: Studdert.John Potential Claim: No
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DB rerthstar

APPENDIX G - CORRECTIVE ACTION REPORTS

No CAR attached in this odour audit

21.1002.FR1V1 APPENDIX G



