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01 April 2026 

To John Studdert Contact No. john.studdert@manildra.com.au 

Copy to Gavin Dostal Email evan.smith@ghd.com 

From Simon Chen; Evan Smith Project No. 12673476 

Project Name Boiler 6 verification report to address Development Consent 06_0228 Condition 9CA 

Subject Boiler 6 verification report 

 

Dear John 

1. Introduction 

GHD was engaged by Shoalhaven Starches Pty Ltd (Manildra) to generate a verification report in relation to 

the proposed modification to the approved Shoalhaven Starches Expansion Project (SSEP) (Modification 

23) (MOD23). The results of the MOD23 assessment are summarised in Manildra Group Air Quality 

Assessment Mod 23 (GHD, 2022). 

Subsequent to the approval of the modification, the Department of Planning, Housing and Infrastructure 

(DPHI) and the Environmental Protection Agency (EPA) require the following in the Shoalhaven Starches 

Development Consent 06_228 from Shoalhaven Starches (NSW EPA, 2025): 

9CA. Within six months of commissioning the fuel change to the boilers, as described in MOD 23, the 

Applicant shall submit a written report to the Planning Secretary and the EPA detailing the results of post-

commissioning monitoring. The report shall: 

a)  compare the results of monitoring undertaken in accordance with the EPL, with: 

i. the emission limits in the EPL; 

ii. the prescribed limits in the Protection of the Environment Operations (Clean Air Regulation) 

20211; 

iii. the emission rates in the Air Quality Assessment dated 19 January 2022, prepared by 

GHD; 

2. Scope 

The report has been prepared by GHD to outline results of the emission verification sampling undertaken to 

satisfy requirements outlined above for the conversion of Boiler 6 (also known as EPA identification no. 35) 

to operate on gas fuel. This report should be read in conjunction with the MOD 23 air quality assessment. 

3. Limitations 

This report: has been prepared by GHD for Shoalhaven Starches Pty Ltd and may only be used and relied on by 
Shoalhaven Starches Pty Ltd for the purpose agreed between GHD and Shoalhaven Starches Pty Ltd as set out in this 
report. 

GHD otherwise disclaims responsibility to any person other than Shoalhaven Starches Pty Ltd arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

 
1 It is noted that the 2021 Clean Air Regulation was replaced by the 2022 Regulation and the 2022 version has been used for this 

verification report. 
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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. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described 
in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

The opinions, conclusions and any recommendations in this report are based on information obtained from, and testing 
undertaken at or in connection with, specific sample points. Site conditions at other parts of the site may be different 
from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as the location 
of buildings, services and vegetation. As a result, not all relevant site features and conditions may have been identified 
in this report. 

GHD has prepared this report on the basis of information provided by Shoalhaven Starches Pty Ltd 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. 

4. Condition 9CA 

As part of MOD23, Manildra sought approval to transition Boiler 6 fuel source from a mixture of coal and 

woodchip to biogas and natural gas. Verification of the performance of Boiler 6 includes stack emissions 

sampling to verify whether operation of Boiler 6 complies with the site EPL No. 883, Protection of the 

Environment Operations (Clean Air) Regulation (POEO) requirements and comparison of Boiler 6 

emissions against those assumed in the MOD23 air quality assessment. 

Emission sampling of Boiler 6 was undertaken over one event by Ektimo on 17 December 2025. Results of 

the sampling are discussed below, and the Ektimo sampling reports are provided in Appendix A. The 

sampling plane used for sampling of Boiler 6 was deemed to be conforming to AS 4323.1 Stationary source 

emissions: Method 1, Selection of sampling positions and measurement of velocity in stacks, but was not 

ideal.  

It is noted that EPA ID no. 35 refers to the combined stack for Boiler 5 and Boiler 6. Boiler 5 is currently not 

operational, therefore sampling of Boiler 6 is representative of sampling from EPA ID no. 35.  

4.1 Comparison of results against EPL data (i) 

Manildra's EPL 883 imposes emission concentration limits on Point 35, which is described as the combined 

boiler stack for Boiler 5 and Boiler 6. Emission sampling of Boiler 6 was conducted at Point 35 by Ektimo on 

17 December 2025, with Boiler 6 operating in isolation during the sampling period as Boiler 5 is currently 

not operational.  

The EPL 883 concentration limits for Point 35 are provided in Table 1 for reference. 

Table 1 Comparison against EPL 883 (Point 35) 

Pollutants (at 7% O₂) Boiler 6 sampling 
data (SV 2) 

EPL limits for Point 35 
(Boiler 5 and Boiler 6) 

Averaging 
period 

SV/EPL 
limits 

Total Solid Particles (TSP), 
mg/m3 

3.8 30 1 hour 12.7% 

Sulphur dioxide, mg/m3 <7 600 1 hour 
block 

<1.2% 

Nitrogen dioxide, mg/m3 <2 500 1 hour 
block 

<0.4% 

 
2 SV refers to Sampling Value 
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Pollutants (at 7% O₂) Boiler 6 sampling 
data (SV 2) 

EPL limits for Point 35 
(Boiler 5 and Boiler 6) 

Averaging 
period 

SV/EPL 
limits 

VOCs (as n-propane), mg/m3 0.084 40 1 hour 
rolling 

0.21% 

Cadmium (Cd), mg/m3 <0.00005 0.2 1 hour <0.025% 

Mercury (Hg), mg/m3 0.00016 0.2 1 hour 0.08% 

Type 1 & Type 2 in 
aggregate, mg/m3 

≤0.022 1 1 hour ≤2.2% 

 

4.2 Comparison of results against POEO limits (ii) 

Comparison of sampling data against POEO limits for General activities and plant is summarised in 

Table 2. Measured Boiler 6 concentrations complied with POEO limits for all pollutants with a significant 

margin of compliance. 

Table 2 Comparison of sampling data for Boiler 6 (EPA 35) against POEO Emission Limits 

Pollutants (at 7% O2) Boiler 6 sampling data (SV) POEO Limit (PV3) SV/PV 
(%) 

Total Solid Particles (TSP), mg/m3 3.8 50 7.6% 

PM10, mg/m3 <6 NA - 

PM2.5, mg/m3 <3 NA - 

Sulphur dioxide (SO2), mg/m3 <7 NA - 

Nitrogen dioxide, mg/m3 <2 NA - 

Nitrogen oxides (as NO2), mg/m3 51 350 14.6% 

Carbon monoxide (CO), mg/m3 <3 1254 <2.4% 

VOCs, mg/m3 0.084 40 0.21% 

PAHs5, mg/m3 0.021 NA - 

Antimony (Sb) Type I, mg/m3 <0.0007 NA - 

Arsenic (As) Type I, mg/m3 0.0026 NA - 

Beryllium (Be) Type II, mg/m3 <0.00007 NA - 

Cadmium (Cd) Type I, mg/m3 <0.00005 0.2 <0.025% 

Chromium (Cr) Type II, mg/m3 0.0026 NA - 

Cobalt (Co) Type II, mg/m3 <0.00005 NA - 

Lead (Pb) Type I, mg/m3 0.0026 NA - 

Manganese (Mn) Type II, mg/m3 0.0021 NA - 

Mercury (Hg) Type I, mg/m3 0.00016 0.2 0.08% 

Nickel (Ni) Type II, mg/m3 0.0087 NA - 

Selenium (Se) Type II, mg/m3 0.0012 NA - 

Tin (Sn) Type II, mg/m3 <0.0007 NA - 

Vanadium (V) Type II, mg/m3 0.00018 NA - 

Total Type I and Type II, mg/m3 ≤0.022 1 ≤2.2% 

 
3 PV refers to POEO limits Values 
4 CO 125 mg/m3 is an alternative standard to VOC 40 mg/m3 under POEO 2022 (requirement is met if either is satisfied) 
5 PAH 0.021 mg/m3 is dominated by naphthalene (~0.020 mg/m3). No POEO limit applies. 
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4.3 Comparison of results against Air Quality Assessment 
Prediction (iii) 

In the MOD23 air quality assessment, Boilers 5 and 6 were modelled as a combined emission source 

(model ID: BOILR5, EPA ID: 35) sharing a single combined stack. Emission rates were not estimated for 

Boiler 6 individually. Accordingly, a direct comparison of Boiler 6 sampling data against the individual 

MOD23 predicted emission rates for Boiler 6 alone could not be undertaken. However, comparison against 

the overall predicted emission rates for the combined stack has been undertaken and summarised in 

Table 3.  

It is noted that the measured Boiler 6 mass emission rates for TSP, NOx, arsenic, beryllium, chromium, 

manganese, nickel, lead, selenium and PAH were higher than the corresponding BOILR5 typical operations 

emission rates estimated in MOD23. 

Table 3 Comparison of Boiler 6 sampling data against MOD23 Air Quality Assessment emission rate (Boiler 5/6 

combined source) 

Pollutants (at 
7% O2) 

Boiler 6 sampling mass rate 
(g/s)6 (at 7% O2) (SV) 

MOD23 BOILR5 typical 
operations emission rate 
(g/s)7 

SV/BOILR5 typical 
operations emission 
rate 

TSP 0.050 0.00097 5154.6% 

PM10 <0.083 0.00097 <9587.6% 

PM2.5 <0.033 0.00097 <3402.1% 

CO <0.033 1.1 <3.0% 

SO2 <0.083 0.014 <592.9% 

NOx (as NO2) 0.733 0.65 112.8% 

VOC 0.0011 0.22 0.5% 

Arsenic (As), 
Type I 

3.3×10-5 2.6×10-6 1269.2% 

Cadmium (Cd), 
Type I 

<6.7×10-7 1.4×10-5 <4.8% 

Lead (Pb), Type I 3.3×10-5 6.5×10-6 507.7% 

Mercury (Hg), 
Type I 

2.0×10-6 3.4×10-6 58.8% 

Beryllium (Be), 
Type II 

<8.3×10-7 1.6×10-8 <5187.5% 

Chromium (Cr), 
Type II 

3.3×10-5 1.8×10-5 183.3% 

Cobalt (Co), 
Type II 

<6.7×10-7 1.1×10-6 <60.9% 

Manganese 
(Mn), Type II 

2.7×10-5 5.0×10-6 540.0% 

Nickel (Ni), Type 
II 

1.1×10-4 2.7×10-5 407.4% 

Selenium (Se), 
Type II 

1.6×10-5 3.1×10-7 5161.3% 

PAH 2.8×10-4 8.3×10-6 3373.5% 

 
6 Boiler 6 mass rates converted from g/min to g/s. Boiler 6 was operating at 85% firing rate (50 T/hr steam) and co-firing biogas during 
sampling. 
7 BOILR5 represents the combined Boiler 5/6 source (EPA ID: 35) under typical operations as modelled in the MOD23 AQIA. 
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4.3.1 Updated dispersion modelling  

As some measured pollutants have higher concentrations than assumed in the MOD23 assessment, 

additional dispersion modelling and assessment was undertaken to confirm predicted ground level 

concentrations comply with the criteria. 

Updated modelling results using the measured Boiler 6 emission rates in place of the MOD23 BOILR5 

emission rates and results are presented in Appendix B. The revised modelling results demonstrate that 

predicted concentrations for all pollutants remain below the relevant assessment criteria at all sensitive 

receptors, and therefore operation of Boiler 6 is not predicted to result in any exceedance of air quality 

standards. 

5. Conclusion 

A post-commissioning verification report for Boiler 6 operating on natural gas and biogas has been 

prepared by GHD. The verification report provided a comparison of Boiler 6 sampling data against the 

requirements of approval consents. 

The operation of Boiler 6 was found to comply with POEO emission concentration limits for all pollutants. 

The sampled Boiler 6 concentrations were also well below the EPL 883 concentration limits for Point 35 for 

all pollutants. 

A comparison of Boiler 6 sampling data against the BOILR5 combined predicted emission rates from the 

MOD23 assessment was also undertaken. Where measured emission rates exceeded the MOD23 

predicted rates (TSP, NOx, arsenic, beryllium, chromium, manganese, nickel, lead, selenium and PAH), an 

updated air quality assessment with dispersion modelling was undertaken using the measured Boiler 6 

emission rates (Appendix B). The updated assessment confirmed that predicted ground-level 

concentrations remain below the relevant assessment criteria at all sensitive receptors. 

Therefore, operation of Boiler 6 is considered to comply with Development Consent Condition 9CA. 
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Appendix A  
Emission Testing Report: EPA ID 35 – 

Boiler 6 (17 December 2025) 
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Appendix B  
Revised MOD23 modelling results 
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As discussed in Section 4.3, the measured Boiler 6 mass emission rates for a number of pollutants 

exceeded the BOILR5 typical operations emission rates used in the MOD23 air quality assessment. To 

assess whether operation of Boiler 6 at the measured emission rates would result in any exceedance of air 

quality criteria, a supplementary assessment was undertaken using the measured emission rates in place 

of the MOD23 BOILR5 typical operations emission rates. All other model inputs, including meteorology, 

source parameters and background concentrations, were kept consistent with the MOD23 assessment. 

SO2, Metals and PAH 

For SO2, metals and PAH, a scaling factor approach was applied. For each pollutant where the ratio of the 

measured Boiler 6 mass emission rate to the MOD23 BOILR5 typical operations emission rate exceeds 1, 

the MOD23 predicted ground-level concentrations were scaled by that ratio. This is considered a 

conservative approach as it scales the total predicted concentrations rather than the BOILR5 contribution 

alone. The scaled results are presented in Table B1 (SO2) and Table B2 (metals and PAH). 

TSP 

The measured Boiler 6 TSP mass emission rate was higher than the BOILR5 typical operations emission 

rate in MOD23. As TSP requires a cumulative assessment in accordance with the NSW Approved Methods 

for the Modelling and Assessment of Air Pollutants, dispersion modelling was re-run using the measured 

Boiler 6 TSP emission rate. The revised cumulative predicted TSP concentrations are presented in Table 

B3. 

NOx 

The measured Boiler 6 NOx mass emission rate was higher than the BOILR5 typical operations emission 

rate in MOD23. As the assessment of NO2 requires application of the Ozone Limiting Method (OLM) in 

accordance with the NSW Approved Methods, dispersion modelling was re-run using the measured Boiler 6 

NOx emission rate. The revised predicted NO₂ concentrations are presented in Table B4. 

The results across all pollutants demonstrate that predicted concentrations remain below the relevant 

assessment criteria at all sensitive receptors. Operation of Boiler 6 at the measured emission rates is 

therefore not predicted to result in any exceedance of air quality standards. 
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Table B1 Comparison of AQIA predicted SO2 concentration (typical operation scenario) and scaled SO2 concentration 

Receptor Total impact (Incremental plus background) (µg/m3) 

AQIA Predicted SO2 Concentration Scaled Predicted SO2 Concentration 

Averaging Period 10 min 1 hour 24 hour Annual 10 min (1 hour) (24 hour) (Annual) 

Background, µg/m3 No data (assumed same as 1 hour) 57.6 15.7 1.6 No data (assumed same as 1 hour) 57.6 15.7 1.6 

Criteria, µg/m3 712 570 228 60 712 570 228 60 

Bomaderry (R1) 61.2 60.1 16.1 1.7 78.9 72.4 18.1 2.2 

North Nowra (R2) 59.5 58.9 15.9 1.6 68.9 65.3 16.9 1.6 

Nowra (R3) 58.7 58.4 15.8 1.6 64.1 62.3 16.3 1.6 

Terara (R4) 58.3 58.1 15.8 1.6 61.8 60.6 16.3 1.6 

C1 60.2 59.4 16 1.6 73.0 68.3 17.5 1.6 

C2 62.2 60.8 16.3 1.7 84.9 76.6 19.3 2.2 

C3 62.2 60.8 16.4 1.7 84.9 76.6 19.9 2.2 

C4 61.8 60.5 16.4 1.7 82.5 74.8 19.9 2.2 

C5 62.8 61.2 16.3 1.7 88.4 78.9 19.3 2.2 

C6 62.8 61.3 16.2 1.7 88.4 79.5 18.7 2.2 

C7 63.4 61.6 16.2 1.7 92.0 81.3 18.7 2.2 
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Table B2 Comparison of AQIA predicted PAH and metals concentration (typical operation scenario) and scaled concentration 

Receptor 

AQIA Predicted Concentration (Incremental) Scaled Predicted Concentration (Incremental) 

PAH 
Arseni

c 
Berylli

um 
Chromi

um 
Mangan

ese 
Nickel Lead PAH 

Arseni
c 

Berylli
um 

Chromi
um 

Mangan
ese 

Nickel Lead 

Averaging 
period 

1 hour, 99.9th percentile 
Annual,10

0th 
percentile 

1 hour, 99.9th percentile 
Annual,10

0th 
percentile 

Criteria 0.0004 
9.00E-

05 
4.00E-

06 
9.00E-

05 
1.80E-02 

1.80E-
04 

5.00E-04 0.0004 
9.00E-

05 
4.00E-

06 
9.00E-

05 
1.80E-02 

1.80E-
04 

5.00E-04 

Bomaderry 
(R1) 

2.00E-
08 

6.30E-
09 

3.80E-
11 

4.40E-
08 

1.20E-08 
6.60E-

08 
5.80E-10 

6.75E-
07 

8.00E-
08 

<1.97E-
09 

8.07E-
08 

6.48E-08 
2.69E-

07 
2.94E-09 

North Nowra 
(R2) 

1.70E-
08 

5.20E-
09 

3.10E-
11 

3.60E-
08 

9.80E-09 
5.40E-

08 
3.20E-10 

5.73E-
07 

6.60E-
08 

<1.61E-
09 

6.60E-
08 

5.29E-08 
2.20E-

07 
1.62E-09 

Nowra (R3) 
2.40E-

08 
7.50E-

09 
4.50E-

11 
5.20E-

08 
1.40E-08 

7.80E-
08 

1.50E-10 
8.10E-

07 
9.52E-

08 
<2.33E-

09 
9.53E-

08 
7.56E-08 

3.18E-
07 

7.62E-10 

Terara (R4) 
1.30E-

08 
4.10E-

09 
2.50E-

11 
2.90E-

08 
7.80E-09 

4.30E-
08 

7.30E-11 
4.39E-

07 
5.20E-

08 
<1.30E-

09 
5.32E-

08 
4.21E-08 

1.75E-
07 

3.71E-10 

C1 
7.30E-

08 
2.30E-

08 
1.40E-

10 
1.60E-

07 
4.30E-08 

2.40E-
07 

1.30E-09 
2.46E-

06 
2.92E-

07 
<7.26E-

09 
2.93E-

07 
2.32E-07 

9.78E-
07 

6.60E-09 

C2 
4.40E-

08 
1.40E-

08 
8.30E-

11 
9.70E-

08 
2.60E-08 

1.40E-
07 

9.80E-10 
1.48E-

06 
1.78E-

07 
<4.31E-

09 
1.78E-

07 
1.40E-07 

5.70E-
07 

4.98E-09 

C3 
4.10E-

08 
1.30E-

08 
7.80E-

11 
9.10E-

08 
2.50E-08 

1.40E-
07 

9.50E-10 
1.38E-

06 
1.65E-

07 
<4.05E-

09 
1.67E-

07 
1.35E-07 

5.70E-
07 

4.82E-09 

C4 
3.50E-

08 
1.10E-

08 
6.60E-

11 
7.70E-

08 
2.10E-08 

1.20E-
07 

9.00E-10 
1.18E-

06 
1.40E-

07 
<3.42E-

09 
1.41E-

07 
1.13E-07 

4.89E-
07 

4.57E-09 

C5 
3.10E-

08 
9.70E-

09 
5.80E-

11 
6.80E-

08 
1.80E-08 

1.00E-
07 

8.70E-10 
1.05E-

06 
1.23E-

07 
<3.01E-

09 
1.25E-

07 
9.72E-08 

4.07E-
07 

4.42E-09 

C6 
4.20E-

08 
1.30E-

08 
8.00E-

11 
9.30E-

08 
2.50E-08 

1.40E-
07 

9.80E-10 
1.42E-

06 
1.65E-

07 
<4.15E-

09 
1.70E-

07 
1.35E-07 

5.70E-
07 

4.98E-09 

C7 
3.40E-

08 
1.10E-

08 
6.40E-

11 
7.40E-

08 
2.00E-08 

1.10E-
07 

9.60E-10 
1.15E-

06 
1.40E-

07 
<3.32E-

09 
1.36E-

07 
1.08E-07 

4.48E-
07 

4.87E-09 

Maximum 
level (on 

site) 

1.10E-
07 

3.30E-
08 

2.00E-
10 

2.30E-
07 

6.20E-08 
3.40E-

07 
1.40E-09 

3.71E-
06 

4.19E-
07 

<1.04E-
08 

4.22E-
07 

3.35E-07 
1.39E-

06 
7.11E-09 
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Table B3 Comparison of MOD23 predicted and revised annual average TSP concentrations at sensitive receptors 
(µg/m3) 

Receptor Predicted concentrations (µg/m3) 

MOD23 Predicted 
Incremental Annual 

Concentration 

MOD23 Predicted 
Cumulative Annual 

Concentration 

Revised Incremental 
Annual Concentration 

(Model Re-run) 

Revised Cumulative 
Annual Concentration 

(Model Re-run) 

Criteria 90    

R1 0.4 37.7 0.4 37.7 

R2 0.2 37.5 0.2 37.5 

R3 0.1 37.5 0.2 37.5 

R4 0.2 37.5 0.2 37.5 

C1 1.2 38.6 1.2 38.6 

C2 1.5 38.8 1.5 38.8 

C3 1.4 38.8 1.4 38.8 

C4 1.2 38.5 1.2 38.5 

C5 0.9 38.3 0.9 38.3 

C6 1.6 38.9 1.6 38.9 

C7 1.2 38.6 1.2 38.6 

 

Table B4 Comparison of MOD23 predicted and revised NOx (as NO2) concentrations at sensitive receptors (µg/m3) 

Receptor Total impact (Incremental plus background) (ug/m3) 

MOD23 Predicted Concentration Revised Concentration (Model Re-run) 

Background 80.8 n/a 7.1 80.8 n/a 7.1 

Criteria 246 
(1 hour, 
Method 1) 

246 
(1 hour, 
Method 2) 

62 
(Annual) 

246 
(1 hour, 
Method 1) 

246 
(1 hour, 
Method 2) 

62 
(Annual) 

Bomaderry 
(R1) 

110.9 97.8 8.2 110.9 97.8 8.2 

North Nowra 
(R2) 

98.1 97.8 7.5 98.3 97.8 7.5 

Nowra (R3) 99.6 97.8 7.4 99.6 97.8 7.4 

Terara (R4) 95 102.9 7.5 95.0 103.0 7.5 

C1 129.1 97.8 9.9 129.7 97.8 9.9 

C2 131.3 97.8 9.8 132.0 97.8 9.8 

C3 129.4 97.8 9.6 130.1 97.8 9.7 

C4 130.6 97.8 9.4 131.2 97.8 9.4 

C5 138.2 97.8 9.2 138.6 97.8 9.2 

C6 127.8 97.8 9.7 127.9 97.8 9.7 

C7 140.3 97.8 9.4 140.6 97.8 9.4 
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