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1 INTRODUCTION 

Stephenson Environmental Management Australia (SEMA) was requested by 
Henkel Australia Pty. Ltd to assess the emissions from seven stacks and vents 
in their starch and chemical manufacturing plant at Seven Hills, New South 
Wales (NSW).  The objective of the tests, undertaken on the 4th September 
2019, was to determine emission concentrations of the four assessable 
pollutants identified in the site’s Environment Protection Licence (EPL) No. 
258.   

 

The following locations were sampled and the scope of work undertaken is 
summarised in Table 1-1. 

 Boiler 

 Radco Oil Heater 

 Adhesives Scrubber 

 Hot Melt Scrubber 

 PVE Scrubber 

 PVE Building Vent 

 Hot Melt Belt Cooler Exhaust Vent 

 

TABLE 1-1 SCOPE OF EMISSION TESTS – 4 SEPTEMBER 2019 

 

 

Key: OEH = Office of Environment and Heritage 

PM10 = Particulate Matter less than 10 microns 
NOx = Oxides of Nitrogen 
VOC = Volatile Organic Compounds 
Temp. = temperature 
Incl. = including 

  =  sampled 
--- = not sampled 

Location Flow, 
Temp. 

Moisture PM10 NOx VOCs 
including
Benzene 

Boiler   1 sample  --- 

Radco Oil Heater   1 sample  --- 

Adhesives Scrubber     1 sample --- 1 sample 

Hot Melt Scrubber      1 sample --- 1 sample 

PVE Scrubber    1 sample --- 1 sample 

PVE Building Vent  --- --- --- 1 sample 

Hot Melt Belt Cooler Exhaust    1 sample --- 1 sample 

Approved Test Method TM-2 TM-22 OM-5 TM-11 TM-34 
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2 ENVIRONMENT PROTECTION LICENCE (EPL) LOAD LIMITS 

The NSW Office of Environment and Heritage (OEH), EPL No. 258, licenses 
the Henkel Australia plant.  Condition L2.2 of the EPL has outlined four 
assessable pollutants, namely benzene, particulate matter less than 10 
microns (PM10), nitrogen oxides (NOx) and volatile organic compounds 

(VOCs).  These annual load limits are summarised in Table 2-1.  The EPL does 
not specify emission concentration limits for these parameters.  

 

TABLE 2-1 EPL LOAD LIMITS 

 

Parameter Load Limit Per Year 
(kilograms) 

Benzene 40 

Particulate Matter less than 10 microns 1,250 

Nitrogen Oxides 2,000 

Nitrogen Oxides – Summer (Air) No limit specified 

Volatile Organic Compounds 4,500 

Volatile Organic Compounds – Summer (Air) No limit specified 
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3 PRODUCTION CONDITIONS  

Henkel Australia personnel informed SEMA that the various plants on their 
manufacturing site were operating under typical conditions on the day of 
testing.  Details are held by Henkel. 
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4 EMISSION TEST RESULTS 

4.1 INTRODUCTION 

SEMA completed all the sampling and analysis for flow, temperature, 
moisture, PM10 and NOx and the sampling for the VOC’s. SEMA is NATA 
accredited (No. 15043) for all this work.  Refer to SEMA’s NATA endorsed 
Emission Test Report in Appendix C, also includes laboratory Certificates of 
Analysis and SEMA’s NATA Particle Test Report No. 2141.   

 

The VOC samples were analysed for the 73 VOC compound suite, as required 
by the NSW Approved Methods, utilising the TestSafe Australia laboratory; 
who are NATA accredited (No. 3726) for the analysis of the 73 VOC 
compound suite. Refer to Appendix C also for TestSafe Report No. 2019- 
4103Amended. 

 

Appendix D details the most recent calibration of each instrument used to 
take measurements. Appendix E details sampling point locations and degree 
of compliance with Approved Methods. 

 

4.2 STACK SAMPLING LOCATIONS 

Locations did not comply with AS4323.1 (TM-1) testing location criteria. The 
optimum location for testing with current ductwork configurations was used 
and a reasonable representative sample was taken.  Where applicable, 
additional points on each sample traverse were used to determine the exhaust 
gas velocity and PM10 isokinetic sampling rates to facilitate compliance with 
AS4323.1.  Refer to Appendix E for details. 

 

4.3 PARTICULATE MATTER LESS THAN 10 MICRONS (PM10)  

PM10 emission test results for all stacks tested are summarised in Table 4-1. 
Detailed results are presented in Appendix Tables A-1 and A-2. 

 

TABLE 4-1  PM10 EMISSION CONCENTRATION TEST RESULTS – 4TH SEPTEMBER 2019 

 

Sample Location 
PM10 Average Emission 
Concentration (mg/m3) 

PM10 Average Mass 
Emission Rate (mg/s) 

Boiler 2.7 1.06 

Radco Oil Heater 0.5 0.10 

Adhesives Scrubber 0.2 0.22 

Hot Melt Scrubber 1.7 3.42 

PVE Scrubber 0.8 0.02 

Hot Melt Belt Cooler Exhaust  0.8 3.37 

Key: PM10 = Particulate Matter less than 10 microns 

mg/m3 = milligrams per cubic metre at 0oC and 101.3 kilopascals 

mg/s = milligrams per second  
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4.4 OXIDES OF NITROGEN (NOX) 

The Boiler average NOx (expressed as NO2) emission concentration was 34 
parts per million (ppm) (70mg/m3) and the mass emission rate (MER) was 27 
milligrams per second (mg/s).   

 

The Radco oil heater average NOx (expressed as NO2) emission concentration 
was 60 ppm (124 mg/m3) and the MER was 33 mg/s. 

 

Refer to Appendix B, Figures B-1 and B-2 for the NOx results over the period 
of NOx emission monitoring.  

 

Figures B-1 and B-2 present the NOx emission concentration test results 
during high fire/low fire settings, which form part of the typical operating 
cycles for these combustion systems, for the Boiler and Radco oil heater 
respectively.   

 

4.5 VOLATILE ORGANIC COMPOUNDS (VOCS) INCLUDING BENZENE 

VOC emission concentrations were measured for the scrubbers (Adhesive, 
Hot Melt and PVE), PVE building vent and Hot Melt Belt Cooler exhaust 
vent.   

Detected VOC emission concentrations are presented in Table 4-2.   A 
complete list of VOC compounds is presented in the NATA endorsed 
Emission Test Report in Appendix C 

 

As required by the NSW OEH Approved Methods, the sum of the NATA 
accredited analysis of the suite of 73 VOC compounds is reported as total 
VOC emission concentration as n-propane equivalent.  

 

VOC emission concentrations from the sum of the VOC 73 compound suite 
(as n-propane equivalent) were: 

 60.8  mg/m3 for the PVE scrubber; 

 1.6  mg/m3 for the Hot Melt scrubber; 

 7.4 mg/m3 for the Adhesive scrubber;  

 0.64  mg/m3 for the PVE building; and, 

 Below the limit of detection of the analytical methods employed for 
the Hot Melt Belt Cooler exhaust vent.  
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TABLE 4-2  DETECTED VOC SPECIATION EMISSION CONCENTRATION TEST RESULTS & MER 

 

Detected VOCs 

PVE               
Scrubber 

PVE               
Building Vent 

Hot Melt 
Scrubber 

Adhesive  
Scrubber 

mg/m3 mg/s mg/m3 mg/s mg/m3 mg/s mg/m3 mg/s 

Benzene 0.34 0.007 nd nd nd 

2-Methylpentane nd nd nd 9.5 11.7 

Cyclopentane nd nd nd 0.85 1.05 

Isobutyl acetate nd nd 4.17 8.5 nd 

Toluene 6.69 0.14 1.3 0.32 nd 4.25 5.23 

Acetone 6.0 0.13 nd nd nd 

Ethyl alcohol 7.2 0.15 nd nd nd 

Ethyl Acetate 92.1 1.96 nd nd nd 

Sum of 73 VOC 
compounds (NATA 
analysis) (uncorrected) 

112 2.39 1.3 0.32 4.17 8.5 14.6 18.0 

Sum of suite of 73 
VOC compounds 
(NATA analysis)                        
(as n-propane 
equivalent) 

60.8 1.3 0.64 0.15 1.6 3.2 7.4 9.1 

 
Key:  MER = mass emission rate 

mg/m3  = milligrams per cubic meter at 0oC and 101.3 kilopascals (kPa) 
mg/s      = milligrams per second Mass Emission Rate (MER) not corrected to n-propane 
nd = not detected 
NATA   = 73 VOC compound suite analysed by NATA accredited laboratory in accordance 

with Approved Methods 
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5 CONCLUSIONS 

From the data presented and emission test work conducted during typical 
production cycles, the following conclusions can be drawn: 

5.1 PM10 

Note there currently are no NSW OEH/EPA EPL or Regulation emission 
limits for PM10. 

 The Boiler PM10 emission concentration was 2.7 mg/m3 with a MER of 
1.06 mg/s; 

 The Radco Oil Heater PM10 emission concentration was 0.5 mg/m3 with a 
MER of 0.10 mg/s; 

 The Adhesives scrubber PM10 emission concentration was 0.2 mg/m3 

with a MER of 0.22 mg/s; 

 The Hot Melt scrubber PM10 emission concentration was 1.7 mg/m3 with 
a MER of 3.42 mg/s; 

 The PVE scrubber PM10 emission concentration was 0.8 mg/m3 with a 
MER of 0.02 mg/s; and 

 The Hot Melt Belt Cooler exhaust vent PM10 emission concentration was 
0.8 mg/m3 with a MER of 3.37 mg/s. 

5.2 NOX (EXPRESSED AS NO2) 

 The total average NOx, expressed as NO2, emission concentration from 
the Boiler was 34 ppm (70 mg/m3) with a MER of 27 mg/s; and 

 The total average NOx, expressed as NO2, emission concentration from 
the Radco Oil Heater was 60 ppm (124 mg/m3) with a MER of 33 mg/s. 

5.3 VOCS (EXPRESSED AS N-PROPANE EQUIVALENT) 

Total VOC emission concentrations, expressed as n-propane equivalent and 
MER (for the standard suite of 73 NATA analysed VOC compounds) were: 

 The PVE building vent total VOC emission concentration was 0.64 
mg/m3 with a MER of 0.15 mg/s; 

 The Hot Melt scrubber total VOC emission concentration was 1.6 mg/m3 

with a MER of 3.2 mg/s; 

 The PVE scrubber total VOC emission concentration was 60.8 mg/m3 

with a MER of 1.3 mg/s; 

 The Adhesives scrubber vent total VOC emission concentration was 7.4 
mg/m3 with a MER of 9.1  mg/s;  and 

 The Hot Melt Belt Cooler exhaust vent total VOC emission concentration 
was below the laboratory analytical limit of detection. 

5.4 VOCS (BENZENE) 

The Benzene emission concentration for the PVE Scrubber was 0.34 mg/m3 
with a MER of 0.007 mg/s.  

 

All other discharge points measured for benzene were below the limit of 
detection of the analytical methods employed. 
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6 TEST METHODS 

6.1 EXHAUST GAS VELOCITY AND TEMPERATURE 

(OEH NSW TM-1 & 2, USEPA Method 2 & AS 4323.1 & 4323.2) 

Velocity profiles were obtained across the stack utilising an Airflow 
Developments Ltd. S-type pitot tube and manometer.  The exhaust gas 
temperature was measured using a Digital thermometer (0-1200oC) connected 
to a chromel/alumel (K-type) thermocouple probe. 

 

Note:  A vane anemometer was used to obtain a velocity measurement from 
the PVE Building Vent. 

 

6.2 MOISTURE  

(OEH NSW TM-22) 

Moisture from the stack was collected in accordance system as part of the 
PM10 sampling train.  The collected moisture was weighed and calculated to a 
percentage of stack gas.  

 

6.3 VOLATILE ORGANIC COMPOUNDS (VOCS) 

(OEH NSW TM-34) 

A sample of stack air is drawn onto a proprietary carbon adsorption tube.  
Analysis was undertaken using Gas Chromatography/Mass Spectrometry 
(GC/MS) and it was performed by the TestSafe Australia laboratories 
(WorkCover NSW). The TestSafe laboratory is NATA accredited for analysis 
of the 73 VOC compounds suite. 

 

6.4 PARTICULATE MATTER LESS THAN 10 MICRONS (PM10) 

(OEH NSW OM-5 and USEPA Method 201A) 

The Membrane Filtration Method utilising equipment manufactured by the 
Gelman Instrument Corporation was used for the particulate matter sampling 
from the discharge stack.  A cyclone manufactured to USEPA Method 201A 
specifications to separate particles less than 10 microns (PM10) was 
incorporated in this Membrane Filtration Method. 

 

Samples were collected at isokinetic rates from multipoint traverses across the 
discharge stacks, in accordance with Australian Standard (AS) 4323, 1995 
Parts 1 & 2 and OEH NSW Approved Method for Sampling OM-5. 
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6.5 CONTINUOUS GASEOUS ANALYSIS 

(OEH NSW TM- 11) 

Sampling and analysis of exhaust gas were performed using one of 
Stephenson Environmental Management Australia’s mobile combustion and 
environmental monitoring laboratories.  Emission gases were distributed to 
the analysers via a manifold.  Flue gas from each stack was pumped 
continuously.  The following components of the laboratory were relevant to 
this work: 

Oxides of Nitrogen  Testo 350 XL 

Oxygen  Testo 350 XL 

Calibration BOC Special Gas Mixtures relevant for each analyser.  
Instrument calibrations were performed at the start of 
sampling. 

QA/QC Calibration (Zero/Span) checks 

Sample line integrity calibration check 

 

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% 

Nitrogen Oxides TM-11, USEPA 7E 15% 

Oxygen and Carbon Dioxide  TM-24, TM-25, USEPA 3A 1% actual 

Particulate matter less than 10 
microns 

OM-5, USEPA 201A 50% 

Velocity AS4323.1, TM-2, USEPA 2 5% 

Volatile Organic Compounds  
(adsorption tube) 

TM-34, USEPA 18 25% 

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  

am³/min  = cubic metre of gas at actual conditions per minute 

Normal Volume (m³)  = cubic metre at 0°C and 760 mm pressure and 1 atmosphere 

am³    = cubic metre of gas at actual conditions 

OEH   = Office of Environment and Heritage 

EPL   = Environment Protection Licence 

g/g mole  = grams per gram mole 

g/s   = grams per second 

hrs   = hours 

kg/m3   = kilograms per cubic metre 

kPa   = kilo Pascals  

m2   = square metre 

m/s   = metre per second 

m³/sec   = cubic metre per second at 00C and 1 atmosphere 

mg    = milligrams 

mg/ m³    = milligrams per cubic metre at 0ºC and 1 atmosphere 

O2   = Oxygen  

 

Abbreviations of Parameters and Test Methods 

PM10   = Particulate Matter less than 10 microns 

OM-5   = NSW OEH Approved Other Method No. 5 

TM   = NSW OEH Approved Test Method 

USEPA   = United States Environment Protection Agency  

 

Abbreviations of Personnel 

PWS   = Peter W Stephenson  

JW   = Jay Weber 
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TABLE A-1  PM10  EMISSION TEST RESULTS: RADCO OIL HEATER,  BOILER  & HOT MELT BELT COOLER  

 

Emission Test Results PM10 PM10 PM10 

Project Number 7000A 7000A 7000A 

Project Name Henkel Henkel Henkel 

Test Location 
Radco Oil 

Heater 
Boiler 

Hot Melt Belt 
Cooler 

Date 
4 September 

2019 
4 September 

2019 
4 September 

2019 

RUN 1 1 1 

Sample Start Time (hrs) 13:09 9:54 14:15 

Sample Finish Time (hrs) 14:09 10:54 15:15 

Sample Location (Inlet/Exhaust) Exhaust Exhaust Exhaust 

Stack Temperature (oC) 220 152 25 

Stack Cross-Sectional area (m2) 0.053 0.113 0.498 

Average Stack Gas Velocity (m/s) 7.5 5.7 9.4 

Actual Gas Flow Volume (am3/min) 24 39 280 

Total Normal Gas Flow Volume (m3/min) 12 23 260 

Total Normal Gas Flow Volume (m3/sec) 0.21 0.39 4.3 

Total Stack Pressure (kPa) 101.5 101.5 101.5 

Analysis PM10 PM10 PM10 

Method OM-5 OM-5 OM-5 

SEMA Lab Number 727654 727653 727652 

Mass In Sample (mg) 0.35 1.98 0.57 

Air Volume Sampled (am3) 0.797 0.784 0.781 

Normal Sample Volume (m3) 0.739 0.727 0.724 

Concentration at Stack O2 (mg/m3)  0.474 2.730 0.787 

Mass Emission Rate (g/s) 0.0000985 0.00106 0.00337 

Moisture Content (% by volume) 6.3 6.4 0.51 

Molecular Weight Dry Stack Gas (g/g-mole) 29.6 29.2 28.8 

Dry Gas Density (kg/m3) 1.32 1.30 1.29 

EPL Limit (mg/m3) No Limit No Limit No Limit 

Isokinetic Sampling Rate (%) 115 99.8 100 

Sample Storage Period 3 months 3 months 3 months 

Sampling Performed by PWS, JW PWS, JW PWS, JW 

Sample Analysed by (Laboratory) SEMA SEMA SEMA 

Calculations Entered by JW JW JW 

Calculations Checked by PWS PWS PWS 
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TABLE A-2  PM10  EMISSION TEST RESULTS: HOT MELT SCRUBBER, ADHESIVE SCRUBBER & PVE SCRUBBER 

 

Emission Test Results PM10  PM10  PM10  

Project Number 7000A 7000A 7000A 

Project Name Henkel Henkel Henkel 

Test Location 
Hot Melt 
Scrubber 

Adhesive 
Scrubber 

PVE Scrubber 

Date 
4 September 

2019 
4  September 

2019 
4 September 

2019 

RUN 1 1 1 

Sample Start Time (hrs) 14:15 10:56 10:56 

Sample Finish Time (hrs) 15:15 11:56 11:56 

Sample Location (Inlet/Exhaust) Exhaust Exhaust Exhaust 

Stack Temperature (oC) 28 29 28 

Stack Cross-Sectional area (m2) 0.385 0.238 0.008 

Average Stack Gas Velocity (m/s) 5.9 5.7 3 

Actual Gas Flow Volume (am3/min) 140 82 1.4 

Total Normal Gas Flow Volume (m3/min) 120 74 1.3 

Total Normal Gas Flow Volume (m3/sec) 2.0 1.2 0.021 

Total Stack Pressure (kPa) 101.4 101.5 101.5 

Analysis PM10  PM10 PM10 

Method OM-5 OM-5 OM-5 

SEMA Lab Number 727651 727650 727649 

Mass In Sample (mg) 1.23 0.13 0.57 

Air Volume Sampled (am3) 0.791 0.775 0.786 

Normal Sample Volume (m3) 0.733 0.719 0.728 

Concentration at Stack O2 (mg/m3)  1.680 0.181 0.783 

Mass Emission Rate (g/s) 0.00342 0.000223 0.0000165 

Moisture Content (% by volume) 1.2 0.34 0.34 

Molecular Weight Dry Stack Gas (g/g-mole) 28.8 28.8 28.8 

Dry Gas Density (kg/m3) 1.29 1.29 1.29 

EPL Limit (mg/m3) No Limit No Limit No Limit 

Isokinetic Sampling Rate (%) 109 110 98 

Sample Storage Period 3 months 3 months 3 months 

Sampling Performed by PWS, JW PWS, JW PWS, JW 

Sample Analysed by (Laboratory) SEMA SEMA SEMA 

Calculations Entered by JW JW JW 

Calculations Checked by PWS PWS PWS 
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APPENDIX B – CONTINUOUS EMISSION MONITORING LOGS  

REPRESENTATIVE SECTION OF CHART SHOWING CONCENTRATIONS OF OXIDES OF NITROGEN 
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FIGURE B-1  CONTINUOUS LOG RECORD - OXIDES OF NITROGEN – BOILER, 4 SEPTEMBER 2019  
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FIGURE B-2  CONTINUOUS LOG RECORD - OXIDES OF NITROGEN - RADCO OIL HEATER, 4 SEPTEMBER 2019 
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APPENDIX C – SEMA’S NATA ENDORSED EMISSION TEST REPORT 
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APPENDIX D – INSTRUMENT CALIBRATION DETAILS  
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TABLE D-1 INSTRUMENT CALIBRATION DETAILS 4 SEPTEMBER 2019 

 

SEMA 
Asset No. 

Equipment Description Date Last Calibrated Calibration Due Date 

647 Stopwatch 05-Jul-19 05-Jan-20 

701 Stopwatch 05-Jul-19 05-Jan-20 

904 Gas Meter 21-Mar-17 16-Apr-20 

786 Gas Meter 17-Jan-19 17-Jan-20 

708 Gas Meter 14-Mar-19 14-Mar-20 

769 Thermocouple 04-Jul-19 04-Jan-20 

527 Nozzle PM10 Head 17-Jan-19 17-Jan-20 

937 Nozzle PM10 Head 17-Jan-19 17-Jan-20 

916 Nozzle PM10 Head 17-Jan-19 17-Jan-20 

857 Digital Temperature Reader 04-Jul-19 04-Jan-20 

815 Digital Manometer 21-Jan-19 21-Jan-20 

183 Pitot 17-Apr-19 
17-Apr-2020 

Visually inspected 
On-Site before use 

928 Balance   
Response Check with 

SEMA Site Mass 

929 Calibrated Site Mass 14-Mar-19 14-Mar-20 

764 TSI Thermal Mass Flowmeter 22-Aug-19 22-Feb-20 

834 Personal Sampler 14-Mar-19 14-Mar-20 

934 Personal Sampler 26-Aug-19 26-Aug-20 

832 Personal Sampler 14-Mar-19 14-Mar-20 

835 Personal Sampler 14-Mar-19 14-Mar-20 

678 Personal Sampler 09-Apr-19 09-Apr-20 

613 Barometer 21-Jan-19 21-Jan-20 

Gas Mixtures used for Analyser Span Response 

Conc. Mixture Cylinder No. Expiry Date 

400 ppm 
400 ppm 
401 ppm 

Nitric Oxide 
Total Oxide Of Nitrogen In 
Nitrogen 
Sulphur Dioxide In Nitrogen 

ALWB6150 05-May-20 

262 ppm 
263 ppm 
249 ppm 

Nitric Oxide 
Total Oxide Of Nitrogen In 
Nitrogen 
Sulphur Dioxide In Nitrogen 

ALWB 4441 23-Jun-21 

0.099% 
9.8% 

10.1% 

Carbon Monoxide 
Carbon Dioxide 
Oxygen In Nitrogen 

ALWB 5361 17-Jul-21 
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APPENDIX E – SAMPLE LOCATIONS 
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FIGURE E-1  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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal.   

 

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

 

 

  

Sampling 
Plane 

Disturbance Downstream is the 
Start of the Stack 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 1.2m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 11m which is  

≥ 2 Duct Diameters 

Total Minimum 
Number of 

Sampling Points is 
8 for Ideal 
Location 

12 points were 
adopted to comply 

with AS4323.1 

 

Duct Diameter 
0.38m 

Flow 
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FIGURE E-2  RADCO OIL HEATER 

 

 

 

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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal.   

 

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

Sampling 
Plane 

Disturbance Downstream is the 
Start of the Stack 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 1m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 11m which is  

≥ 2 Duct Diameters 

Total Minimum 
Number of 

Sampling Points is 
4 for Ideal 
Location 

12 points were 
adopted to comply 

with AS4323.1 

Duct Diameter 
0.26m 

Flow 
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FIGURE E-3  ADHESIVES SCRUBBER 

 

 

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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal.   

 

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

 

Sampling 
Plane 

Disturbance Downstream is a 
Fan 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 3.3m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 2m which is  

≥ 2 Duct Diameters 

Total Minimum 
Number of 

Sampling Points is 
8 for Ideal 
Location 

12 points were 
adopted to comply 

with AS4323.1 

 

Duct Diameter 
0.55m 

Flow 
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FIGURE E-4  HOT MELT SCRUBBER 

 

 

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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal.   

 

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

Sampling 
Plane 

Disturbance Downstream is a 
Bend (Elbow) 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 1.1m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 2.4m which is  

≥ 2 Duct Diameters 

Total Minimum 
Number of 

Sampling Points is 
8 for Ideal 
Location 

12 points were 
adopted to comply 

with AS4323.1 

 

Duct Diameter 
0.70m 

Flow 
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FIGURE E-5  PVE SCRUBBER 

 

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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal.   

 

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

Sampling 
Plane 

Disturbance Downstream is a 
Bend (Junction) 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 0.5m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 1.1m which is  

≥ 2 Duct Diameters 

Total Number of 
Sampling Points is 

8 

 

It is only possible 
to adopt 4 points 
as stack diameter 
is smaller than the 

minimum 
requirement of 

0.2m 

Duct Diameter 
0.10m 

Flow 
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FIGURE E-6  PVE EXHAUST VENT 

 

  

Flow is fan forced outwards 
of gap section 

Area of Sampling 
Plane is 0.1178m2 

Total Number of 
Sampling Points is 

NA 

Duct Diameter/Gap is 
≈ 0.1m 

Inner 
Diameter is 

≈ 0.7m 

Outer 
Diameter is 

≈ 0.8m 

Outer 
Diameter is 

≈ 0.8m 
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FIGURE E-7  HOT MELT BELT COOLER EXHAUST VENT 

 

 

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.  However the sample plane 
does meet the minimum sampling plane position; sampling plane conditions will be 
found to exit at 2 duct diameters downstream and 0.5 duct diameters upstream from a 
flow disturbance.  Additional sample points were used in compliance with AS4323.1 as 
the sampling plane was non-ideal. 

 

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

 

Sampling 
Plane 

Disturbance Downstream is a 
Bend 

Disturbance is the Stack 
Exit/Exhaust  

Sample Plane Downstream of 
Disturbance is 3.5m which is  

< 6 Duct Diameters 

Sample Plane Upstream of 
Disturbance is 0.5m which is  

< 2 Duct Diameters 

Total Number of 
Sampling Points is 

12 

 

Only 1 port 
available therefore 
6 points adopted 

Duct Diameter 
0.60m * 0.83m 

 

Equivalent Duct 
Diameter is 0.70m 

Flow 


