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1.0 Introduction 
AECOM was appointed by Weston Aluminium Pty Ltd to conduct a series of measurements to determine air 
emissions from Stack 1 located at their Weston plant in Kurri Kurri, NSW while processing Pharmaceutical waste. 
Emission testing was a compliance requirement of Environmental Protection Licence (EPL) number 6423. 

Testing was conducted on 16 December 2015 to determine emission concentrations for the following parameters: 

Stack 1 (EPL Point 1) 

- Total Particulate; 

- Fine Particulate (PM10); 

- Sulfuric Acid Mist (H2SO4 as SO3); 

- Sulfur Dioxide (SO2 as SO3); 

- Chlorine; 

- Hydrogen Chloride;  

- Gaseous Fluoride;  

- Particulate Fluoride;  

- Hazardous Substances (Metals); 

- Volatile Organic Compounds (VOC);  

- Oxides of Nitrogen; 

- Carbon Monoxide;  

- Carbon Dioxide; 

- Oxygen; 

- Cyanide; 

- Polycyclic Aromatic Hydrocarbon (PAH); and 

- Dioxins and Furans. 

Laboratory analysis was conducted by the following laboratories, which hold NATA accreditation for the specified 
tests: 

- Steel River Testing Pty. Ltd., NATA accreditation number 18079, performed the following analysis detailed in 
report number 10284-0-M, 10284-0-P: 

 Moisture; 

 Fine Particulate (PM10); and 

 Total Particulate. 

- Australian Laboratory Services, NATA accreditation number 18079, performed the following analysis 
detailed in report number EN1514408: 

 Fluoride; 

 Cyanide; 

 Sulfuric Acid Mist; 

 Sulfur Dioxide; 

 Hydrogen Chloride; 

 Chlorine; and 

 Volatile Organic Compounds. 



AECOM Stack 1 Emissions Testing Report December 2015 
Commercial-in-Confidence 

Revision 0 – 25-Jan-2016 
Prepared for – Weston Aluminium – ABN: 91 075 245 108 

2

- National Measurements Institute, NATA accreditation number 198, performed the following analysis detailed 
in report number ORG15_156 and DAU16-004: 

 Polycyclic Aromatic Hydrocarbons; and 

 Dioxins and Furans. 

- SGS Leeder Consulting, NATA accreditation number 14429, performed the following analysis detailed in 
report number M152864: 

 Hazardous Substances (Metals). 
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2.0 Sampling Plane Requirements 
The criteria for sampling planes are specified in AS 4323.1-1995 (R2014).  

Table 1 Criteria for Selection of Sampling Planes (AS 4323. 1) 

Type of flow disturbance 
Minimum distance upstream from 
disturbance, diameters (D) 

Minimum distance downstream 
from disturbance, diameters (D) 

Bend, connection, junction, 
direction change 

>2D >6D 

Louvre, butterfly damper 
(partially closed or closed) 

>3D >6D 

Axial fan >3D >8D (see Note) 

Centrifugal fan >3D >6D 

NOTE:  The plane should be selected as far as practicable from a fan. Flow straighteners may be required to 
ensure the position  chosen meets the check criteria listed in Items (a) to (f) below. 

a. The gas flow is basically in the same direction at all points along each sampling traverse. 

b. The gas velocity at all sampling points is greater than 3 m/s. 

c. The gas flow profile at the sampling plane shall be steady, evenly distributed and not have a cyclonic 
component which exceeds an angle of 15o to the duct axis, when measured near the periphery of a circular 
sampling plane. 

d. The temperature difference between adjacent points of the survey along each sampling traverse is less than 
10% of the absolute temperature, and the temperature at any point differs by less than 10% from the mean. 

e. The ratio of the highest to lowest pitot pressure difference shall not exceed 9:1 and the ratio of highest to 
lowest gas velocities shall not exceed 3:1. For isokinetic testing with the use of impingers, the gas velocity 
ratio across the sampling plane should not exceed 1.6:1. 

f. The gas temperature at the sampling plane should preferably be above the dewpoint. 

Stack 1 (EPA Identification No. 1) did not satisfy the requirements of AS 4323.1 Section 4.1 with regard to the 
upstream and downstream distances from disturbances. To compensate for this, additional sampling points were 
added in accordance with AS 4323.1 Section 4.2.  
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3.0 Methodology 

3.1 NATA Accredited Methods 

The following methods are accredited with the National Association of Testing Authorities (NATA), Accreditation 
No. 2778 (14391), and are approved for the sampling and analysis of gases and aerosols. Specific details of the 
methods are available on request. 

All sampling and analysis is conducted according to the methods in Table 2. 

Table 2 AECOM NATA Endorsed Methods 

NSW EPA 
Approved Methods 

USEPA Methods Parameter measured 

NSW EPA TM-1 (AS 
4323.1-1995) 

USEPA (2000) Method 1 under approved 
circumstances 

Selection of sampling positions 

NSW EPA TM-2 
USEPA (2000) Method 2 or 2C or USEPA 
(1999) Method 2F or 2G or 2H (as appropriate) 

Velocity or volumetric flow rate or 
temperature or pressure of stack gases 

NSW EPA TM-3 

USEPA (2000) Method 8 (for sampling and 
analysis) or APHA (1998) Method 4110B (for 
analysis only if interference from fluorides, free 
ammonia and/or dimethyl aniline has been 
demonstrated to the satisfaction of the Chief 
Scientist) (as appropriate) 

Sulfuric acid mist (H2SO4) or sulphur 
trioxide (SO3) 

NSW EPA TM-4 

USEPA (2000) Method 6 or 6A or 6B or USEPA 
(1996) Method 6C or ISO (1989) Method 7934 
or ISO (1992) Method 7935 or ISO (1993) 
Method 10396 or ISO (1998) Method 11632 (as 
appropriate) 

Sulfur dioxide (SO2) 

NSW EPA TM-7 USEPA (2000) 26A Chlorine (Cl2) 

NSW EPA TM-8 USEPA (2000) 26A Hydrogen chloride (HCl) 

NSW EPA TM-9 
USEPA (2000) Method 13A or 13B (as 
appropriate) 

Fluorine (F2) or any compound 
containing fluorine, except where 
emitted by a primary aluminium smelter 
while manufacturing aluminium from 
alumina 

NSW EPA TM-12 
USEPA (2000) Method 29 or USEPA (2000) 
Method 102 (for mercury only in hydrogen rich 
streams) (as appropriate) 

Type 1 substances (elements antimony 
(Sb), arsenic (As), cadmium (Cd), lead 
(Pb) or mercury (Hg) or any compound 
containing one or more of those 
elements) 

NSW EPA TM-13 

USEPA (2000) Method 29 (Analysis for tin and 
vanadium to be done by Inductively Coupled 
Argon Plasma Emission Spectroscopy (ICAP) 
as defined in USEPA Method 29) or USEPA 
(1986) Method 7910 (for vanadium only) or 
USEPA (1986) Method 7911 (for vanadium 
only) (as appropriate) 

Type 2 substances (elements beryllium 
(Be), chromium (Cr), cobalt (Co), 
manganese (Mn), nickel (Ni), selenium 
(Se), tin (Sn) or vanadium (V) or any 
compound containing one or more of 
those elements) 

NSW EPA TM-14 
Cadmium (Cd) or mercury (Hg) or any 
compound containing one or more of those 
elements 

USEPA (2000) Method 29 or USEPA 
(2000) Method 102 (for mercury only in 
hydrogen rich streams) (as appropriate) 

NSW EPA TM-15 
(AS 4323.2-1995) 

USEPA (2000) Method 5 under approved 
circumstances 

Solid particles (Total) 
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NSW EPA 
Approved Methods 

USEPA Methods Parameter measured 

NSW EPA TM-22 USEPA (2000) Method 4 Moisture content in stack gases 

NSW EPA TM-23 USEPA (2000) Method 3 
Dry gas density or molecular weight of 
stack gases 

NSW EPA TM-34 
USEPA (2000) Method 18 or USEPA 
(2000) Method 25 or 25A or 25B or 25C or 
25D or 25E (as appropriate) 

Volatile organic compounds 

NSW EPA OM-5 
USEPA (1997) Method 201 or 201A (as 
appropriate) 

‘Fine’ particulates (PM10) 

NSW EPA OM-6 
California EPA Air Resources Board (1997) 
Method 429 

Polycyclic aromatic hydrocarbons 
(PAHs) 

NSW EPA TM-32 USEPA Method 10 
Determination of Carbon Monoxide 
emissions from stationary sources 

NSW EPA TM-25 USEPA (1990) Method 3A 
Determination of Oxygen concentrations 
from stationary sources 

NSW EPA TM-24 USEPA (1990) Method 3A 
Carbon dioxide (CO2) in stack 
gases 

NSW EPA TM-11 USEPA(2000) Method 7C 
Determination of Nitrogen dioxide or 
nitric oxide emissions from stationary 
sources 

NSW EPA TM-18 USEPA (1995) Method 23 Dioxins and Furans 

 

3.2 Deviations from NATA Accredited Methods 

The following method is not accredited with the National Association of Testing Authorities (NATA), Accreditation 
No. 2778 (14391). Specific details of the method is available on request. 

All sampling and analysis is conducted according to the method in Table 3. 

Table 3 NATA Method Deviations 

USEPA Methods Parameter measured 

USEPA (2011) Other Test Method 29 
Sampling and analysis for Hydrogen Cyanide 
emissions from stationary sources 
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4.0 Sampling Location 

4.1 Sampling Location Summary 

Table 4 provides a summary of the location sampled by AECOM on 16 December 2015 at the Weston Aluminium 
plant in Kurri Kurri, NSW. 

Table 4 Sampling Location Summary 

Discharge Description 
Stack 1 (EPA Identification 

No. 1) 

Duct Shape Circular 

Construction Material Metal 

Duct Diameter (mm) 1650 

Minimum No. Sampling Points 16 

Sampling Ports 2 

Min. Points/Traverse 8 

Disturbance Yes 

Distance from Upstream Disturbance 2D 

Type of Disturbance Fan entry 

Distance from Downstream Disturbance 4D 

Type of Disturbance Stack Exit 

Ideal Sampling Location No 

Correction Factors Applied Yes 

Total No. Points Sampled 20 

Points/Traverse 10 

Sampling Performed to Standard* Yes2 
*AS 4323.1 Stationary source emissions Method 1 – Selection of sampling positions 
1 AS 4323.1 Section 4.1 
2 AS 4323.1 Section 4.2 
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5.0 Equipment Calibration 
AECOM has a calibration schedule to ensure the emission testing equipment is maintained in good order and with 
known calibration. Equipment used in this project was calibrated according to the procedures and frequency 
identified in the AECOM calibration schedule. Details of the schedule and the calibration calculations are available 
on request. 
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6.0 Results 
A summary of test results for December 2015 testing is presented in Table 5. Calculated Fine Particulate (PM10) 
cut size is displayed in Table 6.  Gas Data Concentrations and Mass Emission Rate summaries are reported in 
Tables 7 & 8 respectively.  Detailed results along with gas stream properties during the testing periods can be 
found in Tables 9 to 12. Speciated Volatile Organic Carbons and Dioxins and Furan results can be found in 
Tables 13 &14, Hazardous Substances (Metals) results in Table 15, and Polycyclic Aromatic Hydrocarbons 
results in Table 16. 

All emission concentrations are converted to standard conditions of 0C, dry gas and 1 atm pressure for 
comparison with regulatory limits outlined in the Weston Aluminium Environmental Protection Licence 6423. 

Field notes recorded during the project are attached as Appendix A. with Laboratory Analysis Reports attached 
as Appendix B, and Raw & Calculated Gas Data as Appendix C. 

Table 5 Stack Emissions Results Summary 16 December 2015 

Parameter 
Stack 1  

EPL Point 1 

Carbon Monoxide (CO) (ppm) 38 (100) 

Chlorine (mg/m3) <5.3 

Cyanide 0.22 (0.5) 

Fine Particulate (PM10) (mg/m3) 0.24 

Gaseous Fluoride (mg/m3) 0.14 (2) 

Hydrogen Chloride (mg/m3) <5.3 (400) 

Oxides of Nitrogen (as Equivalent NO2) (mg/m3) 6 (2500) 

Oxygen (%) 20.8 

Carbon Dioxide (%) <0.1 

Particulate Fluoride (mg/m3) 0.37 

Sulfur Dioxide (SO2 as SO3) (mg/m3) <9.3 

Sulfuric Acid Mist (H2SO4 as SO3) (mg/m3) <1.9 (100) 

Total Particulate (mg/m3)  3.2 (25) 

Total Polycyclic Aromatic Hydrocarbons (mg/m3) 0.29 

Dioxins and Furans 0.0012 

Type 1 and 2 Substances in Aggregate (Metals) (mg/m3) 0.013 (10) 

Volatile Organic Compounds (VOC) (mg/m3) 0.11 

Note – EPL Limits are in parenthesis 
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USEPA method 201A, section 6.3.5 (Determination of PM10 Emissions) and USEPA Conditional Test Method 040, 
Section 17, Table 2 (Determination of PM2.5 Emissions) specifies that results are acceptable provided the 
calculated aerodynamic cut size (D50) for the test lies between 9.0m and 11.0m. Post sampling cut size 
calculations performed for the sampling conducted are displayed in Table 6.  

Cut size, or D50, refers to the aerodynamic diameter of the particles contained in the gas stream which can be 
captured with a 50% efficiency and is a calculated value. For a Fine Particulate (PM10) test particle sizes of 10µm 
and less are expected. 

The cut size (D50) is calculated prior to testing and is based on the pre-test measurements such as stack gas 
velocity, stack gas temperature, moisture content of the gas stream and stack gas density. This pre-test 
calculation of cut size (D50) is used in conjunction with the pre-test measurements, some of which are stated 
above, to establish the sampling conditions or parameters. 

Table 6 Calculated PM10 Cut Sizes 

Sampling Location PM10 Cut Size (D50) 

Stack 1 9.9

The calculated cut sizes meet the criteria for cut size conditions stated above. 

Table 7 Calculated Gas Concentrations Data Summary, 16 December 2015 

Parameter Stack 1 

Time Period 7:32-8:32 

Nitrogen Oxide (NO) (mg/m3) 3 

Nitrogen Dioxide (NO2) (mg/m3) 1 

Nitrogen Oxides (NOx) (mg/m3) 4 

Oxides of Nitrogen as Equivalent NO2 (mg/m3) 6 (2500) 

Carbon Monoxide (ppm) 38 (100) 

Carbon Monoxide (mg/m3) 48 

Carbon Dioxide (%) <0.1 

Oxygen (%) 20.8 

Note – EPL Limits are provided in parenthesis. 

Table 8 Gas Mass Emission Rates Summary, 16 December 2015 

Parameter Stack 1 

Time Period 7:32-8:32 

Stack Gas Flow Rate (0°C, dry gas, 1 atm pressure) 24 

Nitrogen Oxide (NO) (mg/s) 72 

Nitrogen Dioxide (NO2) (mg/s) 24 

Nitrogen Oxides (NOx) (mg/s) 96 

Oxides of Nitrogen as Equivalent NO2 (mg/s) 144 

Carbon Monoxide (mg/s) 1,152 
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Table 9 Stack 1 Fine Particulate (PM10), Total Particulate, and Cyanide Results, 16 December 2015 

Sampling Conditions:         

Stack internal diameter at test location 1650 mm   

Stack gas temperature (average) 74.9 oC 348.1 K 

Stack pressure (average) 1013 hPa   

Stack gas velocity (average, stack conditions) 15 m/s   

Stack gas flowrate (stack conditions) 31 m3/s   

Stack gas flowrate (00C, dry gas, 1 atm pressure) 24 m3/s   

Fine Particulate (PM10) Testing         

Test Period 8:15 - 10:00   

Fine Particulate (PM10) Mass 0.3 mg   

Gas Volume Sampled 1.25 m3   

Fine Particulate (PM10) Emission*1 0.24 mg/m3   

Fine Particulate (PM10) Mass Emission Rate*2 5.7 mg/s   

Regulatory Limit NA mg/m3     

Total Particulate Testing         

Test Period 8:15 - 10:00   

Total Particulate Mass 3.0 mg   

Gas Volume Sampled 0.948 m3   

Total Particulate Emission*1 3.2 mg/m3   

Total Particulate Mass Emission Rate*2 77 mg/s   

Regulatory Limit 25 mg/m3     

Cyanide Testing         

Test Period 8:15 - 10:00   

Cyanide Mass 0.21 mg   

Gas Volume Sampled 0.948 m3   

Cyanide Emission*1 0.22 mg/m3   

Cyanide Mass Emission Rate*2 5.3 mg/s   

Regulatory Limit 0.5 mg/m3     

Moisture Content (%) 2.4       

Gas Density (dry at 1 atmosphere) 1.29 kg/m3   

Dry Molecular Weight 28.9 g/g-mole     

Notes   *1 Emission concentration at Standard conditions of 00C, 1 atm, dry gas 

            *2 Mass emission rate determined from pre and post test sampling flow measurements and the respective 

            test moisture content. See Qstd in field sheets and final calculations "Stack Analysis - Final Calculations" 

            for each test.  
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Table 10 Stack 1 Hazardous Substances (Metals), Particulate Fluoride and Gaseous Fluoride Results, 16 December 2015 

Sampling Conditions:         

Stack internal diameter at test location 1650 mm   

Stack gas temperature (average) 74.8 oC 348.0 K 

Stack pressure (average) 1013 hPa   

Stack gas velocity (average, stack conditions) 15 m/s   

Stack gas flowrate (stack conditions) 31 m3/s   

Stack gas flowrate (00C, dry gas, 1 atm pressure) 24 m3/s   

Particulate Fluoride Testing         

Test Period 12:11 - 14:12   

Particulate Fluoride Mass 0.44 mg   

Gas Volume Sampled 1.2 m3   

Particulate Fluoride Emission*1 0.37 mg/m3   

Particulate Fluoride Mass Emission Rate*2 8.9 mg/s   

Regulatory Limit NA mg/m3     

Gaseous Fluoride Testing         

Test Period 12:11 - 14:12   

Gaseous Fluoride Mass 0.17 mg   

Gas Volume Sampled 1.2 m3   

Gaseous Fluoride Emission*1 0.14 mg/m3   

Gaseous Fluoride Mass Emission Rate*2 3.4 mg/s   

Regulatory Limit 2 mg/m3     

Hazardous Substances (Metals) Testing         

Test Period 12:11 - 14:12   

Hazardous Substances (Metals) Mass 0.017 mg   

Gas Volume Sampled 1.3 m3   

Hazardous Substances (Metals) Emission*1 0.013 mg/m3   

Hazardous Substances (Metals) Mass Emission Rate*2 0.31 mg/s   

Regulatory Limit 10 mg/m3     

Moisture Content (%) 2.0       

Gas Density (dry at 1 atmosphere) 1.29 kg/m3   

Dry Molecular Weight 28.9 g/g-mole     

Notes   *1 Emission concentration at Standard conditions of 00C, 1 atm, dry gas 

            *2 Mass emission rate determined from pre and post test sampling flow measurements and the respective 

            test moisture content. See Qstd in field sheets and final calculations "Stack Analysis - Final Calculations" 

            for each test.  
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Table 11 Stack 1 Hydrogen Chloride, Chlorine, Sulfuric Acid Mist 9H2SO4 as SO3) and Sulfur Dioxide (S02 as SO3) Results, 16 
December 2015 

Sampling Conditions:         

Stack internal diameter at test location 1650 mm   

Stack gas temperature (average) 73.6 oC 346.8 K 

Stack pressure (average) 1013 hPa   

Stack gas velocity (average, stack conditions) 15 m/s   

Stack gas flowrate (stack conditions) 32 m3/s   

Stack gas flowrate (00C, dry gas, 1 atm pressure) 24 m3/s   

Hydrogen Chloride Testing         

Test Period 10:18 - 11:59   

Hydrogen Chloride Mass <5 mg   

Gas Volume Sampled 0.937 m3   

Hydrogen Chloride Emission*1 <5.3 mg/m3   

Hydrogen Chloride Mass Emission Rate*2 <130 mg/s   

Regulatory Limit 400 mg/m3     

Chlorine Testing         

Test Period 10:18 - 11:59   

Chlorine Mass <5 mg   

Gas Volume Sampled 0.937 m3   

Chlorine Emission*1 <5.3 mg/m3   

Chlorine Mass Emission Rate*2 <130 mg/s   

Regulatory Limit NA mg/m3     

Sulfuric Acid Mist (H2SO4 as SO3) Testing         

Test Period 10:18 - 11:59   

Sulfuric Acid Mist (H2SO4 as SO3) Mass <2 mg   

Gas Volume Sampled 1.07 m3   

Sulfuric Acid Mist (H2SO4 as SO3) Emission*1 <1.9 mg/m3   

Sulfuric Acid Mist (H2SO4 as SO3) Mass Emission Rate*2 <47 mg/s   

Regulatory Limit 100 mg/m3     

Sulfur Dioxide (SO2 as SO3) Testing         

Test Period 10:18 - 11:59   

Sulfur Dioxide (SO2 as SO3) Mass <10 mg   

Gas Volume Sampled 1.07 m3   

Sulfur Dioxide (SO2 as SO3) Emission*1 <9.3 mg/m3   

Sulfur Dioxide (SO2 as SO3) Mass Emission Rate*2 <230 mg/s   

Regulatory Limit NA mg/m3   

Moisture Content (%) 2.8       

Gas Density (dry at 1 atmosphere) 1.29 kg/m3   

Dry Molecular Weight 28.9 g/g-mole     

Notes   *1 Emission concentration at Standard conditions of 00C, 1 atm, dry gas 

            *2 Mass emission rate determined from pre and post test sampling flow measurements and the respective 

            test moisture content. See Qstd in field sheets and final calculations "Stack Analysis - Final Calculations" 

            for each test.  
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Table 12 Stack 1 Polycyclic Aromatic Hydrocarbon (PAH), Dioxins and Furans Results, 16 December 2015 

Sampling Conditions:         

Stack internal diameter at test location 1650 mm   

Stack gas temperature (average) 79.2 oC 352.4 K 

Stack pressure (average) 1013 hPa   

Stack gas velocity (average, stack conditions) 15 m/s   

Stack gas flowrate (stack conditions) 31 m3/s   

Stack gas flowrate (00C, dry gas, 1 atm pressure) 24 m3/s   

Dioxins and Furans Lower Bound Testing         

Test Period 8:15 - 14:17   

Dioxins and Furans Lower Bound Mass 0.003 ng   

Gas Volume Sampled 3.83 m3   

Dioxins and Furans Lower Bound Emission*1 0.00078 ng/m3   

Dioxins and Furans Lower Bound Mass Emission Rate*2 0.019 ng/s   

Regulatory Limit 0.1 ng/m3     

Dioxins and Furans Middle Bound Testing         

Test Period 8:15 - 14:17   

Dioxins and Furans Middle Bound Mass 0.0048 ng   

Gas Volume Sampled 3.85 m3   

Dioxins and Furans Middle Bound Emission*1 0.0012 ng/m3   

Dioxins and Furans Middle Bound Mass Emission Rate*2 0.028 ng/s   

Regulatory Limit 0.1 ng/m3     

Polycyclic Aromatic Hydrocarbons Testing         

Test Period 8:15 - 14:17   

Polycyclic Aromatic Hydrocarbons Mass 1.1 mg   

Gas Volume Sampled 3.83 m3   

Polycyclic Aromatic Hydrocarbons Emission*1 0.29 mg/m3   

Polycyclic Aromatic Hydrocarbons Mass Emission Rate*2 6.9 mg/s   

Regulatory Limit NA mg/m3     

Moisture Content (%) 2.1       

Gas Density (dry at 1 atmosphere) 1.29 kg/m3   

Dry Molecular Weight 28.9 g/g-mole     

Notes   *1 Emission concentration at Standard conditions of 00C, 1 atm, dry gas 

            *2 Mass emission rate determined from pre and post test sampling flow measurements and the respective 

            test moisture content. See Qstd in field sheets and final calculations "Stack Analysis - Final Calculations" 

            for each test.  
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Table 13 Stack 1 Speciated Volatile Organic Compounds Results, 16 December 2015 

Analyte Sampleg Blankg 

Sample 
Blank 

Corrected 
g 

(mg/m3) mg/s 

Acetone <1.0 <1.0 <1.0 <0.18 <4.3 

1,1-dichloroethane <1.0 <1.0 <1.0 <0.18 <4.3 

2-Butanone <1.0 <1.0 <1.0 <0.18 <4.3 

Chloroform <1.0 <1.0 <1.0 <0.18 <4.3 

Benzene <1.0 <1.0 <1.0 <0.18 <4.3 

1-heptene <1.0 <1.0 <1.0 <0.18 <4.3 

n-heptane <1.0 <1.0 <1.0 <0.18 <4.3 

Trichloroethene <1.0 <1.0 <1.0 <0.18 <4.3 

MIBK <1.0 <1.0 <1.0 <0.18 <4.3 

Toluene 1.1 <1.0 0.6 0.11 2.6 

2-hexanone <1.0 <1.0 <1.0 <0.18 <4.3 

Chlorobenzene <1.0 <1.0 <1.0 <0.18 <4.3 

Ethyl Benzene <1.0 <1.0 <1.0 <0.18 <4.3 

m- & p-xylene <2.0 <0.2 <2.0 <0.36 <8.6 

o-xylene <1.0 <1.0 <1.0 <0.18 <4.3 

Styrene <1.0 <1.0 <1.0 <0.18 <4.3 

Cyclohexanone <1.0 <1.0 <1.0 <0.18 <4.3 

Isopropylbenzene <1.0 <1.0 <1.0 <0.18 <4.3 

2-chlorotoluene <1.0 <1.0 <1.0 <0.18 <4.3 

4-chlorotoluene <1.0 <1.0 <1.0 <0.18 <4.3 

1,3,5-trimethylbenzene <1.0 <1.0 <1.0 <0.18 <4.3 

n-decane <1.0 <1.0 <1.0 <0.18 <4.3 

1,2,4-trimethylbenzene <1.0 <1.0 <1.0 <0.18 <4.3 

1,3-dichlorobenzene <1.0 <1.0 <1.0 <0.18 <4.3 

1,4-dichlorobenzene <1.0 <1.0 <1.0 <0.18 <4.3 

1,2-dichlorobenzne <1.0 <1.0 <1.0 <0.18 <4.3 

n-butylbenzene <1.0 <1.0 <1.0 <0.18 <4.3 

Hexachlorobutadiene <1.0 <1.0 <1.0 <0.18 <4.3 

Total 1.1  0.6 0.11 2.6 

Note: Where the blank has returned a less than value, the analysed value has been corrected for half of  

that blank value. i.e. a blank value of <0.5 has had 0.25 subtracted from the analysed value. 
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Table 14 Stack 1 Speciated Dioxins And Furans Results, 16 December 2016 

Analyte Mass ng 

Toxic 
Equivalency 
Factor (1 - 

TEFs) 

Total Toxic 
Equivalence (1 - 

TEQs) ng 

Concentration 
ng/m3 

Total Toxic 
Equivalence 

(1-TEQs) 
ng/m3 

2,3,7,8-TCDF 0.014 0.1 0.0014 0.0037 0.00037 

Total TCDF isomers 0.45 

2,3,7,8-TCDD <0.002 1 0.001 <0.00052 0.00026 

Total TCDD isomers 0.034 

  

1,2,3,7,8-PeCDF 0.0029 0.05 0.000145 0.00076 0.000038 

2,3,4,7,8-PeCDF <0.002 0.5 0.0005 <0.00052 0.00013 

Total PeCDF isomers 0.018 

1,2,3,7,8-PeCDD 0.0025 0.5 0.00125 0.00065 0.00033 

Total PeCDD isomers 0.012 

  

1,2,3,4,7,8-HxCDF <0.002 0.1 0.0001 <0.00052 0.000026 

1,2,3,6,7,8-HxCDF 0.0016 0.1 0.00016 0.00042 0.000042 

2,3,4,6,7,8-HxCDF <0.0009 0.1 0.000045 <0.00023 0.000012 

1,2,3,7,8,9-HxCDF <0.001 0.1 0.00005 <0.00026 0.000013 

Total HxCDF isomers 0.0037 

1,2,3,4,7,8-HxCDD <0.001 0.1 0.00005 <0.00026 0.000013 

1,2,3,6,7,8-HxCDD <0.001 0.1 0.00005 <0.00026 0.000013 

1,2,3,7,8,9-HxCDD <0.001 0.1 0.00005 <0.00026 0.000013 

Total HxCDD isomers <0.004 

  

1,2,3,4,6,7,8-HpCDF <0.002 0.01 0.00001 <0.00052 0.0000026 

1,2,3,4,7,8,9-Hp CDF <0.001 0.01 0.000005 <0.00026 0.0000013 

Total HpCDF isomers <0.003 

1,2,3,4,6,7,8-HpCDD <0.002 0.01 0.00001 <0.00052 0.0000026 

Total HpCDD isomers <0.004 

  

OCDF <0.002 0.001 0.000001 <0.00052 0.00000026 

OCDD 0.0094 0.001 0.0000094 0.0025 0.0000025 

I-TEQDF 

Lower Bound (excluding LOD Values) 0.003 ng 

Middle Bound (including half LOD Values) 0.0048 ng 

Date Tested 16-Dec-15 
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Table 15 Stack 1 Elemental Metals Results, 16 December 2015 

Sample 
Total 

Particulate 
Metals (mg) 

Total 
Particulate 

Metals 
(mg/m3) 

Total 
Gaseous 

Metals (mg) 

Total Gaseous 
Metals (mg/m3)

Total Oxidisable 
Mercury (mg) 

Total 
Oxidisable 

Mercury 
(mg/m3) 

Total (mg) Total (mg/m3) 
Mass Emission 

Rate (mg/s) 

Antimony <0.0002 <0.00015 <0.0001 <0.000077   <0.0002 <0.00015 <0.0036 
Arsenic 0.0001 0.000077 <0.0001 <0.000077   0.0001 0.000077 0.0019 
Beryllium <0.0002 <0.00015 <0.0001 <0.000077   <0.0002 <0.00015 <0.0036 
Cadmium 0.0063 0.0049 <0.0008 <0.00062   0.0063 0.0049 0.12 
Chromium 0.0015 0.0012 <0.0001 <0.000077   0.0015 0.0012 0.029 
Cobalt <0.0002 <0.00015 <0.0001 <0.000077   <0.0002 <0.00015 <0.0036 
Copper 0.0036 0.0028 0.0001 0.000077   0.004 0.0031 0.075 
Lead 0.0016 0.0012 <0.0001 <0.000077   0.0016 0.0012 0.029 
Magnesium 0.019 0.015 <0.035 <0.027   0.019 0.015 0.36 
Manganese <0.006 <0.0046 <0.0062 <0.0048   <0.0002 <0.00015 <0.0036 
Mercury <0.0002 <0.00015 <0.0001 <0.000077 <0.0005 <0.00039 <0.0002 <0.00015 <0.0036 
Nickel 0.0011 0.00085 0.0037 0.0029   0.005 0.0039 0.094 
Selenium <0.0002 <0.00015 <0.0003 <0.00023   <0.0002 <0.00015 <0.0036 
Thallium <0.0002 <0.00015 <0.0001 <0.000077   <0.0002 <0.00015 <0.0036 
Tin 0.0019 0.0015 <0.0001 <0.000077   0.0019 0.0015 0.036 
Vanadium 0.0003 0.00023 <0.0001 <0.000077   0.0003 0.00023 0.0055 
Zinc 0.65 0.5 0.0016 0.0012   0.7 0.54 13 
Total 
Hazardous 
Metals* 

0.011 0.0085 0.0037 0.0029 <0.0005 <0.00039 0.017 0.013 0.31 

Total Metals 0.69 0.53 0.0054 0.0042   0.74 0.57 14 

* Total does not include Copper, Magnesium and Zinc as they are classed non-hazardous  
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Table 16 Stack 1 Speciated Polycyclic Aromatic Hydrocarbons Results, 16 December 2015 

 Sample Result  Emission  Mass Emission Rate 

 (ng) (g) (mg) (g/m3) (mg/m3) (g/s) (mg/s) 

Naphthalene 160000 160 0.16 42 0.042 990 0.99 
2 - Methylnaphthalene 55000 55 0.055 14 0.014 340 0.34 
Acenaphthylene 330000 330 0.33 86 0.086 2000 2 
Acenaphthene 11000 11 0.011 2.9 0.0029 68 0.068 
Fluorene 91000 91 0.091 24 0.024 560 0.56 
Phenanthrene 300000 300 0.3 78 0.078 1900 1.9 
Anthracene 37000 37 0.037 9.7 0.0097 230 0.23 
Fluoranthene 62000 62 0.062 16 0.016 380 0.38 
Pyrene 62000 62 0.062 16 0.016 380 0.38 
Benz(a)anthracene 32 0.032 0.000032 0.0084 0.0000084 0.2 0.0002 
Chrysene 73 0.073 0.000073 0.019 0.000019 0.45 0.00045 
Benzo(b)fluoranthene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Benzo(k)fluoranthene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Benzo(e)pyrene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Benzo(a)pyrene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Perylene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Indeno(123:cd)pyrene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Dibenzo(ah)anthracene <20 <0.02 <0.00002 <0.0052 <0.0000052 <0.12 <0.00012 
Benzo(ghi)perylene 29 0.029 0.000029 0.0076 0.0000076 0.18 0.00018 

Sum of reported PAH's 1100000 1100 1.1 290 0.29 6800 6.8 
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