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1.0 Introduction

AECOM was appointed by OneSteel Recycling Pty Ltd to conduct a series of measurements to
determine air emissions from the Shredder Baghouse Stack (EPL Point 1) at the Hexham facility.
Measurements were required for NSW EPA licence compliance (EPL No. 5345).

Testing was undertaken on 18 September 2018 to investigate emission concentrations for the
following parameters:

. Fine Particulates (PMyyp);
e Total Particulate (TP); and
e Hazardous Substances (Metals) including Lead and Mercury.

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

e  Steel River Testing, laboratory NATA accreditation number 18079, performed the following
analysis detailed in report number 16962-0-M & 16962-0-P:

- Total Particulate (TP);
- Fine Particulates (PMy,); and
- Moisture.

e  SGS Australia Pty Ltd, NATA accreditation number 2562, performed the following analysis
detailed in report number ME308220 RO:

- 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)

Minimum distance
downstream from
disturbance, diameters (D)

Minimum distance upstream

Tyfpe @i o elsilrioamee from disturbance, diameters (D)

B_end,_ connection, junction, >9D ~6D
direction change

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 (@) 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 15° 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; and

f.  The gas temperature at the sampling plane should preferably be above the dewpoint.
The sampling plane for EPL Point 1 was compliant with the AS4323.1.
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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 number 2778 (14391)) and are approved for the sampling and analysis of gases.
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 Method Title

AS4323.1 N/A Selection of sampling positions

Determination of total particulate
AS4323.2 N/A matter — isokinetic manual sampling —
gravimetric method

Determination of stack gas velocity

NSW EPA TM-2 USEPA (2000) Method 2 and volumetric flow rate (type s pitot
tube)
NSW EPA TM-22 USEPA (2000) Method 4 Determination of moisture content in

stack gases

Gas analysis for the determination of

NSW EPA TM-23 USEPA (2000) Method 3 dry molecular weight

USEPA (1997) Method 201 or 201A

NSWEPA OM-5 (as appropriate)

Determination of PM;o emissions

Determination of metal emissions from
stationary sources

NSW EPA TM-12,13

and 14 USEPA Method 29

All parameters are reported adjusted to 0°C at 1 atmosphere and dry gas.

3.2 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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4.0 Sampling Location

4.1 Sampling Location Summary
Table 3 provides a summary of the location sampled by AECOM on 18 September 2018.

Table 3 Sampling Location Summary

Discharge Description Shredder Baghouse Stack (EPL Point 1)
Duct Shape Circular
Construction Material Metal
Duct Diameter (mm) 760
Minimum No. Sampling Points 12
Sampling Ports

Min. Points/Traverse 6
Disturbance No
Distance from Upstream Disturbance 6.6D
Type of Disturbance Bend
Distance from Downstream Disturbance 2.6D
Type of Disturbance Stack Exit
Ideal Sampling Location Yes
Correction Factors Applied No
Total No. Points Sampled 12
Points/Traverse 6
Sampling Performed to Standard® Yes

' AS 4323.1 Section 4.1

D = Diameters
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50 Results

A summary of air emission test results is shown in Table 4. Detailed results along with gas stream
properties during the testing period can be found in Table 5. Speciated Hazardous Substances
(Metals) results are presented in Table 6. Emission concentrations are converted to standard
conditions of 0°C, dry gas and 1 atm pressure for comparison with regulatory limits.

Field sheets and final calculations recorded during the project are attached as Appendix A.
Laboratory reports can be referred to in Appendix B.

AECOM has a calculated limit of uncertainty in regards to results. The estimation of measurement
uncertainty in source testing is conducted to provide an indication of the precision of the measurement
result and a degree of confidence in the range of values the reported result may represent. The
measurement of uncertainty has been calculated at £13.6%.

Table 4 Shredder Baghouse Emission Results Summary, 18 September 2018

Emission Emission

Parameter Concentration Concentration

(EPL Point 1) Limit
Total Particulate (TP) (mg/m®) 31 100
Fine Particulate (PMyo) (mg/m?®) 2.1 N/A
Lead (mg/m®) 0.054 5
Mercury (mg/m®) 0.000062 1
Total Hazardous Substances (Metals) (mg/m®) 0.077 N/A

Results from testing conducted on EPL Point 1 on 18 September 2018 are below the regulatory limits
listed in EPL 5345.
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Table 5 Fine Particulate (PMyg), Total Particulate and Hazardous Substance (Metals) Results, 18 September 2018

Sampling Conditions:

Stack internal diameter at test location 760 mm

Stack gas temperature (average) 26.4 °C 299.6 K
Stack pressure (average) 1020 hPa

Stack gas velocity (average, stack conditions) 53 mls

Stack gas flowrate (stack conditions) 24 m¥s

Stack gas flowrate (0°C, dry gas, 1 atm pressure) 22 m¥s

Test Period 10:45 - 12:05
Fine Particulate (PMyo) Mass 20 mg

Gas Volume Sampled 094 m?

Fine Particulate (PMyo) Emission** 2.1 mg/m?®

Fine Particulate (PMy) Mass Emission Rate*” 4.6 mgls

Regulatory Limit N/A

Test Period 10:45 - 12:05
Total Particulate Mass 19 mg

Gas Volume Sampled 062 m®

Total Particulate Emission** 31 mg/m®

Total Particulate Mass Emission Rate*” 68 mgls

Regulatory Limit 100 mg/m?®

Test Period 10:45 - 12:05
Hazardous Substances (Metals) Mass 0.10 mg

Gas Volume Sampled 1.3 md

Hazardous Substances (Metals) Emission** 0.077 mg/m®

Hazardous Substances (Metals) Mass Emission Rate** 0.17 mgls

Regulatory Limit N/A

Moisture Content (%) 1.4

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

Dry Molecular Weight 28.8 g/g-mole

Notes *1 Emission concentration at Standard conditions of 0°C, 1 atm, dry gas
*2 Mass emission rate determined from pre and post-test sampling flow measurements and the respective test moisture
content. See Qg in field sheets and final calculations "Stack Analysis - Final Calculations" for each test.
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Table 6 Hazardous Substances (Metals) Elemental Analysis Results, 18 September 2018

T_otall T_otall Total Total thalbl thalbl Mass

Plcyde palcide Gumis | Gmems  Quisble  OIOSC rowm Tou(ngim) Emison

(mg) (mg/m°) (mg) (mg/m°) (mg) (mg/m°)
Antimony 0.0011 0.000845 0.00055 0.000423 0.0017 0.00131 0.00287
Arsenic 0.00046 0.000353 0.0003 0.00023 0.00076 0.000584 0.00128
Beryllium 0.00002 0.0000154 0.0002 0.000154 0.00022 0.000169 0.00037
Cadmium 0.00206 0.00158 0.0001 0.0000768 0.0022 0.00169 0.0037
Chromium 0.0026 0.002 0.0004 0.000307 0.003 0.0023 0.00503
Cobalt 0.00049 0.000376 0.0003 0.00023 0.00079 0.000607 0.00133
Copper 0.00605 0.00465 <0.0001 <0.0000768 0.0061 0.00469 0.0103
Lead 0.0683 0.0525 0.0018 0.00138 0.07 0.0538 0.118
Magnesium 0.0472 0.0363 0.0138 0.0106 0.061 0.0469 0.103
Manganese 0.0089 0.00684 0.0082 0.0063 0.017 0.0131 0.0287
Mercury 0.00003 0.000023 <0.0001 <0.0000768 0.0000513 0.0000394 0.000081 0.0000622 0.000136
Nickel 0.00195 0.0015 <0.0001 <0.0000768 0.002 0.00154 0.00337
Selenium <0.00081 <0.000622 0.0004 0.000307 0.0004 0.000307 0.000672
Thallium 0.0004 0.000307 0.00025 0.000192 0.00065 0.000499 0.00109
Tin 0.00174 0.00134 <0.0161 <0.0124 0.0017 0.00131 0.00287
Vanadium <0.0042 <0.00323 <0.005 <0.00384 <0.0001 <0.0000768 <0.000168
Zinc 0.46 0.353 0.0209 0.0161 0.48 0.369 0.807

Total
Hazardous

Metals*

0.0125

0.0096

0.0000513

0.0000394

* Total does not include Copper, Magnesium and Zinc as they are classed non-hazardous
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Appendix B Laboratory Results (8 pages)
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