Enquiries:
Phone:
Our ref:

05 March 2013

Ashleigh Fowler
0733305670
SOR/117766(Pt1)

Mr John Homewood

Ace Waste Pty Ltd

491 Gooderham Road
WILLAWONG QLD 4110

Dear Mr Homewood,

(Ace Waste) Jocated at 491 Gooderham Road, Willawong.

Queensland
Government

Department of
Environment and
Heritage Protection

Q

may be aware, Ace Waste

I am writing to you in relation to the bypass events experienced Aedent y by Ace Waste Pty Ltd
Qoy

experienced thirteen (13) bypass events between January 2011 and nuary 2013. Ten (10) of these
bypass events were caused by loss of mains power supply while the remaining three (3) resulted from

equipment failure. These bypass events ranged in durati

ninety seven (197) minutes, with the average duratio

The Department of Environment and Herita
bypass events have mostly been caused by

S

ains power supply and that this is outside the

1 two (2) minutes to one hundred and
venty four (74) minutes.

1 (the department) acknowledges that these

gePr

59
control of Ace Waste. However, the departm would like to remind you that section 319 of the
Environmental Protection Act 1994 stajél 11y person must not carry out any activity that causes, or

is likely to cause, environmental

less the person takes all reasonable and practicable

measures to prevent or minimise t - As such, the department requests that Ace Waste develop
contingency plans and install w tructure necessary to minimise the {requency and duration of
,\otit

bypass events. This may i
additional underground elec

an urgent meeting wit N

If you have any
do not hesitate to 8utact Ashleigh

Yours sincerely,
i, =

N

is not limited to, the procurement of a standby generator or an
feeder cable from Energex. The department would like to organise
ste to discuss these requirements in more detail.

Fowler on (07) 3330 5670.

n regarding the contents of this letter or wish to organise the meeting, please

A .

eter Vase
Manager

Brisbane South
Southern Region

Department of Environment and Heritage Protection
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ACE WASTE PTY LTD ABN 79 010 750 839 BRISBANE MELBOURNE @

’ 491 Gooderham Road 64 Ordish Road
“ _ Willawong Qld 4110 Dandenong South Vic 3175
- Phone 07 - 33726666 Phone 03 - 9706 5406
SOLVING TOMORROW'S WASTE PROBLEMS ~TQDAY: iy pecion  Fax 07 - 8372 8777 Fax 03 - 9706 5054

-6 KAR 2013

RECEIVED
LVL 8 400G

5% March 2013

Department of Environment and Heritage Protection Queensland
GPO Box 2454
BRISBANE QLD 4001

ATTENTION: Ashleigh Fowler Q
Senior Environmental Officer @

V4
Dear Ashleigh @

Ace Waste wishes to apply for an extension to th re%ﬂue date for the incineration waste
trial as approved under SR0209; BST369v1. e?\

The report was due to be lodged by 15 h 2013, An extension to 12 April 2013 is
requested. ,

Your assistance in this matter is apgmated.

Kind regards Q\/
ACE )MKST)E PTY Lzb\

JOHN HOMEWOOD

Managing Director

REGEIVED / REGISTERED
Dept ef.Enyironment and Heritage Protection
"ESA Seuthern Reglon 400G

6 MAR 2013

File #: = A\~
ltem #: 2o Y)

All correspondence to PO Box 400 Acacia Ridge Qld 4110  Free Call 1300 850 901
Email mail@acewaste.com.au  www.acewaste.com.au

A Proud Australian Company

RTI 12-530 Collection 1 Page 2



DATE OF REPORT: 19™ MARCH, 2013

Mr Kevin Maddick , environmental
Operations Supervisor

Ace Waste Pty Lid

PO Box 400

Acacia Ridge QLD 4110

TEST REPORT %QA}\H 3005

MONITORING OF AIR EMISSIONS
FROM THE ASTE INCINERATOR
ST@?’(’N WILLAWONG, QLD
DA@(AMPLING: 17™—18™ JANUARY, 2013

N

A This Iahoraloz is accredited by the National Association of Testing Authorities (NATA)
NATA NATA Accredited Laboratory Number: 15463

v Accredited for compliance with ISO/IEC 17025:2005
This document shall not be reproduced, except in full

ACCREDITATION:
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AUTHORISATION:
e
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Report to Ace Waste Piy Lid - Willawong Test Report No. JAN13005
Page 3 of 14

INTRODUCTION

Airlabs Environmental Pty Ltd was commissioned by Ace Waste Pty Ltd to monitor stack emissions
leaving the Biomedical Waste Incinerator situated at Willawong for the following parameters:

o Temperature, Gas Velocity and Volume Flow Rate
e Concentration of Water Vapour (Moisture Content)
o Concentration of Oxygen and Carbon Dioxide
o  Concentration and Mass Emission Rate of:

o Carbon Monoxide

= Total Solid Particulates

« PMio

« PMas

» Hydrogen Halogens and Halides (expressed as HCI)

» Nitrogen Oxides (expressed as NO»)

+ Hydrogen Sulfide

 Fluorides (expressed as HF) %Q

» Total Volatile Organic Compounds (TOQ)

«  Sulfur Dioxide and Sulfur Trioxide @
« Heavy metals (antinomy, arsenic, cadmium, lead, mercury, vandivm and their compounds)
« Dioxins and Furans Y4

All of the above samples were collected on the 17t - TG%%Y 2013.
QUALITY STATEMENT \g/:

AirLabs Environmental is commitied to

g the highest quality data to all our clients, as
~ reflected in our ISO 17025 (NATA) o tion. This requires strict adherence to and continuous
improvement of all our processes gnd Yest work. Our goal is to meet or exceed the QA/QC
requirements as set by our client propriate governmental entities and to insure that all data
generated is scientifically valid. |

TEST METHODS Q~

Gas Velocity, Volume Flow Rate and Temperature

Gas velocity and volumetric flow rate were determined in accordance with USEPA Method 2
‘Determination of stack gas velocity and volumetric flow rate (type s pitot tube)’. In accordance with
this method pressure differential and femperature profiles were obtained across the sampling plane
at fransverse points specified by AS4323.1-1995 ‘Stationary Source Emissions, Method 1: Selection
of Sampling Provisions’. Gas velocity and volume flow rates were then calculated in accordance
with USEPA Method 2.

The estimated measurement uncertainty for temperature measurement is + 1%, The estimated
measurement uncertainty for gas velocity and volume flow rate is + 10%. '

. N\
Rirlabs Environmental Haga, oy onedieshmen ;
v is document shall not be reproduced, except in full. I#.se

Becnezmaron
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Repori to Ace Waste Pty Lid - Willawong Test Report No. JAN13005
Page 4 of 14

Water Vapour (Moisture Content)

Stack gas moisture content was determined in accordance with USEPA Method 4 ‘Determination of
Moisture Content in Stack Gases’. A measured volume of stack gas was aspirated through a series
of chilled impingers each containing 100 mls of water and then drawn through a silica gel tube. The
total change in volume of water in the impingers and the weight change of the silica gel tube were
used to calculate the percentage moisture in the stack.

The estimated measurement uncertainty is = 5%.
Oxygen and Carbon Dioxide

Oxygen (O2) and carbon dioxide (CO2) concentrations were monitored in accordance with USEPA
Method 3A ‘Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyser Procedure)’. The sample gas was withdrawn continuously
from the gas stream and portions were conveyed to « Parc:mcgneﬁc-Qancalyser and a Non
Dispersive Infrared (NDIR) CO2 analyser.

Each analyser was zeroed using dry nitrogen and calibrated in G@ ce with the method using
ambient air for Oz as well as NATA certified span gases for and CO;. The estimated

measurement uncertainty is £ 2%. @/

Carbon Monoxide

Carbon monoxide (CO) was monitored in acc with USEPA Method 10 ‘Determination of
Carbon Monoxide Emissions from Stationary Sourfes® The sample gas was withdrawn continuously
from the gas stream and conveyed to a N Ngfsive Infrared (NDIR) CO analyser. The instrument
was calibrated using NATA certified C %gas and zeroed with dry nitrogen. The estimated
measurement uncerfainty is £ 5%. Q~

Total Selid Particulates QV

Monitoring for solid parfi&‘x conducted in accordance with Australian Standard 4323.2 - 1995
‘Stationary Source Emi s, Method 2: Determination of Total Particulate Matter - Isokinetic Manual
Sampling - Gravimetricdethod’.

Stack gas was withdrawn isokinetically through a nozzle, which had a sharp and tapered leading
edge. Partficulate matter was collected on a pre-weighed glass fibre filter located in a holder
downstream of the nozzle. Gases were then conditioned (for removal of moisture) and finally
metered for flow rate and sample volume. The weight change of the filter was determined using an
Ohaus electronic balance and this figure used to calculate the concentration of particulate matter.

The estimated measurement uncertainty is £ 15%.

PM;o and PM2s Particulate Matter

Monitoring for PM1o and PM2s pcarﬁculafe matter was conducted in accordance with USEPA Method
CTM 040 ‘Method for the Determination of PMio and PMas Emissions (Constant Sampling Rate

Procedures)’. This method is used to determine particulate matter emissions equal to or less than a
nominal aerodynamic diameter of 10um (PMio) and 2.5um (PMa2.s) in stationary source emissions

NATA endorsed test report.
This document shall not be reproduced, except in full.-

Rirlabs Environmental NA/':‘}\
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Réporl to Ace Waste Pty Lid - Willawong Test Report No. JAN13005
Page 5 of 14

In accordance with this method, a sample of stack gas was extracted at a predetermined constant
flow rate through a cascade impactor. This in-stack sizing device separated particles with nominal
aerodynamic diameters of PMio and PMas. To minimize variations in the isokinetic sampling
conditions, festing was conducted within well-defined limits. Gases were then conditioned (for
removal of moisture) and finally metered for flow rate and sample volume. The particulate mass for
each size fraction was determined using gravimetric analysis.

The estimated measurement uncertainty is + 15%.
Nitrogen Oxides

Nitric oxide (NO) and nitrogen dioxide (NO2) concentrations were monitored in accordance with
USEPA Method 7E ‘Determination of Nitrogen Oxides Emissions from Stationary Sources (Instrumental
Analyser Procedure). The sample gas was withdrawn continuously from the gas stream and a
portion was conveyed to a NO/NO2/NO, Chemiluminescent analyser. Total nitrogen oxides (NOx)
are expressed as NO2. The estimated measurement uncertainty is = 5%. Q

Acid Gases \2\

Sampling for acid gases was conducted in accordance with USEP&OC! 26 ~ ‘Determination of
Hydrogen Halide and Halogen Emissions from Stationary S@l{on-lsokineﬁc Method'.

Each sample was drawn through o heated probe and @ to a dilute sulphuric acid and dilute
sodium hydroxide solutions, which collected the us hydrogen halides and halogens,
respectively. Sodium thiosulphate was added in s to the alkaline solution to ensure complete
reaction. The filter was not recovered for analy$§. Phe halide ions in the separafe solutions were
measured by ion chromatography. Acid V expressed as hydrogen chloride (HCI). The
estimated measurement uncertainty is =+ Q

Hydrogen Sulfide V

Monitoring for hydrogen sulfid S) was conducted in accordance with USEPA Method 15
‘Determination of Hydro n\;lfide, Carbonyl Sulfide, and Carbon Disulfide Emissions from
Stationary Sources’. St was withdrawn from the emission source and diluted with clean dry
air using a mass flow ed Dynamic Diluter device. An aliquot of the diluted sample was then
analysed for H2S using & Gas Chromatograph with a Flame Phofometric Detector (GC-FPD). The
estimated measurement uncertainty is + 5%,

Total (Volatile) Organic Compounds

Sampling and analysis were performled in accordance with USEPA Method 18 ‘Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography — Adsorption tube procedure’.

A measured volume of stack gas was drawn through an activated carbon tube, trapping organic
compounds present in the gas. Samples were extracted with carbon disulphide and analysed using

gas chromatography /mass spectrometry. The summation of individual VOCs is reported.

The estimated measurement uncertainty is + 20%.

NATA endorsed lest report. ]
This decument shall not be reproduced, except in full.

Airlabs Environmental m’;\a
NS

s s
o
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Repori to Ace Waste Pty Lid - Willawoeng * Test Report No. JAN13005
Page 6 of 14

Fluorides

Sampling for gaseous and particulate fluorides was conducted in accordance with US EPA Method
13B - Determination of Total Fluoride Emissions from Stationary Sources. Stack gas was withdrawn
isokinetically through a nozzle having a sharp and tapered leading edge.

Particulate matter was collected on a low fluoride (< 0.01 mg F/cm?) 0.2 um organic membrane
filter located in a holder in a heated box. This was followed by an impinger train situated in an ice
bath. The first two impingers each contained 100 ml of deionised distilled water. The third impinger
was empty to collect any carry-over liquid, and the fourth impinger contained 250 g of silica gel to
dry the gas stream prior to metering.

The filter retained particulate fluorides and gaseous fluorides were absorbed in the deionised
distilled water. The two fractions were analysed separately utilising ion chromatography. Fluorides
are expressed as hydrofluoric acid (HF). The estimated measurement uncertainty is + 20%.

Sulfur Dioxide and Sulfur Trioxide

Testing for sulfuric acid mist/sulfur trioxide and sulfur dioxide wa%’ormed in accordance with
USEPA Method 8 ‘Determination of Sulfuric Acid Mist & Sulfur D oxide Emissions from Stationary
Sources’. This method is applicable for the determinati sulfuric acid mist (including sulfur
trioxide) and sulfur dioxide from stationary sources. %@

A measured volume of stack gas was withdrawn isoki from the stack through a series of four
Greenburg Smith impingers connected in series. @ t and second impingers were separated by
a glass fibre filter. The first impinger containgd amfqueous solution of 80% isopropanol. This was
used to remove sulfuric acid mist and su% de from the gas stream. The second and third

impingers each contained an aqueou t 3% hydrogen peroxide for the collection of sulfur
dioxide, with the final impinger was erQ'B collect any carry-over solution.

After sampling, the concenfra’r lfuric acid mist / sulfur trioxide was determined from an
aliquot of the isopropano % ntaining the filter) using the barium-thorin titration method. The
concentration of sulfur dl&\ as determined from an aliquot of the hydrogen peroxide solution
using the barium-thori method. The estimated measurement uncertainty is + 20%.

Heavy Metals

Monitoring for antinomy (Sb), arsenic (As), cadmium (Cd), lead (Pb), mercury (Hg), vanadivm (V) and
their compounds was performed in accordance with USEPA Method 29 ‘Determination of Metal
Emissions from Stationary Sources’. A stack sample was withdrawn isokinetically from the source.
Particulate matter was collected in the probe and on a heated filter, and gaseous emissions in an
aqueous acidic solution of hydrogen peroxide and an aqueous acidic solution of potassium
permanganate. ' '

The probe, filter, and aqueous acidic solution of hydrogen peroxide was analysed for all metals
(including Hg). The aqueous acidic solution of potassium permanganate was analysed only for Hg.
The recovered samples were digested, and the appropriate fractions analysed for Hg by cold
vapour atomic absorption spectroscopy (CYAAS) and for other metals by inductively coupled argon
plasma emission spectroscopy - mass spectrometry (ICAP-MS). The estimated measurement
uncertainty is = 20%.

NATA endorsed test report,
This document shall not be reproduced, except in full.

Rirlabs Enviconmental rii-:h
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Report fo Ace Waste Pty Lid - Willawong Test Report No. JAN13005
_Page 7 of 14

Dioxins and Furans

Sampling for Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
was performed in accordance with NSWEPA TM-18, directly incorporating USEPA Method 23 -
“Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans from
Stationary Sources”, using a USEPA Modified Method 5 sampling train.

The XAD-2 resin was spiked prior to sampling with isotopically labelled PCDD/PCDF surrogate
standards. In the laboratory, PCDD and PCDF recovery standards were added to the sample
components. The filter, resin and impinger solutions were exiracted with organic solvents and the
extract purified by chemical freatment and solid phase chromatographic techniques.

Measurement of PCDDs and PCDFs was performed by NMI using high resoluﬁon' gas
chromatography with high resolution electron impact mass spectrometry in accordance with USEPA
Method 1613A. '

The total toxic equivalent (TEQ) for each PCDD/F congener was calculat
toxic equivalency factors (TEFs). All results as presented in the table
figures for PCDDs, PCDFs. The estimated accuracy for the deterd]
stationary source emissions is + 25%.

ing NATO international
pressed to 2 significant
of PCDDs and PCDFs in

’
OPERATING CONDITIONS %Q/

The following plant operating conditions were notéd ing the testing program:

Fuel Consumption The averagt@@ﬁo‘n of fuel (natural gas) was 0.0 Gl/hr.

Chamber Temperatures Primary %aerature = 1,057°C average
Prim 3 Pemperature = 1,064°C average

S@&Temperaiure = 1,231°C average

Table 1: Waste Compositi \

Waste Kais L&‘::ri::; Hour % of Average Houtly Load

Clinical and Infectious (R100) ' 1,160Kg - 87.88%
Quarantine Wastes 100 Kg 7.58%
Pharmaceutical Waste (R120/R140) 30 Kg 2.27%
Ink/Paint Wastes (F100) **  15Kg 1.13%
Resins/Adhesives (F110) ** 5 Kg 0.38%
Waste Containers (N100) ** 5 Kg 0.38%
Photographic Chemicals (T120)%** 5Ky 0.38%

TOTALS 1,320 Kg 100.00%

Those wastes marked ** are waste incinerated under the Waste Stream Trial reference: SR0209;
BST369v1.

This decument shall not be reproduced, except in full.

: 0 Al
n"lnb, Envuonmentnl - I:I\A,'ILA NATA endorsed test report.
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Report to Ace Waste Pty Lid - Willawong

Test Report No. JAN13005
Page 8 of 14

DEFINITIONS

‘PCDDs’
‘PCDFs’

‘PAHS’

YOCs’

‘NATO’

‘WHO

‘CARB’
‘OEHHA’
‘BaP-PEF
‘BaP-TEQpan’
‘NATOgo |I-TEF
‘NATOg9 I-TEQ’

‘WHOgps TEF
"WHOgps TEQ’

‘STH
AK!
IAma’
‘m31

g’
tg/m31
‘g/min’
KN/A!
‘TCDF’
‘TCDD’
‘PeCDF
‘PeCDD’
‘HxCDF’
‘HxCDD’
‘HpCDF’
‘HpCDD'
“OCDF
‘OCDD’

Polychlorinated Dibenzo-p-Dioxins.
Polychlorinated Dibenzofurans.
Polycyclic Aromatic Hydrocarbons.
Volatile organic compounds.

North Atlantic Treaty Organisation.
World Health Organisation.
California Air Resources Board.
Office of Environmental Health Hazard Assessment (US).

Benzo(a)pyrene Potency Equivalent Factor.

Benzo(a)pyrene Toxic Enquivalents,

International Toxic Equivalency Factor (NATO 1989 basis).

International Toxic Equivalent based on the 2,3,7,8-TCDD congener (NATO 1989
basis).

International Toxic Equivalency Factor (WHO 2005 basisQ

International Toxic Equivalent based on the 2,3,7,8-TCD gener (WHO 2005
basis).

Standard temperature and pressure (0°C and 101%&).

Absolute temperature in Kelvin (°C + 273).

Actual gas volume in cubic metres at stack mons

Gas volume in dry cubic metres at STP

Less than. The value stated is the limit

Grams. <Q:§E».

Milligrams (10-3 grams).

Micrograms (10 grams).
Nanograms (102 grams)

ic meter of gas at STP.
per minute.

echon

Grams of substance p
Grams of substance €
Not applicable.

Tetruch[orodib@M
Tetrachl -p-dioxin.
Pen’rach« nzofuran.
Pent rodibenzo-p-dioxin.
Hex%dlbenzofuran.
Hexachlorodibenzo-p-dioxin.
Heptachlorodibenzofuran.
Heptachlorodibenzo-p-dioxin.

Octachlorodibenzofuran.
Octachlorodibenzo-p-dioxin.

firlabs Environmental

RTI 12-530

'ﬁ NATA endorsed test report.
N This document shall not be reproduced, except in full,

Ecactmiancm.
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Reporf fo Ace Waste Pty Lid - Willawong Test Report No. JAN13005

Page 9 of 14
RESULTS
Company Ace Waste Pty Ltd
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Date of Test 17™ January, 2013
Sampling Period 10:00 — 14:20
Testing Officers L. Taylor & L. Brown

Table 2: Test Conditions for the Incinerator Stack- 17t January 2013

Test Conditions . < ; a
Stack dimensions at sampling plane (m) -8

Stack dimensions at point of discharge (m) %‘ 1.Z5
Average stack gas temperature (K) O', 98 (125°C)
Average velocity at sampling plane (m/s) L S 10.9
Average velocity at point of discharge (m/s) YJ 117

Actual gas flow rate (Am3 /min) 1,680
Average moisture content (% v/v) Q 9.10

Dry gas flow rate at STP (m®/min) 1,050
Average carbon dioxide conce@\Mry (% v/v) 2.24
Average oxygen concentr Qn,y(% v/v) 18.2
Dry gas flow rate at STP V% 02 (m3/min) 204
Dry gas flow rate m‘%nd 11% O3 (m3/min) 286

RAirlabs Environmental Narh NATA endorsed et repor

This document shall not be reproduced, except in full,

RTI 12-530 Collection 1 Page 11
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Table 3: Test Results for the Incinerator Stack- 17" January 2013

RESULTS CONTINUED

Parameter Concentration | Release Limit | Emission Rate | Release Limit
(g/m3) @ (g/m3)e (g/min)e° (g/min)e
Acid Gases as HCI 0.00020 0.05 0.21 10.2
Carbon Monoxide <0.001 0.15 <1 30.6
Oxides of Niirogen (as NO2)
Actual at STP: 0.041 - N/A 43 71.4
At 7% Oa. 0.21 0.35
Total Organic Compounds <0.00009 0.03 <0.02\ 6.1
Heavy Metals b 0.00059 0.01 0.6 2.0
Cadmium 0.000058 0.001 95 0 0.2
Mercury 0.0000020 0.002 ~ &O,‘? 1 0.4
Hydrogen Sulfide <0.0003 0.0(EQ' <0.3 1.0
PCDD /Fs (I-TEQ) ¢ 0.16 ng/m3 1.0 n 0.046 g /min N/A

Q.

@ Unless otherwise stated.

ng{(’
N

b Total of Sh, V, As, Cd, Pb, Hg and their compounds.
€ Including half LOD values. The PCDD/F concentration is referenced to 11% Oa.

Rirlabs Envirconmental

RTI 12-530

AN\
NATA
M

sccaatriTER

Collection 1

NATA endorsed fest report.
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RESULTS

CONTINUED

Table 4: Concentration of Individual Metals and their Compounds- 17" January 2013

Metal/Metal Compound Con(cge/r::-:;ﬁon Rele(a;t;; :.)imit Emi(zs/il:r.:nl;uie Relé’c;s:i:.‘;mit
Antinomy (Sh) 0.000026 N/A 0.027 N/A
Arsenic (As) 0.0000011 N/A 0.0011 N/A
Beryllium (Be) <0.0000002 N/A <0.0002 N/A
Cadmium (Cd) 0.000058 0.001 0.060 0.2
Chromium Il (Cr) 0.0000046 N/A 0.0048 N/A
Chromium VI (Cr) 0.0000057 N/A 0.0 N/A
Copper (Cu) 0.00018 N/A , N/A
Lead (Pb) 0.00029 0.003 %U.?so 0.6
Mercury (Hg) 0.0000020 0002/, © 00021 0.4
Magnesium Oxide (MgO) 0.000020 l@\v 0.021 ‘ N/A
Nickel (Ni) 0.0000025 | , W 0.0026 N/A
Vanadium (V) <0.0000001 W/A <0.0002 N/A
Tolal of As, Cd, Ho Pl SV | oo 0.01 0.62 20
and their compounds
NV
QO
&\
&
Rirlabs Environmental Nk sty ot g,
Collection 1 Page 13
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RESULTS CONTINUED

Table 5: PCDD/F Congener Profile- 17* January 2013

Concentration | WHOes | WHOSTEQ | /o, AU [

PCDD/F Congeners o) TEF contribution I-TEE contribution
(ng/m?) (ng/m?)
2378 TCDF 0.021 0.1 0.0021 0.1 0.0021
2378 TCDD <0.005 1 0.0026 1 0.0026
12378 PeCDF 0.087 0.03 0.0026 0.05 0.0043
23478 PeCDF 0.094 0.3 0.028 0.5 0.047
12378 PeCDD 0.012 1 0.012 0.5 0.0058
123478 HxCDF 0.24 0.1 0.024 0.1 0.024
123678 HxCDF 0.24 0.1 0.024 0.1 0.024
234678 HxCDF 0.23 0.1 0.023 0. 0.023
123789 HxCDF 0.014 0.1 0.0014 0.0014
123478 HxCDD 0.015 0.1 0.0015 [, N@MN 0.0015
123678 HxCDD 0.016 0.1 0.0016 .1 0.0016
123789 HxCDD 0.014 0.1 0.00]4_, v DA 0.0014
1234678 HpCDF Lok 0.01 0@ 0.01 0.017
1234789 HpCDF 0.23 0.01 o 0.01 0.0023
1234678 HpCDD 0.14 0.01 %06‘ 14 0.01 0.0014
OCDF 1.4 0.000 $0.00041 0.001 0.0014
OCDD 0.64 0.00Q3 0.00019 0.001 0.00064
PCDD/F Homologue Groups ’(‘;Z'}::;;m“
Total TCDF isomers “~ T
Total TCDD isomers (\'\/ 0.11
Total PeCDF isomers \N v 1.5
Total PeCDD isomers A&v\ 0.16
Total HxCDF isomers 3.4
Total HxCDD isomers 0.38
Total HpCDF isomers 29
Total HpCDD isomers 0.29
Concentration | Rate of Emission

PCDD/F Summary Results (ng/m?) (lg/min)
Sum of PCDD/F congeners (Total of all tetra to octa congeners)

Excluding LOD values 12 3.4
WHOgs TEQ (Total of WHOos TEQ contribution for 17 toxic congeners)

Excluding LOD values 0.14 0.040

Including half LOD values 0.14 0.040
NATOgs I-TEQ (Total of NATOgo I-TEQ coniribution for 17 toxic congeners)

Excluding LOD values 0.16 - 0.046

Including half LOD values 0.16 0.046

Rirlabs Environmental gama NATA endorsed test repor.
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Report to Ace Waste Pty Lid - Willawong

Test Report No. JAN13005
Page 13 of 14

RESULTS
Company Ace Waste Pty Ltd
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Date of Test | 18™ January, 2013
Sampling Period 09:50 — 15:40 |
Testing Officers T. Dare & L. Taylor

Table 6: Test Conditions for the Incinerator Stack- 18" January 2013

Test Condifions

Stack dimensions at sampling plane (m)

}.8; .

Stack dimensions at point of discharge (m)

Average stack gas temperature (K)

<; 175
5 (142°C)

Average velocity at sampling plane (m/s) V& 11.6
Average velocity at point of discharge (m /s) Q 12.4
Actual gas flow rate (Am3/min) \/V - 1,790
Average moisture content (% v/v) 8.70
Dry gas flow rate at STP (m®/min) 1,080
Average carbon dioxide conce Mry (% v/v) 2.35
Average oxygen concenirgh’q@(% v/v) 18.1
Dry gas flow rate at STPdwd 7% O (m?/min) 218

Rirlabs Environmental

RTI 12-530

2\
NATA
M

Collection 1

NATA endorsed test report.

This decument shall not be reproduced, except in full.

Page 15

R!se



Repori to Ace Waste Pty Lid - Willawong

Test Report No. JAN13005

Page 14 of 14

Table 7: Test Results for the Incinerator Stack- 18™ January 2013

RESULTS CONTINUED

Parameter Conceniration | Release Limit | Emission Rate | Release Limit
(g/md) ¢ (9/m?3)* (g/min)e (g/min)e

Total Solid Parficulates
Actual ot STP: 0.0094 N/A 10.2
At 7% O, 0.047 0.05 10.2 :
PMio
Actual at STP: 0.0074
At 7% O». 0.037 N/A 8.0 N/A
PMos ©
Actual at STP: 0.0042 N/A N/A

. 0.021 \% /
At 7% Oo. y

A

Fluorides as HF <0.0002 0.025 <6(0.2 5.1
Sulfur Dioxide & Trioxide 0.0016 20.4

d Unless otherwise stated.
€ PMasis a subset of PMio.
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TO: DEPARTMENT OF ENVIRPONMENT AND HERITAGE

PROTECTION
ATTENTION: ASHLEIGH FOWLER
FAX NO: 3330 5754
FROM: ACE WASTE PTY LTD

491 GOODERHAM ROAD
WILLAWONG QLD 4110
(HOLDER OF ENVIRONMENTAL AUTHORITY)

AUTHORISED KEVIN MADDICK

PERSON:
TELEPHONE: 3372 6666 | FAX: 33723777
ENVIRONMENTAL AUTHORITY NUMBER: SR0209
SUBJECT: APCS BYPASS EVENT NOTIFICA’I)%/
NAME OF SHIFT OPERATOR: ADAM _
DATE: 4™ April 2013 TIME: 003% TION: 1 minute
CAUSE OF APCS BYPASS:

A

LOSS OF MAINS POWER
ENVIRONMENTAL EFFECB&,TING FROM RELEASE:
The secondary and prim(y peratures were maintained above licence levels.

ACTION TAKE% MEDY ANY ENVIRONMENTAL EFFECT:

-LOADING OF WASTE CEASED DURING BYPASS EVENT
-PRIMARY CHAMBER WAS NOT DISTURBED.

RTI 12-530 Collection 1
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)

Fowler Ashleigh

“
From: John Homewood <JHomewood@acewaste.com.aus>
Sent: Wednesday, 10 April 2013 12:13 PM
To: Fowler Ashleigh
Cc: Urs Etterli; Kevin Maddick
Subject: FW: Qld EPA Waste Trial Report
Hi Ashleigh,

Please find below email from Chris Clunies-Ross requesting additional time to 10 May for finalisation of Waste Trial
Report to DEHP.

We would appreciate your favourable consideration in granting the Extension of Time Request and will continue to
push to have the Report completed by this date.

Thanking you for your attention to this matter.

Best regards, &

John H

John R Homewood | Managing Director | Ace Waste Pty Ltd ’

P: 07 3372 6666 | F: 07 3372 3777 | JVh(BAUe BerSanaiAte: mation

E: jhomewood@acewaste.com.au | W: www.acewaste.co
QLD: 491 Gooderham Road Willawong QLD 4110 | PO,B Acacia Ridge QLD 4110
VIC: 64 — 68 Ordish Road Dandenong South VIC 317

OSDLWNG TGMD;?RGWS WASTE PROB.LEM%
WASTE ==ENERGY Q
N

is@airla bsenv.com.au]

rom: Chris Clunies-Ross [mai
Sent: Wednesday, 10 April
To: John Homewood
Subject: Qld EPA Waste Trial Report

Dear John

As discussed, | need to spend some more time on your Waste Trial report, as | don’t believe it currently contains
enough information for the EPA to make an assessment. I'm caught up at the moment with some waste trials in
NSW and VIC right through until the 21*" and then | have to participate in a workshop in Gladstone on the 22™ and
23" As such, | was hoping that we could obtain an extension until 10™ May.

Cheers

Chris

Chris Clunies-Ross PhD{Chem.Eng.)

Laboratory Manager & Director | Airlabs Environmental Pty Ltd

P: (07) 3801 3762 | F: (07) 3801 4645 | M: s
149 Bryants Road (P.0O Box 3076) Loganholme QLD 4129

RTI 12-530 Collection 1 Page 18



Queensland
Government

Department of
Environment and
Heritage Protection

Enquiries: Ashleigh Fowler
Phone: 07 3330 5670
Our ref: SORM17766(Pt1)
22 April 2013

Mr John Homewood

Ace Waste Pty Ltd

491 Gooderham Road
WILLAWONG QLD 4100

Dear Mr Homewood, g

I refer to our meeting on 19 March 2013 to discuss the fre Cy and duration of bypass
events recently experienced by the Ace Waste incinerator Jecated at 491 Gooderham Road,
Willawong. As discussed, the Department of Enyifgament and Heritage Protection (the
department) wishes to advise Ace Waste that ment Approval SR0209 does not
permit a relaxation of air emission release limits periods of bypass. The department
therefore requests that Ace Waste develop ehensive plan which identifies a range
of different options to address the bypedss ¥Bsue. This plan is to be developed and
submitted to the department for review an ment by 30 June 2013,

Should you have any further ew . please contact Mr Ashleigh Fowler, Senior
Environmental Officer, of the d@‘ t on telephone 07 3330 5670,

Yours sincerely, ’3

S

Peter Vasel
Manager
Brisbane South

Southern Region

Environmental Services and Regulation
Department of Environment and Heritage Protection

Level 8

400 George Street Brisbane
GPO Box 2454 Brisbane
Queensland 4001 Australia
Telephone + 61 7 3330 5670
Facsimile + 61 7 3330 5754

Page 1 of 1 Website www.ehp.qgld.qgov.au
ABN 46 640 294 485

RTI 12-530 Collection 1 Page 19



&

W SHANDTAYLOR

LAWYERS

Qur Ref CLO 121001
Your Ref

23 April 2013

Peter Vasel
Department of Environment and Heritage Protection By Email: peter.vasel@ehp.qgld.gov.au

cc  Ashleigh Fowler
Department of Environment and Heritage Protection By Email: ashleigh.fowler@ehp.qld.gov.au

OUR CLIENT: STOCKLAND DEVELOPMENT PTY LTD

We act for Stockland Development Pty Ltd, the developer of the propos aradise Wetlands Master
Planned Community at 261 Gooderham Road, Pallara.

We understand you are familiar with our client’s proposed developme@ocanon in the vicinity of the

Ace Waste incinerator facility.

Our client has recently received a number of documents in re onse our client’s application under the Right
to Information. Act 2009 (Qld) to your Department. Tho uments indicate that on a number of
occasions the Ace Waste facility has gone into “bypas - Our client is concerned that this action
constitutes a breach of Ace Waste's environmental au%

I

Given our client's interest in the area, our client ppreciate you advising whether your Department
has any concerns with respect to the bypass event

the Department with respect to these event V
We thank you in anticipation of your as@&ith this query.
Yours faithfully

SHAND TAYLOR LAWYERS Q\/

ce Waste and whether any action is being taken by

Christine O’Neill
Associate

T (07) 3307 4505
E coneill@shandtaylor.com.au

PRIVILEGE IS NOT WAIVED BY MISTAKEN DELIVERY OF THIS CONFIDENTIAL COMMUNICATION
IF THERE IS A PROBLEM WITH THIS COMMUNICATION PLEASE CONTACT US

épw* C'urn‘}

D ’-;u . Partners Associates Level 12 Brisbane Club Tower
,'\ ; John Saunders Christine O'Neil 241 Adelaide Street
e JONN Lowes Ace. Spec. (Prop) - Qld Kimberley Forman Brisbane Qld 4000

Rod O'Sullivan GPO Box 2486

John Snedden Brisbane Qld 4001

Matthew Shannon Special Counsel T (07) 3307 4500

Brad Clark John Shand F (O7) 3307 4599

Richard Waring Kaylie Bourke Acc. Spec. (Suce.) - Gld W www.shandtaylor.com.au

1077924 _1.docx
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Enquiries: ' Ashleigh Fowler

Phone: 07 3330 5670

Our ref: SOR/117766(Pt1) / CTS 10473/13
Your ref: CLO 121001

22 May 2013

Ms Christine O'Neill
Shand Taylor Lawyers

GPO BOX 2486

BRISBANE QLD 4001

Dear Ms O’Neill,

Thank you for your letter dated 23 April 2013 which r

Ace Waste.

The Department of Environment and Heritage Pro%ﬂ
events have occurred at the Ace Waste facility %
c

that these are addressed so that the conditiofs
complied with.

Q
{(/\2\

opceins about bypass events at

Government

Department of ‘
Environment and
Herltage Protection

s aware that a number of bypass
orking with the company to ensure
Waste’s Environmental Authority are

Should you have any further enquiri N contact Mr Ashleigh Fowler, Senior
Environmental Officer of the depa@ telephone 3330 5670.

Yours sincerely,

N
O

Bryce Hertslet
Regional Manage
Southern Region
Environmental Services and Regulation

Page 1 of 1

RTI 12-530 Collection 1

Level 8

400 George Street Brisbane
GPO Box 2454 Brisbane
Queensland 4001 Australia
Telephone + 61 7 3330 5670
Facsimile + 61 7 3320 5754

Website www.ehp.qld.qov.au
ABN 46 640 294 485
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DATE OF REPORT: 18™ JUNE, 2013

enwronmental

Ashleigh Fowler

Senior Environmental Officer

Environmental Services and Regulation Division
Southern Region — Brisbane South

Department of Environment and Heritage Protection
GPO Box 2454
Brisbane QLD 4001

DEVELOP PPROVAL SR0209 - WASTE
STREA LS AT ACE WASTE WILLAWONG

PACT ON THE ACE WASTE
- INERATOR EMISSIONS FROM THE |
Q\QD ITION OF NON-BIOMEDICAL WASTE

N\
&

Prepared by:

e

Dr. C.M. Clunies-Ross PhD(Chem.Eng.)
LABORATORY MANAGER

Alrlabs Environmental Pty Ltd 149 Bryants Road (PO Box 3076) Loganholme QLD 4129 ABN B8 L4065 626
RTI 12-530 Collection 1 age



Report to the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials 18 June 2013
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Report o the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Siream Trials 18'" June 2013

I Executive Summary

1.1 Activity

Ace Waste Pty Ltd has completed testing of stack gas emissions and residual ash
leachate during a combustion program trial of non-biomedical regulated wastes in
combination with biomedical waste at its Willawong site. This trial is authorised
under Development Approval SR0209.

Regulated wastes coded F100, FI 10, NTOO and T120 were processed during the
trial. Non-biomedical wastes materials were introduced to the combustion unit to
identify:

any physical limitations of the equipment;
® any variation to the air emissions discharged during the combustion of the
blends of wastes; and :

® any changes in the residual ash residues relevant to ir current-disposal
as solid wastes. %

1.2 Operating Conditions @

Normal operating conditions within the combustion uni} were observed during the

trial operations and emissions monitoring actjfities were  completed over an
exfended period.

No natural gas use was required durin f?’ﬁesﬁng periods indicating sufficient
energy in the feedstock to maintain aut% s combustion.

Trial mixtures were tested in July and January 2013 with sample collection
and measurements extending oy, roximately 5 hours.

Slightly higher than norm qury combustion chamber temperatures greater
than 1190°C were obseq ring the trial activities. '

1.3 Measured Results

No significant deWgtion from “normal” operating conditions were experienced
during the trial testing periods.

Carbon monoxide measurements during the two trials indicated lower than test
detection limits indicating good combustion activities.

Total organic compounds emissions were measured at better than ten times lower
than the regulated site limit and were observed to be typically lower than
concentrations recorded during the usual Clinical and Infectious (R100) wastes
operations.

Acid gas emissions (HCI, HF, SO,, NOx) and particulate matter were recorded in
the typical range previously recorded without the additional regulated wastes.

A slight relative increase for individual heavy metals concentrations consistent with
the ink and paint pigment sources was observed in the total particulate matter
collected.

Rirlabs Enviconmental Page 3 of 57
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Repori to the DEHP Report No. APR13058.3
Development Approval SR0O209 - Waste Stream Trials 18th June 2013

1.4 Residues

Ash residues from the primary combustion chamber when operating with the
addition of non-biomedical wastes as compared to the normal R100 feedstock
indicate a slight rise in heavy metal leachable concentrations but remaining well
below the acceptance limits for the ftraditional landfill disposal from the
combustion unit.

When compared with the landfill limit the worst case leachable metal was at least
ten times less than the acceptance limit.

1.5 Conclusion

No significant increase in the emissions concentrations were recorded for
combustion by-products. This indicates the existing emissions control equipment is
operating effectively under the trial conditions.

reported and as expected lower carbon monoxide ments indicate an
improvement in combustion efficiency during the fri ebiods. The combustion
process therefore was well controlled and within the desi®§g/capabilities.

Secondary chamber temperatures were recorded at highera es than previously

Y4
Residual ash leachable concentrations during th t period indicate no change in
normal disposal activities is required. %

The ftrial operations indicate for the ¢ a%in process feedstock there is no
increased risk of adverse environmentalliptptict from the operation of inclusion of
the non-biomedical wastes within the gom tor feedstock.

Full compliance to the existin ey&lopment Approval is observed with the
modified combustor feedstock. '
The operation with the i al non-biomedical wastes is compliant with all
relevant environmental re ments for the process and by-products. It can be
argued that inciner l\in the Ace Waste facility is superior to the direct
landfilling of thesgawdsje streams as it reduces the total volume to be landfilled,
reduces the p istl greenhouse gas generation and reduces leachate
management requir&ments from direct landfilling activities. '

Rirlabs Environmental Page 4 of 57

RTI 12-530 Collection 1 Page 29

Release



Report to the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials ] ‘ 18' June 2013

2 Glossary of Terms

Ag Silver

As Arsenic

ASLP Australian Standard Leachate Procedure

Be Beryllium

Br Bromide

Cd Cadmium

Cl Chloride

CN Cyanide

co Carbon monoxide

Co Cobalt

Cr Chromium

Cu Copper

F Fluorine

F100 Waste from the manufacture, formulation or use nks, dyes,
pigments, paints, lacquers or varnish

F110 Waste from the manufacture, formulation or (o) ‘resins, latex,
plasticisers, glues or other adhesives

g/m3 Gram per cubic metre

g/min Gram per minute Y 4

GlJ Gigajoule R

HCI Chlorine compounds as hydrogen %e

HF Fluorine compounds as hydrog ide

Hg Mercury y

Hmets Heavy Metals including GMW' arsenic, lead, chromium (total),
cobalt, copper, manganese, nikel, vanadium

Mn Manganese s

NT100 Packaging contamin ith <1% waste residues

Ni Nickel

NO32 Nitrogen oxide;_\%?rogen dioxide

NOj Nitrate (\

Pb Lead RS

PCDD Polychlopfgat®d Dibenzo-p-Dioxins

PCDF Polyc indted Dibenzofurans

Sh Antim

Se Selenium

Sn Tin

SO, Sulphur oxides (SO2 & SO3/H,504)

SOy Sulphate )

T120 Waste from the manufacture, formulation or use of photographic
chemicals or processing materials

Tl Thallium

TVOC Total volatile organic compounds expressed as methane

TSP Total solid particulates

\' Vanadium

Zn -~ | Zinc

Airlabs Environmental Page 5 of 57  aum
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Report to the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Siream Trials 18 June 2013

3 Introduction

AirLabs Environmental Pty Ltd has been engaged by Ace Waste Pty Lid to report
the results of air emissions and residuals testing completed under the waste stream
trial SRO209 of the Ace Development Approval.

The waste stream trial was initiated to investigate the performance of the existing
biomedical waste combustion system during the inclusion of non-biomedical
regulated wastes to the feedstock. The investigation work was completed to:

1. defermine the operational suitability of non-biomedical waste for use in the
current equipment;

2. confirm the emissions to the air environment during the operation of non-
biomedical wastes are not detrimental to the beneficial use of the
environment; and

3. confirm the residues from the operation during th reatment of non-
biomedical wastes are not significantly changed. Q

Trials of the modified feedstock were completed in Ju % and Janvary 2013

with the emissions testing complefed during both runs AirLabs Environmental.

This report details the testing and the conclusions from#he trial program.

4 Background & Scope %

Ace Waste operates a modern biomedj nd pharmaceutical waste combustion
facility to world's best practice at its ilawong site. The combustion unit is «o

stepped hearth primary chamber andury oxidation chamber designed to
process 1,500 kg/hr of solid biom% wdste.

The unit is equipped with a c:irzooled heat exchanger, a water quench and wet
gas scrubbing system to tr "‘v combustion by-products prior to their release to
the air environment. T@ocl of the operation is to perform beyond the
regulatory emission st %r s, and to be sustainable with respect to energy use on
o continuous operati asis.

Ace Waste has i¥entified large volumes of high calorific value mixed waste
materials that cannot be recovered or recycled; and are currently directed to
landfill for disposal. These wastes are combustible and can be safely and
efficiently destroyed via the incineration process at the Willawong facility.

Disposal by incineration rather than landfilling will ensure that virtually all waste
is converted to carbon dioxide and water. This will greatly reduce the global
warming potential of air emissions compared to landfilling, where around half the
waste will be converted fo methane. As a result, the proposal offers a net benefit
in terms of greenhouse gas production.

Destruction of these wastes by incineration will remove the uncertainty associated
risk to the environment currently existing through landfilling as well as offering
energy benefits to the Ace Waste process.

Ace Waste has requested to undertake a demonstration program to determine
whether emissions tfo the environment are adversely affected through the
introduction of these non-biomedical materials. It is anticipated that the success of

Rirlabs Environmental Page 6 of 57
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Repori to the DEHP ) Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials 18" June 2013

these trials will facilitate the granting of an extension to thejr existing
Development Approval to include these waste streams.

This report incorporates the results of the trials completed dnd documents the
performance of the ‘unit on the combined mixed waste streams including those
wastes coded F100, F110, NT0O and T120.

5 Summary of Process

The Development Approval issued to Ace Waste allows for the processing of up to
2% of regulated waste streams in combination with the biomedical waste feedstock
for a period of 12 months. Based on a maximum allowable throughput of 1,500
kg/hr, this equates to 30 kg/hr of regulated waste streams.

A number of short period burns were completed to establish the practical
processing of some of the non-biomedical waste materials in mbination with the
biomedical waste. Having established the practical acti Q that maintain «
steady operation to enable representative emissions aad idue testing, trial
mixes were formulated for the emissions testing trials.

Materials handling and production activities associm‘e}i with the preparation and
disposal of the materials under the trials were modj ored.

Sampling and analyses of air emissions and r%,l s was completed in July 2012
and January 2013. The reports associcn‘e?‘ the air emission sampling and
P

testing and residuals reports are includedi pendix A.

Regulated wastes in combination wj W clinical wastes were introduced to the
primary combustion chamber for t iods required to sustain steady conditions
prior to and during the samplin iMties.

The combustion equipment fes a stepped hearth primary chamber with solid
waste fed by ram displact t to the upper level hearth. As progressively more
waste is introduced the we al on the top hearth is pushed to « lower hearth with
controlled under firﬁ o maintain o reduced oxygen environment within the
chamber. Solid w s gradually heat to their combustion temperatures as the
material moves frc%p_er hearths to lower. '

At the lowest hearth very little solid residue other than non-combustibles, metals
and glass are present as all organic materials have transferred to the gas phase
from the waste mix. A negative air pressure is maintained within the primary
combustion chamber at all times extracting all gases to the secondary combustion
chamber.

Gases within the primary chamber are maintained at a reduced oxygen level to
limit heat release and are captured and directed to the secondary combustion
chamber where the necessary air for complete combustion is added and the gas
freatment is maintained at >1000°C for more than one second.

Where insufficient energy is available from the waste combustion to maintain the
secondary chamber temperature at >1000°C, natural gas is introduced for
additional energy.

Airlabs Environmental Page 7 of. 57
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Report to the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Siream Trials 18'h June 2013

Gases and entrained particulates exiting the secondary chamber are subsequently
cooled and treated prior to atmospheric discharge using air heat exchangers,
adiabatic water quench, wet gas scrubbing equipment prior to gases discharging
to the environment,

Discharge stack gas emissions monitoring was completed for combustion gases and
other pollutants during the trial operations measuring emission rates of total air,
CO, SOx, NOx, HCI, HF, heavy metals and PCDDs. Ash residue from the primary
combustion chamber was also analysed for leachable heavy metals for comparison
with the landfill acceptance criterion.

6 Trial Emissions Testing Activities

During the periods 18'"-19t July 2012 and 17t*-18" January 2013, the emission
testing of the different formulations of non-biomedical solid wastes was conducted.
The proportion of waste mix by waste code that was ufiliQ during the stack
emissions and residue testing is identified in Table 1.

Table 1: Waste feedstock make up during emissions fesﬁd

July 2012 > Janvary 2013

A Average f%%\v Average % of Av

Waste Description Load Rate Y Load Rate Hourly
(kg/hour)‘~ %oad (kg/hour) Load

Clinical and Infectious (R100) 1,10{,/?‘87.30% 1,160 87.88%
Quarantine Wastes ‘IQO )\ 7.20% 100 7.58%
{’;;‘;3‘/";]":;‘“' aste %ov 2.40% 30 2.27%
Ink/Paint Wastes (FIOO)**‘\ p 20 1.60% 15 1.13%
Resins/Adhesives (F110) 5 0.40% 5 0.38%
Waste Containers (N)QM* 5 0.40% 5 0.38%
E’Thio;:;?;:phlc Che ul} . N 5 0.38%
TOTAL 1,260 100% 1,320 100%

**% Categories of non-biomedical regulated wastes included in the trials.

Tests conducted on the emissions to atmosphere included:
e Gas Velocity, Volume Flow Rate and Temperature;

Water Vapour (Moisture Content);

Oxygen, Carbon Monoxide and Carbon Dioxide;

Total Solid Particulates, PM1o & PM2a.s Particulate Matter;

MNitrogen Oxides;

Acid Gases (HCI & HF);

Hydrogen Sulfide :

Sulfur Oxides (Sulfur Dioxide & Sulfur Trioxide);

Total (Volatile) Organic Compounds;

Heavy Metals; and

Dioxins & Furans (PCDD /Fs).

Airlabs Environmental Page 8 of 57

RTI 12-530 Collection 1 Page 33

.



Report fo the DEHP
Development Approval SR0209 - Wasie Stream Trials

Report No. APR13058.3
18 June 2013

In addition, Australian Standard Leachate Procedure t

residues generated during the trials.

The individual component make-up of the non-biomedical

run is provided in Tables 2 & 3 below.

Table 2: Component additions to July 2072 Trial

esting was completed on ash

wastes included in each

bOCkET # | RECENS GENERATOR otr | R
Q00327401 | 02/02/12 AMCOR F100 1494.0
Q00398712 | 16/07/12 QANTAS HANGER 1 AND 3 F100 100.0
Q00398711 | 16/07/12 QANTAS HANGER 1 AND 3 F110 80.0
Q00398354 | 30/05/12 QANTAS HANGER 1 AND 3 N100 23.0
Q00398355 | 06/06/12 QANTAS HANGER 1 AND 3 00 104.0
Q00398350 | 13/06/12 QANTAS HANGER 1 AND 3 ﬁoo 80.5
Q00398712 | 16/07/12 QANTAS HANGER 1 AND 3 » % 100 100.0
Table 3: Component additions to J;cmucrry 2013 Trial ,w
Dog?:T i RE%?IT\;EED GENERAT&@ \ggir: Rﬁgg\isn
Q00398551 | 7/11/12 QANTAS HA F100 185.5
Q00398575 | 12/12/12 QANTAW& 3 F100 48.5
Q00398580 | 19/12/12 QANTAS HANGER 1 & 3 F100 29.5
Q00327428 | 20/09/12 Y/MCOR F100 1047.5
Q00327434 | 18/10/12 AMCOR F100 1888.0
Q00398735 | 17/10/12 | ~NQANTAS HANGER 1 & 3 F110 69.5
Q00398566 | 30/11/12 QANTAS HANGER 1 & 3 F110 30.0
Q00398574 | 12/12 QANTAS HANGER 1 & 3 F110 35.5
Q00398583 27/& QANTAS HANGER 1 & 3 F110 15.0
Q00398730 | 10/10712 QANTAS HANGER 1 & 3 N100 8.5
Q00398736 | 17/10/12 QANTAS HANGER 1 & 3 NT100 10.0
Q00398562 | 28/11/12 QANTAS HANGER 1 & 3 N100 54.5
Q00398579 | 19/12/12 QANTAS HANGER 1 & 3 N100 11.5
Q00398584 | 27/12/12 QANTAS HANGER 1 & 3 N100 13.5
Q00327414 | 02/07/12 | RUNAWAY BAY DENTAL CARE T120 11.0
Q00398707 | 03/07/12 GANDANT PTY LTD T120 7.5
Q00398713 | 26/07/12 CONDAM'CNL'IEN\[’ETER'NARY T120 25.0
Q00398715 | 03/08/12 DRS O’HARE & ELLIOT T120 34.0
Q00398729 | 5/10/12 RBH DENTAL HOSPITAL T120 65.5
Q00398735 | 04/12/12 RBH DENTAL HOSPITAL T120 90.5
firlabs Environmental Page 9 of 57
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7 Test Measurements

7.1

Operating Parameters

Average combustion chamber temperatures and exhaust gas flows recorded .during
the test periods are presented in Table 4.

. Stack emission test results are included in Table 5 and ASLP leachate results for
heavy metals and anions are summarized in Table 6 & 7 respectively.

Table 4: Average combustion chamber temperatures and gas flow measurements.

Baseline

Trial 1

Trial 2

Test Conditions

31/01/2012

18/07/2012

19/07/2012

17/01/2013

18/01/2013

Average stack
gas temperature
(°C)

110

108

142

| Average velocity
at point of
discharge (m/s)

118

1 22

11.9 ¢

R\
&<

1.7

12.4

Actual gas flow
rate (Am2/min)

1710

1730

Average moisture
content (% v/v)

1,790

8.7

Average CO:2
concentration, dry

(% v/v)

1.82

NAG consumption
(GJ/hr)

R

8.4
L%

2,52

2ot

Primary Chamber
#1 Temp (°C)

—
o

1156

1057

Primary Chamber
#2 Temp (°C)

A

1140

1064

Secondary
Chamber Temp :
(°C)

1198 1231

fRiclabs Enviconmental
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8 Observations & Discussion

No physical handling or other operational issues were observed to be associated
with the addition of the non-medical wastes to the feedstock to the primary
chamber of the combustion system during the testing period.

The addition of the ftrial materials did not impact on the operability of the
combustion system or the emissions control system. Normal operations were
observed during the trials.

8.1 Biomedical Waste

The composition of biomedical waste materials is highly variable in terms of
energy and moisture confent. To help achieve a homogeneous waste stream, the
materials are blended based on historical operating information.

results that the efficient destruction performance of the was not impacted

It is seen from the combustion information, natural gas usag d the residual ash
by the addition of the non-biomedical wastes. 2

8.2 Stack Emissions Results p

A full suite of emissions testing was undertake ring the two trial runs with the
addition of non-biomedical waste. The emiss sults reported for all exhaust
stack parameters are within the limits as the regulator in the Ace Waste

Development Approval.

Comparison of these results with e fvailable from the most recent exhaust
stack emissions monitoring on cli nd related wastes indicate no' significant
variation in any tested parame '

Hydrochloric acid (HCI) ga is#ions are slightly lower in both trials than the base
clinical waste repor?ed r which may indicate the lower chloride level within
the additional non-cli ste. ‘A similar trend is seen with the hydrofluoric acid
(HF) results, but all d& a low rate/concentration and not significant.

No significant incrégse in the emission concentrations were recorded for combustion
by-products. This indicates the existing emissions control equ:pmen’r was operating
effectively under the trial conditions.

8.3 Primary Chamber Residue

All tested parameters are within the acceptance criteria stipulated by the Veolia
Environmental Services Ti Tree landfill.

The variable nature of the biomedical waste make-up and the inability to safely
sample and evaluate the clinical waste feedstock renders o direct comparison of
the relative leachable heavy metals concentrations of trial mix with clinical
feedstocks relatively inaccurate. The results do indicate for most metals the
leachable concentrations are similar, but paint and ink pigment additive
compounds (Sb, Cr, Cd, Pb) can be assumed to be related with some of the higher
levels observed. These levels are magnitude less than the individual acceptance
criteria limits.

Rirlabs Environmental Page 12 of 57
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8.4 Natural Gas Usage

No change in the natural gas usage occurred during the trials. Previous stack
emission reports indicate zero natural gas addition is required and this was
confirmed with the mixed waste feedstock operations.

8.5 Non biomedical waste destruction

The wastes identified for addition to the combustion system are typically destined
for landfill disposal either directly or following treatment by a third party.

When ultimately landfilled, either directly or following stabilization or
immobilization of the organic based wastes, the generation of greenhouse gas via
either anaerobic or aerobic degradation will have « greater impact than direct
combustion.

Methane generation is twenty two times greater than the ¢ ustion by-product
carbon dioxide and is liberated from the landfill prior t ndfill cell closure,
capping and gas extraction. Q

Leachate generation of the non-biomedical wastes will o influence the quality of
landfill leachate generated for the life of the landfill prior to a final impermeable
cap installation. There is likely to be o period o cades where the infiltration of
stormwater will leach both organic and inor omponenfs from these waste
streams.

For this reason, the direct combustion of Erganics with the subsequent reduction
in volume of the waste stream is a prﬂ:eV e solution for these waste materials.

<
N

N\
&
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9 Conclusion

Ace Waste, over the period of the Development Approval trial program, has
demonstrated the capabilities of the existing biomedical waste combustion system
to successfully destroy the non-biomedical wastes being trialled. The incineration
of these wastes did not require the addition of supplementary natural gas for
combustion purposes.

Combustion chamber and exhaust stack emissions monitoring during the trial period
has confirmed compliance with the operating site licence while destroying the non-
biomedical wastes.

The conclusion based on the above results is that the addition of the trialled non-
biomedical wastes to supplement the volumes of biomedical waste at up to 30
kg/hr or 2% substitution based on the maximum loading rate of 1,500 kg/hr will
not adversely impact the beneficial use of the environment. This treatment process
offers an alternate disposal outlet to landfill for non-re lee, high calorific
value wastes.

It is likely that, with the increased variation in feedsto ere will be a slightly
raised ASLP leachable concentration from the residugls. However, this will still
remain acceptable to landfill, which is the nor‘ma@oscl route for residuals.

The materials supplementing the biomedical are in all probability destined
for landfill. The reduction in volume to lan s a result of incineration, coupled
with a reduction in global warming p thal of the emissions presents a more
environmentally sustainable option thgn fill. [t may be concluded that the net

benefits exceed the slightly rais i posed by marginally elevated ASLP
leachable concentrations from th als.

i
The inclusion of the trialled non-Bijomedical wastes in the allowable wastes for Thé
facility will enhance the o %f Ace Waste to offer a more sustainable solution
to regulated waste dispos Queensland.

N
AN
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Airlabs Environmental Tey port No. JAN12015

@ 31+ Janvary 2012
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INTRODUCTION

Airlabs Environmental Pty ltd was commissioned by Ace Waste Pty Ltd to monitor stack emissions
leaving the Biomedical Waste Incinerator situated at Willawong for the following parameters:

o  Temperature, Gas Velocity and Volume Flow Rate
o Concentration of Water Vapour (Moisture Content)
e Concentration of Oxygen and Carbon Dioxide
o  Conceniratien and Mass Emission Rate of:
+ Carbon Monoxide
o Total Solid Particulates
«  PMio
¢ PMas
+  Hydrogen Halogens and Halides (expressed as HCI)

= Nitrogen Oxides (expressed as NO3) ; ;
- Hydrogen Sulfide
»  Fluorides (expressed as HF) @

+ Total Volatile Organic Compounds (TOC)
«  Sulfur Dioxide and Sulfur Trioxide

/
» Heavy metals (antinomy, arsenic, cadmivm, lead, mer@nadium and their compounds)

»  Polycyclic Aromatic Hydrocarbons (PAHs)
All of the above samples were collected on 31+ Jcnua@
QUALITY STATEMENT &

reflected in our ISO 17025 (NATA) « ation. This requires strict adherence to and continuous
improvement of all our processesNgnd jfest work. Qur goal is to meet or exceed the QA/QC
requirements as set by our cli ppropriafe goverhmental entities and to insure that all data

generafed is scientifically VQ

Gas Velocity, Volume Flow Rate and Temperature

Airlabs Environmental {s committed % ng the highest quality data to all our clients, as
e

TEST METHODS

Gas velocity and volumetric flow rate were determined in accordance with USEPA Method 2
‘Determination of stack gas velocity and volumetric flow rate (type s pitot tube). In accordance with
this method pressure differential and temperature profiles were obtained across the sampling plane
at transverse points specified by AS4323.1-1995 ‘Stationary Source Emissions, Method 1: Selection
of Sampling Provisions’. Gas velocity and volume flow rates were then caleulated in accordance
with USEPA Method 2.

The estimated measurement uncertainty for temperature measurement is + 1%. The estimated

measurement uncertainty for gas velocity and volume flow rate is = 10%.

. . AN\
Rirlabs Environmental Maay e e
N is document shall net be reproduced, except in full.
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Water Vapour (Moisture Content)

Stack gas moisture content was determined in accordance with USEPA Method 4 ‘Determination of
Moisture Content in Stack Gases'. A measured volume of stack gas was aspirated through a series
of chilled impingers each containing 100 mls of water and then drawn through a silica gel tube. The
total change in volume of water in the impingers and the weight change of the silica gel tube were
used to calculate the percentage moisture in the stack.

The estimated measurement uncertainty is + 5%.
Oxygen and Carbon Diexide

Oxygen (Oz) and carbon dioxide (CO3) concentrations were monitored in accordance with USEPA
Method 3A ‘Determination of Oxygen and Carbon Dioxide Concentratiop€Nin Emissions from
Stationary Sources (Instrumentdl Analyser Procedure)’. The sample gas wa rawn continuously
from the gas stream and portions were conveyed to a Paramagnetic lyser and a Non
Dispersive Infrared (NDIR) CO; analyser.

Each analyser was zeroed using dry nitrogen and calibrated in accg‘dq ce with the method using
ambient dir for O2 as well as NATA certified span gasegffor O2 and CO2.  The estimated

measurement uncertainty is = 2%,

Carbon Monoxide Y

Carbon monoxide (CO) was monitored in accorfigflee, with USEPA Method 10 ‘Determination of
Carbon Monoxide Emissions from Stationary rces¥ The sample gas was withdrawn continuously
from the gas stream and conveyed to a N% ive Infrared (NDIR) CO analyser. The instrument

was calibrated using NATA certified as and zeroed with dry nitrogen. The estimated
measurement uncertainty is + 5%.
Total Solid Particulates QV

Monitoring for solid parti Ns conducted in accordance with Australian Standard 4323.2 - 1995
‘Stationary Source EmissfonyMethod 2: Determination of Total Particulate Matter - Isokinetic Manual
Sampling - Grqvime@hod’.

Stack gas was withdrawn isokinetically through a nozzle, which had a sharp and tapered leading
edge. Particulate matter was collected on a pre-weighed glass fibre filter located in a holder
downstream of the nozzle. Guases were then conditioned (for removal of moisture) and finally
metered for flow rate and sample volume. The weight change of the filter was determined using an
Ohaus electronic balance and this figure used to caleulate the concentration of particulate matter.

The estimated measurement uncertainty is + 15%,

PMio and PMas Particulate Matter

Monitoring for PMio and PMas particulate matter was conducted in dccordance with USEPA Method
CTM 040 ‘Method for the Determination of PMip and PMas Emissions (Constant Sampling Rate

Procedures)'. This method is used to determine particulate matter emissions equal to or less than
nominal aerodynamic diameter of 10um (PMio) and 2.5um (PMa.s) in stationdry source emissions

Rirlabs Environmental

NATA endorsed test report.
This document shall net be reproduced, except in full.
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In accordance with this method, a sample of stack gas was extracted at a predetermined constant
flow rate through a cascade impactor. This in-stack sizing device separated particles with nominal
aerodynamic diameters of PMio and PMas To minimize variations in the isokinetic sampling
condifions, testing was conducted within well-defined limits. Guases were then conditioned (for
removal of moisture) and finally metered for flow rate and sample volume. The particulate mass for
each size fraction was determined using gravimetric analysis.

The estimated measurement uncertainty is £ 15%.
Nitrogen Oxides

Nitric oxide (NO} and nitrogen dioxide [NO2) concentrations were monitored in accordance with
USEPA Method 7E ‘Determination of Nitrogen Oxides Emissions from Stationary Sources (Instrumental
Analyser Procedure). The sample gas was withdrawn continuously from thedgdh stream and o
portion was conveyed to a NO/NO;/NOy Chemiluminescent analyser, Toten oxides (NOx)

are expressed as NOz. The estimated measurement uncertainty is & 5%@

Acid Gases

| ’ | |
Sampling for acid gases was conducted in accordance with PA Method 26 — ‘Determination of
Hydrogen Halide and Halogen Emissions from Stafionary S% -lsokinetic Method’.

Each sample was drawn through a heated probe and nto a dilute sulphuric acid and dilute
sodium hydroxide solutions, which collected t ous hydrogen halides and halogens,
respectively. Sodium thiosulphate was added in e o the alkaline solution to ensure complete

reaction. The filter was not recovered for gnalNgsissThe halide ions in the separate solutions were
measured by ion chromatography. Acid @ e expressed as hydrogen chloride (HCl). The
estimated measurement uncertainty is ;

Hydrogen Sulfide , V
Monitoring for hydrogen fi@QS) was conducted in accordance with USEPA Method 15
‘Determination of Hydr, Z&ulﬂde, Carbonyl Sulfide, and Carbon Disulfide Emissions from
Stationary Sources’. ck Bgs was withdrawn from the emission source and diluted with clean dry
air using a mass flo lled Dynamic Diluter device. An aliquot of the diluted sample was then
analysed for H2S usindva Gas Chromatograph with a Flame Photometric Detector (GC-FPD). The
estimated measurement uncertainty is + 5%,

Total (Volatile) Organic Compounds

Sampling and analysis were performed in accordance with USEPA Method 18 ‘Measurement of
Guaseous Organic Compound Emissions by Gas Chromatography — Adsorption tube procedure’.

A measured volume of stack gas was drawn through an activated carbon tube, trapping organic
compounds present in the gas. Samples were extracted with carbon disulphide and analysed using

gas chromatography/mass spectrometry. The summation of individual VOCs is reported.

The estimated measurement uncertainty is + 20%.

Fay NATA endorsed 1est re
" = port,
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Fluorides

Sampling for gaseous and particulate fluorides was conducted in accordance with US EPA Method
13B - Determination of Total Fluoride Emissions from Stationary Sources. Stack gas was withdrawn
isokinetically through o nozzle having a sharp and tapered leading edge.

Particulate matter was collected on a low fluoride (< 0.01 mg F/em?) 0.2 pm organic membrane
filter located in a holder in a heated box. This was followed by an impinger train situated in an ice
bath. The first two impingers each contained 100 ml of deionised distilled water. The third impinger
was empty to collect any carry-over liquid, and the fourth impinger contained 250 g of silica gel to
dry the gas stream prior to metering. :

The filter retained pér’riculufe fluorides and gaseous fluorides were absorbed in the deionised
distilled water. The two fractions were analysed separately utilising jon chro fography. Fluorides
are expressed as hydrofluoric acid (HF). The estimated measurement uncer Q is + 20%.

Sulfur Diexide and Sulfur Trioxide

Testing for sulfuric acid mist/sulfur trioxide and sulfur dioxide was pdfformed in accordance with
USEPA Method 8 ‘Determination of Sulfuric Acid Mist & Sulfur Dfoxide Emissions from Stationary
Sources’.  This method is applicable for the determinati ulfuric acid mist (including sulfur
frioxide) and sulfur dioxide from stationary sources. %

%ﬂy from the stack through o series of four
Greenburg Smith impingers connected in series. fifst and second impingers were separated by
a glass fibre filter. The first impinger contained a ueous solution of 80% isopropanol. This was
used to remove sulfuric acid mist and sulfaft 1 de from the gas stream. The second and third
impingers each contained an aqueocus sold% 3% hydrogen peroxide for the collection of sulfur
dioxide, with the final impinger was e ollect any carry-over solution.

A measured volume of stack gas was withdrawn is

After sampling, the concentrati furic acid mist / sulfur trioxide was determined from an
aliquot of the isopropancl selu ntaining the filter) using the barium-thorin tifration method. The
concentration of sulfur dio K\;’ determined from an aliquot of the hydrogen peroxide solution
using the barlum-thorin tjfigtiodnethod. The estimated Imeasurement uncertainty is + 20%.

iy
Heavy Metals Q‘

Monitoring for antinomy (Sb), arsenic (As), cadmium (Cd), lead (Pb), mercury (Hg), vanadium (V) and
their compounds was performed in accordance with USEPA Method 29 ‘Determination of Metal
Emissions from Stationary Sources’. A srack sample was withdrawn isokinetically from the source.
Particulate matter was collected in the probe and on & heated filter, and gaseous emissions in an
aqueous dacidic solution of hydrogen peroxide and an aqueous acidic solution of potdssium
permanganate.

The probe, filter, and aqueous acidic solution of hydrogen peroxide was analysed for all metals
(including Hg). The aqueous acidic solution of potassium permanganate was analysed only for Hg.
The recovered samples were digested, and the appropriate fractions analysed for Hg by cold
vapour atomic absorption spectroscopy (CVAAS) and for other metals by inductively coupled argon
plasma emission spectroscopy - mass spectrometry (ICAP-MS).  The estimated measurement
uncertainty is + 20%.

NATA endorsed test report.
This decument shall not be reproduced, except in full.
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Polyeyclic Aromatic Hydrocarbons (PAHs)

Monitoring for Polycyclic Aromatic Hydrocarbons (PAHs) was conducted in accordance with the
USEPA Method 23A — ‘Determination of Polycyclic Aromatic Hydrocarbon (PAH) Emissions from
Stationary Sources’,

Sampling was undertaken using a USEPA Modified Method 5 sampling train. The XAD-2 resin was
spiked prior to sampling with isotopically labelled PAH surrogate standards. In the laboratory, PAH
recovery standards were added to the sample components. The filter, resin and impinger solutions
were extracted with organic solvents and the extract purified by chemical treatment and solid phase
chromatographic techniques. '

Measurement of PAHs was performed using gas chromatography /mass spectrometry (GC/MS). The
totfal of USEPA Priority Pollutant PAHs is given. The PAH total toxic equival aP-TEQpan) was
calculated  using  benzo{a)pyrene potency equivalency factors (BaP-P as specified in
‘Benzo(a)pyrene as a Toxic Air Contaminant’, CARB/OEHHA Executive , July 1994, The

estimated measurement uncertainty is + 20%.

OPERATING CONDITIONS @

The following plant operating conditions were noted duw testing program:

4

Fuel Consumption The average consump f fuel (natural gas) was 0.0 Gl /hr.
Chamber Temperatures Primary 2 Te@ e = 1,1192C average
Primary ture = 1,126°C average

Secon% mperature = 1,123°C average

Table 1: Waste Composition

. \ Load Rate :
Waste Description (ke fhisui) % of Houtly Load Rate
General & Infectiou aste 1,150 93.9 %
Regulated Waste 75 6.1 %
TOTAL 1,225 100.00%
firtabs Environmental G T et it
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DEFINITIONS

‘PAHs’ Polycydlic Aromatic Hydrocarbons.

YOCs' Volatile erganic compounds,

‘WHO World Health Organisation.

‘CARB’ California Air Resources Board.

‘OEHHA’ Office of Environmental Health Hazard Assessment (US).

‘BaP-PEF Benzo(a)pyrene Potency Equivalent Factor.

‘BaP-TEQean’  Benzo(a)pyrene Toxic Enquivalents.

‘STP” Standard temperature and pressure (0°C and 101.3 kPa).

K Absolute temperature in Kelvin (°C + 273).

‘Am¥ Actual gas volume in cubic metres at stack conditions.

‘m¥’ Gas volume in dry cubic metres at STP.

fe Less than. The value stated is the limit of detection.
g Grams.

‘g/m* Grams of substance per dry cubic meter of gas at STP.
‘mg/m*¥ Milligrams of substance per dry cubic meter of gas at STP.

‘g/min’ Grams of substance emitted per minute. 4
N/A Not applicable. @

‘mg’ Milligrams (10-2 grams), 2
‘g’ Micrograms (10-¢ grams). @

Rirlabs Eﬂvifuﬂmenlﬂl @ NATA endorsed test report,
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RESULTS

Company Ace Waste Pty Ltd
Site

Source Tested
Date of Test 31+ January, 2012
Sampling Period 08:31 — 18:06
Testing Officers L. Brown & L. Taylor

Test Conditions

Stack dimensions at sampling plane (m)

491 Gooderham Road, Willawong

Biomedical Waste Incinerator Stack

Stack dimensions at point of discharge (m) 75
Average stack gas temperature (K) AB3(110°C)
Average velocity at sampling plane (m/s) 11.1
Average velocity at point of discharge ( 11.9
Actual gas flow rate (Am*/min) 1,710
Average moisture content (% v/v) 9.61
Dry gas flow rate at STP (m3/min 1,100
Average carbon dioxide concentragfo dry (Yo v/v) 1.82
Average oxygen concentratipidry, (% v/v) 18.6
Dry gas flow rate at STP @ > (m3/min) 165
» - N NATA endorsed test report.
Rirlabr Environmental '{A;} This document shnllsnotie reproduced, except in full.
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RESULTS Continued

Table 2: Test Results for the Incinerator Stack

Parameter Concentration | Release Limit | Emission Rate | Release Limit
(g/m?3) @ (g/m3)e (g/min)« (g/min)e
Total Solid Particulates
Actual af STP: 0.0080 N/A 8.0 10.2
At 7% Oo. 0.048 0.05
PMio
Actual at STP: 0.0065
AL 7% O, 0.039 M4 o N/A
Vo
PMash Y
3 0.0037
Actual af STP: N/A N/A
At 7% Oz 0.022
Acid Gases as HCI 0.0012 0.05 1:3
P 10,2
Carbon Monoxide < 0.001 0.1 <1 30.6
Oxides of Nitrogen (as NO3) %
Acfual at STP: 0.029
At 7% Os. 0.21 35 e e
y 4
Fluorides as HF 0.000079 0.025 0.087 5.1
y 2 Vs
Total Organic Compounds 0.00 P v 0.03 0.85 6.1
A
Heavy Metals¢ 01 0.01 0.32 2.0
3 § .
Hydrogen Sulfide ’\VOOE 0.005 < 0.3 1.0
Sulfur Dioxide & Trioxide’\ 00015 0.1 0.17 20.4
‘ ] X N
Polycyclic Aromatic
Hydrocarbons (PAH
Total PAHs 9 0.0 pg/m? N/A 0.0 mg/min
WHO BaP-TEQ for¥PAHs © | 0.017 ig/m? 0.019 mg/min N/A
@ Unless otherwise stated.
b PMzsis a subset of PMio.
£ Totdl of Sb, V, As, Cd, Pb, Hg and their compounds.
d Individual PAHs are given in Table 4, -
€ Including half limit of detection values.
5 . Pal NATA end.crsed test report.
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RESULTS Continved

Tahle 3: Concentration of Individual Metals and their Compounds

Metal/Metal Compound Con(cge/r:::;iion Rel?;;;r: :)imif Emi(;s/i::i\nl)luie Rel(:’c}:i'l:.'i)mif
Antinomy (Sh) 0.000011 N/A 0.012 N/A
Arsenic (As) 0.00000068 N/A 0.00075 N/A
Beryllium (Be) <0.00000004 N/A <0.00004 N/A
Cadmium (Cd) 0.000027 0.001 0.030 0.2
Chromium [l (Cr) 0.000000077 N/A 0.000 N/A
Chromium VI (Cr) 000000077 | N/A 9ot N N/A
Copper (Cu) 0.000085 N/A \(9!3 N/A
Lead (Pb) 0.00015 0003 4 | ¥ 017 0.6
Mercury (Hg) 0.000012 0.0 \(/ 0.013 0.4
Magnesium Oxide (MgO) 0.0000026 t‘ﬂp 0.0029 N/A
Nickel (Ni) 0.00000085 'K/A 0.00093 N/A
Vanadium (V) 0.000000 N/A 0.000093 N/A
Lole:dofhisrcii;:f;:dl: > Q@ oy S 20

5 & AN
Nirlabs Environmental w IATA endorsed test report,
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RESULTS Continved

Table 4: Individual USEPA Priority Pollutant PAHs

Individual USEPA Priority Concentration of BaP-PEF BqP-'l.'EQ:.:AH Emission Rate of
Pollutant PAHs PAHs e Contribution PAHs
(Hg/m3) (Hg/m?) (mg/min)
Naphthalene <0.8 0.0 0 <0.9
2-Methylnaphthalene <0.2 0.0 0 <0.3
Acenaphthylene <0.02 0.0 0 <0.02
Acenaphthene <0.02 0.0 0 <0.02
Fluorene <0.05 0.0 0 <0.05
Phenanthrene <0.2 0.0 0 <0.2
Anthracene <0.05 0.0 _Q/\Y| <005
Fluoranthene <0.09 0.0 <0.1
Pyrene <0.09 0.0 N <0.1
Benz(a)anthracene <0.02 0.1 ¥ 0.00091 <0.02
Chrysene <0.02 Q61 | 0.00009 <0.02
Benzo(b)fluoranthene <0.02 0.00091 <0.02
Benzo(k)fluoranthene <0.02 P 2 0.00091 <0.02
Benzo(e)pyrene <0.02 . " 0.0 0.0 <0.02
Benzo(a)pyrene <0.02 /N T 10 0.0091 <0.02
Perylene <094/ 0.0 0 <0.02
Indeno(123-cd)pyrene <0 i 0.1 0.00091 <0.02
Dibenz{ah)anthracene I\W‘ 0.4 0.0037 <0.02
Benzo(ghi)perylene .02 - 0.0 0 <0.02
\ \ 4
Table 5: Total USEPA 2& Pollutant PAHs
Total USEPA Priority Pollutant PAHs Col(a;:r/l:::;;ion Errz:sg:/omn ii;ﬂe
Excluding LOD values 0.0 0.0

Table 6: Total PAH Toxic Equivalents (BaP-TEQean)

N y Concentfration Emission Ratfe
Total PAH Toxic Equivalents (BaP-TEQpay)f (Hg/m?) ———
Excluding LOD values 0.0 0.0
Including half LOD values 0.017 0.019

f Calculated using benzo(0)pyrene potency equivalency factors (BaP-PEF values).

5 - A NATA endorsed 1est report,
Aiflabs Environmental .{:;-A This document shall not be reproduced, except in full,
Rirlabs Environmental Page 27 of 57
Collection 1 FEED o

RTI 12-530



Report to the DEHP " Report No. APR13058.3
Development Approval SR0209 - Wasie Stream Trials 18'" June 2013

APPENDIX B

X

A

Airlabs Environmental Tegt Report No. JUL12107

O-,Q/ 18t — 19% Jyly 2012
. 3:’
&
S
Q

N\
&

Rirlabs Environmental Pa
ge 28 of 57 F#.se

RTI 12-530 Collection 1 Page 53



Report to the DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials 18 June 2013

DATE OF REPORT: 14™ SEPTEMBER, 2012

Mr Kevin Maddick SRk
Operations Supervisor

Ace Waste Pty Ltd

PO Box 400

Acacia Ridge QLD 4110

TEST REPORT Ncg‘

L12107

F AIR EMISSIONS
WASTE INCINERATOR
IN WiLLAWONG, QLD

@(p SAMPLING: 18™~—19m™ JuLy 2012

ACCREDITATION: Q

A This Iabo@ccrediled by the National Association of Testing Authorities (NATA)
NATA NAT%:;n d Laboratory Number: 15463

v Accr compliance with ISO/IEC 17025:2005

it This do ent shall not ke reproduced, excep! in full

ACCRECTIATIN

AUTHORISATION:

" Mr. LS. Brash Adv.Dip.Mar.Eng. Dr. C.M. Clunies-Ross PhD(Chem.Eng.)

Si TECHNICAL MANAGER LABORATORY MANAGER

= NATA SIGNATORY NATA SIGNATORY

s Alrlabs Environmental Pty Lid 149 Bryants Road ( PO Box 3076 ) Loganholme Queensland 4129 ABN 36 116 065 626
Rirlabs Environmental Page 29 of 57

RTI 12-530 Collection 1

Page 54



Report to the DEHP
Development Approval SR0209 - Waste Stream Trials

Report No. APR13058.3
18t June 2013

Report fo Ace Waste Pty Lid - Willawong

Test Report No, JUL12107

Page 2 of 14
TABLE OF CONTENTS
Page
INTRODUCTION . i 3
QUALITY STATEMENT e e 3
TEST METHODS e 3-7

Gas Velocity, Volume Flow Rate and Temperature
Water Vapour (Moisture Content)

Oxygen and Carbon Dioxide

Carbon Monoxide __
Total Solid Particulates ____.

PMio & PMas Particulate Matter
Nifrogen Oxides .

Acid Gases

Hydrogen Sulfide

Fluorides
Sulfur Dioxide and Sulfur Trioxide

Total (Volatile) Crganic Compounds v«/

Heavy Metals

PCDDs, PCDFs___________ 7T

DEFINITIONS .. . . Q ______________

RESULTS _

List of Tables

-Table 1: Waste Compositien

Table 2: Test Conditions for the Incinerator Stack — 18% July 2012
Table 3: Test Results for the Incinerator Stack - 18 July 2012
Tuble 4: Concentration of Individual Metals and their Compounds._

10

2 Al

Table 5: Test Conditions for the Boiler Stack — 19% July 2012,

w12

" Table 6: Test Results for the Incinerator Stack — 19" July 2012
Table 7: PCDD/F Congener Profile__

13
14

NATA endorsed test report.

nlflﬂb’ Environmental NATA This document shall not be reproduced, except in full.
Airlabs Environmental Page 30 of 57
RTI 12-530 Collection 1 Page 55

Reledse



Report to the DEHP Report No. APR13058.3

Development Approval SR0209 - Waste Stream Trials 18! June 2013’
Report fo Ace Waste Pty Ltd - Willawong _ Test Repori No. JUL12107
Puge 3 of 14

INTRODUCTION

Airlabs Environmental Pty Ltd was commissioned by Ace Waste Pty Lid to monitor stack emissionsl
leaving the Biomedical Waste Incinerator situated af Willawong for the following parameters:

e Temperature, Gas Velocity and Volume Flow Rate
e Concentration of Water Vapour (Moisture Content)
e Concenirafion of Oxygen and Carbon Dioxide
e Concentration and Mass Emission Rate of-
+  Carben Monoxide
= Total Solid Particulates
«  PMio
« PMaos
= Hydrogen Halogens and Halides (expressed as HCI)

« Nitrogen Oxides (expressed as NO3) Q
= Hydrogen Sulfide
» Fluorides (expressed as HF)
= Total Volatile Organic Compounds (TOC) @

= Sulfur Dioxide and Sulfur Trioxide

+ Heavy metals (antinomy, arsenic, cadmium, lead, mergery, vﬁnqdium and their compounds)
- Dioxins and Furans

All of the above samples were collected on the 18" - 9! pioliiw

QUALITY STATEMENT &

AirLabs Environmental is committed t ng the highest quality data to all our clients, as
reflected in our ISO 17025 (NATA) %‘ncﬁion. This requires strict adherence to and continuous
improvement of all our processes&ncﬁ st work. Our goal is to meet or exceed the QA/QC
requirements as set by our clie ppropriate governmental entities and to insure that all data
generated is scientifically valid.

TEST METHODS &

Gas Velocity, Volume Flow Rate and Temperature

Gas velocity and volumetric flow rate were determined in accordance with USEPA Method 2
‘Determination of stack gas velocity and volumetric flow rate (type s pitot tube)’. In accordance with
this method pressure differential and temperature profiles were obtained across the sampling plane
at transverse points specified by AS4323.1-1995 ‘Stationary Source Emissions, Method 1: Selection
of Sampling Provisions’. Gas velocity and volume flow rates were then calculated in accordance
with USEPA Method 2.

The estimated measurement uncerfainty for temperature measurement is + 1%. The estimated
measurement uncertainty for gas velocity and volume flow rate is + 10%.

NATA endorsed test report.
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Water Vapour (Moisture Content)

Stack gas moisture content was defermined in accordance with USEPA Method 4 ‘Determination of
Moisture Content in Stack Gases’. A measured volume of stack gas was aspirated through a series
of chilled impingers each containing 100 mis of water and then drawn through a silica gel tube.  The
total change in volume of water in the impingers and the weight change of the silica gel tube were
used to calculate the percentage moisture in the stack.

The estimated measurement uncertainty is + 5%.

Oxygen and Carbon Dioxide

Oxygen (O2) and carbon dioxide (CO2) concentrations were monifored in accordance with USEPA

Method 3A ‘Determination of Oxygen and Carbon Dioxide Concentrati in Emissions from
Stationary Sources (Instrumental Analyser Procedure)’. The sample gas w hdrawn continuously
from the gas stream and portions were conveyed to a Paramagne '@nnq[yser and a Non
Dispersive Infrared (NDIR) CO2 analyser.

Each analyser was zeroed using dry nitrogen and calibrated in ocyordcnce with the method using
ambient air for O2 as well as NATA certified span ga or Oz and CQO:. The estimated

measurement uncertainty is £ 2%. %

Carbon Monoxide

Carbon monoxide (CO) was monitored in acco@ with USEPA Method 10 ‘Determination of
Carbon Monoxide Emissions from Stationar rcgs’. The sample gas was withdrawn continuously

was calibrated using NATA ceriified P
measurement uncertainty is = 5%.

Total Solid Particulates Q

Monitoring for selid partjgles s conducted In accordance with Australian Standard 4323.2 - 1995
‘Stationary Source EmissicnsNMethod 2: Determination of Total Particulate Matter - lsokinetic Manudl
Sampling - Gravime@hod’.

Stack gas was withdrawn isokinefically through a nozzle, which had a sharp and tapered leading
edge. Particulate matter was collected on a pre-weighed glass fibre filter located in o holder
downstream of the nozzle. Gases were then conditioned (for removal of moisture) and finally
metered for flow rate and sample volume. The weight change of the filter was determined using an
Ohaus electronic balance and this figure used to calculate the concentration of particulate matter.

The estimated measurement vncertainty is + 15%.

PMio and PM2s Particulate Matter

Monitaring for PMio and PMzs particulate matter was conducted in accordance with USEPA Method
CTM 040 ‘Method for the Determination of PMio and PMas Emissions (Constant Sampling Rate

Procedures). This method is used to determine particulate matter emissions equal to or less than «
nominal aerodynamic diameter of 10pum (PMio) and 2.5um (PM2.s) in stationary source emissions

. : A\
Riclabs Environmental Hary, o e i
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In accordance with this method, a sample of stack gas was exiracted at o predetermined constant
flow rate through a cascade impactor. This in-stack sizing device separated particles with nominal
aerodynamic diameters of PMio and PMzs. To minimize variations in the isokinetic sampling

condifions, testing was conducted within well-defined limits. Gases were then conditioned (for .

removal of moisture) and finally metered for flow rate and sample volume. The particulate mass for
each size fraction was determined using gravimetric analysis.

The estimated measurement uncertainty is + 15%.
Nitrogen Oxides

Nifric oxide (NO) and nitrogen dioxide (NO2) concentrations were monitored in accordance with
USEPA Method 7E ‘Determination of Nitrogen Oxides Emissions from Station ources (Instrumental
Analyser Procedure). The sample gas was withdrawn continuously fro gas stream and a
porfion was conveyed fo a NO/NO2/NO, Chemiluminescent analyser, %i rogen oxides (NOx)
are expressed as NO2. The estimated measurement uncertainty is +

Acid Gases /
Sampling for acid gases was conducted in accordance @A Method 26 — ‘Determination of
Hydrogen Halide and Halogen Emissions from Station ufes Non-lIsokinetic Method’.

Each sample was drawn through a heated prob d ¥ilters into a dilute sulphuric acid and dilute
sodium hydroxide solutions, which col[ecfew gaseous hydrogen halides and halogens,

respectively. Sodium thiosulphate was ad i cess to the alkaline solution to ensure complete
reaction. The filter was not recovered 1gtysis. The halide ions in the separate solutions were
measured by ion chromatography. A es are expressed as hydrogen chloride (HCI). The

estimated measurement uncertainty s 20%.

Hydrogen Sulfide

‘Determination of H n Sulfide, Carbonyl Sulfide, and Carbon Disulfide Emissions from
Stationary Sources’. Stdek gas was withdrawn from the emission source and diluted with clean dry
air using d mass flow conirolled Dynamic Diluter device, An aliquot of the diluted sample was then
analysed for H2S using a Gas Chromatograph with a Flame Photometric Detector (GC-FPD). The
estimated measurement uncertainty is + 5%,

Monitoring for hyde&ide (H28) was conducted in accordance with USEPA Method 15

Total (Volatile) Organic Compounds

Sampling and analysis were performed in accordance with USEPA Method. 18 ‘Measurement of
Gaseous Organic Compound Emissions by Gas Chromatography — Adsorption tube procedure’.

A measured volume of stack gas was drawn through an activated carbon tube, trapping organic
compounds present in the gas. Samples were extracted with carbon disulphide and analysed using

gas chromatography/mass spectrometry. The summation of individual VOCs is reported.

The estimated measurement uncertainty is + 20%.

NATA endorsed test repori. .
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Fluorides

Sampling for gaseous and particulate fluorides was conducted in accordance with US EPA Method
13B - Determination of Total Fluoride Emissions from Stationary Sources. Stack gas was withdrawn
isokinetically through a nozzle having a sharp and tapered leading edge.

Particulate matter was collected on a low fluoride (< 0.01 mg F/cm?) 0.2 Um organic membrane
filter located in a holder in a heated box. This was followed by an impinger train situated in an ice
bath. The first two impingers each confained 100 ml of deionised distilled water. The third impinger
was empty to collect any carry-over liquid, and the fourth impinger contained 250 g of silica gel fo
dry the gas stream prior to metering.

The filter retained particulate fluorides and gaseous fluorides were absorbed in the deionised
distilled water, The two fractions were analysed separately utilising ion chro raphy. Fluorides
are expressed as hydrofluoric acid (HF). The estimated measurement unce@ s + 20%.

Sulfur Dioxide and Sulfur Trioxide

Testing for sulfuric acid mist/sulfur trioxide and sulfur dioxide was performed in accordance with
USEPA Method 8 ‘Determination of Sulfuric Add Mist & Sulfdr Dioxide Emissions from Stationary
Sources’. This method is applicable for the determinati furic acid mist (including sulfur
trioxide) and sulfur dioxide from stationary sources. %

A measured volume of stack gas was withdrawn is
Greenburg Smith impingers connected in series.
a glass fibre filter. The first impinger contair ueous solution of 80% isopropanol. This was
used to remove sulfuric acid mist and sulf e from the gas stream. The second and third

impingers each contained dn aqueous spifitio 3% hydrogen peroxide for the collection of sulfur
dioxide, with the final impinger was em ollect any carry-over solution.

After sampling, the concentrati Vuric acid mist / sulfur trioxide was determined from an
aliquot of the isopropanol so!u’rio: 1taining the filter) using the barium-thorin titration method. The

nefi€ally from the stack through a series of four
iggl and second impingers were separated by

concentration of sulfur di was determined from an aliquot of the hydrogen peroxide solution
using the barium-thorin method. The estimated measurement uncertainty is + 20%.

Heavy Metals

Monitoring for antinomy (Sb), arsenic (As), cadmivm (Cd), lead (Pb), mercury (Hg), vanadium (V) and
their compounds was performed in accordance with USEPA Method 29 ‘Determination of Metal
Emissions from Stafionary Sources’. A stack sample was withdrawn isokinetically from the source.
Particulate matter was collected in the probe and on a heated filter, and gaseous emissions in an
aqueous acidic solution of hydrogen peroxide and an aqueous acidic solution of potassium
permanganate,

The probe, filter, and aqueous acidic solution of hydrogen peroxide was analysed for all metals
(including Hg). The aqueous acidic solution of potassium permanganate was analysed only for Hg.
The recovered samples were digested, and the appropriate fractions analysed for Hg by cold
vapour atomic absorption spectroscopy (CVAAS) and for other metals by inductively coupled argon
plasma emission speciroscopy - mass spectrometry (ICAP-MS). The estimated measurement
uncertainty is £ 20%.

MATA endorsed test report.
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Dioxins and Furans

Sampling for Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
was performed in accordance with NSWEPA TM-18, direcily incorporating USEPA Method 23 -
“Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans from
Stafionary Sources”, using a USEPA Modified Method 5 sampling train.

The XAD-2 resin was spiked prior to sampling with isotopically labelled PCDD/PCDF surrogate
standards. In the laboratory, PCDD and PCDE recovery standards were added to the sample
components. The filter, resin and impinger solutions were extracted with organic solvents and the
extract purified by chemical treafment and solid phase chromatographic techniques.

Mecsurement of PCDDs and PCDFs was performed by NMI using high resolution gas
chromatography with high resolution electron impact mass spectrometry in ordance with USEPA
Method 1613A. ' Q

toxic equivalency factors (TEFs). All results as presented in the tableS@repexpressed fo 2 significant
figures for PCDDs, PCDFs, The estimated accuracy for the de?er&in on of PCDDs and PCDFs in

stationary source emissions is + 25%. @

OPERATING CONDITIONS

The total toxic equivalent (TEQ) for each PCDD/F congener was cq]c@?e using NATO international

The following plant operating conditions were no dyfing the testing program:

Fuel Consumption The dvercg®ﬁtion of fuel (natural gas) was 0.0 GJ /hr.

Chamber Temperatures Primary erature = 1,156°C average
Prim 3 femperature = 1,140:C average
S Temperature = 1,198°C average
Table 1: Waste Composi%n\
bt \ Load Rate :
Woaste Description Q~ (kg/hour) % of Hourly Load Rate
Clinical and Infectious 1,100 87.3%
Quarantine Wastes 100 7.9%
Pharmaceutical Waste 30 2.4%
Ink /Paint Wastes 20 1.6%
Resins /Adhesives 5 0.4%
Waste Containers 5 0.4%
TOTAL 1,260 100%
Riclabs Environmental r‘cfm\i ;‘i“j endorsed test eyproan. )
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DEFINITIONS
‘PCDDs’ Polychlorinated Dibenzo-p-Dioxins.

‘PCDFs’ Polychlorinated Dibenzofurans.

‘PAHs" Polycyclic Aromatic Hydrocarbons.

"WOCs’ Volatile organic compounds.

*NATO' North Atlantic Treaty Organisation.

*‘WHO World Health Organisation.

‘CARB’ California Air Resources Board.

‘OEHHA" Office of Environmental Health Hazard Assessment (US).
‘BaP-PEF Benzo(a)pyrene Potency Equivalent Factor.

‘BaP-TEQpan” Benzo(a)pyrene Toxic Enquivalents.

‘NATOgs |-TEF International Toxic Equivalency Factor (NATO 1989 basis).

‘NATOgo I-TEQ’ International Toxic Equivalent based on the 2,3,7,8-T ongener (NATO
1989 basis). ' :
*WHOgs TEF'  International Toxic Equivalency Factor (WHO 2005 basis).

‘WHOgs TEQ' International Toxic Equivalent based on the 2_.3,7,8—TC® gener (WHO 2005
basis). .

K Absolute tfemperature in Kelvin (°C + 273).

‘Am?¥  Actual gas volume in cubic metres at stack conditiope
‘m®  Gas volume in dry cubic metres at STP.

bt Less than. The value stated is the limit of dete

g Grams. E

mg’  Milligrams (10-3 grams).

‘Hg'  Micrograms (10 grams).

‘ng’  Nanograms (107 grams).

‘g/m? Grams of substance per dry cu et®r of gas at STP.
‘g/min’ Grams of substance emitted_per fginute.

‘N/A" Not applicable.
‘TCDF Tetmchforodibenzofum@
foxh.

‘TCDD’ Tetrachlorodibenzo-mad
‘PeCDF Penmch[o;%zofurqn.
‘PeCDD’ Pentachigyo nzo-p-dioxin.

‘STP”  Standard temperature and pressure (0°C and 101.3]&@)./

‘HxCDF Hexoqw‘ benzofuran.

‘HxCDD’ Hexachlorodibenzo-p-dioxin.

‘HpCDF Heptachlorodibenzofuran.

‘HpCDD’ Heptachlorodibenzo-p-dioxin.

‘OCDF Octachlorodibenzofuran.

‘OCDD’ Qctachloredibenzo-p-dioxin.

ﬂii‘lﬂb’ Eﬂvi'onmental N‘:‘; N{\TA endorsed test report.
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RESULTS
Company Acé Waste Pty Lid
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Date of Test 18t% July 2012
Sampling Period 10:16 — 15:34

Testing Officers T. Dare & A. Williams

Table 2: Test Conditions for the Incinerator Stack- 18 July 2012 ,QE

Test Conditions %
Stack dimensions at sampling plane (m) ys A.81
Stack dimensions at point of discharge (m) 175
Average stack gas temperature (K) 81 (108°C)
Average velocity at sampling plane (m/s) A 11.2
Average velocity at point of discharge (m/s) Q P 12.0
Actual gas flow rate (Am3/min) Yy hd 1,730
Average moisture content (% v/v) 8.48
Dry gas flow rate af STP (m3/min) 1,130
Average carbon dioxide concenfr%ionk ry (% v/v) 1.75
Average oxygen concentratidy, dry {% v/v) 18.6
Dry gas flow rate af %7%02 (m?/min) 187

Q.

- A NATA endorsed test re
i . port.,
Airlabys EﬂVlfonmenlﬂl NATA This document shall not be reproduced, except in full.
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RESULTS CONTINUED

Table 3: Test Results for the Incinerator Stack — 18 July 2012

Parameter Concentration | Reledse Limit | Emission Rate Release Limit
(g/m3) @ (g/m3)= (g/min)= (g/min)=

Acid Gases as HCI 0.00063 0.05 0.71 10.2
Carbon Monoxide <0.001 Q.15 <1 30.6
Oxides of Nitrogen (as NO2)

Actual at STP: 0.038 BhA 43 71.4

At 7% Oo. 0.23 0.35 ¢
Fluorides as HF <0.00009 0.025 <0.1)§ 5.1
Tofal Organic Compounds 0.0023 0.03 {é e 6.1
Heavy Metals b 0.00029 0.01 . ' 2.0
Hydrogen Sulfide <0.0003 0.005 / | ° <0.3 1.0
Sulfur Dioxide 2 Trioxide 0.00073 - o.o) 0.82 20.4

W
<<>/<</
&
Q
N\
&

9 Unless otherwise stated.
b Total of Sh, V, As, Cd, Pb, Hg and their compounds.

NATA endorsed test report.
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RESULTS CONTINUED

Table 4: Concentration of Individual Metals and their Compounds

RTI 12-530

Metal/Metal Compound Con(l;e/r::‘;;iion Rel?;t;:] ;Simit Emi(sgs/i;r;nl)lafe Reléjc}:hl;i)mit
Antinomy (Sh) 0.0000099 N/A 0.011 N/A

Arsenic (As) 0.0000012 N/A 0.0014 N/A

Beryllium (Be) <0.0000002 N/A <0.0002 N/A
Cadmium (Cd) 0.000080 0.007 0.090 0.2
Chromium Il (Cr) 0.0000017 N/A N/A
Chromium VI (Cr) 0.0000018 N/A N/A

Copper (Cu) 0.00014 N/A N/A

Lead (Pb) 0.00019 0.003 |, “0.21 0.6

Mercury (Hg) 0.0000059 o.oc; ,  0.0067 0.4
Magnesium Oxide (MgO) 0.000017 N ‘AO 0.019 N/A

Nickel (N 0.0000022 Vkv 0.0025 N/A
Vanadium (V) <0.0000000 '/A <0.00007 N/A
;oc*szldoifh‘;?cii;:o%:dit * | 0000 e O3 2.0

e
QD
Airtabs Environmentol R s
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Report to Ace Waste Pty Ltd - Willuwong Test Report No. JUL12107

Puage 12 of 14

RESULTS
Company Ace Waste Pty Ltd
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Ddfe of Test 19" July, 2012
Sampling Period 09:45 — 16:03
Testing Officers T. Dare & A. Williams Q
Table 5: Test Conditions for the Incinerator Stack — 19 July 2012 P
Test Conditions
Stack dimensions af sampling plane {m) Y4 81
Stack dimensions at point of discharge {m) S75
Average stack gas temperature (K) o 380 (107°C)
Average velocity at sampling plane (m/s) Y v 11.1
Average velocity af point of discharge (m/s) M 11.9
Actual gas flow rate (Am3/min) 1,710
Average moisture content (% v/v) A i .00
Dry gos flow rate at STP (m?3/min) Y‘v 1,120
Average carbon dioxide concm‘dry (% v/v) 2.52
Average oxygen concentrqﬂ&cg/ (% v/v) 18.4
\ nA
Dry gaos flow rafe at S}(N?% O3z (m3/min) 201
Dry gas flow rate QTP\*:C{ 11% Oz (m?/min) 283

MNATA endorsed test report.
This clocument shall not be reproduced, except in full,
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RESULTS CONTINUED

Table 6: Test Results for the Incinerator Stack — 19 July 2012

Parameter - Concentration | Release Limit Emission Rate | Reledase Limit

(g/m3) ¢ (g/m3)= (g/min)= {(g/min)e
Total Solid Particulates
Actual at STP: 0.0081 N/A

2.0 .

At 7% O, 0.045 0.05 102
PMio
Acitual at STP: 0.0072
AF 7% O , 0.040 Bl D N/A
PM2sd . g
Acfual at STP: 0.004¢9 _—
At 7% O, 0.027 / N/A
PCDD/Fs (I-TEQ)® 0.069 ng/m? 1.0 ng /% 4.020 g /min N/A

S

€ Unless otherwise stated.
4 PMasis a subset of PMio.
® Including half LOD values, The PCDD/F concentration is referenced to 11% Oa.

niflﬂbl Eﬂ\"i I‘Oﬁmeﬂln[ ’ﬁ MNATA endorsed test report,
N This document shall not be repraduced, except in full.
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RESULTS CONTINUED

Table 7: PCDD/F Congener Profile

Concentration WHOgs WHO.OS T.E 2 NATOgs NATO:sILLTEQ
PCDD/F Congeners Cof) TEF contribution I-TEE contribution
(ng/m?) (ng/m?3)
2378 TCDF 0.046 0.1 0.0046 0.1 0.0046
2378 TCDD <0.0031 1 0.0015 1 0.0015
12378 PeCDF 0.024 0.03 0.00071 0.0012
23478 PeCDF 0.034 0.3 0.010 0.017
12378 PeCDD 0.0034 1 0.0034 0.0017
123478 HxCDF 0.062 0.1 0.0062 0.0062
123678 HxCDF 0.068 0.1 0.0068 0.0068
234678 HxCDF 0.080 0.1 0.0080 0.0080
123789 HxCDF 0.0077 0.1 0.00077 0.00077
123478 HxCDD 0.010 0.1 0.0010 0.0010
123678 HxCDD 0.028 0.1 0.0028 0.0028
123789 HxCDD 0.022 0.1 0.0 0.0022
1234678 HpCDFE 0.71 0.01 ; 0.0071
1234789 HpCDF 0.13 0.01 00043 0.0013
1234678 HpCDD 0.34 0.01 V4 0.0034 0.0034
OCDF 1.8 0.0003 \{ / 0.00054 0.0018
(@lainip] 1.3 0 0.00039 0.0013
é tration
PCDD/F Homologue Groups i
L 3 & Q~ (ng/m?)
Total TCDF isomers « 0.37
Total TCDD isomers Av 0.020
) |
Total PeCDF isomers RN V 0.37
Total PeCDD isomers N\ 0.056
Total HxCDF isom 0.59
Total HxCDD isomer 0.34
Total HpCDF isomers 1.3
Total HpCDD isomers 0.68
Concentration | Rate of Emission
PCDD/F Summary Results !
/ (ng/m?) (Hg/min)
Sum of PCDD/F congeners (Total of all tetra to octa congeners)
Excluding LOD values 6.8 1.9
WHOos TEQ (Total of WHOos TEQ contribution for 17 toxic congeners)
Excluding LOD values 0.059 0.017
Including half LOD values 0.061 0.017
NATOsy I-TEQ (Total of NATOgs I-TEQ contribution for 17 toxic congeners)
Excluding LOD values 0.067 0.019
Including half LOD values 0.069 0.020
firlabs Environmental ﬁ{r}\. DIATA shskiuel g i

e s

This document shall not be reproduced, except in full,

Airlabs Environmental

RTI 12-530

Collection 1

Page 42 of 57
Page 67

el



Report to the DEHP

Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials

18 June 2013

Q APPENDIX C

Airlabs Environmental Test Be ort No. JAN13005.1

| ?%) 17 — 18 January 2013
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INTRODUCTION

Airlabs Environmental Pty Ltd was commissioned by Ace Waste Pty Lid fo monitor stack emissions
leaving the Biomedical Waste Incinerator situated at Willawong for the following parameters:

o Temperature, Gas Velocity and Volume Flow Rate
e Concentration of Water Vapour (Moisfure Content)
s Concentration of Oxygen and Carbon Dioxide
s Concentration and Mass Emission Rate of:
« Carbon Monoxide
= Total Solid Particulates
s PMio
« PMas
« Hydrogen Halogens and Halides {expressed as HC)

- Nitrogen Oxides (expressed as NO3) Q
- Hydrogen Sulfide _
« Fluorides (expressed as HF)
= Total Volatile Organic Compounds {TOC) .

«  Sulfur Dioxide and Sulfur Trioxide ' V4

- Heavy metals (antinomy, arsenic, cadmium, lead, mer anadium and their compounds)
» Dioxins and Furans )

All of the above samples were collected on the 17 - ?ﬂnuary 2013.

v

AirLabs Environmental is committed ing the highest quality data to all our clients, as
reflected in our ISO 17025 (NATA) actwgditation. This requires strict adherence to and continuous
improvement of all our proc test work. Our goal is to meet or exceed the QA/QC

QUALITY STATEMENT

requirements as set by our clie id appropriate governmental entities and to insure that all data

generated is sciemiﬁcaw
TEST METHODS Q ’

‘Gus Velocity, Volume Flow Rate and Temperature

Gas velocity and volumetric flow rafe were determined in accordance with USEPA Method 2
‘Determination of stack gas velocity and volumetric flow rate (type s pitot tube)’, In accordance with
this method pressure differential and temperature profiles were obtained across the sampling plane
at fransverse points specified by AS4323.1-1995 “Stationary Source Emissions, Method 1: Selection
of Sampling Provisions’. Gas velocity and volume flow rafes were then calculated in accordance
with USEPA Method 2. :

The estimated measurement uncertainty for temperature measurement is + 1%, The estimated
measurement uncerfainty for gas velocity and volume flow rate is + 10%.

A NATA endorsed test report,
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Rirlabs Eavironmental

RTI 12-530 Collection 1 Page 71

Page 46 of 57
R-se



Report to the DEHP Report No. APR13058.3

Development Approval SR0209 - Waste Sfream Trials 18" June 2013
Reporl to Ace Waste Pty Ltd - Willawong Test Report No. JAN13005
Page 4 of 14

Water Vapour (Moisture Content)

Stack gas moisture content was determined in accordance with USEPA Method 4 ‘Determination of
Moisture Content in Stack Gases’. A measured volume of stack gas was aspirated through a series
of chilled impingers each containing 100 mls of water and then drawn through a silica gel tube. The
fotal change in volume of water in the impingers and the weight change of the silica gel tube were
used to calculate the percentage moisture in the stack,

The estimated measurement uncertainty is + 5%.
Oxygen and Carbon Dioxide

Oxygen (Oz) and carbon dioxide (CO3) concentrations were monitored in accordance with USEPA
Method 3A ‘Defermination of Oxygen and Carbon Dioxide Concentr s in Emissions from
Stationary Sources (Instrumentall Analyser Procedure). The sample gas thm\m continvously
from the gas stfream and portions were conveyed to a Paramagnetjc nalyser and a Non
Dispersive Infrared (NDIR) CO2 analyser,

Each analyser was zeroed using dry nitrogen and calibrated in accor ance with the method using
ambient air for Oz as well as NATA certified span gagés for Oz and CO,.  The estimated
medsurement uncertainty is + 2%.

Carbon Monoxide : %

Carbon monoxide (CO) was monitored in ac with USEPA Method 10 ‘Determination of
Carbon Monoxide Emissions from StationarysSourde€’. The sample gas was withdrawn continuously
from the gas stream and conveyed to o n%@rsive Infrared (NDIR) CO analyser. The instrument
was calibrated using NATA certified gas and zeroed with dry nitrogen, The estimated
medsurement uncertainty is & 5%. Q‘

Total Solid Particulates QV
W

Monitoring for solid part, xq conducted in accordance with Australion Standard 4323.2 - 1995
‘Stationary Source Emiﬁ ethod 2: Determination of Total Particulate Matter - Isokinetic Manual
Sampling - Gravim Method’.

Stack gas was withdrdwn isokinetically through o nozzle, which had a sharp and tapered leading
edge, Particulate maiter was collected on o pre-weighed glass fibre filter located in a holder
downstream of the nozzle. Gases were then conditioned (for removal of moisture) and finally
metered for flow rate and sample volume. The weight change of the filter was determined using an
Ohaus electronic balance and this figure used to caleulate the concentration of particulate matter.

The estimated measurement uncertainty is + 15%.

PMio and PMa.s Particulate Matter

Monitoring for PMio and PMas particulate matter was conducted in accordance with USEPA Method
CTM 040 ‘Method for the Determination of PMio and PMas Emissions (Constant Sampling Rate

Procedures)’. This methad is used to determine particulate matter emissions equal fo or less than a
nominal aerodynamic diameter of 10um (PM1o) and 2.5Um (PMgs) in stationary source emissions

.A NATA endorsed test report.
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In accordance with this method, a sample of stack gas was extracted af « predetermined constant
flow rate through a cascade impactor. This in-stack sizing device separated particles with nominal
aerodynamic diameters of PMio and PMas. To minimize variations in the isokinetic sampling
conditions, festing was conducted within well-defined limits. Gases were then conditioned (for
removal of moisture) and finally metered for flow rate and sample volume. The particulate mass for
each size fraction was determined using gravimetric analysis.

The estimated measurement uncertainty is £ 15%.
Nitrogen Oxides

Nitric oxide (NO) and nitrogen dioxide (NO,) concentrations were monitored in accordance with
USEPA Method 7E ‘Determination of Nifrogen Oxides Emissions from Stationary Sources (Instrumental
Anadlyser Procedure). The sample gas was withdrawn continuously from gas stream and a
portion was conveyed to a NO/NO2/NO, Chemiluminescent analyser. To rogen oxides (NOx)
are expressed as NO2. The estimated measurement uncertainty is + S‘V.Q

Acid Gases

/
Sampling for acid gases was conducted in accordance wit PA Method 26 — ‘Determination of
Hydrogen Halide and Halogen Emissions from Stationary on-Isokinetic Method’.

Each sample was drawn through a heated probe arfghw into a dilute sulphuric acid and dilute

sodium hydroxide solutions, which collected jhe, aseous hydrogen halides and halogens,
respectively. Sodium thiosulphate was added in s to the alkaline solution to ensure complete

reaction. The filter was not recovered for W The halide ions in the separate solutions were
measured by ion chromatography. Acid% re expressed as hydrogen chloride (HCI). The

estimated measurement uncertainty is QL
Hydrogen Sulfide V

Monitoring for hydrogen gulfi H2S) was conducted in accordance with USEPA Method 15
‘Determination of Hyd; g&Sulfide, Carbonyl Sulfide, and Carbon Disulfide Emissions from
Stationary Sources’. ck\gas was withdrawn from the emission source and diluted with clean dry
air using a mass fl olled Dynamic Diluter device. An aliquot of the diluted sample was then
analysed for H2S usifg a Gas Chromatograph with a Flame Photometric Detector (GC-FPD). The
estimated medasurement uncertainty is + 5%.

Total (Volatile) Organic Compounds

Sampling and analysis were performed in accordance with USEPA Method 18 ‘Measurement of
Gaseous Organic Compound Emissions by Gas Chromafography — Adsorption tube procedure’,

A measured volume of stack gas was drawn through an activated carbon tube, trapping organic
compounds present in the gas. Samples were extracted with carbon disulphide and analysed using

gas chromatography /mass spectrometry. The summation of individual VOCs is reported.

The estimated measurement uncertainty is + 20%.

MATA endorsed test report.
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Fluorides

Sampling for gaseous and particulate fluorides was conducted in accordance with US EPA Method
13B - Determination of Total Fluoride Emissions from Stationary Sources. Stack gas was withdrawn
isokinetically through a nozzle having a sharp and tapered leading edge.

Parficulate matter was collected on a low fluoride (< 0.01 mg F/cm?) 0.2 Hm organic membrane
filter located in a holder in a heated box. This was followed by an impinger train situated in an ice
bath. The first two impingers each contained 100 ml of deionised distilled water. The third impinger
was empty to collect any carry-over liquid, and the fourth impinger contained 250 g of silica gel to
dry the gas stream prior to metering.

The filter retained particulate fluorides and gaseous fluorides were absorbed in the dejonised
distilled water. The two fractions were analysed separately utilising ion chro graphy. Fluorides
are expressed as hydrofluoric acid (HF). The estimated measurement uncertajniyis + 20%.

Sulfur Dioxide and Sulfur Trioxide

Testing for sulfuric acid mist/sulfur trioxide and sulfur dioxide was per ormed in daccordance with
USEPA Method 8 ‘Determination of Sulfuric Acid Mist & Sulfdt Didxide Emissions from Stationary
Sources’. This method is applicable for the determinqﬁon%lfuric acid mist (ineluding sulfur
trioxide) and sulfur dioxide from stationary sources.

A measured volume of stack gas was withdrawn iso 'n%’ from the stack through o series of four
Greenburg Smith impingers connected in series. irst and second impingers were separated by
a glass fibre filter. The first impinger containeg an Wéueous solution of 80% isopropancl. This was
used to remove sulfuric acid mist and sulf Me from the gas stream. The second and third
impingers each contained an aqueous s 3% hydrogen peroxide for the collection of sulfur
dioxide, with the final impinger was e ollect any carry-over solution.

After sampling, the concentrati uric acid mist / sulfur trioxide was determined from an
aliquot of the isopropanol soluti 1taining the filter) using the barium-thorin titration method. The

concentration of sulfur dio '\'va determined from an aliquot of the hydrogen peroxide solution
using the barium-thorin ﬁ&l ethod. The estimated measurement uncertainty is &+ 20%,.

Heavy Metals Q )

Monitoring for anfinomy (Sb), arsenic (As), cadmium (Cd), lead (Pb), mercury (Hg), vanadium (V) and
their compounds was performed in accordance with USEPA Method 29 ‘Determination of Metal
Emissions from Stationary Sources’. A stack sample was withdrawn isokinetically from the source.
Particulate matter was collected in the probe and on a heated filter, and gaseous emissions in an
aqueous acidic solution of hydrogen peroxide and an aqueous acidic solution of potassium
permanganate.

The probe, filter, and aqueous acidic solution of hydrogen peroxide was analysed for all metals
{including Hg). The aqueous acidic solution of potassium permanganafe was analysed only for Hg,
The recovered samples were digested, and the appropriate fractions analysed for Hg by cold
vapour atomic absorption spectroscopy (CVAAS) and for other metals by inductively coupled argon
plasma emission specfroscopy - mass specirometry (ICAP-MS).  The estimated measurement
uncertdinty is £ 20%. :

NATA endorsed test report.
This document shall not be reproduced, except in full.
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Dioxins and Furans

Sampling for Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
was performed in accordance with NSWEPA TM-18, directly incorporafing USEPA Method 23 -
“Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans from
Stationary Sources”, using a USEPA Modified Method 5 sampling train.

The XAD-2 resin was spiked prior to sampling with isotopically labelled PCDD/PCDF surrogate
standards.  In the laboratory, PCDD and PCDF recovery standards were added to the sample
components. The filter, resin and impinger solutions were extracted with organic solvents and the
extract purified by chemical treatment and solid phase chromatographic techniques.

Measurement of PCDDs and PCDFs was performed by NMI using high resolution gas
chromatography with high resolution electron impact mass spectrometry in dance with USEPA

Method 1613A. %
The total toxic equivalent (TEQ) for each PCDD/F congener was colcu% ing NATO international

foxic equivalency factors (TEFs). All results as presented in the tables Xpressed to 2 significant
figures for PCDDs, PCDFs. The estimated accuracy for the determjnation of PCDDs and PCDFs in
stationary source emissions is + 25%.

OPERATING CONDITIONS ?::

The following plant operating conditions were 1 oi&ng the testing program:

Fuel Consumption The avera symption of fuel (natural gas) was 0.0 GJ/hr.
Chamber Temperatures Primaty 2 émperature = 1,057°C average
Pri mperature = 1,064°C average

ry Temperature = 1,231°C average

8
Table 1: Waste Composi&\

Waste e Ko1s L(rj:ri:;r Hour % of Average Hourly Load

Clinical and Infectious (R100) 1,160 Kg 87.88%
Quarantine Wastes 100 Kg 7.58%
Pharmaceutical Waste (R120/R140) 30 Kg 2.27%
Ink/Paint Wastes (F100) ** 15 Kg 1.13%
Resins/Adhesives (F110) ** 5 Kg 0.38%
Waste Containers (N100) ** ; 5 Kg 0.38%
Photographic Chemicals (T120)** 5Kg 0.38%

TOTALS 1,320 Kg 100.00%

Those wastes marked ** are waste incinerated under the Waste Stream Trial reference: SR0209;
BST369v1.

e NATA endersed test report.
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Development Approval SR0209 - Waste Stream Trials 18 June 2013
Report to Ace Waste Pty Ltd - Willawong Test Report No. JAN13005
Page 8 of 14
DEFINITIONS
‘PCDDs’ Polychlorinated Dibenzo-p-Dioxins.
‘PCDFs’ Polychlorinated Dibenzofurans.
‘PAHS’ Polycyclic Aromatic Hydrocarbons.
VOCs' Volatile organic compounds,
‘NATO? North Atlantic Treaty Organisation.
‘WHGO World Health Organisation.
‘CARB’ California Air Resources Board.
‘OEHHA! Office of Environmental Health Hazard Assessment (Us).
‘BaP-PEF Benzo(a)pyrene Potency Equivalent Factor.
‘BaP-TEQpan’ Benzo(a)pyrene Toxic Enquivalents,
‘NATOgo I-TEF'"  International Toxic Equivalency Factor (NATO 1989 basis).
‘NATOsgs I-TEQ' International Toxic Equivalent based on the 2,3 ,7,8-TCDD ¢ ener (NATO 1989
basis).
‘“WHO0os TEF International Toxic Equivalency Factor (WHO 2005 basis &
"WHOes TEQ’ Infernational Toxic Equivalent based on the 2 ,3,7,8- cohgener (WHO 2005
basis).
‘STP? Standard temperature and pressure (0°C and 10]@
K Absolute temperature in Kelvin («C + 273).
‘Am¥ Actual gas volume in cubic metres at stack itions.
‘m¥ Gas volume in dry cubic metres at STP
=< Less than. The value stated is the limit ec’rton.
g’ Grams.
‘mg’ Milligrams (103 grams).
‘ug’ Micrograms (10-¢ grams),
‘ng’ Nanograms {10-% grams).
‘g/m¥ ! Grams of substance per@: c meter of gas at STP.
‘g/min’ Grams of substance er minufe,
N/A Not applicable.
TCDRE Tetrachlorodibe, r
TCDD? TeTrachlorodi@ -dioxin.
‘PeCDF’ Pentachloredib furan.
‘PeCDD" Pentach r&enzo-p—dioxin.
*HxCDF Hex oradibenzofuran.
‘HxCDD" éﬁpdlbenzo—p dioxin.
‘HpCDF Heptdehlorodibenzofuran.
‘HpCDD’ Heptachlorodibenzo-p-dioxin.
‘QCDF Octachlorodibenzofuran,
‘OCDbD’ Octachlorodibenzo-p-dioxin.
niflnb’ Emrironmenkll Pﬁ\.ﬂ '?lh?:‘Tjoi:f:a:?i;e!:L:::teproduced, excapt in full.
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Page 9 of 14
RESULTS
Company ) Ace Waste Pty Ltd
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Date of Test 17% January, 2013
Sumpliﬁg Period 10:00 — 14:20
Testing Officers L. Taylor & L. Brown

Table 2: Test Condifions for the Incinerator Stack- 17% January 2013 %
Test Conditions 'c

Stack dimensions at sampling plane (m) { p 'I.ng
Stack dimensions af point of discharge {m) v.75
Average stack gas temperature (K) N JQS (125°C)
Average velocity at sampling plane (m/s) » 10.9
Average velocity at point of discharge (m /s)‘ @ 11.7
Actual gas flow rate (Am3/min) . %v 1,680
Average moisture content (% v/v) 2.10
Dry gas flow rate at STP (m3/min} 1,050
Average carbon dioxide conc Vdry (%6 v/v) 2.24
Average oxygen concentrefion, (% v/v) 18.2
Dry gas flow rate at S)&:uh?% O3 (m3/min) 204

Dry gas flow rate @cﬁd 11% O2 (m?/min) 286

- . ' AN\
firlabs Environmental . MNATA endorsed test report.
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Report to Ace Waste Pty Ltd - Willawong Test Reporf No. JAN13005

Page 10 of 14

RESULTS CONTINUED

Table 3: Test Results for the Incinerator Stack- 17 January 2013

Parameter Concentration | Release Limit | Emission Rate | Release Limit
(g/m?) ¢ (g/m3)« (g/min)= (g/min)=
Acid Gases as HCI 0.00020 0.05 0.2.1 10.2
Carbon Monoxide <0.001 0.15 < 1 30.6
Oxides of Nitrogen (as NO3)
Actual af STP: 0.041 N/A 43 71.4
At 7% O, 0.21 0.35 P
Total Organic Compounds <0.00009 0.03 <E)0&Y 6.1
Heavy Metals b 0.00059 0.01 oR 2.0
Cadmiuvm 0.000058 0.001 AMO 0.2
F— 0.0000020 0002 /,|  0.0021 0.4
Hydrogen Sulfide <0.0003 0. V, <0.3 10
PCDD/Fs (I-TEQ) ¢ 0.16 ng/m3 1 0.046 g/min N/A

\Q

&

9 Unless otherwise stated.
b Total of Sk, V, As, Cd, Pb, Hg and their compounds,
¢ _Including half LOD values. The PCDD/F concentration is referenced to 11% Oa.

NATA endorsed test report.

" . A
Rirlabs EﬂYlfonmenlnl NATA This document shall not be reproduced, excep! in full.
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RESULTS CONTINUED

Table 4: Concentration of Individual Metals and their Compounds- 17 January 2013

Metal/Metal Compound Con;:;/n:gﬁon ReIT;}s; ;.)imii Emi(sgs/i;?n]){qte Rel(t;c}:i:.‘i}mit
Antinomy (Sb) 0.000026 N/A 0.027 N/A
Arsenic (As) 0.0000011 N/A 0.0011 N/A
Beryllium (Be) <0.0000002 N/A <0.0002 N/A
Cadmium (Cd) 0.000058 0.001 o 060/\ 0.2
Chromium Il (Cr) 0.0000046 N/A O.AO%K N/A
Chromium VI (Cr) 0.0000057 N/A (ﬁ}ﬁ@ N/A
Copper (Cu) 0.00018 N/A A‘% 9 N/A
Lead (Pb) 0.00029 o.ooa{ 0.30 0.6
Mercury (Hg) 0.0000020 o.@.‘\o 0.0021 0.4
Magnesium Oxide (MgO) 0.000020 . 0.021 N/A
Nickel (Ni) 0.0000025 /A 0.0026 N/A
Vanadivm (V) <0.0000 N N/A <0.0002 N/A
e i compos | 0IY| oo
¢
QN
N\ NATA endorsed test report.
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Report to fhe DEHP Report No. APR13058.3
Development Approval SR0209 - Waste Stream Trials 18! June 2013

Report to Ace Wasie Piy Lid - Willawong Test Report No. JAN13005
Page 12 of 14

. RESULTS CONTINUED
Table 5: PCDD/F Congener Profile- 17* January 2013

Concentration WHOs WH°.°5 T.E 2 NATOgg NATO.Eg l-.TEQ
PCDD/F Congeners Ty TEF contribution I-TEE contribution
(ng/m?3) (ng/m?3)
2378 TCDF 0.021 0.1 0.0021 0.1 0.0021
2378 TCDD <0.005 1 0.0026 1 0.0026
12378 PeCDF 0.087 0.03 0.0026 0.05 0.0043
23478 PeCDF 0.094 0.3 0.028 0.5 0.047
12378 PeCDD 0.012 1 0.012 0.5 0.0058
123478 HxCDF 0.24 0.1 0.024 - 0.1 0.024
123678 HxCDF 0.24 0.1 0.024 0.1 0.024
234678 HxCDF 0.23 0.1 0.023 0.023
123789 HxCDF 0.014 0.1 0.0014 | ,NAN 0.0014
123478 HxCDD 0.015 0.1 00015 4(69\ 0.0015
123678 HxCDD 0.016 0.1 ~ 0.0016 0.1 0.0016
123789 HxCDD 0.014 0.1 0.0044 0.1 0.0014
1234678 HpCDF 1.7 0.01 Jox 0.01 0.017
1234789 HpCDF 0.23 0.01 oonp 0.01 0.0023
1234678 HpCDD 0.14 001 14 0.01 0.0014
OCDF 1.4 0.0003 £ MN0.00041 0.001 0.0014
OCDD 0.64 0.00019 0.001 0.00064

ncentration
PCDD/F Homologue Groups
2 3 B (ng/m?)
Total TCDF isomers . 1.
Total TCDD isomers ,\\ V4 0.11
A WA 4 =
Total PeCDF isomers R ) 1.5 .
v
Total PeCDD isomers i(\ 0.16
Total HxCDF isomer \ 3.4
Total HxCDD Tsomﬁ;~ 0.38
—
Total HpCDF isomers 2.9
Total HpCDD isomers 0.29
Concentration | Rate of Emission
PCDD/F Summary Resulis :
! L7 (ng/m?3) (Mg/min)
Sum of PCDD/F congeners {Total of all tetra to octa congeners)
Excluding LOD values 1.2 3.4
WHOos TEQ (Total of WHOos TEQ contribution for 17 toxic congeners)
Excluding LOD values 0.14 0.040
Including half LOD values 0.14 0.040
NATOgs |-TEQ (Total of NATOge I-TEQ contribution for 17 toxic congeners)
Excluding LOD values 0.16 0.046
Including half LOD values 0.16 0.046
- P N\ NATA endorsed tesl report.
Rirlabs Eﬂvlmﬂmentnl "\A}-‘? This d:::menr shelfsnolFl:e reproduced, except in full.
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RESULTS
Compdny Ace Waste Pty Lid
Site 491 Gooderham Road, Willawong
Source Tested Biomedical Waste Incinerator Stack
Date of Test 18t .Janurctry, 2013
Sampling Period 7 09:50 — 15:40
Testing Officers T. Dare & L. Taylor

Table 6: Test Conditions for the Incinerator Stack- 18% January 201 %

Aol
Test Conditions
Y 4
Stack dimensions at sampling plane (m) ' _1.81
Stack dimensions at point of discharge (m) % 1.75
Average stack gas temperature (K) MJ 415 (142°Q)
Average velocity at sampling plane (m/s) X 11.6
Average velocity at poinf of discharge (m/s), 12.4
Actual gas flow rate (Am?/min) %v 1,790
Average moisture content (% v/v) % ‘ 8.70
Dry gas flow rate at STP (m3/min] | 1,080
Average carbon dioxide con@M, dry (% v/v) 2.35
Average oxygen conce &ioMy (Y6 v/v) 18.1
Dry gas flow rate at nd 7% O3 (m?/min) 218
Rirtabs Environmental 7 Rediroicrbes e AN
-
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RESULTS CONTINUED

Table 7: Test Results for the Incinerator Stack- 18 January 2013

Parameter Concentration | Release Limit | Emission Rate | Relegse Limit
(9/m?) (g/m3) (g/min) (g/min)

Total Solid Particulates

W7% Op 0047 s 10.2 102

PMio

PMasd —_— Q

T A I i B

Fluorides as HF <0.0002 0.025 ‘V.? 5,1

Sulfur Dioxide & Trioxide 0.0016 0.1 5 s . 1.7 20.4

(O

9 PMasis a subset of PMro,

" s N\ NATA endorsed test report.
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