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1 INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Tooheys Pty Ltd to assess emissions from the stack serving their Co-
generation Plant at their brewing facility at Lidcombe, New South Wales

(NSW).

Tooheys operates under the NSW Office of Environment and Heritage (OEH)
EPL No. 1167. Condition L3.4 specifies the emission concentration limits for
the stack serving the Co-generation Plant (EPA Identification (ID) No. 7). The
objective of this monitoring is to meet the requirements for EPA ID No. 7 and
to determine if the specified emission concentration limits are met.

The tests were undertaken on 15 July 2015.

TABLE 1-1 EPL ID NO. 7 — EMISSION CONCENTRATION LIMITS AND MONITORING REQUIREMENTS

Parameter Units of Frequenc OEH test 100% Reference | Oxygen
measure 1 Y| method | conc.limit | condition | correction
Volatile Organic
Dry, 273k,
3 _ o,
Compounds mg/m Annual TM-34 40 101.3kPa, 5%
(as n-propane)
) . Dry, 273Kk,
3 - %

Nitrogen Oxides | mg/m Annual T™M-11 250 101.3kPa, 5%
Dry Gas Density kg/m?3 Annual TM-23 - - -
Moisture % Annual T™-22 -- -- --
xgzﬁilar g/g mole Annual TM-23 -~ -~ -~
Temperature oC Annual TM-2 - - -
Volumetric
Flow Rate m/s Annual T™M-2 -- -- --
Velocity m3/s Annual T™-2 - - -

Key:

mg/m3 = milligrams per cubic metre

OEH = Office of Environment and Heritage

™ = Approved Test Method

mg/m?3 = milligrams per cubic metre @ 0°C and 1 atmosphere

kg/m3 = kilograms per cubic metre

% = percent

g/ g mole = grams per gram mole

oC = degrees Celsius

m/s = metres per second

m3/s = cubic metres per second

conc.

concentration

no specified limit

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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2 PRODUCTION CONDITIONS

On the day of testing, the plant operating procedures and production rate
were considered typical by Tooheys personnel. Refer to Appendix D for
Screen Shot of Co-generation engine operating conditions for the day of
testing.

In essence, the Co-generation Engine and associated waste heat boiler was
producing of the order of 2.0 megawatts (MW) of power and steam on the
day of testing.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 2 5522/523794/15
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3.2

3.3

EMISSION TEST RESULTS AND DISCUSSION

INTRODUCTION

SEMA completed all the sampling and analysis for velocity, flow, dry gas
density, molecular weight of stack gases, temperature, moisture, Volatile
Organic Compounds (VOCs), Oxygen (O2) and Nitrogen Oxides (NOx).
SEMA is NATA accredited to ISO17025 to complete the sampling and
analysis for the above parameters. SEMA NATA accreditation number is
15043.

The VOC sample, collected by SEMA, was analysed by the NATA accredited
Testsafe Australia, accreditation number 3726, Report No. 2015-2240.

The emission test results are summarised in table format in Table 3-1.
Sections 3.2 and 3.3 provide a description of the results.

Refer to Appendix B for a graphical logged record of NOx continuous
emission analysis.

Appendix C presents SEMA’s NATA endorsed Emission Test Report, No.
5522.

Details of the most recent calibration of each instrument used to take
measurements is summarised in Appendix E, and the sample location is
illustrated in Appendix F.

OXIDES OF NITROGEN (NOx)

The one-hour average NOx (expressed as NO) emission concentration during
the sampling period was 69 parts per million (ppm) and when corrected to 5%
Oz was 213 mg/m3. This emission concentration was in compliance with the
Co-generation EPL NOx concentration limit of 250 mg/m?3 at 5% O». Refer to
Table 3-1 and Figure B-1 in Appendix B for detailed results in tabulated and
graphical formats respectively.

VOLATILE ORGANIC COMPOUNDS

The sum of the total VOC emission concentrations in the suite of 73 analytes is
reported as n-propane equivalent as required by the NSW OEH Approved
Methods and POEO (Clean Air) Regulation 2010.

The measured total VOCs emission concentration was below the limit of
detection for the analytical method (less than 6.3 mg/m? corrected to 5% O»).
Refer to Table 3-1 and Appendix C for details.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 3 5522/523794/15
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TABLE 3-1 SUMMARY OF AVERAGE EMISSION TEST RESULTS

. EPL ID No.7 EPL Concentration
Parameter Unit ..
Average Result Limit
Temperature oC 212 --
Pressure kPa 101.1 -
Velocity m/s 22 -
Volumetric Flow m3/s 2.0 --
Moisture % 9.7 --
Molecular Weight
Dry Stack Gas g/g mole 29 h
Gas Density kg/m3 1.3 --
Nitrogen Oxides mg/m3 @ 5% O 213 250
Oxygen % 10.3 --
Volatile Organic mg/m3@5% O;
' <6.3 40

Compounds as n-propane equiv.

Key:

oC = degrees Celsius

< = less than

* = reported as n-propane equivalent

% = percentage

EPA = Environment Protection Authority

EPL = Environment Protection Licence

kg/m3 = kilograms per cubic metre

kPa = kilo Pascals

g/ g mole = grams per gram mole

m3/s = dry cubic metre per second 0°C and 101.3 kilopascals (kPa)
m/s = metres per second

mg/m3 = milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 4 5522/523794/15
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4 CONCLUSIONS

From the data presented and test work conducted during typical production,
the following conclusions were drawn for the stack emissions:

] The one-hour average NOx emission concentration, corrected to 5% Oo,
was 213 mg/m3, which was in compliance with the EPL NOx emission
limit of 250 mg/m3.

] The VOC emission concentration corrected to 5% Oz was <6.3 mg/m53,

which was in compliance with the EPL VOC emission limit of 40
mg/m3 (expressed as n-propane).

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 5 5522/523794/15
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5 TEST METHODS
5.1 EXHAUST GAS VELOCITY AND TEMPERATURE

5.2

53

(OEHNSWTM-1& 2)

Velocity profiles were obtained across each stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer. =~ Where
practicable, each sampling plane complied with AS4323.1.

The exhaust gas temperature was measured using a Digital thermometer (0-
1200°C) connected to a chromel/alumel (K-type) thermocouple probe.

CONTINUOUS GASEOUS ANALYSIS
(OEH NSW TM-11, 24, 25 & 32)

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

Oxides of Nitrogen Testo 350XL

Oxygen Testo 350XL

Carbon Dioxide Testo 350XL

Calibration BOC / Air Liquide Special Gas Mixtures relevant for
each analyser. Instrument calibrations were
performed at the start and finish of sampling at each
location.

QA/QC Calibration (Zero/Span) checks

Sample line integrity calibration check

VOLATILE ORGANIC COMPOUNDS (VOCS)
(OEH NSW TM-34)

A sample of stack air is drawn onto a carbon adsorption tube and analysed
using Gas Chromatography/Mass Spectrometry (GC/MS) performed by the
NATA accredited laboratory TestSafe Australia, accreditation number, 3726.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 6 5522/523794/15
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5.4 MEASUREMENT OF UNCERTAINTY

All results are quoted on a dry basis. SEMA has adopted the following (Table
5-1) uncertainties for various stack testing methods.

TABLE 5-1 MEASUREMENT OF UNCERTAINITY

Pollutant Methods Uncertainty

Moisture AS4323.2, TM-22, USEPA 4 25%

Nitrogen Oxides NSW TM-11, USEPA 7E 15%

Oxygen a NSW TM-24, USEPA 3A 1% actual

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

z;‘zllsgirl;gigf:‘éce)compOu“ds TM-34, USEPA M18 25%
Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of
Confidence level (i.e. by multiplying the repeatability standard deviation by a co-efficient equal to
1.96) (Source - Measurement Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency

Version 3.1 June 2005.
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APPENDIX A — EMISSION TEST RESULTS

Glossary:

% =
oC =
am?/min =

Normal Volume (m?3)
am3
g/ g mole

g/s

hrs =
kg/m? =
kPa =
m2 =
m/s =
m3/sec =
mg =
mg/ m? =
Oz =
SEMA =
VvOC =

Abbreviations of Personnel

PWS =
AM =
AP =
AN =

percent

Degrees Celsius

cubic metre of gas at actual conditions per minute
cubic metre at 0°C and 760 mm pressure and 1 atmosphere
cubic metre of gas at actual conditions

grams per gram mole

grams per second

hours

kilograms per cubic metre

kilo Pascals

square metre

metre per second

cubic metre per second at 0°C and 1 atmosphere
milligrams

milligrams per cubic metre at 0°C and 1 atmosphere
Oxygen

Stephenson Environmental Management Australia
Volatile Organic Compounds

Peter Stephenson
Argyll McGhie
Alok Pradhan
Ali Naghizadeh

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX A-I 5522/523794/15
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TABLE A-1 EMISSION TEST RESULTS — EPL ID NO.7 - FLow & VOCs

Emission Test Results Flow & VOC’s
Project Number 5522
Project Name Tooheys
Test Location EPA ID Point No.7 - Gas Engine
Date 15 July 2015
RUN 1
Sample Start Time (hrs) 11:16
Sample Finish Time (hrs) 12:25
Sample Location (Inlet/Exhaust) Exhaust
Stack Temperature (°C) 212
Stack Cross-Sectional area (m?2) 0.181
Average Stack Gas Velocity (m/s) 22
Actual Gas Flow Volume (am3/min) 240
Total Normal Gas Flow Volume (m3/min) 120
Total Normal Gas Flow Volume (m?3/sec) 2.00
Total Stack Pressure (kPa) 101.1
Moisture Content (% by volume) 9.7
Molecular Weight Dry Stack Gas (g/g-mole) 29
Dry Gas Density (kg/m3) 1.3
Oxygen (%) 10.3
Carbon Dioxide (%) 6.0
Sampling Performed by JW/ AP/AM
Sample Analysed by (Laboratory) SEMA
Calculations Entered by JW
Calculations Checked by AP
Volatile Organic Compounds
VOCs Sample Start Time: 11:23
VOCs Sample Finish Time: 12:23
Sampling Period (min): 60
SEMA Sample No.: 724857
Concentration (mg/m?3) @ 5% O <6.6
Concentration as n-prop. Equiv. (mg/m3) @ 5% O» <6.3
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX A-ll 5522/523794/15
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APPENDIX B — CONTINUOUS LOGGED DATA

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX B-I 5522/523794/15
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FIGURE B-1 CONTINUOUS LOG OF NITROGEN OXIDES EMISSIONS @ 5% O2 15 JuLy 2015
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APPENDIX C — NATA ENDORSED TEST REPORT
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/-

Stephenson

Environmental Manogement Australia

Emissions Test Report No. 5522

Peter W Stephenson L Associgtes Py Lid

ACH D02 400 526 [Incorporated in HSW]

ABR 75 002 00 5248

Hewington Business Park

Uniit 72 Holker Seet

Hewington MSW 2127 Austalia

Tel: [02) 9737 9991
Fax [02] 9737 9993

E-Miait infolistephensonenv.comuau

Client

The sampling and analysis was commissioned by:

Organisation:
Contact:
Address:
Telephone:
Email:

Project Mumber:
Test Date(s):

Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Mos.:

Toocheys Pty Ltd
Paul Fiely

29 MNyrang Street Lidcombe INSW 2141

9647 9647
paul lHely@honco.com

5522/523794/15
15 July 2015

Mormal operating conditions during testing

Flow, temperature, moisture, Oxygen, MNitrogen
Owides, Dry Gas Density and Volatile Organic

Compounds
Co-Generation Enpgine Stack
See Attachment A

This report cannot be reproduced except in full.

MNATA accredifed laboratory mumber 15043

Accredited for Compliance with ISO/IEC 17025

7\

AV 4

LECREDITATION

STERHEMSOM EMviRONMENTAL MANASEMENT AUSTRALLA

WERBOH: 2.0

PAZENOFE

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA

APPENDIX C-ll
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Emission Test REPORT MNo.5522

Identification The samples are labelled individually. Each label recorded
the testing laboratory, sample namber, sampling location (or
Identification) sampling date and time and whether further
amalysis is required.
NATA Laboratory
Test Test Method Number for Analysis By: NATA
= Sampling and Analysis Accreditation No. &
Eeport No.
Dy Gas Density NSW TM-23, USEPA M3 SEMA, Accreditation
Mo. 13043, Emission Test
Eeport 5522
Flow MN5W TM-2, USEPA M2 SEMA, Accreditation
Mo. 15043, Emission Test
Eeport 3322
Moisture NSW TM-22, USEPA M4 SEMA, Accreditation

Molecular Weight of Stack Gases

Crddes of Mitrogen

Crcygen

Stack Pressure

Stack Temperature

MN5W TM-23, USEFA M3

MN5W TM-11, USEPA M7E

MN5W TM-25, USEPA M3A

NSW TM-2, USEPA M2

NSW TM-2, USEPA M2

No. 15043, Emission Test
Feport 3322

SEMA, Accreditation
Mo. 15043, Emission Test
Eeport 35322

SEMA, Accreditation
Mo. 15043, Emission Test
Feport 3322

SEMA, Accreditation
MNo. 15043, Emission Test
Eeport 3322

SEMA, Accreditation
Mo. 15043, Emission Test
Eeport 3322

SEMA, Accreditation
Mo. 13043, Emission Test
Eeport 5522

STEPHEMSOM EMvIROHMENTAL MANAGEVENT AUSTRALIA

VERSION: 2.0

PAGEZ CF S
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Emission Test REPORT MNo.5522

Velocity MNSW TM-2, USEPA M2 SEMA, Accreditation
Mo. 13043, Emission Test
Eeport 5522

Volatile Organic Compounds MN3W Thi-34, USEFA MI5 TestSafe, Accreditation
No. 3726, Report No.
2015-2240

Deviations from Test Methods Nil

Sampling Times MN3W - As per Test Method requirements or if not specifiad in

the Test Method then as per Protection of the Environment
Cperations (Clean Air) Regulations Part 2.
Reference Conditions MNSW - As per
(1) Enwironment Protection Licence conditions, or

(2) Part 3 of the Protecton of the Enwvironment
Operations (Clean Air) Regulations

All associated NATA endorsed Test Feports/Certificates of Amnalysis are provided separately im
Attachment 4.

Izzue Date
31 July 2005

P W Stephenson
Managing Dhirector

STEPHEMSOM EMvIROHMENTAL MANAGEVENT AUSTRALIA VERSIOHN: 2.0 FAGE3 CF5
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Emissicon Test Rerort Mo 5522

Summary OF THE AVERAGE Emission Test REsults — Test Rerort No, 5522

Co-Generation Engine Stack - EPA ID No.7
Date Tested - 15/07,/2015

Stack Emission Test Parameter Unit Average Emission Test Result
Temperature o 2
Prassure kFa 1011
Velocity m,s 22

Tolumetric Flow m’/s 20
Moistare % 97
Molecular Weight Dry Stack Gas &/ g mole o)
Gas Density kg/m’ 13
Mitrogen Oxides mg/m* & 5% Oz 213
Ouyeen % 10.3

folatile Organic Compounds (expressad f e mo -

' I~ 3 X 2 <

as n-propane equivalent) mg/m’ & 3% O: 63

Key -

%

kg.-"m"
kFa
&/ g mole

o=

m,'s

e m®

deprees Celzius

less than

percenitazs

kilograms per cubic metne
kilo Pascals

srams per gram maole

dry cubic metre per second 0°C and 1013 kilopascals (kPa)

metres per second

milligrames per cubic metre at °C and 1015 kilopascals (kPa)

Esmimaren UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Mitrogen Osides MNSW TM-11, USEPA 7E 13%
Oseygen MNSW TM-24, USEPA 34 1% actual

Telocity AS4323.1, NSW TM-2, USEPA 2 3%
I_;Zl::rl;ﬁf:mﬂ;‘::: ompounds | now TAL34, USEPA 18 25%
Eey:

Unless otherwise indicated the uncertamfies quoted have been determined @ 95% lewvel of Confidence level {Le.
by mumlbplying the repeatability standard deviabion by a co-efficient equal to 1.96) (Source - Measurement

Uncertainty)

Sources:  Measurement Uncertainty — implicalions for the enforcerment of emission lmvids by Maceek Leuen dovwski
(Environment Agency) & Micheel Woodfield (AFAT) LIE

Technical Guidance Note (Monitoring) M2 Monitering of stack emissions o air Environment Agency Version 3.1 June

2005.

STEPHEMSOM ErvIRCHMENTAL MANAGEMENT AUSTRALLA

VERSION: 2.0 PAGE4CFE
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Emission Test REPort Mo, 5522

ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS

STEPHEMSOM ERVIRONMENTAL MANAGEMENT AUSTRALLA WVERSION: 2.0 PAGESCFS
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w
A
Test ™Y Safe CHEMICAL ANALYSIS BRANCH A
:J_:'lf: s mo :. .-;J’.I'n Ll i W’E.l?([;(ﬂ'liﬂ
Alok Pradhan Lab. Reference:  200135-2240
Stephenson Environmental Management Australia
PO Box 6398

SILVERWATER NSW 1811

SAMPLE ORIGIN:  Project no: 5522
DATE OF INVESTIGATION: 15/7415 DATE RECEIVED: 170715
ANALYSIS REQUIRED:  Volatile Organic Compounds

REFORT OF ANALYSIS

See attached sheet(s) for sample description and test results.
The results of this report have been approved by the signatory whose signature appears below.

For all administrative or account details please contact the Laboratory.

0) 0 hrcncecor

Martin Mzzeraguw
Manager

Date: 27/07/15 .

WaorkCover NSW Chemical Analysis Branch

ABN 77 6B2 742 966 L2, Bldg 1, 9-15 Chilvers Road Thormleigh MSW 2120 AUSTRALLA
T: +61 2 9473 4000 F: +61 2 0980 6849 E: lab@workcover.nsw.gev.ay
WorkCover Assistance Service: 13 10 50 W www,workoover. new gov. au

Accreditation Mo, 3728

Ancredited for compliance with ISOAEC 17025

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-VIi 5522/523794/15
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Ak

M WorkCover ]’(a;s} e .Stafe.

Analysis of Volatile Organic Compounds in Workplace Air by GC,
Client : Alok Pradhan
Sample 1D : 724857 Sample : 2015-2240-1
Freat I Back Frost ] Back
N Compounds CAS No No| Compounds CAS No
ng/section ng/section
Aliphatic hydrocarbons .00 - sycampouncisactiog Aromatic hydrocarbons a.on -1 ve)
1 2-Methylbunase 78. 784 ND ND 9| Beame 71.43-2 ND ND
2| n-TPentam J09-66-0 ND ND | 40| Edylbeszoae JNI-4)-4 ND ND
3|  2-Methylpessane 107-85.5 ND ND | 41 Tapropyibenzens PE-H2-8 ND ND
4 3-Methylpestane 96040 ND ND 42 1,2 3-Triemethylbenrene 526-73-8 ND ND
5|  Cyclopentane 257-92-3 ND ND | 43| 1,24-Tricthylbenzene 95636 ND ND
6]  Methykycopemsne 96.37.7 ND ND | 44| 135-Trimethylbenrene 08-67-8 ND ND
7| 23-Damcthylpentane S65-59-3 ND ND | 45|  Styrene J0-42-5 ND ND
3|  n-Hexane J10.54-3 ND ND | 46| Tohwne JOS-88-3 ND ND
5| 3-Metyihoxane si9-14.4 | ND ND | 47|  pXylene &lor m-Xylene i ND ND
10|  Cywclohexsne 110827 ND ND 48|  o-Xykne 93976 ND ND
11| Methykyckibexane 108-87-2 ND ND Ketones (LoD am, 54 & 435 5 AT 851, €52 & ¥ w5pgicia
12| 22.4-Tnmethylpentnoe 540841 ND ND a4 Acthooe 6764 ND ND
13| n-Heptaoe 147-82-5 ND ND | 50| Acetom 51 3-864) ND ND
14]  aOctane 111659 ND ND 51 Discstoas seohol J23.42.2 ND ND
15|  n-Nosane 101-84-2 ND ND | 52| Cyclohexanone J08-94-1 ND ND
16  m-Degane 124.18.5 ND ND 53 Isophocone 78.59.§ ND ND
17| mUndecans 1120-2)-4 ND ND | 54| Methyd cthyl ketans (MEK) 78933 ND ND
18| e-Dodecans 112.40-3 ND ND 55| Mot ssabutyl ketooe ovink] 08, 0. ND ND
19| = Tndecano 629505 NI ND Alcohols (LOD = IEugfeampeuntivective)
n-Tetmdecane 629594 ND ND 56|  Ethyl alcohol fid-) 75 ND ND
21|  aPaens B0-56-8 ND ND £ n-Butyt alcobal 7i-36-3 ND ND
22| B-Pines 127.91-3 ND ND | 58| tsobueyl sheahat 7883 ND ND
23| D-Limonene J38-K6-2 NI ND 59| lsopropyl alcohol 67-63-0 ND NI»
Chlorinated hydrocarbons (100 = Sugtcmpuntiesia) 60| 2-Exdyd hexanol 104-76-7 ND ND
24]  Dichloromethane 15092 ND ND 61 Cyclobexanol J08-93-0 NI} ND
25/ 1,1-Dickloscethans 75.343 ND NI Acetates (LOD < 18y gfeampeamdivectim)
26} 1, 2-Dichicevcthane 107-06-2 ND ND 62| Ethyl sculae 141786 ND ND
27  Chlorofors 67-66-3 ND ND 63| n-Propyl acetate 109-60-4 ND ND
28] 1,1,1-Trichlorosthane 71-556 ND ND |64 o-Butyl sccmme 123864 ND ND
291 1,1,2-Trichloroethane 79-iX-5 ND ND a5 Isobutyl acetate 20-19-00 ND ND
30§ Trchloroethykene 29.01-6 ND ND Ehers (LoD ~ 19ugicompoumdiscetine)
31|  Carbon wirachkade $6.23.5 ND ND 66 Flyl ether H0-29-7 NI ND
32|  Peschlorcethylene 127-18-4 ND ND 67| sen-Butyl methyl cthes anen | ) 65404-4 ND ND
33]  1,1,2,2-Temachieoethane 79,345 ND ND | 68| Tetrahydrofuran (1) J09.99.9 ND ND
14| Chlocobenzene J05-50-7 ND ND Glycols_a.00 - iSasicomsomdivectivg
35| 12-Dchioroberzene 95.50.1 ND ND 69 PGME J0?.9%.2 ND ND
36] 1 4-Dichlorcbenzeme 106467 ND ND | 70| Fbylene glycol dicthyd ether | 620.14.) ND ND
Miscellaneous (LOD ©7 Sag & K8 7 FGMEA JO8-65-4 ND ND
?; Acclonitrile 75048 ND ND 2 Cellosolve acrtate JJI-15-9 ND ND
35| neVioyl-2-pymolidinone 55-12-0 ND ND 3 DGMEA J12-15.2 ND ND
Total VOCS (LOD =50 g'compasndtiection ) ND ND Worksheet check YES YES
201 52246 xlax Page20F3
\\\"I"[o/
i~|§,\—///, 7\
TestSafe Australia — WorkCover NSW Chemical Analysis Branch z,/%\\g NATA
WorkCover NSW ABN 77 682 742 966 L2, Building 1, 915 Chilvers Rd, Thomieigh, NSW 2120 Australia ”',,.‘I"I“\‘“‘\‘v“ v
Telephone: 61 2 9473 4000 Facsimile: 61 29980 6849 Email: lab@workcover nsw.gov ay i
Website: {gstsale.com ay/chemicalasp WorkCover Assistance Senvice 1310 50 Accreditation No. 3726
WCO3147NATA 0614 Accredited for compliance with ISONEC 17025
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Qg'm!m‘ ‘ WorkCover T?S,t ekt Safe
Analysis of Volatile Organic Compounds in Workplace Air by GCMS

Clieni : Alok Prudhan

Stephenson Environmental Management Australia

WD = Mot Deevied

WIOC's = Valatile Organic Compousds

All compounds numbered 1-73 e inchadid of thes anitves in he seope of MATA aecreditation. Any additional compounds
attoraled with ® are nul covered by MATA secreditation

Methed : Anslyeic of Velatile Orgamic Compeunilg & Workplace Aie by Gas Chromasogruphydass 5pectromeiny

Method Mumber | WA I07

Detection Limit | Spgferction; I5apisection for vey penated hydrocerhons except aceicoe, MEK and MIBK 24 Spgfsection and
sromatic hydrocarbon o 1 pgfection

Brief Dezcription : Violatike orpenic comspounds are irapped from the warkplace zar enio charceal tubes by the use of a porsamal air
manilnring pusp, The volstile grganic compomeds are then desorbed from the charcoal in the laboratony with C5; An afigool of
the desarbant is analysed by capillary gas cheomarography with mess specioomeiry deseciion.

The Totsl Vilasile Organic Compownds {TWOC) test resuln in ppisecnion is calculaied by combining the determsmed valoes of the
75 compuunds with other YOO thet hee been ddentified by mass specivomesry in the sasple. These exira ViOCs were
individually cimaed by the response of the nesees intemal standand to thai compound.  Therefore, the TV best result shauld
be imserpreied as & semi-quantigaive gide i the amownd of ¥OUs presend. 1 the TV O test result i greater tham the addition of
ol the compourds guaniified (hes ts can indicne thai there are addinenal compounds preseni other tham the 73 quantificd
rommgoanids reported

POME : Propylese (Gilyool Mososiciliy] Erher
POMEA - Propyden Giyveol Monomethy] Ether Acctate
DGMEA - Dicibndens Glyeal Monnslod Ether Acctalg

I casureiient Uncantainly

The measuremenl sncerlanty is an estisaly thal characicrises e fange of values within which the mee value is zsszried o liz
The uncertainty extmals is an expandal nnccmainly wang o coversge Door of 2, which gives a level of cenfidence of
approsimately #5%. The estimsie is comphiant wiih the “150) Chade o the Expression of Uncerizinty m Measoremeni™ and is 2
full estimate based on in-hiuse method »alidation and quality connol dan

Quakity Asswence
In arder bo ensure the bighest degree of ¢ cwacy S peecision nour analyvical resuls, we underizke exiensive b= and imer-
Inhoratory quality assurance (QA) activities. Within our cwn lsbarscory, we analyse |sbamiory and field blasks and perform
duplicate and repeat analysis of samples. Spiked QA sanigiles are alsa included routinely i each mun o oesor ihe pocarecy of e
aml:pzs WorkCower Labocstory Services has paicigaled for esny yeors in several necional and inlermatiomal inter-laboratory
camparison programs listed b -

0 ‘Workplace Analysis Scheme for Profcioncy (W ASF) conducied by the Hetlth & Safery Exzcutive UK

1 Cuality b in 0 i amil Frnis Bed iames A4 Progrem, conduceed by the Institute for Ocoopational,
Snml wmd I:n'nrunmenlal IMisdivine, Uhmiversity of Ealangen — Nosemitserg, Crenmanmy;

[ Quality Control Technologies QU Progras, Ausiralia;

[ Royal Callege of Pafebagists QA4 Progries, Ausirala,

20151140 e Fageded3
\m-:‘li:)f"

S A

iﬁ% NATA
TestSafe Australia — WorkCover NSW Chemical Analysis Branch e
WorkCover NSW ABMN 77 882 742 866 L2, Building 1, 9-15 Chilvers Rd, Thomseigh, NSW 2120 Australla W I”f_‘\“ 3 v
Telephone: 61 2 9473 4000 Facsimile: 61 2 9980 6849 Emall lab@workcover. naw.gov.au iy
Website: lestsale com.awichemical. asp  WorkCover Assistance Service 13 10 50 Accreditation Mo. 3726
WEDAATNATA 0614 Accredited for compliance with ISQIEC 17025
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APPENDIX D — PRODUCTION DATA
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APPENDIX E — INSTRUMENT CALIBRATION DETAILS
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JuLy 2015

TABLE E-1 INSTRUMENT CALIBRATION DETAILS

SEMA . .. . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
858 Digital Temperature Reader 14-Jul-15 14-Jan-16
921 Thermocouple 14-Jul-15 14-Jan-16
815 Digital Manometer 06-Mar-15 06-Mar-16
613 Barometer 02-Mar-15 02-Mar-16
03-Jun-2016
723 Pitot 03-Jun-15 Visually inspected
On-Site before use
833 Personal Sampler 13-Apr-15 13-Apr-16
936 Buck Calibrator 1cc/min - 6L/ min 10-Apr-15 10-Oct-15
733 TESTO 350 03-Mar-15 03-Sep-15
Response Check with
926 Balance SEMA Site Mass
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALST 9799 19-Mar-19
10.1% Oxygen In Nitrogen
243 ppm | Nitric Oxide
247 ppm | Total Oxide Of Nitrogen In Nitrogen ALTN1892 20-Aug-19
400 ppm | Nitric Oxide
400 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB6150 15-May-20
401 ppm | Sulphur Dioxide In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX E-ll 5522/523794/15
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APPENDIX F — STACK SAMPLING LOCATION
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Total Number of
Sampling Points is
12

Duct Diameter
0.48m

Flow

FIGURE F-1 CO-GENERATION ENGINE STACK — EPA ID No. 7

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is 1.9 m which is
> 2 Duct Diameters

Sampling
Plane

Sample Plane Downstream of
Disturbance is 1.4m which is
< 6 Duct Diameters

Disturbance is a Bend
(Transition)

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct

diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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