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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY
NORTHSYDNEY, NSW NOVEMBER2012

1 INTRODUCTION

Stephenson Envronmental Management Australia (SEMA) was requested by
Cogent Energy Pty Ltd to assess the emissions from thetwo gas engines
currently operating at the Power Generation Plant, North Sydney, New South
Wales (NSW).

The plant is licensed by the Office of Environmental Heritage (OEH) under
Environment Protection Licence (EPL) number 12790 which now forms part
of Office of Environment and Heritage (OEH) .

The objectives of the tests were to:

(1)  Conduct emissions monitoring in March and November of each year,
asrequired by the EPL No. 12790

(2) Determine compliance of the Nitrogen Oxides and Volatile Organic
Compounds emissions with the maximum limit set in the EPL 12 790.

The following parameters were monitored:
A Stack velocity, flow, temperature
Moisture

Nitroge n oxides

Oxygen

> > > >

Volatile Organic Compounds

There are two gas engineswhich power electricity generators that are each
served by a pair of discharge stacks per engine exhaust. =~ SEMA tested all
four stacks as per Cogent Energy requests.

Section 2 detals the EPL12790 requirements and additional OEH
requirements.

The tests were undertaken on1 November 2012.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 1 5126/S21945/12
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2
2.1

EPLAND OEH MONITORING REQUIREMENTS ANIMITS

ENVIRONMENTPROTECTIONLUCENCE

Condition M2.1 specifies the parameters the licensee must monitor, units of
measure, frequency and sampling method. Table 2-1 summarises the
monitoring requirements for the North Sydney operation.

TABLE2-1 EPAID NOS.1 - 4 MONITORING REQUIREMENTS

Locations

EPA ID No s. 1(Stack 1A), 2(Stack 2A), 3(Stack 1B) and 4(Stack 2B)

Pollutant Units of Measure Frequency Sampling Method
Dry gas density kg/m 3 Special Frequency 1 T™M-23
Moisture content % Special Frequency 1 T™-22
Molecular w eight .
of stack gases g/g -mole Special Frequency 1 T™M-23
Nitrogen Oxides mg/m 3 Special Frequency 1 T™-11
Oxygen (Oy) % Special Frequency 1 T™M-25
Velocity m/s Special Frequency 1 T™M-2
Volatile Organic 3 .
Compounds mg/m Special Frequency 1 T™-34
Volumetric - flow m3/s Special Frequercy 1 T™-2
rate

Key:

% = percent

kg/m 3 = kilograms per cubic metre

g/g -mole = grams per grams molecular weight

m/s = metres per second

m3/s = cubic metres per second @C and 1 atmosphere

As defined in Condition M2.2, Special Frequency 1 means air emission
monitoring in November and March each year. As defined in Condition
M2.3, provided that the results of air emission monitoring demonstrate that
the concentration limits of all pollutants are complie d with during the
reporting period, the monitorin g requirements will be reviewed.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 2 5126/S21945/12
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2.2 OEHREQUIREMENTS

In a letter to Cogent Energy, the DECCW, which is now part of OEH,
required additional conditions. In an email to SEMA dated 29 October2009
the company advised the following :

All future emissions t esting and reporting shall be done in accordance

with the following:

1. Exhaust flue 1A (EPA ID No.1) and 1B (EPA ID No.3) shall be
monitored simultaneously, as will flues 2A (EPA ID No.2) and 2B
(EPA ID No.4). Results shall be void if the correlating flues are not
simultaneously monitored for comparison

2. NO x monitoring shall be by TM -11 method

3. Tabulated data in the report shall show current electrical load of
generator

4. Moni toring shal.l not occur unt.il aftel
low load and hence low er generation capacity

5. Absorption chillers shall remain off for the period of testing

6. NOy emissions shall be recorded and corrected to 5% Q

2.3 EPLCONCENTRATIONUMITS

Condition L3 of the EPL sets out the concentration limits and associated
reference conditions for the emission points at the facility. Table 2-2
summarises the limits for each engine.

TABLE2-2 CONCENTRATIONLIMITS

Parameter Units of Measure 100 Per_centl_le .
Concentration Limit

Oxides of Nitr ogen (as NO,) mg/m 3 250

Volatile Organic Compounds mg/m 3 40

Note: As of 1 January 2011, the concentration limit of NOy for each individual point will reduce
from 450 mg/m 3to 250 mg/m 3.

Key:

mg/m 3 = milligrams per normal cubic metre @ OC and 1 atmosphere pressure
% = percentage

(07} = Oxygen

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 3 5126/S21945/12
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3 PRODUCTIONC ONDITIONS

Plant personnel considered the electric power generation plant was operating
under typical c onditions on the day of testing. Appendix C contains details of
the process data during the testing period.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 4 5126/S21945/12
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4
4.1

4.2
421

4.2.2

4.3
43.1

EMISSION TESTRESULTS

INTRODUCTION

SEMA completed the sampling and analysis for this survey. SEMA is NATA

accredited for this work , NATA accreditation No. 15043 to ISO 17022005 &
General Requirements for Competence of Testing and Calibration
Laboratories. Appendix A presents detailed emission data, while Appendix

B presents the SEMA (NATA endorsed ) Emission Test Report, Report No.
5126.

The Total VOC samples were analysed by the NATA accredited TestSafe
laboratories, NATA No. 37 26, ReportNo. 20122578

The results of the current stack emission tests are presented in detail in
Sections4.2to 4.5.

OXIDES OFNITROGEN(NO ) EMISSION TESTRESULTS

GAsENGINENO. 1

The average NOy (expressed as NQ) emission concentration for Gas Engine
No.1 stacks were:

A Stack 1A (EPA ID No.1): 210 milligrams per cubic metre (mg/m 3)
corrected to 5% Q.
A Stack1B (EPA ID No.3): 246mg/m 3 corrected to 5% Q.

GAs ENGINE NO. 2

The average NO (expressed as NQ) emission concentration for Gas Engine
No.2 stackswere:

A Stack2A (EPA ID No.2): 194 mg/m 3corrected to 5% O

A Stack2B (EPA ID No.4): 223mg/m 3 corrected to 5% .

VOLATILEORGANIC COMPOUNDS (VOC) EVISSION TESTRESULTS

GAsENGINENO. 1

The Protection of the Environment and Operations (Clean Air) Regulation
2010requires VOCs to be reported as npropane equivalent.

The total VOC emission concentration for Gas Engine No.1 stacks were:
A Stack 1A(EPA ID No.1): less than 6.96 mg/m? as n-propane equivalent

A Stack 1B(EPA ID No.3): less than 3.55 mg/m3 as n-propane equivalent.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 5 5126/S21945/12
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4.3.2 GAsENGINENO. 2

4.4

4.5

The total VOC emission concentration for Gas Engine No.2 stackswere:
A Stack 2A(EPA ID No.2): less than 3.48 mg/m3 as n-propane equivalent

A Stack 2B(EPA ID No.4): less than 3.55 mg/m3 as npropane equivalent.

OXYGEN (O2) EMISSION TESTRESULTS

For the purpose of calculations the in-stack O, concentration was taken
during each NO x emission monitoring period . Average results are:

A Gas Engine No.18 EPA ID No.1 8 Stack 1A 89.8%

A GasEngine No.1 8EPAID No0.39d Stack1Bd 10.3%
A GasEngine No.2 8 EPA ID No.2 8 Stack2A 89.8%
A

GasEngine No.2  EPA ID No.4 ¢ Stack2B 6 10.%%

OTHERPARAMETERS

Table 4-1 summarises the results for dry gas density, moisture content,
molecular weight of stack gases, temperature, velocity and volumetric flow
rate of the exhaust gasesfor each engine.

TABLE4-1 MEASUREMENT OPHYSICALEMISSION PARAMETERS

Gas Engine No.1 Gas Engine No.2
. Units of
Emission Parameter Stack 1A Stack 1B Stack 2A Stack 2B
Measure | gpa D EPA ID EPA ID EPA ID
No.1 No.3 No.2 No.4
Dry gas density kg/m 3 1.31 1.31 1.31 1.31
Moisture Content % 8.5 7.7 9.0 6.6
Molecular weight of stack gases g}lglé 29.384 29.404 29.396 29.412
Temperature oC 301.0 302.4 357.9 3354
Average Velocity m/s 24.6 21.9 27.5 22.4
Average volumetric flow rate m3/s 0.75 0.68 0.76 0.66
Key: kg/m 3 = kilograms per cubic metre
g/g -mole = grams per gram molecular weight
% = percent
oC = degrees Celsius
m/s = metres per second
m3/s = cubic metres per second @C and 1 atmosphere
STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 6 5126/S21945/12
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5 CONCLUSIONS

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

A NOx and VOC emission concentrations are summarised in Table 5-1.

TABLES-1 SUMMARY OF EMISSION TESTRESULTS

Location Average NO Average VOC
(as NOy) (as n-propane)
(mg/m3 @ 5% Q) (mg/m?3)
Stack 1A
Gas Engine EPA ID No.1 210 6.96
No- Stack 1B
ac
<3.
EPA ID No. 3 246 355
Stack 2A
194 <3.48
Gas Engine EPA ID No. 2
No.2 Stack 2B
ac 223 <3.55
EPA ID No. 4

Note: There are variations in the laboratory detection levels for individual VOCs. To present the most
conservativeaverage representativen-detection VOC concentrations, the values presented above
are based on the highest rdetection valuéor the relevant VOC detectéu the analysis.

Key:

% = Percent

< = Less than

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

NO = Nitroge n oxides (expressed as Nitrogen Dioxide (NO3)

(o)) = Oxygen

vOoC = Volatile Organic Compounds (VOC) expressed as n-propane
* = Below the quantitative detection level for laboratory analysis

A The NOx emission concentrations (expressed as NQ) were measured
and found to be less thanthe OEH NSW EPL concentration limit of 250
mg/m 3 for all four locations on the day of testing at reference
conditions.

A The measured VOC emission concatrations (expressed as rpropane)
for all four locations were lessthan the OEH NSW EPL concentration
limit of 40mg/m 2on the day of testing.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 7 5126/S21945/12
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6 TESTMETHODS
6.1 EXHAUSTGAS VELOCITY ANDTEMPERATURE

6.2

6.3

(OEH NSW TM- 1 & 2, Australian Standards AS 4323.1 and 4323.2)

Velocity profiles were obtained across the stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer.

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

CONTINUOUSGASEOUSANALYSIS
(OEH NSW TM- 11and TM-25)

Sampling and analysis of exhaust gas were performed using two of
Stephenson Environment al Management
environmental air quality monitoring laboratories. Emission gases were
distributed to the analysers via a manifold. Flue gas from the stack was
drawn continuously. The following components of the laboratory were

relevant to this work:

Gas Transfer Technical Heaters PTFE sample lines
Eurotherm Temperature Controllers
Oxides of Nitrogen Testo 350 XL
Oxygen Testo 350 XL
Calibration BOC Special Gas Mixtures relevant for each analyser.

Instrument calibrations were performed at the start and
finish of sampling at each location.

QA/QC Calibration (Zero/Span) checks
Sample line integrity calibration check

VOLATILEORGANIC COMPOUNDS(VOC) ANALYSIS

(OEH NSW TM-34; USEPA M18)

A sample of stack gas was drawn onto an activated carbon adsorption tube.
Analysis to USEPA TO-14 using Gas Chromatography/Mass Spectrometry

(GC/MS) and Gas Chromatography/Photo -lonisation Detection (GC/P ID)
was performed by the NATA accredited labora tories of TestSafe Australia.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 8 5126/S21945/12
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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY
NORTHSYDNEY, NSW NOVEMBER2012

6.4 ACCURACY

All results are quoted on a dry basis. SEMA has adopted the following (Table
6-1) uncertainties for various stack testing methods.

TABLEG-1 ESTIMATION OFMEASUREMENUNCERTAINTY

Pollutant Methods Uncertainty
Velocity AS4323.1, TM2, USEPA 2A, 2C 5%
Moisture AS4323.2, TM22, USEPA 4 25%
Nitrogen Oxides TM-11, USEPA 7E 15%
Oxygen and Carbon Dioxide TM-24, TM-25,USEPA 3A 1% actual
ot romi Compous | 134, Usep 1

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) (Sourced
Measurement Uncertainty)

Sources: Measurement Uncertaintyd implications for the enforcement of emissiomits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Gulance Note (Monitoring) M2 Monitoring of stack emissions ta Einvironment Agency Version
3.1 NovembeR005.

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA PAGE 9 5126/S21945/12
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APPENDIXA 0 EMISSION TESTDATA

Glossary:

% =
oC =
am?3/min =
Normal Volume (m3) =
am?3 =
g/g mole =
als =
hrs =
kg/m 3 =
kPa =
m?2 =
m/s =
m3/sec =
mg =
mg/ m3 =
(o7} =

Abbreviations of Personnel

PWS =
JW =
PC =
AN =
AP =

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 @C and 1 atmosphere
milligrams

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

Peter W Stephenson
Jay Weber

Paul Cimbaly

Ali Naghizadeh
Alok Pradhan
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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY
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TABLEA - 1 A.ow TESTRESULTS FORPAID Nos. 1-4
Emission Test Results Flow Flow Flow Flow
Project Number 5126 5126 5126 5126
Project Name Cogent Cogent Cogent Cogent
Energy Energy Energy Energy
Test Location EPAIDNo.1 | EPAID No.3 | EPAID No. 2 | EPAID No. 4
Stack 1A Stack 1B Stack 2A Stack 2B

Date 1-Nov-12 1-Nov-12 1-Nov-12 1-Nov-12
RUN 1 1 1 1
Sample Start Time (hrs) 8:.01 8:.01 9.57 9.57
Sample Finish Time (hrs) 9:06 9:06 11:35 11:35
Sample Location (Inlet/Exhaust) Exhaust Exhaust Exhaust Exhaust
Stack Temperature (oC) 301.0 302.4 357.9 335.4
Stack CrossSectional area (m2) 0.071 0.071 0.071 0.071
Average Stack Gas Velodty (m/s) 24.6 21.9 27.5 22.4
Actual Gas Flow Volume 104 93 117 95
(am3/min)
Total Normal Gas Flow Volume 45 41 46 40
(m3/min)
Total Normal Gas Flow Volume 0.75 0.68 0.76 0.66
(m3/sec)
Total Stack Pressure (kPa) 101.14 101.24 101.09 101.25
Molecular W eight Dry Stack Gas 29.384 29.404 29.396 29.412
(g/g -mole)
Dry Gas Density (kg/m3) 1.312 1.313 1.312 1.313
Moisture Content (% by volume) 8.5 7.7 9.0 6.6
Oxygen (02) (%) 9.8 10.3 9.8 10.5
Carbon Dioxide (CO2) (%) 6.2 6.2 6.3 6.2
Sampling Performed by JW, PC JW, PC JW, PC JW, PC
Sample Analysed by (Laboratory) On-Site On-Site On-Site On-Site
Calculations Entered by AP AP AP AP
Calculations Checked by AN AN AN AN

STEPHENSONENVIRONMENTAL M ANAGEMENT AUSTRALIA APPENDIXA-II 5126/S21945/12
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APPENDIXB d NATA ENDORSEDEMVISSION TESTREPORT
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Stephenson

Environmental Management Australia

=/ -

Peter W Stephenson & Associates Piy Lid
ACN 002 800 526 (Incorporated in NSW)
ABM 75 002 600 526

Newington Business Park

Unit 7/2 Holker Street

Mewington MSW 2127 Australia
Tel: (02) 9737 9991

Fax: (02) 9737 9993

E-Mail: info@stephensonenyv.com.au

Emissions Test Report No. 5126

The sampling and analysis was commissioned by:

Client Organisation:
Contact:
Address:
Telephone:

Facsimile:

Project Number:
Test Date(s):
Production Conditions:

Analysis Requested:

Sample Locations:

Sample ID Nos.:

NATA accredited laboratory number 15043,
Accredited for Compliance with ISO/IEC 17025,
This document is issued in accordance with NATA's

This report cannot be reproduced unless in full.

Origin Energy Pty Ltd

Eoghain Maguire

101-103 Miller Street, North Sydney, NSW
02 9503 5799

02 9503 5904

5126/521945/12
1 November 2012

Normal operating conditions during testing,

Temperature, flow, velocity, molecular weight, dry
gas density, moisture, Oxygen, Volatile Organic
Compounds and Nitrogen Oxides.
EPAIDNos1,2, 3and 4

See Attachment A

accreditation requirements.

STEPHENSON EMVIRCNMENTAL MANAGEMENT AUSTRALIA,

VERSION: 1.7 FAGE] OF 6
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Emission Test RerorT NOLAT26

Identification The samples are labelled individually. Each label recorded the
testing laboratory, sample number, sampling location (or
Identification) sampling date and time and whether further
analysis is required.
5 : NATA Laboratory Analysis
de > - S o .
Test ﬁ?iﬁ:{: ?:SNH’” ber for Sampling Bi: NATA Accreditation
Anaty No. & Report No.
Dry Gas Density NSW TM-23, USEPA M3 SEMA, Accreditation No.
15043, Emission Test
Report 5126
Flow NSW TM-2, USEPA M2A, 2C SEMA, Accreditation No.
15043, Emission Test
Report 5126
Moisture NSW TM-22, USEPA M4 SEMA, Accreditation No.
15043, Emission Test
Report 5126
. : NSW TM-23, USEPA M3 SEMA, Accreditation No.
(1\3/1:51:;‘111&1 Weight of Stack 15043, Emission Test
Report 5126
Oxides of Nitrogen NSW TM-11, USEFA MYE, 7D SEMA, Accreditation No.
15043, Emission Test
Report 5126
Oxygen NSW TM-25, USEPA M3A, SEMA, Accreditation No.
15043, Emission Test
Report 5126
Stack Temperature NSW TM-2, USEFPA M2, 2C SEMA, Accreditation No.
15043, Emission Test
Report 5126
Velocity NSW TM-2, USEPA M2A, 2C SEMA, Accreditation No.
15043, Emission Test
Report 5126
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: 1.7 PAGE2OF &
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Enussion Test RerorT NO.5126

Volatile Organic Compounds OEH NSW TM-34, USEPA M18 TestSafe Australia,
Accreditation No. 3726,
Report No. 2012-2578

Deviations from Test Methods Nil

Sampling Times NSW - As per Test Method requirements or if not specified in the
Test Method then as per Protection of the Environment Operations
(Clean Air) Regulations Part 2.

Reference Conditions INSW - As per

(1) Environment Protection Licence conditions, or

(2) Part 3 of the Protection of the Environment Operations
(Clean Air) Regulations

All associated NATA endorsed Test Reports/Certificates of Analysis are provided separately in
Attachment A.

Issue Date

27 November 2012

P W Stephenson
Managing Director

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERSION: 1.7 PAGE3 OF &
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Enission Test Rerort NO5ST26

SUMMARY OF THE AVERAGE EmiIssiON ResuLts — Test REporT No. 5126

Units of EPAID EPAID EPAID EPAID
Emission Parameter Measure No.1 No. 3 No. 2 No. 4
Stack 1A Stack 1B Stack 2A Stack 2B
gas density kg/m? 1.31 131 1.31 131
Moisture Content %o 8.5 7.7 9.0 6.6
I:fﬁ’i':“'la" Weight of stack g/ g-mole 29.384 29.404 29.396 20.412
Nitrogen Oxides @5% 0,2 210 246 194 273
mg,/m?
Oxygen % 9.8 10.3 9.8 105
Temperature °C 301.0 302.4 357.9 3354
Velocity m/s 24.6 219 27.5 224
Volatile Organic Compounds mg/m? 6.960 <3.55 < 3.48 <3.55
Volumetric Flow rate mé/s 0.75 0.68 0.76 0.66
Key:
=C = degrees Celsius
% = percentage
kg/m? = kilograms per cuibic metre
g/ g mole = grams per gram mole
m/s = metres per second
m3/s = dry cubic metre per second 0°C and 101.3 kilopascals (kpa)
mg/m? = milligrams per cubic metre at 0C and 101.3 kilopascals (kpa)
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA VERsION: 1.7 PAGE4 CF 6
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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY
NORTHSYDNEY, NSW NOVEMBER2012

Emission Test Report No.5126

EsTIMATED UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Moisture AS4323.2, NSW TM-22, USEPA 4 25%
Nitrogen Oxides NSW TM-11, USEPA 7E, 15%
Oxygen and Carbon Dioxide NSW TM-24, TM-25, USEPA 3A 1% actual
Velocity AS4323.1, NSW TM-2, USEPA 2A & 2C 5%
Volatile Organic Compounds _
(Adsorption Tube Method) NSW TM-34, USEFA 18 25%
Key:

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

Uncertainty)

Sources: Measurement Uncertninty — implications for the enforcement of emission limits by Maciek Lewandowski
(Environment Agency) & Michael Woedfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency Version 3.1 June
2005.

STEPHEMSON ENVIROMMENTAL MANAGEMENT AUSTRALIA VERsION: 1.7 PAGESOF &
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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY
NORTHSYDNEY, NSW NOVEMBER2012

EMISSION TEST REPORT N©.5126

ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS
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COGENTENERGYPTYLTD G AS ENGINE EMISSIONSURVEY

NORTHSYDNEY, NSW NOVEMBER2012
w
A
Test Safe CHEMICAL ANALYSIS BRANCH A
Safety is no ;a;J:anl‘ : WOYEB
Ali Naglizadah Lab. Reference:  2012-2578

Stephenson Environmental Management Australia
Unit 7/2 Holker Street
NEWINGTON NSW 2127

SAMPLE ORIGIN: Project No. 5126
DATE OF INVESTIGATION:  01/11/2012 DATERECEIVED:  2/11/12
ANALYSISREQUIRED:  Volatile Organic Compounds

REPORT OF ANALYSIS

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

Forall administrative or account details please contact Sue Northover or Jeanine Wells.

0doasll

g O’Donnell
Manager
N\
M, “
Date: 15/11/12 % /\
HIC-MRA NATA
NG
TestSafe Australia ~ Chemical Analysis Branch i/ N, creguation o, 3726
ABN 77682742966  5A Pioneer Avenue Thornleigh NSW 2120 AUSTRALIA , This document is issued in accordance with
Telephone: 61294734000 Facsimile: 61 2 9980 6849 Email: labi orkcoverifjsw.gov.au NATA’s accreditation requirements.
WorkCover Assistance Service 131050 Website: www.workcover.nsw.gov.au Accredited for compliance with ISO/IEC 17025

STEPHENSONENVIRONMENTALM ANAGEMENT AUSTRALIA APPENDIXB-VIII 5126/S21945/12



COGENTENERGYPTYLTD
NORTHSYDNEY, NSW

G AS ENGINE EMISSIONSURVEY

NOVEMBER2012

s

WorkCover

Test Safe

GOVERNMENT
A U S T R A L | A
dnalysis of Volatile Organic Compounds in Workplace Air by GC/MS
Client :Ali Naglizadh
Sample 1D :722053 Sample :2012-2578-1F
Front Back Front Back
No Compounds CAS No No Compounds CAS No
ug/section pg/section
Aliphatic hydrocarbons (LOD = sug/compound/section) Aromatic hydrocarbons (Lop = Iug/compound/section)
1 2-Methylbutane 78-78-4 ND ND 39 Benzene 71-43-2 ND ND
2 n-Pentane 109-66-0 ND ND 40 Ethylbenzene 100-41-4 ND ND
3 2-Methylpentane 107-83-5 ND ND 41 Isopropylbenzene 98-82-8 ND ND
4 3-Methylpentane 96-14-0 ND ND 42 1,2,3-Trimethylbenzene 526-73-8 ND ND
5 Cyclopentane 287-92-3 ND ND 43 1,2,4-Trimethylbenzene 95-63-6 ND ND
6 Methylcyclopentane 96-37-7 ND ND 44 1,3,5-Trimethylbenzene 108-67-8 ND ND
7 2,3-Dimethylpentane 565-59-3 ND ND 45 Styrene 100-42-5 ND ND
8| n-Hexane 110-54-3 ND ND 46 |  Toluene 108-88-3 ND ND
9|  3-Methylhexane 589.34-4 ND ND |47  p-Xylene &/or m-Xylene bt ND ND
10|  Cyclohexane 110-8-27 ND ND 48 0-Xylene 95-47-6 ND ND
11|  Methylcyclohexane 108-87-2 ND ND Ketones (LoD #49, #54 & #55 =Sug/e/s; #50, #51, #52 & #S3 “25ug/cls)
12| 2,2 4-Trimethylpentane 540-84-1 ND ND 49 Acetone 67-64-1 ND ND
13|  n-Heptane 142-82-5 ND ND 50|  Acetoin 513-86-0 ND ND
14|  n-Octane 111-65-9 ND ND 51 Diacetone alcohol 123-42-2 ND ND
15|  n-Nonane 111-84-2 ND ND 52 Cyclohexanone 108-94-1 ND ND
16|  n-Decane 124-18-5 ND ND 53 Isophorone 78-59-1 ND ND
17|  n-Undecane 1120-21-4 ND ND 54 Methyl ethyl ketone (MEK) 78-93-3 ND ND
18| n-Dodecane 112-40-3 ND ND 55 Methyl isobutyl ketone (MIBK|  708.70-7 ND ND
19  n-Tridecane 629-50-5 ND ND Alcohols (LOD = 25ug/compound/section)
20| n-Tetradecane 629-59-4 ND ND 56 Ethyl alcohol 64-17-5 80 ND
21| o-Pinene 80-56-8 ND ND 57| n-Butyl alcohol 71-36-3 ND ND
22|  B-Pinene 127-91-3 ND ND 58 Isobutyl alcohol 78-83-1 ND ND
23| D-Limonene 138-86-3 ND ND 59 | Isopropyl alcohol 67-63-0 ND ND
Chlorinated hydrocarbons (Lop= Suy/compound!scction) 60 |  2-Ethyl hexanol 104-76-7 ND ND
24| Dichloromethane 75-09-2 ND ND 61 Cyclohexanol 108-93-0 ND ND
25 1,1-Dichloroethane 75-34-3 ND ND Acetates (Lop= Mmmpwndl&o-)
26 1,2-Dichloroethane 107-06-2 ND ND 62 Ethyl acetate 141-78-6 ND ND
27|  Chloroform 67-66-3 ND ND 63 n-Propyl acetate 109-60-4 ND ND
28| 1,1,1-Trichloroethane 71-55-6 ND ND 64 n-Butyl acetate 123-86-4 ND ND
29| 1,1,2-Trichloroethane 79-00-5 ND ND 65 Isobutyl acetate 110-19-0 ND ND
30| Trichloroethylene 79-01-6 ND ND Ethers (LoD = 25ug/compound/section)
31| Carbon tetrachloride 56-23-5 ND ND 66 Ethyl ether 60-29-7 ND ND
32|  Perchloroethylene 127-18-4 ND ND 67 | _tert-Butyl methyl ether oamon) | 1634-04-4 ND ND
33| 1,1,2,2-Tetrachloroethane 79-34-5 ND ND 68 Tetrahydrofuran (THF) 109-99-9 ND ND
34| Chlorobenzene 108-90-7 ND ND Glycols (LOD = 25ug/compound/section)
35| 1,2-Dichlorobenzene 95-50-1 ND ND 69 PGME 107-98-2 ND ND
36 1,4-Dichlorobenzene 106-46-7 ND ND 70 Ethylene glycol diethyl ether | 529_74.7 ND ND
Miscellaneous (LoD #37= Sug & #38=25ug/compound/section) 71 PGMEA 108-65-6 ND ND
37|  Acetonitrile 75-05-8 ND ND 72| Cellosolve acetate 111-15-9 ND ND
38|  n-Vinyl-2-pyrrolidinone 88-12-0 ND ND 73 DGMEA 112-15-2 ND ND
Total VOCs (LOD =50ug/compound/section) 100 ND Worksheet check YES YES
2012-2578.xIs Page 2 of 6 ey,
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TestSafe Australia - WorkCover NSW Chemical Analysis Branch
WorkCover NSW ABN 77 682 742966 5A Pioneer Avenue, Thornleigh, NSW 2120, Australia
Telephone: 61294734000 Facsimile: 61 2 9980 6849 Email: lab@workcover.nsw.gov.au

Website: testsafe.com.au/chemical.asp WorkCover Assistance Service: 13 10 50
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