Technical Report No. 2

Alr Emissions Inventory
for the Greater Metropolitan Region in
New South Wales

2008 Calendar Year

Biogenic and Geogenic Emissions:
Results

EPA



ACKNOWLEDGMENTS

This study was performed with the help of organisations and individuals who should be recognised
for their efforts.

Data provided by other government departments and service providers, including the Australian
Bureau of Agricultural and Resource Economics and Sciences, Bureau of Transport Statistics,
Commonwealth Scientific and Industrial Research Organisation, International Fertilizer Industry
Association, Primary Industries Division of the Department of Trade and Investment, Regional
Infrastructure and Services, NSW Rural Fire Service, Office of Environment and Heritage and United
States Department of Agriculture, were essential for the completion of this study.

The work of a number of individuals is acknowledged, including Mr Nick Agapides, Manager Major
Air Projects and Mr Kelsey Bawden, Senior Technical Policy Advisor, for their efforts in project
scoping and management, developing emission estimation methodologies, collecting activity data,
developing databases, estimating emissions and preparing this report.

© Copyright State of NSW and the Environment Protection Authority

The Environment Protection Authority and the State of NSW are pleased to allow this material to be
reproduced in whole or in part for educational and non-commercial use, provided the meaning is
unchanged and its source, publisher and authorship are acknowledged.

Published by:

Environment Protection Authority

59-61 Goulburn Street

PO Box A290

Sydney South 1232

Phone: (02) 9995 5000 (switchboard)

Phone: 131 555 (environment information and publications requests)
Fax: (02) 9995 5999

TTY: (02) 9211 4723

Email:

Website:

ISBN 978-1-74293-463-1
EPA 2012/0046
August 2012


mailto:info@environment.nsw.gov.au
http://www.environment.nsw.gov.au/

Air Emissions Inventory for the Greater Metropolitan Region of New South Wales
Executive Summary

EXECUTIVE SUMMARY

An air emissions inventory project for biogenic and geogenic sources has taken over 2 years to
complete. The base year of the biogenic and geogenic inventory represents activities that took place
during the 2008 calendar year. The area included in the inventory covers the greater Sydney,
Newcastle and Wollongong regions, known collectively as the Greater Metropolitan Region (GMR).

The inventory region defined as the GMR measures 210 km (east-west) by 273 km (north-south). The

inventory region is defined in Table ES-1 and shown in Figure ES-1.

Table ES-1: Definition of Greater Metropolitan, Sydney, Newcastle and Wollongong regions

Greater Metropolitan 210 6159 420 6432
Sydney 261 6201 360 6300
Newcastle 360 6348 408 6372
Wollongong 279 6174 318 6201

The biogenic and geogenic air emissions inventory includes emissions from the following
sources/ activities:

> Agricultural burning;

> Bushfires;

> Prescribed burning;

> Fugitive/windborne from agricultural lands and unpaved roads;

> Microbial activity and chemical processes of nitrification and denitrification in soil;
> Fertiliser application to agricultural lands;

> Tree canopy and grass (i.e. cut and uncut); and

> Marine aerosol.

The pollutants inventoried include criteria pollutants specified in the Ambient Air Quality NEPM
(NEPC, 2003), air toxics associated with the National Pollutant Inventory NEPM (NEPC, 2008) and the
Air Toxics NEPM (NEPC, 2004), and any other pollutants associated with state-specific programs, i.e.
Load Based Licensing (Protection of the Environment Operations (General) Regulation 2009 (PCO,
2010)) and the Protection of the Environment Operations (Clean Air) Regulation 2010 (PCO, 2011).
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Load Based Licensing (Protection of the Environment Operations (General) Regulation 2009 (PCO,
2010)) and the Protection of the Environment Operations (Clean Air) Regulation 2010 (PCO, 2011).

Figure ES-1: Definition of Greater Metropolitan, Sydney, Newcastle and Wollongong regions
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Table ES-2 presents total estimated annual emissions (for selected substances) from all biogenic and

geogenic sources in the whole GMR and the Sydney, Newcastle and Wollongong regions. Total

estimated annual emissions are also presented for the region defined as Non Urban. This region is the

area of the GMR minus the combined areas of the Sydney, Newcastle and Wollongong regions. The

selected substances were chosen because they:

> Are the most common air pollutants found in airsheds according to the National Pollutant

Inventory NEPM (NEPC, 2008);

> Are referred to in National Environment Protection Measures (NEPMs) for Ambient Air Quality
(NEPC, 2003) and Air Toxics (NEPC, 2004); and

> Have been classified as priority air pollutants (NEPC, 2006).

Table ES-2: Total estimated annual emissions from biogenic and geogenic sources in each region

1,3-BUTADIENE 0.24 23 4.39 0.48 28
ACETALDEHYDE 16 865 201 14 1,095
CARBON MONOXIDE 301 28,545 5,484 603 | 34,934
LEAD & COMPOUNDS 0.10 2.16 0.46 8.89 x 103 2.73
OXIDES OF NITROGEN 126 8,319 1,296 71 9,811
PARTICULATE MATTER <10 um 689 28,719 3,901 327 | 33,635
PARTICULATE MATTER <2.5 pm 121 6,176 951 90 7,338
POLYCYCLIC AROMATIC HYDROCARBONS 8.44 x 102 7.41 1.37 0.14 9.00
SULFUR DIOXIDE 2.72 259 50 5.49 317
TOTAL SUSPENDED PARTICULATE 2,422 99,401 12,940 1,096 | 115,859
TOTAL VOLATILE ORGANIC COMPOUNDS 3,404 130,284 32,468 3,482 | 169,637

Figure ES-2 shows the proportions of total estimated annual emissions (for selected substances) from

biogenic and geogenic sources in the whole GMR and the Sydney, Newcastle, Wollongong and Non

Urban regions.
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Figure ES-2: Proportions of total estimated annual emissions from biogenic and geogenic sources in
each region

iv



Air Emissions Inventory for the Greater Metropolitan Region of New South Wales
Executive Summary

Table ES-3, Table ES-4, Table ES-5, Table ES-6 and Table ES-7 present total estimated annual emissions
(for selected substances) from each biogenic and geogenic source type in the whole GMR and the
Sydney, Newcastle, Wollongong and Non Urban regions, respectively.

Figure ES-3, Figure ES-4, Figure ES-5, Figure ES-6 and Figure ES-7 show the proportions of total
estimated annual emissions (for selected substances) from each biogenic and geogenic source type in
the whole GMR and the Sydney, Newcastle, Wollongong and Non Urban regions, respectively.
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Table ES-3: Total estimated annual emissions by biogenic and geogenic source type in the GMR

1,3-BUTADIENE 0.28 5.87 22 - - - - - - - 28
ACETALDEHYDE - - - - - - -1 1,009 86 - 1,095
CARBON MONOXIDE 325 7,338 27,271 - - - - - - - 34,934
LEAD & COMPOUNDS 5.11 x104| 7.37 x 102 0.27 1.55 x 102 2.36 - - - - - 273
OXIDES OF NITROGEN 12 217 806 - - 8,778 - - - - 9,811
PARTICULATE MATTER <10 um 42 739 2,747 114 1,559 - - - -1 28,435 33,635
PARTICULATE MATTER < 2.5um 40 627 2,331 20 206 - - - - 4,114 7,338
POLYCYCLIC AROMATIC HYDROCARBONS 0.73 1.75 6.52 - - - - - - - 9.00
SULFUR DIOXIDE 1.79 67 248 - - - - - - - 317
TOTAL SUSPENDED PARTICULATE 43 752 2,796 250 2,624 - - - -1 109,395| 115,859
TOTAL VOLATILE ORGANIC COMPOUNDS 24 514 1,909 - - -1160,150 | 5,007 | 2,033 - 169,637
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Figure ES-3: Proportions of total estimated annual emissions by biogenic and geogenic source type in the GMR
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Table ES-4: Total estimated annual emissions by biogenic and geogenic source type in the Sydney region

1,3-BUTADIENE 2.40 x 10-2 0.64 3.72 - - - - - - - 4.39
ACETALDEHYDE - - - - - - - 136 64 - 201
CARBON MONOXIDE 28 806 4,650 - - - - - - - 5,484
LEAD & COMPOUNDS 443 x105|8.10 x103| 4.67 x 102 1.40 x 103 0.40 - - - - - 0.46
OXIDES OF NITROGEN 1.00 24 137 - - 1,133 - - - - 1,296
PARTICULATE MATTER <10 um 3.63 81 468 10 263 - - - - 3,074 3,901
PARTICULATE MATTER < 2.5um 3.46 69 397 1.77 35 - - - - 445 951
POLYCYCLIC AROMATIC HYDROCARBONS 6.37 x 10-2 0.19 1.11 - - - - - - - 1.37
SULFUR DIOXIDE 0.16 7.34 42 - - - - - - - 50
TOTAL SUSPENDED PARTICULATE 3.69 83 477 23 443 - - - -1 11,912 12,940
TOTAL VOLATILE ORGANIC COMPOUNDS 2.10 56 326 - - -1 29,881 677 1,526 - 32,468
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Figure ES-4: Proportions of total estimated annual emissions by biogenic and geogenic source type in the Sydney region
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Table ES-5: Total estimated annual emissions by biogenic and geogenic source type in the Newcastle region

1,3-BUTADIENE 521 x103| 6.0 x102 0.18 - - - - - - - 0.24
ACETALDEHYDE - - - - - - - 11| 514 - 16
CARBON MONOXIDE 6.13 75 220 - - - - - - - 301
LEAD & COMPOUNDS 9.62 x10-6|7.54 x 104 | 2.21 x 103 1.17 x 103 9.70 x 102 - - - - - 0.10
OXIDES OF NITROGEN 0.22 222 6.50 - - 117 - - - - 126
PARTICULATE MATTER <10 um 0.79 7.56 22 8.54 64 - - - - 586 689
PARTICULATE MATTER < 2.5um 0.75 6.42 19 1.48 8.46 - - - - 85 121
POLYCYCLIC AROMATIC HYDROCARBONS 1.38 x10-2|1.79 x 10-2| 5.26 x 102 - - - - - - -| 8.44 x 102
SULFUR DIOXIDE 3.37 x 102 0.68 2.00 - - - - - - - 2.72
TOTAL SUSPENDED PARTICULATE 0.80 7.70 23 19 108 - - - -1 2,264 2,422
TOTAL VOLATILE ORGANIC COMPOUNDS 0.46 5.26 15 - - -1 3,207 53| 122 - 3,404
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Figure ES-5: Proportions of total estimated annual emissions by biogenic and geogenic source type in the Newcastle region
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Table ES-6: Total estimated annual emissions by biogenic and geogenic source type in the Wollongong region

1,3-BUTADIENE 5.22 x 103 0.48 - - - - - - 0.48
ACETALDEHYDE - - - - - 10 3.46 - 14
CARBON MONOXIDE 6.53 597 - - - - - - 603
LEAD & COMPOUNDS 6.56 x 105 5.99 x 103 2.83 x 103 - - - - - 8.89 x 103
OXIDES OF NITROGEN 0.19 18 - 53 - - - - 71
PARTICULATE MATTER <10 pm 0.66 60 1.86 - - - - 264 327
PARTICULATE MATTER < 2.5um 0.56 51 0.25 - - - - 38 90
POLYCYCLIC AROMATIC HYDROCARBONS | 1.56 x 10-3 0.14 - - - - - - 0.14
SULFUR DIOXIDE 5.94 x 10-2 5.43 - - - - - - 5.49
TOTAL SUSPENDED PARTICULATE 0.67 61 3.14 - - - - 1,031 1,096
TOTAL VOLATILE ORGANIC COMPOUNDS 0.46 42 - - 3,307 51 82 - 3,482
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Figure ES-6: Proportions of total estimated annual emissions by biogenic and geogenic source type in the Wollongong region
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Table ES-7: Total estimated annual emissions by biogenic and geogenic source type in the Non Urban region

1,3-BUTADIENE 0.25 5.16 17 - - - - - - - 23
ACETALDEHYDE - - - - - - - 852 13 - 865
CARBON MONOXIDE 291 6,451 21,803 - - - - - - - 28,545
LEAD & COMPOUNDS 4.57 x 104 6.48 x 102 0.22 1.29 x 102 1.87 - - - - - 2.16
OXIDES OF NITROGEN 10 191 644 - - 7,474 - - - - 8,319
PARTICULATE MATTER <10 um 37 650 2,196 95 1,230 - - - -1 24,511 28,719
PARTICULATE MATTER < 2.5um 36 551 1,864 16 163 - - - - 3,546 6,176
POLYCYCLIC AROMATIC HYDROCARBONS 0.66 1.54 5.21 - - - - - - - 7.41
SULFUR DIOXIDE 1.60 59 198 - - - - - - - 259
TOTAL SUSPENDED PARTICULATE 38 661 2,235 209 2,070 - - - -1 94,188 99,401
TOTAL VOLATILE ORGANIC COMPOUNDS 22 452 1,526 - - -1 123,756 | 4,226| 303 - 130,284
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Figure ES-7: Proportions of total estimated annual emissions by biogenic and geogenic source type in the Non Urban region
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