Task Force on National Greenhouse Gas Inventories

Launch of IPCC Inventory Software

2006 IPCC guidelines for National Greenhouse Gas Inventories
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AIm to Introduce the new IPCC
Inventory Software

* Presentations
— 2006 Guidelines
— The Inventory Software

— Examples
* Energy Sector
« Waste Sector
« Land Use

¢« Q&A
« Demonstration/trials in small groups
— Install software if you wish
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IPCC Guidelines

« |PCC Guidelines consist of:
1. Methods
2. Default data
3. Good Practice Guidance
4. Reporting Instructions
« 1,2 & 3 can be used whatever reporting is agreed on
— IPCC or otherwise
 Thus the methods and data in the 2006 Guidelines can
be used however emissions and removals are reported
— 1996 Guidelines, GPG or 2006 Guidelines |DCC
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2006 Guidelines

« The Revised 1996 Guidelines are 16 years old and much of the
data they use is significantly older

 The 2006 Guidelines are a valuable resource that
— Contain much new and revised data

— Have improved data and methods that can and are being used by
Inventory compilers reporting under the Revised 1996 Guidelines

— Include methods for a more complete range of sources/sinks.

— Dispense with “potential emissions” approaches replacing them with
simple Tier 1 methods.

— Update and expand guidance on “Good Practice”: QA/QC, Data
Collection, Uncertainties, Methodological Choice etc.
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Example of improved emission factors:
Fossil Fuel Carbon Contents

Revised 1996 Guidelines + GPG 2006 Guidelines

« Marland & Rotty (1984) « Annex 1 Parties Inventories submitted
»  Grubb (1989) in 2004 (2002 Emissions): NCV,

. Expert Meetings Carbon factors

— 1991 OECD (1991)
— 1992 IPCC/OECD (1993) « |PCC EFDB data as of December
2003: Carbon and CV data including

»  Conversions use CV from OECD/IEA developing countries

(1996) and 10% & 5% for gross to net
CV (GCV to NCV) « |[EANCV Database November 2004

(includes developing country data)
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N,O — Bituminous Coal Combustion

/ If value in
Revised 1996

S Guidelines

and 2006

Guidelines are
the same point

will lie on this
line

$3

C 0
510 -
O
-]
O
@)
@)
a5
ol
o
o
~
0.1
0.1

e

t‘?"\‘} JETT. vy
Ve Fam)
Va*E v v
NSRRI

wMO UNEP

1 10 100

Revised 1996 Guidelines IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanege



New Guidance in 2006 Guidelines

Fuel Combustion

CO, -Transport and Storaae

Urea-based Catalysts (Road Transport)
Fugitive Emissions from Fuels

Abandoned Underground Mines
Mineral Industry

Glass Production

Ceramics

Non Mefallurgical Magnesia Production
Chemical Industry

Caprolactam, Glyoxal & Glyoxylic Acid

Titanium Dioxide Production

Petrochemical and Carbon Black Production
Metal Industry

Lead Production

Zinc Production
Electronics Industries

Integrated Circuit or Semiconductor

TFT Flat Panel Display

Photovoltaics

Heat Transfer Fluid

Other Product Manufacture and Use
Electrical Equipment
Military Applications
Accelerators
Medical Applications
Propellant for Pressure and Aerosol Products
Substitutes for Ozone Depleting Substances
Land Use
Complete, consistent reatment of fires
Setlements remaining Setiements
Some wetlands categories
Urea Application
Indirect N»O Emissions from Manure
Harvested Wood Products
Waste
Open Burning of Waste
Biological Treatment of Solid Waste
Other
Indirect N,O Emissions from the Atmospheric
Deposition of N (excluding agriculture)



“New” gases In 2006 Guidelines

— Sources ldentified in 2006 Guidelines
CAL\JI‘I’entl?/, Many non-annex | > |psisOR =09 o g
NNEX parties just report HEE R EE EERE
partletstrr]nust these S |8 2llgcleglse s>
report these o |2 g 2=l 2l >
\ s 3218 g|s5lsaglz
| /L v
HFC, PFC, SEy J v
nitrogen trifluoride (NF5) J v |V
trifluoromethyl sulphur pentafluoride / 7
(SFCF,)
halogenated ethers (e.g. C,F;,OC_ H., I J
CHF,OCF,0C,F,OCHF,, CHF,OCF,OCHF,) “‘New” gases
CF,l, CH,Br,, CHCI, only from
these sub- —
CH,Cl, CH,CI categories |V |
C,F,C(O)C,F,
C,F, C.Fg, c-C,F,O v v .
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New Tier 1 Method: Landfills

« The 2006 Guidelines provide a simple, Tier 1 approach, to
estimating emissions from landfill (SWDS).

— This avoids any “potential” emission estimates as these are misleading
and may over- or under-estimate emissions

— A spreadsheet is provided that at a minimum requires ONLY the waste
arising in the current year (with historic population data).

— As more information is added the estimates become increasingly
refined. A time series of waste arising, changes in SWDS capacity or
changes in waste composition can be included if available.

— Incidentally this spreadsheet can be used for projections

-
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New Methods: IPPU & HWP

« Fluorinated Gases

— Minimal data needed: Only need to know current years'’
Imports, exports, production etc. and year of first use.

« Harvested Wood Products

— No national data needed: All data can be downloaded from
the FAO.

IDCC
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Sectoral Changes in 2006 Guidelines

« Energy
— Improved fuel factors based on wide range of data
— CCS included explicitly
— Role of “reference approach” as QA tool clarified
— Urea Based catalysts

« |PPU - Industrial Processes and Product Use
— Combines Industrial Processes and Solvent Use

— No removals from short term COZ2 storage in products unless emissions
accounted for (e.g. Urea)

* AFOLU - Agriculture. Forestry and Other Land Use
— Combines Agriculture and LULUCF
— Improved consistency and coverage of fires (n.b. mapping back)

« Waste

~ New FOD model for landil sites | DCC
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Summary

* The 2006 Guidelines are available and can be used to
estimate emissions and removals for reporting according to
either the 1996, GPG or 2006 guidelines

* They are a valuable resource with

¢ New and updated emission factors and other parameters

+¢ Revised and updated methods

= No “potential” emissions (landfills, F-gas use) all Tier 1 methods give estimates of
annual emissions

= (Classification revised to improve transparency and reduce risk of double-counting
or omissions

= More clarity on distinction of Energy and IPPU sectors (non-energy use of fuels)
= More sources/sinks and gases covered
= |mproved HWP guidance

¢ GPG and methodological guidance integrated

IDCC
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IPCC Inventory Software

* We now have software that can assist in using the 2006
Guidelines
¢ It can be used for the whole inventory or just individual categories
+»+ Stand alone software with modest hardware requirements
¢ Includes Uncertainty and Key Category Analysis
“*Aids QA/QC
** Will output in non-Annex 1 National Communications format

»* Will be developed to include more input/output and reporting
options and complete Tier 2 coverage

“*FREE!
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IPCC Inventory Software: Overview

IpCC @@
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Outline

e Software Administration
e Use of worksheets

* Examples
- Simple worksheet: Energy sector
- Emissions Model: Solid waste disposal
- Data Manager: Land type
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How to set up compilers team?

XML file Energy
MDB file
Manager IPPU
Initial setting
«Country
°Inv Y
Ssgrnstory o m} AF O L U
XML file
Corﬁpﬂete
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2006 0  Solimare for Matonal Greenphouse Gas Inventories — maya — [Workeheeie]

o Apolication  Databsse  Tnvantory Yewr \ewkehasts  Beports  Iools  Bgont/mpot  Admniswsts  Mindow  Help = fF 3
[TFEEs 206 Catagorms SN Fusl Combustion Actiie
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= 1A% = Eneegy Tcustiiss Categoay: Frsl Conbruation Acbeale C | d- E
= - = t 1A ai0-Es L] ¥
e RTEETTEIE S st —  (_ alCgOory selected: £nergy
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& 2006 IPCC Software for Mational Greenhouse Gaz Invenlories - maya - [Worksheeig]

s Applization  Datshave  Inventory Wear  Whekscheste  Reportz  Tools  ExporUlmport  Administezte  Wiedow  Heb - &8
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Example: Energy
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Example: Waste
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ol Application Database Inventory Year  Worksheets Reports Tools

Export/Import  Administrate
— '_—J Time Series

Time Series

Window  Help

Category 4 - Waste
Gas

[METHANE (GH4)

)
logica ol 4A. SOI Id WaSte H4) Emissions (Gg CO2 Equivalents)

> 'ii'u?'ififal THHHHITHN

| 4B. Biological
I I I Treatment of Solid

—

0 o - — — | |
*1990 1951 199: 1993 1538 1535 : 2002 2003 2004 2005 2006 2007 2008
=ssment of uncartainty in trend: 1830

20058 2010

2011 2012

4C. Incineration and

Open Burning of
AE. Other YLasie

.

4D. Wastewater
Treatment and

Discharge

Save
L4 UINLI

Gas METHANE (CH4)




Waste Sector: 4A. Solid Waste Disposal

First order decay (FOD) method for estimation of CH, emissions
from solid waste disposal sites (SWDS)

» Estimates actual emissions

Two options for estimation of emissions from municipal solid
waste (MSW) depending on data availability

« Waste composition
* Bulk waste

Historical data on solid waste disposal

« Amount of MSW can be estimated from population and per capita waste
generation data (Tierl)
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ol Application Database Inventory Year Worksheets Reports  Tools  Export/Import  Administrate  Window  Help -8 X
Parameters thane Caorrection Factor | Activity Data | Amount Deposited | Methane Calculations | Methane Recovery | Results | Long Term stored G in SWDS | Harwested Wood Products |
4= Waste -
a Country/Temitory  Slovakia
ed Waste Disposal Sites Eurpe - Eastern E Horeal and temperate dry E|

aged Yaste Disposal Sites
Ezorised Waste Disposal Sites

iB- Fatment of Solid Waste
G d Open Buming of Waste
SR tment and Discharge
401 - Dol stewaster Treatment and Discharge
402- tewater Treatment and Discharge
4E - Other (p fy)
[=)-§ - Other
54 - Idirect = from the atmozpheric deposition of nitrogen in NOx and NH

5B - Other (p)

Solid Waste Disposal

m

4| [ 3

Time Delay

which iz equlvalenl 10 an average delay time of zix months before decay to methane commences
(“Delay time" = 6.1t is good practice to assume an average delay of from two to six months. If 2
valug greater than six months is chosen, evidence to support this must be provided. To make the
madel wark for delay times from 7 to 18 months, the number 13 in epo in all the methane

calculatig sheets is changed to 26, and DDOC in columns F and G s readdressed one cell down.

The default assumption is that the reaction starts on the first of January in the vear after deposition,

Approdct

*ActivitiData

Starting vea
DOCK fractior

Delay Time (mo

Fraction of meth 3l in
developed gas

Conversion Factor
Orddation Factar (01
Parameters for caba
% paper in industria
% wood in industrial

# The bulk waste option
Default values are estima
% Tn case of “ Population
In case of “National statisf

Save

POC dissimilated)

Waste by composition -

Fopulation / GOP (Tier 1} =
DOG (Degradable arganic carbon)

Methane generation rate constant (k)

1950 [weight fraction, wet bag

050 % Food Waste 0.150 Food Waste
fi % Garden 0.20 Garden

050 % Paper 04 Paper

1333333

100 =]

Wood and straw
Textiles

Disposable nappies

000 % =

Sewaqe sludae

000% = Industrial Waste

jotion of the climate zone.

or countries without data or with limited data on was]

' Activity Data” sheet to estimate amount of was
pounts directly into * Amount deposited” sheet.

0 Wood and straw
Texiles
Disposable nappies
Sewaqe sludae

Industrial Waste

Select appropriate

region and climate
zone

GARBON DIDKIDE (CO2)

to SWDS bazed on Population and GDP.

[1/ years]
.80 n
1060 v

1040 [+

1020 ]

1040+

100+ |

0050 [«

1060 v

with good information on bulk waste dizposed at

Uncertainties ] [ Reset to default ] [

IPCC default values will
be adjusted (e.g.
methane generation rate
constant

IPCC
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ol Application Database Inventory Year Worksheets Reports Tools  Export/Import  Administrate  Window  Help

Parameters | Methane Gorrection Factd AlE(iVi()' Data ‘ Methane Calculations | Methane Recovery | Results | Long Term stored G in SWDS | Harwested Wood Products |
B4 - aste » || Worksheet

Sector: Waste 1994
~4.A.1 - Managed Waste Disposal Sites Category: Methane emissions from SolidVaste Disposal Sites
~4.A.2 - Unmanaged Waste Disposal Sites Subcategory:  4.A- Solid Waste Disposal
443 - Uncategorised Waste Disposal Sites Sheet: Industrial and MSW Activity O
~4B - Binlogica| Trestment of Solid tiisste Data

£ 4G - Incineration and Cpen Buming of Waste Waste C iti Municipal Solid

~4G.1 - Waste Incineration
4G.2 - Open Burning of Waste Composition of waste going to solid waste disposal sites.
=40 - Wastewater Treatment and Discharge

~4D.1 - Domestic Wastewaster Treatment and Dischares Population | W tepercapita | TotalMSW | % SWDS | Totslto SWDS Garden Paper Wood Texile Nappies |- asiCS: other
~4.02 - Industrial Wastewater Treatment and Dischargs [millions] alcaplyr] [Ga] [Ga]
<4 E - Other (please specify)
2§ - Other ’— IPGG Regional Defaults

5.4 - Indirect N20 emissions from the atmospheric deposition of nitrogen in NOx and NH
-8B - Other (please specify)

o
i 1950
1951
1952
TE
!

m

i 1965
—| 1e%6 E

1967 7 33
|| This warkshest allows Cr[+G/Clr+#y ta copy/paste data. Only ed

< I +
[1POC 208 Guidelnes e Wersheetvenatbs
Time Delay

The default assumption is that the reaction starts on the first of January in the vear after deposition,
which iz equivalent to an average delay time of six monthe before decay to methane commences

(" Delay time” = 6). It is good practice to assume an average delay of from two to six monthe. ¥ a
value ereater than six manths is chosen, evidence to support this must be provided. To make the
model work for delay times from 7 to 18 months, the number 13 in “exp2” in all the methane

calculating sheets is changed to 25, and DDOGmd in columns F and G is readdressed one cell down. l ’ ’ ’ ' ’ , ’ , , l ’ F '

METHANE (CH4) Emissions {Gq CO2 Equivalents)

- ~ m n o ™~ = ) = -
= = = = = = = E 2 z
= =1 =1 = =1 S = =1 =] =
A 51 =1 A " " A " " 51

* Base year for assessment of uncenainty intrend: 1550

Gas  |METHANE (GH)

Are historical data
on solid waste NO

YES i
(25 fay disposal available? I D c C
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a5l Application

Database

Inventory Year

Worksheets

Reports  Tools  Export/Import  Administrate  Window  Help - 8 X

=& - Other

_m Parameters | Methane Correction Factor | Activity Data | Amount Deposited Methane Jaloulationd | Methane Recovery | Results | Long Term stored G in SWDS | Harwested Wood Products |

1 - Managed Waste Dizposal Sites
-4.4.2 - Unmanaged Waste Disposal Sites

-4 A3 - Uncategorised Waszte Disposal Sites
-4 B - Biological Treatment of Solid Waste

=+ 415 - Incineration and Open Burnine of Waste
451 - Waste Incineration

-45.2 - Open Burning of Waste

=40 - Wastewater Treatment and Discharge
401 - Domestic Wastewaszter Treatment and Discharege
402 - Industrial Waztewater Treatment and Dischares
----- 4 E - Other (please specify)

5.4 - Indirect N20 emissions from the atmospheric depozition
5B - Other (please specify)

Wiork sheet
Sector: Waste 1954
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory:  4.A- Solid Waste Disposal
Methane Calculations
DOC 015 DOCF 05 k (005 Half-fife time (h=In(2)/k)  13.86294361
0951229424 Month when the reactic set to start (M) 1313 exp2=exp(k*((13-My12)) 1 CH4 Fraction 05

exp 1=exp(k)

=4 DDOCm

decomposed

Decom pos able DOC
deposited

DOOCm decomposed.

MCF Deposition year

eposited CH4 generated

T
Depr

601.17188

Gag
1117188 0 5011?188

601.17188 I1.17188 0 117302425 29.3195 19.54833
11875 0675 601.17188 I1.17148 0 1716 98706 57.20007 38.13938
11875 0675 601.17188 1.17188 0 2234 42049 8373845 h5.82663
11875 0675 601.17188 1.17188 0 272661839 10897397 7264932
11875 0675 601.17188 1.17188 0 319481152 132974875 486525

RN 17188 117188 1 ARAN 17MRA TRRR198 TNAATRI| ™

Time Delay

down.

The default assumption is that the reaction starts on the first of January
in the year after deposition, which iz equivalent to an average delay time
of zix months before decay to methane commences
iz good practice to assume an average delay of from two to zix months. If
a value greater than six months iz chosen, evidence to support this must
be provided. To make the model work for delay times from 7 to 18

monthz, the number 13 in exp2 in all the methane calculating sheets iz
changed to 25, and DDOGmd in columns F and G is readdressed one cell

(" Delay time™ = £). Tt

METHAMNE (CH4) Emissions (Ga COZ Equivalents)

i

Waste category and il
type (e.g. industrial

waste)

o o~ @ o - ™ om = n o M~ m T o -
@ @ o @ o o o o o o =2 o o o = =
- -] T o = o o = o = o2 o = o o
Z = 3 - ™ NN Mo Mo N~ ~

sment of uncertainty in trend:

AME (GHY)

After entering
parameters and
activity data

Amount of CH, o
generated

PCC
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o Application  Database  Inventory Year

Worksheets  Reports

Parameters

Tools

Export/Import  Administrate

Window  Help

Methane Correction Factor | Activity Data | fimaunt Deposited | Methane Galculations | Methane Recavery Results

g Term stored G in SWDE | Harwested YWood Products ‘

Ed- Waste

>

-4 A1 - Managed Waste Dispozal Sites
-4 4.2 - Unmanaged Waste Disposal Sites
-4 A8 - Uncategorized Waste Disposal Sites
-4 B - Biological Treatment of Solid Waste
=40 - Iheineration and Open Burning of Waste
~ 4131 - Waste Incineration
- 4.2 - Open Burning of 'Waste
=40 - Wastewater Treatment and Discharge
~40.1 - Domestic Wastewaster Treatment and Discharge
402 - Ihdustrial Wastewater Treatment and Discharge
----- 4E - Other (please specify)
BB - Other
----- b - ndirect N20 emissions from the atmospheric depozition
----- 5B - Other (please specify)

m

< [ 3
Time Delay

The default assumption is that the reaction starts on the first of January
in the year after deposition, which iz equivalent to an average delay time
of six months before decay to methane commences (" Delay time” = 6.1t
iz good practice to assume an average delay of from two to six months. If
a value greater than six months is chosen, evidence 1o suppart this must
be provided. To make the model Work for delay times from 710 18

manths, the number 13 in exp? in all the methane calculative sheets is
ghanged 1o 26, and DDOCmd in columns F and G is readdressed one cell

own.

Wiorksheet
Sector:
Category:

Sheet:
Data

Subcategory:

Waste

Methane emissions from Solid Waste Disposal Stes
4 A- Solid Waste Disposal

Resutts

(Gag)

Methane  1erated

e

T

0 0 0 0 0 0

094908 0103621 123418 0.23051‘ 0.15966 002113 0.13?53 1955633 2231362 ] 2231382
|— 1952 18420 00687 241007 045645 031304 004122 0.26836 3813038 4355001 ] 4355001
|— 1953 168466 010056 355026 06774 046042 006033 03928 56 42563 i3 76168 ] i3 76158
|— 1954 47 013086 455388 [ 050202 007852 0A1118 1264832 8299817 ] 8299817
|— 1955 420307 015969 570658 11 073806 (09581 062378 886626 10130718 0 10130718
|— 1956 492707 018711 671604 ! 046877 011227 0.73089 1038752 1187337 0 118.7347
|— 1957 568923 021319 158688 099436 012791 043278 115 36548 13632062 0 18632062
|— 1958 fi21282 0238 461965 111502 01428 09247 13212954 151.10873 0 15110873
|— 1959 4001 02616 951585 123095 0.15696 102189 14523184 16613681 0 16613681
|— 1960 135317 023405 1037641 134233 017043 110853 15759513 18044177 0 18044177
|— 1961 B03222 031128 114089 147596 019677 11493 169 56058 194,497 0 194487
|— 1962 BETIT2 033717 1240239 160435 02023 127235 180 42734 20787806 0 20787408
|— 1963 427380 03618 1335546 112 021708 134783 19156509 22051762 0 2061762
|— 1964 484118 038624 1427215 184621 023114 141963 20178917 23274679 0 28014679
|— 1965 1037533 040752 151624 136008 24451 148793 21146559 24420513 0 244 29513
|— 1966 1087839 042873 159981 206949 025724 156289 22069363 26520078 0 265.29078
|— 1967 1136214 044889 16410 L1146 026934 151469 22048136 26576048 0 265.76048
|— 1968 1179831 046808 1754 227569 023085 157347 23783575 057207 0 2i5 7297
|— 1969 1221849 043632 18 2347262 029179 172839 2457827 28520264 0 28522264
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Example: Land Use
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Thank you

IPCC Inventory Software
IPCC Guidelines
can be downloaded from
http://www.ipcc-nggip.iges.or.|p
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