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ABBREVIATIONS AND ACRONYMS

BOD Biochemical Oxygen Demand

CH4 Methane

CO2 Carbon dioxide

DEPC Department of Environmental Protection and Conservation

DOCC Department of Climate Change

DOC Degradable Organic Carbon

DWR Department of Water Resources

FOD First Order Decay

GHG Greenhouse Gas

IPCC Intergovernmental Panel on Climate Change

J-PRISM Japanese Technical Cooperation Project for Promotion of Regional Initiative on
Solid Waste Management in Pacific Island Countries

MCF Methane Correction Factor

MSW Municipal Solid Waste

N20 Nitrous Oxide

NMVOCs Non-methane volatile organic compounds

OX Oxidation Factor

PVCC Port Vila City Council

PWD Public Works Department

QA/QC Quality Assurance/Quality Control

RTI Right to Information

SWD Solid Waste Disposal
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4.1: WASTE OVERVIEW
4.1.1: CATEGORY OVERVIEW

The waste sector in the 2006 IPCC Guidelines for National Greenhouse Gas Inventories provides
methodological guidance for estimation of carbon dioxide (CO-), methane (CHa4) and nitrous oxide
(N20) emissions from the following waste categories (See Figure A4.1 in Annex):

X/
X4

L)

Solid Waste Disposal (SWD)
Biological treatment for solid waste
Incineration and open burning of waste
Wastewater treatment and discharge

X/
X4

X/
X IR)

X/
X4

L)

Usually, CH4 emissions from Solid Waste Disposal sites (SWDS) are the largest source of
greenhouse gas emissions within the waste sector. Incineration and open burning of waste having
fossil carbon such as plastics are major sources of CO2 emissions under the waste sector. In SWDS,
wastewater treatment and burning of non-fossil waste, CO; is also produced. However, the CO>
produced is of biogenic origin hence it is not recommended to be reported in this sector!. The N.O
oxide is produced in most of the treatments addressed in the waste sector. It is significant in various
ways depending mostly on conditions and treatment type.

Non-methane volatile organic compounds (NMVOCSs) such as nitrogen oxide (NOy), carbon
monoxide (CO) and ammonia (NHz) are also products from waste and wastewater treatment and
discharge. Nonetheless, the waste volume does not provide specific methodologies for the
estimation of emissions from these gases. In general, indirect N2O produced from NMVOCs within
the waste sector is expected to be insignificant (Pipatti & Svardal, 2006).

Solid Waste Disposal on land (excluding burning of waste) and Domestic wastewater treatment
and discharge occurs in Vanuatu. Hence, these are the two waste categories that will be covered
in this manual.

4.1.2: SOLID WASTE DISPOSAL (SWD) ON LAND AND DOMESTIC WASTEWATER
IN VANUATU

The waste sector in Vanuatu encompasses of solid waste and wastewater. The main gases in this
sector comprise mainly of methane (CHa) and nitrous oxide (N2O) emissions estimated from the
two categories, Solid waste Management and Disposal (excluding biological waste) and Domestic
and Commercial wastewater (no industrial wastewater generation) (Ministry of Climate Change,
2020).

In solid waste management and disposal, the key source of methane emissions in Vanuatu is mostly
from anaerobic decomposition of wastes that are discarded at Bouffa landfill sites in Port Vila,

1 Oz emissions of biogenic origin are either covered by the methodologies and reported as carbon stock change in the
AFOLU Sector, or do not need to be accounted for because the corresponding CO2 uptake by vegetation is not reported in
the inventory (e.g., annual crops).
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Luganville and Lenakel SWDs. SWD constitutes to a great amount of total greenhouse gas (GHG)
emissions in Vanuatu from the waste sector itself. The GHG emission from this sector is a major
concern for the country. The common practice in the country of municipal solid waste (MSW)
disposal comprises of disposal on land (collected and disposes on landfills), open backyard
dumpsite, and disposal on unused land. SWD in urban areas poses many hazards compared to
scattered waste in rural areas. The reason being high urban population produces a higher per capita
MSW where the generation of organic fraction is relatively high. On the other hand, the shallow
waste depths of disposal do not induce anaerobic conditions. These allows for lower emissions of
methane in the rural areas in Vanuatu (MOCC, 2021)

The domestic wastewater in Vanuatu is greatly decentralized focusing on privately managed
households and commercial septic tanks for collecting human wastes. The by-product of sludge
and wastewater are produced from the waste decomposition process. Over time, residual sludge is
extracted by private services through tankers and is disposed at allocated waste sites or the sea.
The major GHG emissions from domestic wastewater include CH4 and N.O emissions. Reports
have stated that though GHG emissions from wastewater may not be relevant in Vanuatu, the
emissions are posing environmental hazards by increasing in time. Moreover, Tourism sector is a
major contributor to the country's economy hence the waste sector may negatively impact the
tourism sector in Vanuatu (Ministry of Climate Change, 2020).
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4.2: REFERENCE MANUAL
4.2.1: DATA COLLECTION

4.2.1.1: SOLID WASTE DISPOSAL ON LAND

The basic activity data requirements needed for First Order Decay (FOD) for Solid Waste
Disposal on Land in VVanuatu comprises of:

» The total population and GDP for the period of 1950 to 2022 to estimate CHa. The
activity data can be actual or modelled.

» Waste generation per capita (kg/cap/year). If not available, use IPCC default value for
Caribbean.

» Waste Composition (If no country-specific data is available, break the total waste
diverted to SWDs into composition with the use of default IPCC default for Oceania).
If country-specific data are available, use either the waste composition or a bulk waste
approach. The waste composition approach is a great initiative if the waste management
practices changes.

» The types of solid waste management sites in Vanuatu with the distribution (%) of
waste among these sites.

Table 1: Key Parameters for Activity Data (AD) in Solid Waste Disposal on
Land

Activity Data \ Key Parameters Units
Key Parameters for AD-1
General Population and %+ The country’s population In millions
Climate Data ¢+ Total population served by waste In millions
management services
%+ The mean average temperature In Degree Celsius
s Climate Zone: Tropical Wet for Vanuatu (-C)
Characteristics of the solid % Anaerobically
waste disposal sites in %+ Semi-aerobically
Vanuatu, the fraction of waste ¢+ Deep sites and/or high-water table
managed: ¢+ Shallow Sites

¢+ Uncategorized

Key Parameters for AD-2

Information on total waste % Total MSW (municipal solid waste) (tonne/capita/yr.)
generation by population generation
%+ Does MSW include industrial waste
generated? (Yes, or no?) In kilo tonnes
If No, estimate total industrial waste (kt).
generated
¢ Is sludge deposited in SWDS? In kilo tonnes
If yes, how much sludge was deposited? (Kt)

In kilo tonnes (kt)

Page | 8
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Total clinical waste (generally not included
in MSW)

Total hazardous waste (generally not
included in MSW)

In kilo tonnes (kt)

Key Parameters for AD-3

Waste flows: fraction of total
MSW collected (should total
to 100%)

% of the amount collected that goes to
solid waste disposal sites (SWDS).

% of the amount collected that fraction sent
to composting.

% of the amount collected that fraction is
open burned.

% of the amount collected that in
incinerated

% of the amount collected that sent to
recycling.

Waste flows: fraction of
MSW not collected (should
total up to 100%)

7/
°

7/
°

% of the amount not collected waste that is
sent to composting.

% of the amount not collected waste that is
open burned

% of the amount not collected waste that is
sent to recycling.

Key Parameters for AD-4

Composition of waste in
Vanuatu (should total to
100%)

X/
L X4

7/
L X4

X/
L X4

X/
L X4

X/
L X4

X/
L X4

% Food

% Garden

% Paper/Cardboard
% Wood

% Textiles

% Rubber/leather, etc

If data is not available, use IPCC default values for
Caribbean.

Management practices at
Landfills

X/
L X4

X/
L X4

Are you recovering landfill gas? (Yes/No)
If yes, amount of landfill gas recovered)
How is landfill gas recovery estimated?

Landfill gas unit
in kt

4.2.1.2: DOMESTIC WASTEWATER

4.2.1.2.1: METHANE (CH,) EMISSIONS IN DOMESTIC WASTEWATER

The activity data for Domestic Wastewater in Vanuatu to estimate methane (CHa) is the total
amount of organically degradable material in wastewater (TOW). To calculate TOW, the required

data should be gathered:

» The country’s population
» Country-specific per capita Biological Oxygen Demand (BOD), (g/person/day). If
unavailable, use default value for region “Latin America”, being the closest to Caribbean
(Refer to Annex Table A4.1).
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» The correction factor (1) for additional industrial BOD that is discharged into sewers. (Note
that for collected the default value is 1.25, for uncollected the default is 1.00).
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(See 2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Section

6.2.2.3 for the Choice of Activity Data and Equation 6.3).

Table 2: Additional activity data required to estimate methane (CH4) emissions
in domestic water.

ACTIVITY DATA NOTES UNITS
Total Organic Component kg BOD/yr.
removed as sludge
Fraction of Population in Income groups in Vanuatu In millions
Income group (1) e High Income Group
e Medium Income
Group
e Low Income Group
The degree of utilization of Vanuatu lacks proper sewage
treatment/discharge pathway or | and wastewater treatment
system, j, for each income systems. Waste is disposed
group fraction via:
o [llegal stormwater
connections
e Direct discharge to
poor
designed/maintained

septic systems that
leach contaminants
into coastal and
freshwater system
The Emission factor Use default for values for B, | kg CH4 /kg BOD
and MCEF; to calculate EF
from equation.

EFj=Bo * MCFj
(See Annex Table A4.2 &
Table A4.3)
The amount of CH4 recovered kg CHa/yr.

(See 2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Section
6.2.2.1 for the Domestic wastewater Choice of Method and Equation 6.1).
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4.2.1.2.2: INDIRECT NITROUS OXIDE (N20) EMISSIONS IN DOMESTIC WASTEWATER

At present, Vanuatu lacks treatment plants. When treatment plants are established in the future,
Direct N2O emissions can be calculated utilizing the following activity data requirements:

The total amount of nitrogen in wastewater effluent (N/yr.)

Country’s population (millions)

Protein consumption (annual per capita protein consumption (kg/person/year.)).

Fraction of nitrogen in protein, default = 0.16 (N/kg protein)

Default factor for non-consumed protein added to the wastewater. (See Annex Table A4.4

for Fnon-con)

» Default factor for industrial and commercial co-discharged protein into the sewer system.
(See Annex Table A4.4 for Finp-com)

» Nitrogen removed with sludge (default = zero), kg N/yr.

YVVVYVY

(See 2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Section
6.3.1.3 for the Domestic wastewater, Choice of Activity Data and Equation 6.8).

4.2.2. DATA SOURCES (DEPARTMENTS, STAKEHOLDERS)

The country’s specific data can be collected from the following
departments/stakeholders/organization:

e Department of Environmental Protection and Conservation (DEPC)
e Department of Water Resources (DWR)

e Port Vila City Council (PVCC)

e Environment Unit, Public Health at the Ministry of Health

e Department of Climate Change (DOCC)

e UNELCO Engie

e Public Works Department (PWD)

Once a data set is selected, a more detailed formal specification of data should be created. A clear
clarity of data requirements will allow data that is requested from the different
departments/organizations to be delivered upon expectation (Goodwin, Woodfield, Ibnoaf, Koch,
& Yan, 2006). The specification should include details such as:

e Definition of the data set (e.g., time series, sectors and sub-sector detail, national coverage,
requirements for uncertainty data, emission factors and/or activity data units).

e The format (e.g., spreadsheet) and structure (e.g., what different tables are needed and their
structure) of the data set,

e Description of any assumptions made regarding national coverage, the sectors included,
representative year, technology/management level, and emission factors or uncertainty
parameters.

Page | 11
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e ldentification of the routines and timescales for data collection activities (e.g., how often
is the data set updated and what elements are updated).

e Reference to documentation and QA/QC procedures.

e Contact name and department/ organization.

e Date of availability.
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Flow chart 4.1: Details of access to data sources by Department of Climate Change

(DOCQC)

/AD collection for SWD on land \

\___ & Domestic Wastewater /

(DOCC)

Project Consultants

Acless to

Data Source

Vanuatu
Electronic Single
Window

Dialogue

Department of Environmental
Protection & Conservation

{ N

\ /

Department of Water Resources

a N

UNELCO Engie

~

N

Public Works Department (PWD)

Data Delivery

Port Vila City Council (PVCC)

J

Environment Unit,
Public Health
(MOH)

Table 3 Detailed Information of Collecting Data from Sources.

Project Consultants

( QC: Data in raw Tables \Tj»

(DOCC)

Department/ | Roles and Dates Relevant Contact Person | Comments
Organization | Responsibility Governing
Arrangement

Department of
Water
Resources
(DWR)

To provide
information on
measurements
and analysis of
BOD, COD, and
activity data on
Domestic
wastewater
operations
(collection and
disposal of
waste) in rural

areas in Vanuatu.

First week of
April- First
week of May
every year

A Memorandum
of understanding
or Right to
Information (RTI)
can be provided
between DWR
and DOCC

Department of
water resources
Tel:
(678)22423/3343
5

Email:
esteitoka@vanua

tu.gov.vu

For significant
information and
data collection,
DOCC needs to
send a prompt
letter to DWR
two

months prior.

A follow-up
email or call is
crucial as well.

Department of
Environmental
Protection &
Conservation
(DEPC)

To provide
relevant
information on
activity data and

First week of
April- First
week of May
every year

A Memorandum
of understanding
or Right to
Information (RTI)
can be provided

Environment
Unit

For significant
information and
data collection,
DOCC needs to
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key parameters between DEPC Name: lonie send a prompt
on SWD on land. and DOCC Bolenga letter to DEPC
(Principal two

Officer on Waste

Management and

Pollution
Control)

Email: ibolenga
@vanuatu.gov.v
u

Name:
Annabelle Alilee
(Pollution
Control Officer)
Email:

aalilee@vanuatu.

months prior.

A follow-up
email or call is
crucial as well.

gov.vu
Public Works | To provide First week of | A Memorandum | Public Works For significant
Department relevant April- First of understanding | Department information and
(PWD) information and | week of May | or Right to data collection,
data on the every year Information (RTI) | Email: DOCC needs to
operation can be provided pwdheadoffice@ | send a prompt
(collection and between PWD vanuatu.gov.vu | letter to PWD
disposal) of and DOCC Tel: 33460 or two
domestic 22790 months prior.
wastewater in
Urban and sub- A follow-up
urban areas. email or call is
crucial as well.
UNELCO To provide First week of | A Memorandum | UNELCO For significant
Engie relevant April- First of understanding | ENGIE information and
information and | week of May | or Right to Email: data collection,
data on the every year Information (RTI) | unelco@engie.co | DOCC needs to
operation can be provided m send a prompt
(collection and between Tel: 26000 letter to
disposal) of UNELCO and UNELCO two
domestic DOCC months prior.
wastewater in
Urban and sub- A follow-up
urban areas. email or call is
crucial as well.
Port Vila City | To provide First week of | A Memorandum For significant
Council relevant April- First of understanding information and
(PVCCQC) information and or Right to data collection,
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data on the week of May Information (RTI) DOCC needs to
operation of every year can be provided send a prompt
SWD on land between PVCC letter to PVCC
and domestic and DOCC two
wastewater months prior.
management
within its A follow-up
jurisdiction. email or call is
crucial as well.
Department of | DOCC is February — Provide a Name: Nelson DOCC is
Climate responsible to March every Memorandum of | Kalo responsible for
Change send a formal year understanding or | Director of doing a follow-
(DOCCQC) letter requesting Right to Climate Change | up to the

relevant data and
information on
SWD on land
and Domestic
Wastewater to
the
Environmental
Protection and
Conservation,
The Department
of Water
Resources,
Public Works
Department,
UNELCO, Port
Vila City
Council, and the
Environment
Unit under the
Ministry of
Climate Change.

Information (RTI)
to the
Environmental
Protection and
Conservation,
The Department
of Water
Resources, Public
Works
Department,
UNELCO, Port
Vila City
Council, and the
Environment Unit
under the
Ministry of
Climate Change

Email:
nekalo@vanuatu

.gov.vu

departments or
organization for
the required
data to be
delivered upon
schedule.
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4.2.3. DATA ASSUMPTIONS

Solid Waste Disposal

The main considerations and assumptions made are provided for both bulk and waste composition
options to estimate methane emissions on Solid waste disposal on land in Vanuatu (See 2006 IPCC
Guidelines, Volume 5 Chapter 3 Solid Waste Disposal, Section 3.2.3, Choice for emission factors
and parameters under Half-life).

The default assumption for the time delay is that the reaction starts on the first of January
in the year of deposition, which is equivalent to an average delay time of six months before
decay to methane commences (“Delay time = 6”). It is best to assume an average delay
time of six months. If a value greater than six months is chosen, evidence to support this
must be provided.

Waste composition (especially the organic component) is one of the main factors
influencing both the amount and the timing of CH4 production.

Moisture content of a SWDS is an essential element for anaerobic decomposition and CH4
generation. A simplified method assumes that the moisture content of a SWDS is
proportional to the mean annual precipitation (MAP) in the location of the SWDS (Pelt et
al., 1998; U.S. EPA, 1998; Environment Canada,2003) or to the ratio of MAP and potential
evapotranspiration (PET).

The extent to which ambient air temperatures influence the temperature of the SWDS and
gas generation rates depends mainly on the degree of waste management and the depth of
SWDS.

Waste in shallow open dumps generally decomposes aerobically and produces little CH4,
and the emissions decline in shorter time than the anaerobic conditions. Managed (and deep
unmanaged) SWDS creates anaerobic conditions.

Domestic Wastewater

The emission factor for N2O emissions is based on limited field especially on specific assumptions
considering the occurrence of denitrification and nitrification activities in rivers and estuaries (See
2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Section 6.3.1.2,
Choice for emission factors and Section 6.3.4, QA/QC, Completeness, Reporting and
Documentation). The assumptions provided are:

All nitrogen is discharged with the effluent.

N20 production in rivers and estuaries is directly related to nitrification and
denitrification and, thus, to the nitrogen that is discharged into the river. (See Volume 4,
Table 11.3 of Section 11.2.2 in Chapter 11, N2O Emissions from Managed Soils, and
CO2 Emissions from Lime and Urea Application).
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e All nitrogen associated with consumption and domestic use, as well as nitrogen from co-
discharged industrial wastewater, will eventually enter a waterway. As such, this estimate
can be seen as a conservative estimate and covers the entire source associated with
domestic wastewater use.
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4.3. CALCULATING GREENHOUSE GAS EMMISSIONS
FROM WASTE SECTOR

SOLID WASTE DISPOSAL (SWD)

4.3.1 METHODOLOGY CHOICE FOR SOLID WASTE DISPOSAL (SWD)

Figure 1: Decision Tree Utilized for Method Selection in Estimating CH4
Emissions from Solid Waste Disposal Sites in Vanuatu

Are
good quality
country-specific activity
data on historical and current

Estimate emissions using
country-specific methods or
IPCC FOD method with

country-specific key

Are
country-specific
models or key

Yes—p

parameters”
available?

waste disposal'
available?

parameters and good quality
country-specific activity data.

Collect current waste

Box 3: Tier 3

disposal data and estimate

Estimate emissions using

historical data using
guidance in Section 3.2.2.

the IPCC FOD method with

No=———{ default parameters and good
Is T quality country-specific
solid waste v activity data.
: es
disposal on land a key Box 2 Tier 2

category *?

Estimate Emissions using
the IPCC FOD method with
default data to fill in missing

country-specific data.

Box 1: Tier 1

Figure 4.1: (See 2006 IPCC Guidelines, Vol.5, Figure 3.1)

Note: Due to the national circumstances (lack of resources) Vanuatu does not have yet reliable
country-specific emission factors and parameters and therefore, and is therefore applying the
default parameters and Tier 1 methods to estimate emissions from the category 4A — Solid Waste
Disposal and its subcategories 4.A.1 Managed disposal sites, 4.A.2 Unmanaged Disposal Sites and
4.A.3 Uncategorized Waste Disposal.
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EQUATIONS USED

1. Determine the Amount of Decom D D ited in the SWDs Each Year
Step 1: FOD (first-order decay)
1.1 Estimating the mass of waste available for decomposition (DDOCm)
Equation 1

EQUATION 3.2
DECOMPOSABLE DOC WASTE DISPOSAL

DDOCm =W x DOC x DOCt x MCF

v
=

Amount of waste (See 2006 IPCC Guidelines, Vol.5, Pg. 9, EQUATION 3.2)

» DOC Degradable organic carbon in the waste (See 2006 IPCC Guidelines, Vol.5, Pg. 9,
EQUATION 3.2).

» DOCs = Fraction of DOC that can decompose anaerobically (See 2006 IPCC Guidelines, Vol.5,
Pg. 9, EQUATION 3.2)

> MCF = Amount that will decompose anaerobically (See 2006 IPCC Guidelines, Vol.5, Pg. 9,
EQUATION 3.2).

> DOCs uses a default value of 0.5 (See IPCC Guidelines, Vol.5 Pg. 27, Table 3.5).

1.2 Determining the time series of waste decomposing
Equation 2

EQUATION 3.4
DDOCm ACCUMULATION IN THE SWDS AT THE END OF THE YEAR T

DDOCmaT = DDOCde + (DDOCmaT-l X e-k)

Where:

> DDOCmat = Mass of decomposable DOC accumulated at the end of the year. (See 2006
IPCC Guidelines, Vol.5, Pg. 9, EQUATION 3.4)

> DDOCmdr = Amount of DOC deposited in the current year (See 2006 IPCC Guidelines,
Vol.5, Pg. 9, EQUATION 3.4)

» (DDOCmat-1 X &%) = Amount of degradable waste accumulated from the previous year that
has not yet decomposed (See 2006 IPCC Guidelines, Vol.5, Pg. 9, EQUATION 3.4)
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Equation 3

EQUATION 3.5

DDOCn decompT = DDOCar-1 X (1 = e-k)

» T = Inventory year (See 2006 IPCC Guidelines, VVol.5, Pg. 9, EQUATION 3.5)

> DDOCmat = DDOCm accumulated in the SWDS at the end of year T, Gg (See 2006 IPCC
Guidelines, Vol.5, Pg. 9, EQUATION 3.5)

> DDOCmat-1= DDOCm accumulated in the SWDS at the end of the year (T-1), Gg (See
2006 IPCC Guidelines, Vol.5, Pg. 9, EQUATION 3.5)

> DDOCMdT = DDOCm deposited into the SWDS in year T, Gg (See 2006 IPCC Guidelines,
Vol.5, Pg. 9, EQUATION 3.5)

> DDOCmM decompT = DDOCm decomposed in the SWDS in year T, Gg (See 2006 IPCC
Guidelines, Vol.5, Pg. 9, EQUATION 3.5)

> Kk =reaction constant, k = In (2)/t1/2 (y-1) (See 2006 IPCC Guidelines, VVol.5, Pg. 9, EQUATION
3.5)

» 11/2 = half-life time (y) (See 2006 IPCC Guidelines, Vol.5, Pg. 9, EQUATION 3.5)

2. Determine Methane Generated as a Result of Decomposition Each Year

Step 2: Converting DDOC to Methane Generated

Equation 4
EQUATION 3.6
CH; GENERATED FROM DECAYED DDOCm

CH, generated = DDOCm decompr X F x 16/12,

Where:

> CHagenerated = Amount of CH4 generated from decomposable material (See 2006 IPCC
Guidelines, Vol.5, Pg. 10, EQUATION 3.6)

> DDOCmM decompt = DDOCm decomposed in year T, Gg (See 2006 IPCC Guidelines, \VVol.5,
Pg. 10, EQUATION 3.6).

> F = Fraction of CH4, by volume, in generated landfill gas (fraction) (See 2006 IPCC
Guidelines, Vol.5, Pg. 10, EQUATION 3.6).

> 16/12 = molecular weight ratio CH4/C (ratio) (See 2006 IPCC Guidelines, Vol.5, Pg. 10,
EQUATION 3.6).
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> The default value of (F) = 0.5 (See 2006 IPCC Guideline, Vol.5, Pg.27, Table 3.1)

3. Determine Methane Emissions

Step 3: Converting Methane to Methane Emissions
Equation 5
EQUATION 3.1

CH4 EMISSION FROM SWDS

CHa EMISISONS = [5 CHs GENERATED x7—R] x (1 - OX1)

Where:

> CHj4 Emissions = CH4 emitted in year T, Gg (See 2006 IPCC Guidelines, Vol.5, Pg. 8,
EQUATION 3.1)

T = Inventory year (See 2006 IPCC Guidelines, Vol.5, Pg. 8, EQUATION 3.1)

X = Waste category or type/ material (See 2006 IPCC Guidelines, VVol.5, Pg. 8, EQUATION 3.1)
Rt = Recovered CH4 in year T, Gg (See 2006 IPCC Guidelines, Vol.5, Pg. 8, EQUATION 3.1)
OX7 = Oxidation factor in year T. (fraction)

Default value R =0

Default OXt = 0% (See 2006 IPCC Guideline, Vol 5, pg. 15, Table 3.2)

V YV V V V VY
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4.3.2 STEP —BY — STEP CALCULATION, DOCUMENTING RESOURCES
USED

1. USING THE FOD MODEL PARAMETERS:

FILE https://www.ipcc-
nggip.iges.or.jp/public/2006ql/pdf/5 Volume5/IPCC Waste Model.xls

1.0 Open Google Browser and type in “IPCC Guidelines for National Greenhouse Gas
Inventories” (See illustrations below)

c G IPCC Guidelines for National Gas Inve Y ©

[ Al Bookmarks

Gmail Images  Z i o

Search "IPCC Guidelines for National
Greenhouse Gas Inventories”

+

Add shortcut

# Customize Chrome

1.1 Click on the website “2006 IPCC Guidelines for National Greenhouse Gas” (See illustration
below).

< X 2% google.com/search?q=IPCC+Guidelines+for+National+Greenhou: I i IPCC+Guideli ! as+inventoriestigs lerp=EaZ.. % & @ i
o _ (o]8 -g;e IPCC Guidelines far National Greenhouse Gas Inventories 4 | HH

Al Images News Shopping Videos i More Tools SafeSearch ~

About 1,440,000 results (0.33 seconds)

2006 IPCC Guidelines for National Greenho... .

Book

@ ipcc-nggip About

hitps:/iwww ipcc-nggip iges.or jp s public 3
- - - Did you like this book?
2006 IPCC Guidelines for National Greenhouse Gas i o
The Terms of Reference (TOR), Table of Contents (TOC) and Workplan for preparation

these Guidelines as approved by the IPCC at its 21st session "Click on the "2006 The Waste volume gives methodological guidance for
Vol 2 Energy - Vol.5 Waste - Vol.4 AFQLU - Vol 1 GGR IPCC Guidelines for estimation of carbon dioxide (COZ2), methane (CH4) and
National nitrous oxide (NZO) emissions from Tollowing categories: «
Greenhouse Gas' N
Intergovernmental Panel on Climate Change (IPCC) Solid waste disposal (Chapter 3), ... Google Books

https:/fwwav.ipce.ch > report » 2019-refinement-to-the-...
X o . originally published: 2006
2019 Refinement to the 2006 IPCC Guidelines for National ...
The 2006 IPCGC Guideli for National Gas Inventories (2006 IPCC Guidelines)
provide a technically sound methodological basis of national greenhouse

Feedback

Read now
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1.2 Click on the “Vol.5 Waste” (See illustration below)

& 5 @ % ipec-nggipiges.orjp/public/2006g1/ * & @

Task Force on
National Greenhouse Gas Inventories

INTERGOVERNMENTAL PANEL on Climate chanege wiio
* PCC vieb

Publications
Home IPCC 2006 IPCC Guideli for Nati [e] h Gas Inventories
IPCC-TFI Home
Organization
i - 2008 IPCC Guidelines T PR
| T AT e 2006 IPCC Guidelines for
o Vol 2 Energy . .
etands Sunplement Vol 3 IPPU National Greenhouse Gas Inventories
KP Supplement
s - Cover, Foreword and Preface [
B89 O koo Other Language Versions: Ov i B!i
. 3 erview
GPG-LULUCF » Arabic Click on the =
« Chinese ossary [Bm

Degradation of Forest
GPG2000

Revised 1996 IPCC Guidelines
Technical Bulletins

Presentalions et Adobe
Reader
Support fo Inventory Compilers

[l Emission Factor Database (EFDB)
[} inventory Software

Meetings

FAQs

Links.

Electronic Discussion Group (EDG)

"Vol.5 Waste"
& French List of Contributors [ *1

«Russian
«Spanish *1: Corrected chapter(z) as of April 2007

The series consists of five volumes:

Yolume 1 General Guidance and Reporting

“olume 2 Energy:

T

<« > C

. ' 2““%":‘3628.‘“' o 2006 IPCC Guidelines for
elinis Suppicment Wols R National Greenhouse Gas Inventories
P Suppement Rirtiiey Volume 3
1 2006 IPCC Guidelines Waste
GPG-LULUCF I ——
[ P———y — Chapter Chapter Name
GPG2000 - Cover Page of Volume 5 [T
Revised 1996 IPCC Guidelines 1 Introduction [T
Technical Bulletine 2 Waste Generation, Composition, and Management Data g
Presentations 3 Solid Waste Disposal [Ryg 1
ST AT | IPCC Waste Model (MS Excel) |
I Emission Factor Database (EFDB) 4 Biological Treatment of Selid Waste [ R 9
I Inventory Software 5 Incineration and Open Burning of Waste [ "Click on "IPCC
Meetings 6  Wastewater Treatment and Discharge R =1 *11 Waste Model
FAQs Annex 1 Worksheets [T "6 (MS Excel)
Links *1: Corrected chapter(s) as of April 2007
Electronic Discu: Group (EDG) *6: Corrected chapter(s) as of August 2011

*9: Corrented chapter(s) as of July 2013.
*11: Corrented chapter(s) as of June 2019.

In addition the worksheets are provided here in MS Excel spreadshest
format as supporting material to assist users of the guidelines. They are
simply the above into sp without any
additional formulae.

8 The Nabel Foundation

All Worksheets in Vol.5

IPCC honoured with the
<001 Nobel Feace Frize All Worksheats of 2006GLs (all in one flle. zipped. 201KB)
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1.4 Open the file, IPCC model https://www.ipcc-
ngqgip.iges.or.jp/public/2006gl/pdf/5 Volume5/IPCC Waste Model.xls

1.5 Note that the possible data entries are in tabs colored yellow (See red arrows below)

% IPCC Waste Model Vanuatu_Pop Data [Compatibility Mode] - Excel P Search Signin i}
File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help ¥ Share
Brh [pa o ma|==(o 2 B By EsE by O
M- 5 o Fill
Paste b I u I A == =|z= 3= o/ o |0 00 Insert Delete Format Find &
B IU A. | E==E|E=E $-% 9 %4 & Clear~
- v v v ear Select v
Clipboard I Font Alignment Number Styles Cells Editing ~
M11 A ] v
Al B | C | D | E | F | G | H | | J | K | L M N | o | B | Q [«
This spreadsheet implements the Tier 1 method for estimating emissions of methane from solid waste disposal sites. For
details of the method see the 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 5 Chapler 3
9_
10 ©IPCC 2006
12 .
13 Introduction
147 This spreadsheet has been developed by the IPCC to enable countries to estimate em issions of methane from solid waste disposal
15’ sites (SWDS) using the first order decay method. It also allows an estimation ofthe carbon stored in the SWDS by in the Harvested
15— Wood Products (HWP) category as well as methane from HWP in SWDS. See Volume 4 Chapter 12 for details.
17| Workshests
18 Hame Details
19— Instructions  (This worksheet) Step by step guidance for using the model
. Parameters Data entry for parmeters such as DOC and decay haltlife
20_ MCF  Data entry for distribution of waste management types (used to estimate a tim e series for the weighted average
21 methane correction &ctor)
227 Activity Data entry for population and gross domestic product to estimate MSW and industrial waste generation
23| Amnt_Deposited Data entry for waste amounts disposed (or calculated from Activity sheet)
24’ Recovery 0X Data entry for methane recovery
25_ Resuts Displays results (methane generated and emitted)
2% Stored_C  Dieplays carbon stored in the SWDS
27- HWP Displays carbon stored in the SWDS and methane emitted from H arvested Wood Products
25_ Theory Background to f t Order theor d equations used in the model
. Defauts IPCC default val rmethal Inerati ite constants by material type and cli zone, DOC values by
29_ waste type, and genera mpo: ,and disposal by region
30 Food Calculations ste
H| Garden Calculations for’ (yard) rk
32 Paper Calculations for pXgEr waste -
3 Instructions | Parameters ‘ MCF | Activity | Amnt_Deposited | Recovery OX |‘ Hwp ‘ Theory ‘ Defaults ... (4) 3
Ready = m - 1 + 100
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1.6 Click on the tab “Parameters” (See red arrow in illustration below)

IPCC_Waste_Madel_Vanustu Pop Data [Compatibilty Mode] - Excel [ISINERTEY

File Home Insert Page Layout Formulas Data Review  View Help 1 Share
. — [pmml s ~ A
fﬁ & Arial o A A= ! i==] 77 B/ A e [ FA /O
0y~ ; = I~ z
Paste 7o . . A = == . a Insert Delete Format Find &
z IU-|® = =3x8 $ -~ . | @Cer~ Select -
Clipboard R Font Alignment Number Styles Cells Editing ~
M11 e Fe 0
A B c D E F G H | J K L M N ] P Q [«
This spreadsheet implements the Tier 1 method for estimating emissions of methane from solid waste disposal sites. For
details of the method see the 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 5 Chapter 3
9
10 @IPCC 2006
2 —
3 Introduction
14 | This spreadsheet has been developed by the IPCC to enable countries to estimate emissions of methane fom solid waste disposal
45 | sites (SWDS) using the first order decay m ethod. It also allows an estimation of the carbon stored in the SWDS by in the Harvested
1| ood Products (HWP) category as well as methane fom HWP in SWDS. See Volume 4 Chapler 12 for delails.
17 | Worksheets
18 Details
19 Instructions  (This worksheet) Step by step guidance for using the model
Parameters Data entry for pammeters such asDOC and decay halHife
20 MCF  Data entry for distribution of waste management types (used to estimate a im e series for the weighted average
il methane corection factor)
22 Activity Data entry far population and gross domestic product to estimate MSW and industrial waste generation
23 Amnt_Deposited Data entry for waste am ounts disposed (or calculated from Activity sheet)
24 Recovery_OX Data entry for methane recovery
2 Resufts ne generated and emitied)
2 Stored_C in the SWDS
o7 HWP in the SWDS and methane emitted fom Harvested Wood Products
28 Theory Background to t Order Decay theory, and equations used in the model
Defaults IPCC defaulf ethane generation rate constants by material type and climate zone, DOC values by
29 waste type, neration, composition, and disposal by region
30 Food Calculations ste
31 Garden Calculations o (yard)and park waste
32 Paper Calculations for r waste -
3 Instructions | Parameters | MCF | Activity ‘ Amnt_Deposited ‘ Recovery_OX | | Theary | Defaults ... (1) 4 »
mo o= om . Py

1.7 Click on the cell Country and enter Vanuatu (See red arrow below)

File Hi Insert Page Layout Formulas Data Review View Help 1# Share
o — — =
[ o dax|===(o B gy S|
Eh BT U oA § - Insert Delete Format Find &
& 5B = = = < & Clear~ Select +
Clipboard & Font Alignment Mumber Styles Cells Editing ~
G2 = % ©
A B & D E F G -
1
2 Parameters Country lVanualuJeﬂ Ig
3 Region || Qeeania: Other Oceania Bd |
4 Please enter parameters in the yellow cells. f no national data are available, copy the IPCC default value.
5 Help on parameter selection can be found in the 2006 IPCC guidelines
6
7 IPCC default value Country-specific p
8 Value Reference and remarks |Notes
9 Starting year 1950] 1950
10 I
" DOC (Degradable organic carbon) | Waste by compesition ¥
12 (weight fraction, wet basis) Range Default
13| |Food waste 0.08-0.20 0.15] 0.15 May include oarden waste provided that a suitable value of DOC is used
14 Garden 0.18-022 0.2 0.2 ‘Garden (yard) and park waste and other moderately fast degrading waste
15 Paper 0.36-0.45 0.4] 0.4}
16 Wood and straw 0.39-0.46) 0.43] 043
17| |Textiles 0.20-0.40 0.24] 0.24 Natural textiles such as wool and cotton. The default DOC value assumes 40% of textiles are synthetic materials that do not contain 0|
18 Disposable nappies 0.18-0.32 0.24] 0.24]
19 Sewage sludge 0.04-0.05 0.05] 0.05]
20
2 Industrial waste 0-0.54] 0.15] 0.15 The ion of industrial waste will vary signi by country. This DOC value should match the amounts entered (see Guidelin
22
23 DOCT (fraction of DOC dissimilated) 0.5] 0.5
24
25| |Methane generation rate constant (k) | Wet temperate - -
» | instructions | Parameters | MCF | Activity | Amnt Deposited | Recovery ox |[JTENIER Theory | Defaults ... (¥) “ v
Ready f g 1 +
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,0 Search
File Home Insert Page Layout Formulas Data Review View Help 1% Share
& AN | === L B 7| == | 2 - A
O Aiial o JA N === ‘ =R bl Bg | oo o e - zv
& B I U m . A = == $-% 9 Insert Delete Format Find &
o I y-~|H& = =E= o 2 [ & Clear~ Select v
Clipboard & Font Alignment Mumber Styles Cells Editing ~
G2 - % &
A B C D E F G -
1
2 | Parameters
3 -REgiDn Qceania: Other Oceania hd
4 Please enter parameters in the yellow cells. [f no national data are available, copy the [FCC default value.
5 Help on parameter selection can be found in the 2006 IPCC guidelines
6
7 IPCC default value Country-specific parameters
8 Value Reference and remarks |Notes
9 Starting year 1950] 1950
10
ikl DOC (Degradable organic carbon) |Waste by composition ¥
12 (weight fraction, wet basis) Range Default
13| |Food waste 0.08-0.20 0.15| 0.15 May include garden waste provided ihat a suitable value of DOC is used
14| [Garden 0.18-0.22 0.2] 0.2 Garden (yard) and park waste and other moderately fast degrading waste
15| |Paper 0.36-0.45 0.4 0.4
16| |Wood and straw 0.39-0.46 0.43] 0.43
17| |Textiles 0.20-0.40 0.24} 0.24] Natural textiles such as wool and cotton. The default DOC value assumes 40% of textiles are synthetic materials that do not contain 0|
18 Disposable nappies 0.18-0.32 0.24] 0.24
19| |Sewage sludge 0.04-0.05 0.05] 0.05
20
21 Industrial waste 0-0.54 0.15] 0.15 The ition of industrial waste will vary signi by country. This DOC value should match the amounts entered (see Guidelin
22
23 DOCF (fraction of DOC dissimilated) 0.5] 0.5)
24
25 g rate (k) | Wet temperate hd -
3 | Instructions Parameters | MCF | Activity | Amnt_Deposited Recovery_OX ‘ 1 r
Ready H o - ] + 100%

O Ssearch = — a

File Home Insert Page Layout Formulas Data Review  View Help 1% Share
I — L LS B B ES A

Paste I u Ay A = = = L0 9 Insert Delete Format Find &

. B 1 J = _ = D * o - ~ - 0 Clear ~ Select ~
Clipboard & Font Alignment MNumber Styles Cells Editing ~
year 4 f || 1950 v
A B c D E F G -

1
2 | Parameters Country  |Vanuatu_test

3 Region Qceania: Other Oceania ﬂ
4 Please enter parameters in the yellow cells. |f no national data are available, copy the IPCC default value.

5 Help on parameter selection can be found in the 2006 IPCC guidelines

6

7 IPCC default value Country-specific p

8 mm ot

9 Starting year 1950 1950 Enter the Starting year
10 |
11| |DOC (Degradable organic carbon) | Waste by compasition ¥ |
12 (weight fraction, wet basis) Range Default
13 Food waste 0.08-0.20 015} 0.15 May include garden waste provided that a suitable value of DOC is used
14 Garden 0.18-0.22 0.2] 0.2] Garden (yard) and park waste and other fast degrading waste
15| |Paper 0.36-0.45] 0.4 0.4}
16| [Wood and straw 0.39-0.46] 0.43] 043
7 Textiles 0.20-0.40 024} 0.24] Matural textiles such as wool and cotton. The default DOC value assumes 40% of textiles are synthetic materials that do not contain D|
18| |Disposable nappies 0.18-0.32 0.24) 0.24]

19| |Sewage sludge 0.04-0.05 0.05 0.05
20
21 Industrial waste 0-0.54| 0.15} 0.15 The ition of industrial waste wil vary signi by country. This DOC value should match the amounts entered (see Guidelin
22
23| |DOCH (fraction of DOC dissimilated) 0.5 0.5

24

25 melhane generation rate constant (k) | wet temperate ~| -

3 ‘ Instructions Parameters | MCF ‘ Activity | Amnt_Deposited
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1.10. Fill in the “DOC (Degradable Organic Carbon)” in the “Parameters” Worksheet (See the red
arrow pointing to where to fill in the values for DOC and the Blue arrow indicates where the IPCC
Default values are if no national data is available.)

File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help 13 Share
ﬁD A | o Juoov M o - /O
- o Fill
Paste [@ [ . . Insert Delete Format I Find &
v & b =) v v v @ Clear~ Select v
Clipboard [ Font Alignment Mumber Styles Cells Editing A
country 7 F || Vanuatu_test v
A B c D E F G -
1
2| Parameters Country  |Vanuatu_test
3 Region Oceania: Other Oceania j
4 Please enter parameters in the yellow cells. [fno national data are available, copy the IPCC default value.
5 Help on parameter selection can be found in the 2006 IPCC guidelines
b
7 IPCC default value Country-specific
8 alue || Reference and remarks |Notes
9 Starting year 1950 1950
10 [
11| |DOC (Degradable organic carbon) | Waste by composition ¥
12 weight fraction, wet basis] ange al
13 |Food waste o] 0.15 0.15 Way include garden waste provided that a suitable value of DOC is used
14| |Garden y 02 0.2 rden (yard) and park waste and other moderately fast degrading waste
15 [Paper default value J6-0.45 0.4 04
16| |Wood and straw 0.39-0.46f 043 0430 Fnter the vilies
17 |Textiles 0.20-0.400 0.24 0.248 Tf no national Natural texties such as wool and cotton. The default DOC value assumes 40% of texties are synthetic materials that do not contain
18| |Disposable nappies 0.18-0.32] 0.24 0240 data is available
19| |Sewage sludge 0.04-0.05 0.04 0.050 then use the
20 default values
21 Industrial waste (-0 54] (.15 .15 The composition of industrial waste will vary significantly by country. This DOC value should match the amounts entered (see Guidelin
2
23 |DOCH (fraction of DOC dissimilated) (. 0.5
24
25| |Methane generation rate constant (k) | Wet temperate ¥ -
3 Instructions | Parameters | MCF | Actvity | AmntDeposited = Recovery OX Theory | Default: ... 1 ]

1.11. Enter the DOC default value 0.5 into the yellow cell E23 (See red arrow below)

File Home Insert Page Layout Formulas Data Review View Help 1% Share
& Arial V10~ i == - p
~ o — ) Fill ~
m . Insert Delete Format ‘ Find &
&g 7 v v v Clear Select v
Clipboard T Font Alignment Number Styles Cells Editing ~
F13 - fe v
A B % D E F G -
2 Parameters Country [Vanuatu_tesl
3 Region H Oceania: Other Oceania j
4 Please enter parameters in the yellow cells. |f no national data are available, copy the IPCC default value.
5 Help on parameter selection can be found in the 2006 IPCC guidelines
6
T IPCC default value Country-specific parameters
8 Value Reference and remarks |Notes
9 | [Starting year 195() 1950
21 Industrial waste 0-0.54) U.1£| 0.15 The composition of industrial waste will vary significantly by country. This DOC value should match the amounts entered (see Guidelin
22 .
0.5 as 3
23| |DOCK (fraction of DOC dissimilated) 08 05 Enfer 0.5 as the default
2 value in the y cell
25| [Methane generation rate constant (k) | Wet temperate hd|
2 {years™) Range | Default |
27 Food waste 0.1-0.2] 0.1 0.185 May include garden waste provided that a suitable value of DOC is used
28 Garden 0.06-0.1 01 01 (Garden (yard) and park waste and other moderately fast degrading waste
29| |Paper 0.05-0.07| 0.08) 006}
30| [Wood and straw 0.02-0.04 0.03 0.03
3 Textiles 0.05-0.07] 0.06} 0.06] Natural textiles such as wool and cotton. Synthetic texties are assumed not to contain DOC
32| |Disposable nappies 0.06-0.1 01 01
33| [Sewage sludge 0.1-0.2] 0.185] 0.185)
34
35| [Industrial waste 0.08-0.1 0.09] 0.09] The composition of industrial waste will vary significantly by country. This DOC value should match the amounts entered (see Guidelin
36
3T Delay time (months) A 6 A
r Instructions. Parameters | MCF | Activity Amnt_Deposited Recovery_OX Theory | Default: ... 1 r
Ready H m - 1 + 100%
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Parameters Country  |Vanuatu_test

Region Oceania: Other Oceania j

1
2
3
4 | Please enter parameters in the yellow cells. f no national data are available, copy the IPCC default value.
5 Help on parameter selection can be found in the 2006 IPCC quidelines
6
7
8

IPCC default value Country-specific p t |
Value | Reference and remarks |Notes
23 |DOCK {fraction of DOC dissimilated) \ 05 05
% |_ .
25| |Methane generation rate constant (k) Moist and wet tropica ¥
2% (years™) Dotsmpaciy
Wet te it
27| [Food waste 0.185) Way include garden waste provided that a suitable value of DOC is used
28| |Garden 01 Garden (yard) and park waste and other moderately fast degrading waste
29| [Paper 0.05-0.07 . 0.06
30| [Wood and straw 0.02-0.04] 0.03] 0.03]
H | |Textiles 0.05-0.07, 0.06) 0.06 Natural textiles such as wool and cotton. Synthetic textiles are assumed not to contain DOC
32 [Disposable nappies 0.06-0.1 01 01
33| [Sewage sludge 0.1-02 0.185 0.185
kL]
35| [Industrial waste 0.08-0.1 0.09) 0.09 The composition of industrial waste will vary significantly by country. This DOC value should match the amounts entered (see Guidelin
36
37 |Delay time (months) 6] 1
38
39 [Fraction of methane (F) in developed gas 05 05 v
3 Instructions | Parameters | MCF | Activity | AmntDeposited | Recovery OX Theory | Defaults ... () 1 »
Ready i m - ] +100%

1.13 Enter the default values from the grey cells D27 to D35 into the yellow cells. Vanuatu does
not have any Country specific values (See red arrow in the illustration below)

File Heme Insert Page Layout Formulas Data Review  View Help 1A Share
4 Arial o o~ Ty e | = ’ /O
-~ ) Fill~
. Insert Delete Format Find &
& ] v v v | @Cerv Select ¥
Clipboard 15 Font Alignment Mumber Styles Cells Editing ~
F13 - )2 v
A B c D E F G -

1
2 Parameters Country l\fanuatuiten

3 Region ” Oceania: Other Oceania j
4 Please enter parameters in the yellow cells. f no national data are available, copy the IPCC default value.
5
6
T

Help on parameter selection can be found in the 2006 IPCC guidelines

IPCC default value Country-specific p
8 Value Ref and remarks |Notes
23| |DOCF (fraction of DOC dissimilated) [ 05 05
2 I
25 |Methane generation rate constant (k) | wet temperate hd
26 (years™) Range Default
27 Food waste 0.1-0.2] 0.185) U.m May include garden waste provided that a suitable value of DOC is used
28 Garden 0.06-0.1 0.1 0. TI Garden (yard) and park waste and other moderately fast degrading waste
29| |Paper 0.05-0.07 0.064 0 06
30| |Wood and straw 0.02-0.04 0.03 0.03 Enter the default values
H Textiles 0.05-0 07| 0.06f 0.06] Natural textiles such as wool and cotton. Synthetic textiles are assumed not to contain DOC
32 |Disposable nappies 0.06-0.1 0.1 01
33 |Sewage sludge 0.1-0.2] 0.185 0185)0
34 ||
35 Industrial waste 0.08-0.1 0.09f U.US] The of industrial waste will vary by country. This DOC value should match the amounts entered (se Guidelin
36
37 |Delay time (months) 6| 6|
38
39 Fraction of methane (F) in developed gas 0.5] 05 -
3 Instructions | Parameters | MCF | Activity Amnt_Depaosited Recovery OX | MGGV Theory | Defaults ... (+) ] 3
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1.14 Enter the default values from the grey cells into the yellow cells:

Delay time: 6

Fraction of Methane: 0.5
Oxidation Factor (OX): 0

% Paper in industrial waste: 0%
% Wood in industrial waste: 0%

(See the red outline in the figure below)

File Home  Insert Page Layout Formulas Data Review  View  Help 1% Share
O C— L EEEL SN B Ry aEE by
v ' ' Fill + -
Paste 15 B U W A ===|== $ - % 9 Insert  Delete Format Find &
- == ===l== v v v & Clear~ Select ~
Clipboard Ty Font Alignment Number Styles Cells Editing ~
country = fe || Vanuatu_test v
A B c D E F G -
1
2 Parameters Country  |Vanuatu_test
3 Region Oceania: Other Oceania j
4 Please enter parameters in the yellow cells. |f no national data are available, copy the IPCC default value.
3 Help on parameter selection can be found in the 2006 IPCC guidelines
6
7 IPCC default value Country-specific
8 Value | Reference and remarks |Notes
4
35 Industrial waste 0.08-0.1 0.09] 0.09] The of industrial waste wil vary by country. This DOC value should match the amounts entered (see Guideln
36
37 |be ay Time |monms$ b| b
38
39| [Fraction of methane (F) in developed gas 0.5 0.5
40 ) . ) a
41| |Conversion factor, C to CHy 133 133 < < O
2 = wialllenw @c
43 [Oxidation factor (OX) 0 ]
44
45 JParameters for carbon storage
46| |% paper in industrial waste 0%, 0%
47| §% wood in industrial waste 0%)| 0%
48
For Harwested Wood Products
An. leulatinne far Bull memetn noanhy hd
3 | Instructions | Parameters | MCF ‘ Activity ‘ Amnt_Deposited ‘ Recovery OX ‘ |‘ Theory ‘ Defaults ... () [ »

1.15 Click on the “MFC” tab (see red arrow below)

File Home  Insert Page Layout  Formulas  Data  Review  View  Help 1 Share
g, | o Jx x| === ; PP s 4w O
~ Fill ~ .
Paste @ B I U B oA === ¢~ . Insert Delete Format ' Find &
- - — === : - - - & Clear~ Select ~
Clipboard Font Alignment Number Styles Cells Editing ~
country - 5 Vanuatu_test hd
A B C D E F G -
1
2 Parameters Country |Vanua(u7|esl |
3 Region || Oceania: otner oceania ﬂr
4 Please enter parameters in the yellow cells. f no national data are available, copy the IPCC default value.
5 | Help on parameter selection can be found in the 2006 IPCC guidelines
6
7 IPCC default value Country-specific
8 Value Reference and remarks |Notes
al
35 Industrial waste 00801 0.09] 0.09] The of industrial waste will vary by country. This DOC value should match the amounts entered (see Guideiin
36
37 Delay time (months) | 8|
38
39 [Fraction of methane (F) in developed gas 0.5 05
40
41 Conversion factor, C ta CHy 1.33 133
42
43| [Oxidation factor (0X) 0] 0
44
45 Parameters for carbon storage
46| |% paper in industrial waste 0%) 0%
47 % wood in industrial waste 0% 0%
48
For Harwested Wood Products
4 A e hd

>
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1.16 Enter the IPCC default values from grey cells 12C to 12M into the yellow cells 13C to 13M.
Vanuatu has no country-specific value hence the IPCC default value will be used.

(MCF) Calculated values for MCF
ed average MCF from the estimated distribution of site fypes

national values into the yellow MCF cells in row 12

ition of waste disposals (by mass) between site types in the columns below.
100% (see "distribution check” values)

Defatilt values to be used,
since Vanuatu has no
country specific values

W Industrial MSW Industrial
Managed, Distri- Un- Un- Managed, Distri-
semi- Uncate- | bution | managed, | managed, semi- | Uncate- | bution
aerobic | gorised | Check | shallow | deep |Managed| aerobic | gonsed | Check | Referei remarks
WCF MCF MCF MCF MCF MCF WCF
PCC defaul | 05 06 04 08 1 05 06 Weighteg | VelOnted
m average MCF
value T 04 0 1 05 | s I
Waste
Vaste Management Type Distribution of Waste by Waste Management Type Enter valyes
“Fixed” Country- into the y¢llow
specifc value 5% 15% | Total 20% 0% 25% 5% 20% | Total cells
Year % % {100%) % % % % % (100%) wi fraction | wt fraction
1950 5% 15%|  100% 20% 30% 25% 5% 20%|  100% 0.71 0.72)
1951 5% 18%|  100% 20% 30% 25% 5% 20%|  100% 0.71 0.72)
1952 5% 15%|  100% 20% 30% 25% 5% 20%| 100% 0.71 0.72)
1953 5% 15%|  100% 20% 30% 25% 5% 20%|  100% 0.71 0.72)
1954 5% 15%|  100% 20% 30% 25% 5% 20%|  100% 0.71 0.72)
1955 5% 18%|  100% 20% 30% 25% 5% 20%|  100% 0.71 0.72)
3 Instructions | Parameters =~ MCF | Activity | Amnt_Deposited | Recovery OX Theory  Defaults ... (+) [

1.17 Enter the % waste for MSW and Industrial see the tables below for the values. An
illustration is also provided after the tables (see figure below, after the tables)

Table 4: Percentage values for each of the different MSW site types
The yellow cells on the excel file where the values are to be entered. These percentages should
total to 100%.

Table 5: Percentage values for each of the different Industrial site types
The yellow cells where the values are to be entered. These percentages have to equal to 100%.

MSW % of waste Cell
Unmanaged Shallow 25 Cl6
Unmanaged Deep 30 D16
Managed 25 E16
Managed Semi-aerobic 5 F16
Uncategorized 15 G16

Total = 100% _

Industrial % of waste Cell
Unmanaged Shallow 25 116
Unmanaged Deep 30 J16
Managed 25 K16
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Managed Semi-aerobic

Change

tu

Uncategorized 15 M16
Total = 100%
Methane Correction Factor (MCF) Calculated va
This worksheet calculates a weighted average MCF from the estimated distribution of site types
Enter either IPCC default values or national values inta the yellow MCF cells in row 12
Then enter the approximate distribution of waste disposals (by mass) batween site types in the columns below.
Totals on each row must add up to 100% (see "distribution check” values)
MSW MSW
Un- Un- Managed, Distri-
managed, | managed, semi- | Uncate- | bution
shallow | deep |Managed| aerobic | gorised | Check References | remarks
MCF MCF MCF MCF MCF MCF MCF MCF MCF MCF
IPCC default 0.8 1 05 0.6 0.8 1 0.5 0.6 Weighted
Country-specific average MCF
value 0.8 1 05 06 0.8 1 05 06 for MSW
Distribution of Waste by Waste Management Ty Distribution of Waste by Waste Management TIE
“Fixed" Country l
specifcvalue | 25% 0% 2% 5% 15% | Total | 20% 0% 2% 5% 20% | Total
Year (100) [ % h o i o | (100%) wi. faction
1957 %% W% 2% 5% 15%|  100% 0% 0% 2% 5% 0% 100% 0.1
1958 2% 30% 2% 5% 15%|  100%) 0% 0% 2% 5% 20%|  100% 0.7
1959 %% W% 2% 5% 15%|  100% 0% 0% 2% 5% 0% 100% 0.1
1960 2% 30% 2% 5% 15%|  100%) 0% 0% 2% 5% 2[]% 1[][]% 0.7
4084 AR il IE0L AR ANNG; N0 N0 EOL N7
3 ‘ Instructions ‘ Parameters | MCF | Adwity | Amm  Deposited | Recavery OX | “ Theory ‘ Default‘ ® { ]
1.18 Click on the “Activity” tab at the bottom of the page (see red arrow in illustration)
=  IPCC_Waste Model Vanuatu Pop Data [Compatibility Mode] - Bxcel £ Search Sign in = = [5]
File m Insert Page Layout Formulas Data Review View Help 1%t Share
DE;U Arial “o LA AN === it El ,_T‘ ’_—‘ EEE qu V:T/O
g |BIu-H-|2-A-|===|==|= $ - % 9 et Delse POt | > Clear~ =
Clipboard = Font Alignment Number Styles Cells Editing ~
wil - £ v
A B H | J K L M N o P Q R s T U v W X -
1
2 Calculated values for MCF
i estimated distribution of site types
5 ellow MCF cells in row 12
3 by mass) between site types in the columns below.
7 heck” values)
; MSW Industrial
Distri-
bution
0 Check References | remarks
MCF MCF MCF MCF MCF
; TPCC defaut 04 [ i [ [ Weighted | VWeiohted —
Country-specific average MCF ?;re::::sg
value 0.4 0.8 1 0.5 0.6 for
i for MSW Waste
5 3 Distribution of Wat 'aste Management Type
“Fixed” Country-
3] specifcvalue Total 20% 30% 5% 20% Total
7 Year (100%) % % % {100%) wi. fraction wi. fraction
2 1954 100%) 20% 30% 5% 20% 100% 0.71 072
= 1955 100%) 20% 30% 5% 20% 100% 071 072
4 1956 100%)| 20% 30% 5% 20% 100% 071 0.72]
5 1957 100%)| 20% 30% 5% 20% 100% 071 0.72]
B 1958 100%)| 20% 30% 5% 20% 100% 071 072
7 1959 100%) 20% 30% %) 5% 20% 100% 0.71 072 -
s Instructions | Parameters | MCF |I Activity i Amnt Deposited | Recovery ox || IEEEH IEEEEl| theory | Default: .. &) . v
o) ’ x| o o- 1 + o3
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1.19 Enter population data in yellow cell C12 to Yellow cell C84 (See red figure below).

< IPCC_ Waste_Model Vanuatu_Pop Data [Compatibility Mode] - Excel O Search Sign in a] = a
File Home Insert Page Layout Formulas Data Review View Help 1% Share
& Arial V10~ E !
Eﬁ - rial L @ T Fill ~ /C)
Paste . . Insert Delete Format Find &
- < = -~ v | @Clear~ Select ~
Clipboard Font Alignment Number Styles Cells Editing ~
n - £ || =+C71*1.00574 -
A B C D E F G H J K L M N o|P Q R -
1
2 MSW activity data Industrial waste activity
3 Enter the population data up to year 2023
4 Enj ulation, waste per capita and MSW waste composition into the yellow cells Enter GDP, waste generation rat
5 He default regional values are given in the 2006 IPCC Guidelines Help and default regional values
6 aste activity data must be entered separately starting in Column Q
T | onal defaults
8 [ 690] [ 85%] 68%] 0%] 6%)] 3%] 0%] 0%  24%] 100%
9 Composition of waste going to solid waste disposal sites N
Waste Plastics, \
per Total % to other gel
10 Year || Population | capita MSW SWDS | Food | Garden | Paper | Wood | Textile |Nappies| inert Total Year GDP
|
11 millions kg/cap/yr Gg % % % % % % % % (=100%) $ millions ((
82 2020 0.29855931 690| 206.0059 85% 68% 0% 6% 3% 0% 0% 24% 100% 2020 946.44
83 20214 0.30027304 £90| 207.1884 85% 68% 0% 6% 3% 0% 0% 24% 100% 2021 956
84 2022 690 0| 85% 68% 0% 6% 3% 0% 0% 24% 100% 2022
85 2023 690, 0 85% 68% 0% 6% 3% 0% 0% 24% 100% 2023
86 2024 690 0| 85% 68% 0% 6% 3% 0% 0% 24% 100% 2024
a7 2n29 Aan n BROL RROL N4 (178 204, N0 NO%K DAL 1N0N04 20928 hd
v Instructions | Parameters = MCF | Activity | AmntDeposited | Recovery OX Theory | Defaults ... () “ v
Ready B [LL] 'l + 130%

1.20 Enter in the IPCC Regional default value of 690 for waste per capita in yellow cell D12
(See illustration below)

Industrial waste activit)

Enter this [PCC Regional default

value into cell D12

er capita and MSW waste composition into the yellow cells.
| values are given in the 2006 IPCC Guidelines

Industrial waste data must be entered separately starting in Column Q.

IPCC Regional defaults

Enter GDP, waste generation re
Help and default regional values

[oo%]  60% O] 6% 3% 0% 0%  24% 100%
Composition of waste going to solid waste disposal sites
Waste Plastics,
per Total % to other o]
Year | Population| capita | MSW | SWDS| Food | Garden| Paper | Wood | Textile |Nappies| inert | Total Year GDP
milions  fka/cap/yrf| Gg % % % % % % % %  |(=100%) $ millions
1950 0.2 690 138]  85%| 68% 0% 6% 3% 0% 0% 24%|  100% 1950] 468.335101
1951] 0201148 690j 138.7921] 85%| 68% 0% 6% 3% 0% 0% 24%|  100% 1851| 473.065759
1952| 0.20230259 690' 1395888 85%| 68% 0% 6% 3% 0% 0% 24%|  100% 1952 477844201
1953 0.20346381 690' 14039]  85%| 68% 0% 6% 3% 0% 0% 24%|  100% 1953] 482 67091
1954] 0.20463169 690' 1411959  85%| 68% 0% 6% 3% 0% 0% 24%|  100% 1054 487 546373
10RA1 N 2NRRNA2T ﬂ 142 NNR2 AR, ARG N0k Rl UWh N0 NOA D40 10N% 1QRR1 402 A71NRA
v Instructions ~ Parameters | MCF | Activity | AmntDeposited | Recovery OX Theory | Defaults .. (4) 1 '
H m - i + 1
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File ~ Home  Insert  Pagelayout  Formulas  Data  Review  View  Help 1% Share
SR B B 2 S=EE| 2 v O
- B I U- | n . A o @ Q Insert Delete Format | "0 Find &
= R ’ - & Clear ~ Select~
Clipboard Font Mumber Styles Cells Editing ~
L4 M k7 -
Al B Cc D E F G H I J K L M N 0O P Q R “
1
2 MSW activity data Enter the IPCC Regional defaglt value 85% Industrial waste activity
3 into the yellow cells F82 till you reach 2023
4 Enter population, waste per capita and waste composition into the yellow cells ) Enter GDP, waste generation ral
5 Help and default regional values are 'the 2006 IPCC Guidelines Help and default regional values
6 Industrial waste acfivity data must be e d separately starting in Column Q
7 IPCC Regional defaults
8 | 85%] 68% 0% 6% 3% 0% 0%]  24%] 100%
9 Composition of waste going to solid waste disposal sites
Waste Plastics,
per Total % to other gel
10 Year | Populati capita MsSW SWDS | Food [ Garden| Paper | Wood | Textile N inert Total Year GDP
11 millions ka/cap/yr Gg % % % % % % % % (=100%) $ millions
82 2020| 0.29855931 690| 206.0059 85% 68% 0% 6% 3% 0% 0% 24% 100% 2020 946.44
83 2021| 0.30027304 690| 207.1884 85% 68% 0% 6% 3% 0% 0% 24% 100% 2021 956
84 2022 690| g 85% 68% 0% 6% 3% 0% 0% 24% 100% 2022
85 2023 690 q 85% 68% 0% 6% 3% 0% 0% 24% 100% 2023
86 2024 690 q 85% 68% 0% 6% 3% 0% 0% 24% 100% 2024
a7 2028 Ran n AR RAAY no; ROLL 0Ll NOLL N DAY 1.NN0; 2025 s
» | mstructions | parameters | mcF |_ = J At Deposited | Recovery ox | [N [T BNl Theory | Default: .. (5 < v

1.22 Enter the IPCC Regional default values for the Different Compositions of waste going to
the Solid Waste Disposal Site (SWDS) into yellow cells G12 to M12 using the values from the
grey cells in G8 to M8 (See figure below). Note that the total percentage should add up to 100%.

D % IPCC_Waste_ Model Vanuatu_Pop Data [Compatibility Mode] - Excel £ Search Sign in | - o
File Home Insert Page Layout Formulas Data Review  View Help 1 Share
& Arial o A A= == L 2 7 pnnimny! P v A
o - ria = EI r‘ g —_— EFin~ - /C)
B I U r o A ===(==|8 Lo Insert Delete Format Find &
’{g o - - - —-I= = - v v v 0053” Select v
Clipboard R Font Alignment Mumber Styles Cells Editing ~
14 - fe v
A B [ D E F G H I J K L M N o P Q R -
1 Enter these IPCC default values
- in the yellow cells G82 to M82 - P
2 MSW activity data Industrial waste activity
3
4 Enter population, waste per capita and MSW waste composition into the yellow cells ) Enter GDP, waste generation ra
5 Help and default regional values are given in the 2006 IPCC Guidelines Help and default regional values
6 Industrial waste activity data must be entered separately starting in Column Q
7 IPCC Regional defaults
8 69()| | 85% 68%)] 0%| 6%| 3%)| 0%] 0%| 24%|  100%
9 Composition of waste going to solid waste disposal sites
Waste Plastics,
per Total % to other gel
10 Year | Population | capita MSW SWDS | Food | Garden | Paper | Wood | Textile |Napp inert Total Year GDP
1 milions | ka/capiyr|  Gg % % % % % % % 9% | 1000 o R g niions
82 | 2020| 029855931 690 206.0050] 85%[ 66% 0%l 6% 2 0% 2% 20 946 44
83 2021] 0.30027304 690 207.1884]  85% 2 0% % % % 0% 24%|  100% 2021 956,
84 2022 690 0 85% 68% 0% 6% 3% 0% 0% 24% 100% 2022
85 2023 690 0 85% 68% 0% 6% 3% 0% 0% 24% 100% 2023
86 2024 690 0 85% 68% 0% 6% 3% 0% 0% 24% 100% 2024
a7 2095 RON nl QR0 ARY no; RO 204 N0 no 240, 10N0 2095 hd
3 ‘ Instructions Parameters | MCF L o J Amnt_Deposited ‘ Recavery OX ‘ |‘ Theory ‘ Default: ... (+) 4 »
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1.23 Enter the collected data on GDP for years 1950 to 2023 into the yellow cell R12 to R85
(See figure below).

ept of Climate Change

ovt of Vanuatu

IPCC_Waste_Model_ Vanuatu_Pop Data [Compatibility Mode] - Excel £ Search = = ful

File Home Insert Page Layout Formulas Data Review  View  Help 1% Share
B .. B By @R iy O
pocte B B I U v o A == §-% 9 Insert Delete Format e Find &

- =T e v v v & Clear~ Select v
Clipboard  fa Font Alignment Number Styles Cells Editing ~
G12 - fo | =G$8 v

A J K L M N 0P Q R S T U \ W X Y -
1
2 Industrial waste activity data
3
4 ow cells Enter GDP, wast ration rate, % to SWDS and distribution of waste between site types into the yellow cells
L) Help and default al values are given in the 2006 IPCC Guidelines
6 D0
7
8 3%‘ 0% 0% 24% 100% Enter the GDP from collected date in
9 oing to solid waste disposal sites Al yellow cell R12 till you reach year 2023,
Plastics, Waste Total
other generation | industrial % to Total to
10 Wood | Textile |Nappies| inert Total Year GDP rate waste SWDS$§ SWDS
Gag/$m
11 % % % % (=100%) $ millions GDP/yr Gg % Gg
12 3% 0% 0% 24% 100% 1950 468.335101 5| 23416755 100%| 2341.676
13 3% 0% 0% 24% 100% 19510 473.065759 5| 2365.3288 100%)| 2365.329
14 3% 0% 0% 24% 100% 19574 477.844201 5] 2389.221 100%| 2389.221
15 3% 0% 0% 24% 100% 1953  482.67091 1.5] 724.00636 100%)| 724.0064
16 3% 0% 0% 24% 100% 19540 487.546373) 1.5] 731.31956 100%| 731.3196
17 20, N No; QA0 4NNo; 105A1  AQ2 TNRAR2 10N0; TR TNRAR A
3 | instructions | Parameters | MCF | Activity | AmntDeposited | Recove | Theory | Defaut: ... (&) < »

1.24 Enter the data for waste generation rate for the years 1950 to 2023 into yellow cells S12 to
S85 (see figure below)

CC_Waste Model Vanuatu_Pop Data [Compatibility Mode] - Excel  [ISSINCENTY m - a
File Home Insert Page Layout Formulas Data Review  View Help ¥ Share
(L | : B B s8R iy O
pacte B BT Uv Dl A === $-% 9 et B o | Find &
- 3 - - ~ ~ - & Clear~ Select
Clipboard Font Alignment Number Styles Cells Editing ~
G12 - £ || =G$8 v
A J K L M N o P Q R S T u v w X Y [~
1
2 Industrial waste activity data
3
4 ow cells. Enter GDP, waste generation r: to SWDS and distribution of waste between site types into the yellow cells
9 Help and default regional value iven in the 2006 IPCC Guidelines.
6| D
7 Enter the values for Waste
8 3% 0% 0% 24% 100% Generation Rate from year
9 oing to solid waste disposal sites 1950 t0 2023
Plastics, Waste Total
other generation | industrial % to Total to
10 Wood | Textile pp inert Total Year GDP rate waste SWDS SWDS
Gg/$m
11 % % % % | (=100%) $ millions GDP/yr Gg % Gg
12 3% 0% 0% 24% 100% 1950 468.335101 5] 23416755 100%| 2341.676
13 3% 0% 0% 24% 100% 1951 473.06575% 5] 2365.3288) 100%)| 2365.329
14 3% 0% 0% 24% 100% 1952] 477.844201 5§ 2389.221 100%| 2389.221
15 3% 0% 0% 24% 100% 1953| 48267091 1.5 724.00636 100%| 724.0064
16 3% 0% 0% 24% 100% 1954| 487.54637 1.5 731.31956 100%| 731.3196
17 20 Ny no A0 4NN, 10551 402 A 2 2 708K 1000 7R 708A s
3 | Instructions | Parameters | MCF | _Activity = Amnt Deposited | Recovery ox [ LN ETEES theory | Default: .. () «
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1.25 Enter 100% for all of the years in yellow cells U12 to U85 under the “% to SWDS” column.

IPCC_Waste_Model_Vanuatu_Pop Data [Compatibility Mode] - Excel P Search Sign in ca - a
File Home  Insert Page Layout Formulas Data Review  View  Help 1% Share
A A b X ] = 2 - Ao
fﬁ? Arial <0~ A A ;: == ﬁ E &9 e ] i~ ZY /O
Paste 0~ BT U. o M. A = $-% 9 G Insert Delete Format ‘ Find &
- S CETE : = D & v v~ | @Ckar~ Select ~
Clipboard & Font Alignment Number Styles Cells Editing ~
G12 - || =GS$8 v
A J K L M N Q[P Q R S T u v w X Y[+
1
2 Industrial waste activity data Enter 100% for year 1950 to
al 2023
3
4 | pwcels Enter GDP, waste generation rate, % to SWDS and distri of waste between site types into the yellow cells.
9 | Help and default regional values are given in the 2006 IP lelines
6 0
7 |
8 | 3% 0% 0%  24%] 100%
9 | oing to solid waste disposal sites )
Plastics, Waste Total
other generation | industrial % to Total to
10| Wood | Textile |Nappies| inert Total Year GDP rate waste SWDS SWD$S
Gg/$m
11 % % % % (=100%) $ millions GDP/yr Gg % Gg
12 3% 0% 0% 24% 100% 1950| 468.335101 5| 2341.6755 100%) 2341.676
13 3% 0% 0% 24% 100% 1951] 473.065759 5| 2365.3288 100%)| 2365.329
14 3% 0% 0% 24% 100% 1952 477.844201 5| 2389.221) 100%) 2389.221
15| 3% 0% 0% 24% 100% 1953|  482.67091 1.5] 724.00636] 100%) 724.0064
16 | 3% 0% 0% 24% 100% 1954| 487 546373 1.5] 731.31956] 100%)| 731.3196
17 20, N0y N0y DAY 4nNo, 10581 _AQ2 AT7108A 1 51728 TNARA%2 4000 728 INRA A
3 ‘ Instructions ‘ Parameters | MCF | Activity | Amnt_Deposited ‘ Recovery_0X |“| Theory | Defaulis ...| (+) 1 3

2. ALTERNATIVE METHOD TO CALCULATING CH4 EMISSIONS FROM THE SWDS
USING THE IPCC SOFTWARE.

1.0 Open Google chrome and search “Inventory Software — IPCC-TFI” (See illustration below)

X G Search Google or type a URL Y [cION - ]

[ All Bookmarks

Search "Inventory
Q  Inventory Software - IPCC-TFI « Software ~ IPCC- TFI"

+

Add shortcut

# Customize Chrome
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1.2 Click on the “New Version 2.91 — IPCC Inventory Software (See illustration below)

- .
ase
H
HH

Al Images Videos Shopping News i More Tools SafeSearch

‘ BRE
'Go@gfe Inventory Software - IPCC-TFI X 4

About 6,580 results (0.47 seconds)

@ ipce-nggip
https:/wvv.ipcc-nggip.iges.orjp » software §

: Click on the "New Version
New Version 2.91 - IPCC Inventory Software 291 « IFCC Inventory
_.. IPCC Inventory Software released on 5 April, 2024. .. Please note that the P Software"

Software ... They have been compiled by IPCC TFI TSU, and have not been ...
Intergovernmental Panel on Climate Change (IPCC)

hitps:/vniipce.ch » assets » uploads > 2018/12 PoF H

Inventory Software

7 Dec 2018 — IPCC TFI Side-event. UN Climate Change ... The IPCC Inventory Software
implements the 2006 IPCC Guidelines .. The IPCC Inventory Software can ...

People also ask

What is the National greenhouse gas inventories Program? v

www.incc‘chfsitafassetslunlcadsziJ’iB.‘lZICOPZTI ]PiC Inventor\; Software-7Dec.... 4 -
1.3 Click on the “ver 2.91 IPCC inventory Software — 32bit” (See illustration below).

& - C % ipcc-nggipiges.orjp/software/indexhtml r & o H

Task Force on I cc

National Greenhouse Gas Inventories
& INIERGOVERNMENTAL PANEL o Clim3Te chanee wnc ¢
\

Inventory Software

Home IPCC New Version 2.81 - IPCC Inventory Software
IPCC-TFI Home

e Thig is the new version 2.91 of the IPCC Inventory Software released on 5 April, 2024, Changelog
Organization

I Publications Please note that version 2.91 comes in 2 different files for installation. Thus, before downloading the file you shall check which one you
aciually need by using this decision free
| Emission Factor Database (EFDB)
I Inventory Software Ver. 2.91 IPCC Inventory Software - 64bit
Meetings

FAQs
Links If you find any issues in the use of the IPCC Inventa

"Click on the "ver .2.91 IPCC
Inventory Software ~ 32bit"
oftware, come back o us at ince-software@lges.orip .

Ver. 2.91 IPCC Inventory Software - 32bit

Electronic Discussion Group (EDG) Thank you very much for your support.

Important!

When setting YOUR Password always set YOUR Password Hint too.
It is highly recommended that you take note of your password and store it in a safe place. In case you
lose or forget your password, the IPCC Inventory Software does not have a mechanism to restore your

Nobel Foundstion password, this means that you can ne longer access your database
IPCC honoured with the
2007 Nobel Peace Prize Please note that the IPCC Inventory Software cannot be used with i0S (Apple Computers)
Getting started with the IPCC Inventory Software
Copyright
Disclaimer After installing the IPCC Inventory Software, launch it rortne first time and you will be asked to initialize the associated database by
nrnusidina VALID | asin illeor Mamal and YA1D Daccione A

Page | 35



ZICAT

Initiative for mcnugemenf
Climate Action ‘ . .
Transparency institute

Dept of Climate Change
'Govt of Vanuatu

1.4 Launch the Ver. 2.901 IPCC Inventory Software - 32bit and install to your PC.

1.5 Create your password and username.
1.6 Type in the year of your choosing or the current inventory year.

1.7 Locate the bar labeled "IPCC categories” on the left side of the page (See Illustration below)

@ IPCC Inventory Software - ANITAKAY - [Worksheets]

Database  Invent Administrate  Worksheets

5 Application

2006 IPCC Categonies
2.C.5- Lead Production
2.C.6- Zinc Production

2.C.7 - Other (please specify) Category: Product Uses as Substitutes for Ozone Depleting Substances
- Non-Energy Products from Fuels and Subcalegory:  2F.1.a - Refiigeration and Stationary Ar Conditioning

2.0.1- Lubricant Use Sheet: HFC-134a (CH2FCF3) Emissions - Tier 1

2.0.2 - Paraffin Wax Use Data

2.0.3- Solvent Use Subdivision  Lnspecfied ~| Gas |HFC-134a (CH2FCF3) ~ Chemical Data
2.0.4- Other (please specify)

_ Electronics Industry Intro Year 1933 Growth Rate (%) Lifetime (d) (years) 15 EF (%) 15

2.E.1 - Integrated Circuit or Semiconduc
2E2-TFT Flst Panel Display

2.E.3 - Photovoltaics

2.E 4 - Heat Transfer Fluid

2.E5- Other (pleass specify)

- Product Uses as Substitutes for Ozone
2.F.1 - Refrigeration and Air Conditionin
p——
2F.1.b- Makile Air Cenditioning

Equation 7.

Total new agent
to domestic
market
(tonnes)

Destruction of
agent in refired
equipment

Agentin refired
equipment
(tonnes)

Production
(tonnes)

Imports
(tonnes)

Exports
(tonnes)

Release of
agent from
retired

- fal X
Tools  Export/mport  Reports  Window  Help -8 x
as Parameters - Tier2 F-Gas Emissions-Tier2a  F-Gas Emissions - Tier 2b
Industrial Processes and Product Use 2023

Destroyed (%) 0

Bank
(tonnes)

Emissions
(tonnes})

2.F 2 - Foam Blowing Agents 17.11

86.46591 13.60058

2F 3~ Fire Protection 783

80 64204 1428023

2.F4- Aerosols

18.55

94.85759 14.96678

2.F.5 - Solvents

18.27

Ed
=
=
Ed
4

99.10665 15.6583

2.F.6 - Other Applications (please specif
- Other Product Manufacture and Use
2.G.1 - Electrical Equipment

i 2.G.1.a - Manufacture of Electrical E

Uncertairties

:2.G.1b- Use of Electrical Equipmen User notes

-~ 1|

2.G.1.c - Disposal of Electrical Equi

2.G.2 - 5F6 and PFCs from Other Produ
i+ 2.G.2.a- Military Applications
-2.G.2b- Accelerators
“-2.G 2.c - Other (please specify) 10

2.G.3 - N20 from Froduct Uses
2.G.2.:2- Medical Applications
' 2.G.3b- Fropellant for pressure and
“2.G.3.c- Other (Flsase specify)

1990

=

* Baseyear for sssessment of uncenaimy intrend: 1880

HFC-1342 (CHZFCF3) Emissions (Ga CO2 Equivalems)

2004
2005
2006
2014
2015
2024
2025

2001
2009
2023

‘Worksheet notes 2006 IPCC Guidelines Save Gas

HFC-134a (CH2FCF3)

Country/Territory: Vanuatu | Inventory Year: 2023 | Base year for assessment of uncertainty in trend: 1930 | CO2 Equivalents: AR5 GWPs (100 year time horizon) | Database file: /(C:\ProgramData\IPCC2006Software\ipcc2006.accdb)

1.8 Scroll Down the category list till you get to 4 — Waste, then select 4 A — Solid Waste

Disposal (See red arrow in figure below)

B IPCC Inventory Software - ANITAKAY - [Worksheets]

sl Application Database Inventory Year  Administrate  Worksheets  Tools  Export/lmport  Reports  Window

Help

Parameters  SwWDS Types - Utilization  Activity Data  Amount Deposited
Country/Termitory  Vanuatu
Region | Oceania - Australia & New Zeland ~ |
ision: Unspecified ~| -
Other (please specif
D - Other Climate Zone | Boreal and temperate dry ~]

3.0.1 - Harvested \Wood Pro
3.0.2 - Other (please specify

Main parameters and Waste Types for selected Subdivision

4.0.2 - Industrial Wastewate

.E - Other (please specify)

-5 - Other

B A - Indirect N20 emissions fro

~-B.B - Indirect CO2 emissions fro
5.C - Other

Save Uncertainties Waste Type Manager

11}

Long Term stored C in SWDS

Harvested Wood Products

Parameters for HWP (Bull MSW)

214 - Waste Click on this tab . ) » —
B - 7. - Solid \waste Disposal |52 it o 1950 (= % garden in municipsl waste 0.00 % k2]
e Disposal % paper in municipal waste 0.00% 1=
4.A.3 - Uncategorised Waste Fraction of methane (F} in developed gas 0.500 = “ wood in municipal waste 0.00 % =
4.B - Biological Treatment of Sol
=1-4.C - Incineration and Open Bur Conversion Factor. C to CH4 1.333333 " for HWP (Bulk Industrial Waste)
4.C.1- Wwaste Incineration
4.C.2 - Open Burning of \Was “ paper in industrial waste 0.00 % =
D - Wastewater Treatment and Waste Type Parameters for selected Subdivision —
4.0 1 - Domestic Wastewsate % wood in industrial waste 0.00 % =

User notes

I || 4.A- Time Series

2006 IPCC Guidelines Save

‘workshest notes

“ountry/Territory: Vanuatu | Inventory Year: 2016 | Base year for assessment of uncertainty in trend:
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1.9 Click on the “Region” drop-down tab and select “Oceania — Other Oceania (See illustration
below)

'Govt of Vanuatu

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

Parameters  S\wDS Types - Utilization  Activity Data Amount Deposited  Long Term stored C in SWDS  Harvested Wood Prod
Country./ Termitory Wanuatu Click on the "Region"
Region Oceama - Other Oceania r Drop down tﬂ_b and
! - - Select "Oceama ~ Other
3.C.13 - CH4 Emissiens fro Subdivision: | Oceania. Sustealia & NewZzland Oceania”
3.C.14 - Other (please specif C Oeeania - Other Oceania
Climate Fone T —
3.0.1 - Harvested \Wood Pro
3.0.2 - Other (please specify Main parameters and Waste Types for selected Subdivision Parameters for HWF (Bulk MSWW)
- - Waste =
= Starting year 1950 = % garden in municipal waste 0.00 % =
441 - Managed Waste Disp Delay Ti - - . . or L
ay Time {months) 6= o
402 - Unmansged Waste D “ paper in municipal waste 0.00
4.A.3 - Uncategorised \Waste Fraction of methane (F)in developed gas 0.500 = % wood in municipal waste 0.00 % =
-4 B - Biological Treatment of Sol
- - Incineration and Open Bur Conversion Factor, Cto CH4 1.333333 Parameters for HWP {Bulk Industrial Waste)
4.C.1 - waste Incineration
4.C.2 - Open Burning of \Was % paper in industrial waste 0.00 % =
=t- 4.0 - Wastewater Treatment and Waste Type Parameters for selected Subdivision ... . . i — =
401 - Do tic \Wastewate % wood in industrial waste 0,00 % =
4.0.2 - Industrial \Wastewate
-4 E - Other (please specify) Save Uncertainties Waste Type Manager
- Other
B.A - Indirect N20 emissions fro
B.B - Indirect CO2 emissions fro
= 8.0 - Other
User notes - B ||4.A- Time Series

1.10  Click the Subdivision drop-down tab and select “Unspecified” (see illustration below)

Parameters SWDS Types - Utilization  Activity Data Amount Deposited Long Term stored C in SWDS Harvested Wood Products
Country/ Termmitory Wanuatu
Region Oceania - Australia & New Zeland e . o
- Click the Subdivision drop down
Subdivision: tab and Select "Unspecified”
Climate Zone B
Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulkk MSWW)
Starting year 1850 = % garden in municipal waste 0.00 % =
Delay Time {months) 6= i paper in municipal waste 0.00 %
Fraction of methane (F) in developed gas 0.500 = % wood in municipal waste 0.00 % £
Cenversion Factor. C to CH4 L Tsssssg Parameters for HWP (Bulk Industrial Waste)
‘% paper in industrial waste 000 % =
Waste Type Parameters for selected Subdivision._. ~
% wood in industrial waste 0.00 % =
Save Uncertainties Waste Type Manager
User notes - I 4.8 - Time Senies
Qe — METHAME irHA)
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1.11 Select the “Climate zone” drop-down bar and Select “Tropical Wet”

'Govt of Vanuatu

) IPCC Inventory Software - Floranczaabel - [Worksheets] o a X
o Application Database Inventory Year ~Administrate  Worksheets Tools  Export/lmport  Reports  Window  Help -8 X
2006 IPCC Categories ~ B || Parameters SWDSTypes - Utilization Activity Data Amount Deposited  Long Term stored Cin SWDS ~ Harvested Wood Products
Country/Temitory  Vanuatu
Region Oceania - Other Oceania v
4 Emissions from R a e
3.C.14 - Other (please specify) Subdivision: Unspecified vl +
3.0 - Other : »
3.D.1 - Harvested \/ood Products CRa® 200 Jinpicalwet &
3.D.2 - Other (please specify) Boreal and temperate dry
B-4-Waste Main parameters and V| Boreal and temperate wet Parameters for HWP (Bulk MSW)
244 Solid Weste Disposal | ) Starting year Tropical dry ihdeninmunicipal waste | 0.00% 1]
4.A1 - Managed Waste Disposal Sites P ol 52
4A2- Unmanaged \Waste Disposal Sites Delay Time (months) o ipal waste |
4.A3- Uncategorised \Waste Disposal Sites S ‘ Select "Tropical wet"
4.B- Biological Treatment of Solid \Waste Fraction of methane (F)in developed gas 0.500 5 % wood in municipal waste ‘
[1-4.C - Incineration and Open Burning of Waste
4.C.1- Waste Incineration Conversion Factor. Cto CH4 Parameters for HWP (Bulk Industrial Waste)
4.C.2- Open Burning of Waste < T
[}-4.D - Wastewater Treatment and Discharge - % paper in industrial waste |
4D.1-Demestc Vissteuatr Trezimentsn Waste Tpe Parametersforslected Subdvison.. L.
- wood in industrial waste |
4.D.2 - Industrial \Wastewater Treatment an
4.E - Other (please specify)
(=5 - Other Save Uncertainties Waste Type Manager
5.A - Indirect N20 emissions from the atmosph
5.B - Indirect CO2 emissions from the atmosph
5.C - Other ,,
< >
User notes ~ B ||4A-Time Series v
Worksheet notes s
Worksheet notes 2006 IPCC Guidelines Save Gas METHANE (CH4)
Country/Territory:  Vanuatu ‘ Inventory Year: 2021 ‘ Base year for assessment of uncertainty in trend: 1990 | co2 Equivalents: AR4 GWPs (100 year time horizon) | Database file: (C:\P! gramData\IPCC ipcc2006.accdb)

1.12 Enter the following default values into the “Main Parameters and waste types for Selected
Subdivision (See illustration below)

Default Value:

e Starting year:1950
e Delay Time (months): 6
Fraction of methane (F) in developed gas: 0.5

Farameters  SWDS Types - Utilization  Activity Data Amount Deposited  Long Term stored C in SWDS ~ Harvested Wood Products

Country/Termmitory Vanuatu

Region Dceania - Australia & Mew Zeland ~
Subdivision: Unspecified -l = Enter the TPCC default values for the Main
parameters and Waste Types for selected
Climate Fone Boreal and temperate wet o Subdivision
Main parameters and Waste Types for selected Subdivision
Starting year 1950 [ % garden if'municipal waste 0.00 % =
Delay Time {months) 6% i paper in municipal waste 0.00 %
Fraction of methane (F) in developed gas 0.500 = % wood in municipal waste 0.00 % =
Errze e Cm SRk L L=EEEEY) Parameters for HWP (Bulk Industrial Waste)
% paper in industrial waste 0.00 % =
Waste Type Parameters for selected Subdivision... =
% wood in industrial waste 0.00 % =
Sawve Uncertainties Waste Type Manager
User notes - 1 | '4.A—Time Series
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1.13 Click the “Waste Type Parameters for Selected Subdivision™ tab (See illustration below)

2006 IPCC C: i Parameters  SWWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
t - 3.C9- CH4 from Drainage
3.C.10 - CHA4 from Rewetting Country/Temitory  Vanuatu
3.C.11 - CH4 Emissions fro . - "
3.C.12- N20 Emissiens fro oy | Oceania - Austrelis & New Zeland ~]
3.C.13 - CH4 Emissions fro Subdivision: Unspecified ML+
3.C.14 - Other (please specif
=-3.0 - Other Climate Zone | Boreal and temperate wet o ‘
3.0.1 - Harvested Wood Pro
3.0.2 - Other (please specify Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulk MSVY)
-4 -waste . =
- olid Waste Disposal R 1950 54 % garden in municipal waste 000% 3
ji; R ﬁ::‘:g::g;:a:};zﬁ Delay Time (months) 8 ‘ZI % paper in municipal waste 0.00% kjl
4A.3 - Uncategorised Waste Fraction of methane (F} in developed gas 0.500 % wood in municipal waste 0.00% EI
-4 B - Biclogical Treatment of Sal
—-4.C - Incineration and Open Bur Conversion Factor, Cto CH4 1333333 P. for HWP {Bulk Industrial Waste)
4.C.1 - Waste Incineration
4.C.2 - Open Burning of Was PR 000%
=-4.0 - \Wastewater Treatment and Waste Type Parameters for selected Subdivision. .. =
4.0.1- Domestic ste DDD?(,kEI
402 - Industrial \Wastewste Select the "Waste Type
-4 E - Other (please specify) Save Uncerairties Waste Type Manager | Parameters for selected
E15- Other Subdivisions' tab
-BA- Indirect N20 emissions fro
.E - Indirect CO2Z emissions fro
.C - Other
User notes - Jil] 4 A-Time Series

1.14 and click on the “methane generation rate constant” drop-down tab to select the default
values as illustrated below. Click OK.

Waste Type Parameters o .

Degradable
organic carbon Methane
which generation rate
stant (k)

Degradable
organic carbon

Waste Category Wasle Type / Industry Type

Usein DoC

v |Class eco sab av B ¢ et
ass of decomposability A Y & calculstions (Fra n of we!

Bulk waste (]
Highly decomposable waste | Food, beverages and tobacco ] 015 7
Less 4 ble waste C ion and demolition ] 004 05
Wood and wood products ] 043 05
Mederately decomposable w | Pulp and paper ] 04 05
Textile -] 024 05
Municipal Waste Bulk waste Bulk Municipal Waste -] 0.18 05 017
Highly decomposabla waste | Food waste ] 015 07 04
Garden and park 2 02 07 o1
Less decomposable waste Wood ] 042 05 0.035
" Iy " | Disposable nappies ] 024 05 017
Paper and cardboard ] 04 05 007
Textile ] 024 05 0.07
Other waste Bulk waste Clinical waste ] 015 05
Hazardous waste ] 05
Sludge Highly d bleweste | Industrial sewage sludge a 009 05
Municipal sewage sludge a 0.05 05 04
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1.15 Click on the save button (see Illustration below)

& Application Database Inventory Year  Administrate  Worksheets  Tools Export/lmport Reports  Window Help

106 IPCC Categones Farameters  SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
C.9 - CH4 from Drainage
C.10 - CH4 from Rewetting Country/Temitory Vanuatu
EE ;]EHS IIEE“ ' ;f _ Region Oceania - Other Oceania ~
3.C.132 - CH4 Emissions fro Subdivision: Unspecified B
2.C.14 - Other (please specif
=3.0 - Other Climate Zone Boreal and temperate wet ~

3.0.1 - Harvested Wood Pro
2 0.2 - Other (please specify
-4 -Wwaste
= Solid \Waste Disposal
441 - Managed Waste Disp
442 - Unmanaged \Waste D

- 4.8 3 - Uncategorised Waste
-4 B - Biological Treatment of Saol
4.C - Incineration and Open Bur

-~ 4.C.1 - Waste Incineration

Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulkk MSW)

1950 [ =

Starting year % garden in municipal waste 0.00 %

Delay Time {months) 6= % paper in municipal waste 0.00 %

Fraction of methane (F}in developed gas 0.500 = % wood in municipal waste 0.00 % 5

Conversion Factor, Cto CH4 1.333333

Parameters for HWP (Bulk Industrial Waste)

4.C.2 - Open Burning of \Was % paper in industrial waste 0.00 % =
= 4.0 - Wastewater Treatment and Waste Type Parameters for selected Subdivision... . o ) .
- 4.0.1 - Domestic Wastewate % wood in industrial waste 0.00 % =

4.0.2 - Industrial \Wastewate
----- 4 E - Other (plezse specify)
5- Other

i 5.4 - Indirect M20 emissions fro
5.B - Indirect CO2 emissions fro
~5.C - Other

Save

aste Type Manager
Click the Save button

User notes - | 4 A - Time Series

1.16 Click on the “SWDS Type — Utilization” tab at the near top of the page (see illustration
below)

B IPCC Inventory Software - ANITAKAY - [Worksheets]

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

H Paramatei"él SWDS Types - Utilization I.ﬁclivity Data Amount Deposited  Long Term stored Cin SWDS  Harvested Wood Products

Country/Temitory  Va

Region ther Oceania i
Subdivision: | o+
Climate Zone lemperate wet ~

[=-3.0 - Other
i 3.0.1 - Harvested Wood Pro
3.0.2 - Other (please specify

Main parameters and W3 or selected Subdivision Parameters for HWP (Bulk MSW)

482 - Unmanaged Waste D

4 A3 - Uncategorised Waste
-4 B - Biclogical Treatment of Sol
= 4.C - Incineration and Open Bur
4.C.1 -\wiaste Incineration
4.C.2 - Open Burning of \Was
[=1-4.0 - Wastewater Treatment and
4.0.1 - Domestic \Wastewate
4.0.2 - Industrial \Wastewate
-4 E - Other (please specify)
=I5 - Other
-B.A- Indirect N20 emissions fro
-5.B- Indirect CO2 emissions fro
~8.C - Other

Fraction of methane (F) in developed gas

Conversion Factor, Cto CH4

0.500 5 % wood in municipal

1333333 P

waste

‘i paper in industrial waste

Waste Type Parameters for selected Subdivision..

Save Uncertainties

% wood in industrial waste

Waste Type Manager

4 -Wasie | Click on "SWDS Typds - .
. Starting year Cck on FpPg 1950 = o : . o e
=2 4 A - Solid \Waste Disposal ) i Utilization" tab a the fear % garden in municipal waste 000 % =
4A.1-Managed Waste Disp Delay Time (months) top of the page. 6% % paper in municipal waste 0.00% 5

0.00 %

F for HWP (Bulk Industrial Waste)

0.00 %

0.00%

User notes

-~ 1

4 A-Time Series
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1.17 Click on the drop-down tab under the “Unmanaged shallow (%)” tab and select the Default
factor 25.

Govt of Vanuatu

{8) IPCC Inventory Software - ANITAKAY - [Worksheets] = g X
9 Application  Database Inventory Year  Administraste  Worksheets  Tools  Export/Import  Reports  Window  Help -8 x
2006 IPCC Categories Parameters  SWDSTypes - Utlization Activity Data  Amount Depesited  Long Term stored Cin SWDS  Harvested Wood Froducts

i-3C9-CHA from Drainage Worksheet

- 3C10-CHefromRewsting || Sector: Wate 2016
~3.C.11- CH4 Emissions fre Category: Methane emissions from Solid Weaste Disposal Sites
~3.C.12- N20 Emissions fro Subcategory:  4A- Solid Waste Disposal

i-3..13- CH4 Emissions fro Sheet- SWDS Typeg_LLtiizatio
- 3.C.14- Other (please specif Data ﬁlr‘k“"ﬂ“"dﬂ’l" down tab and
select the Wfaul&dalue ZSMLMM‘ =T

[=3.0 - Other Subdivision  Unspectied
£ 2.0.2- Other (please specify - el Managed
=-4-Waste -

i~ 3D.1- Harvested Wood Pro

Solid \Waste Disposal Unmanaued = Jnmanaged - Managed - Managed poorly Managed well Managed poorly _ aclive
- 421 - Manzged \Waste Disp shal L de o - semi-aerobic 9 - semi-aerobic 9 - active aeration 9 T

i~ 4A2- Unmanaged Waste 0

i 4 A3 - Uncategorised Waste NEFE
4B - Biological Treatment of Sol 100] =
[=4.C - Incineration and Open Bur 100] 7
- 4.C.1 - Waste Incineration 100] 7
¢ 5. 4.C.2- Open Burning of Was w7
D 4D Wastewater Treatment and -
100)
i~ 4.D.1- Domestic Wastewate w7
*- 4D0.2- Industrial Wastewate
100) %
4E - Other (please specify) T
Other -
5.4 - Indirect N20 emissions fro e
++5.B - Indirect CO2 emissions fro oz
5.0 - Other
User notes - 1!] 4 A-Time Series - H

METHANE {CH4) Emissions (G CO2 Equivalents)

2024
2025

* Baseyear forassessment of uncertainty in trend: 1980

1.18 click on the blue arrow beside the drop-down sign under the Unmanaged- Shallow to update
all the years starting from 1950 to 2025. (%) (See illustration below).

Parameters  SWDSTypes - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
Jrainage Worksheet :
Rewetting Sector: Waste Click the blue
isions fro Category- Methane emissions from Solid Waste Disposal Stes arrow to make
ssions fro Subcategory:  4.A- Solid Waste Disposal an update for
sions fro Sheet: SWDS Types - Lkiization all years
sase specif Data starting from
Subdivision  Unspecified ~  Waste Category Municipal Waste - 1950 to 2023
\ood Pro
ise specify Unm: Managed Uncategorised D'Sct':i"““"
i Unmanaged — Unmanaged — Managed poorly Managed well Managed poorly
Iaste Disp D eemiacrobic &M |- semiacrobic &M |- active asration €| - acive ol
N aeration (%)
i\aste D (%) (%) (%) a0
sed Waste 30 25 5 o
sent of Sol [ 1951 30) 25/ 5 15 100] =
Open Bur [ 1952 F 30| 25 5 15 100| =
reration [l 1953 30 25 5 15 100 =
ing of \nfas [l 1954 30| 25| 5 15 100
1""""“’:' [ 1955 25 £l 25] 5 15 ]
it [ 1956 5 30 25| 5 15 100 =
ccify) [ 1957 25 30) 25 5 15 100] =
[l 1958 25 30 25 5 15 100( =
ssions fro [ 1959 25| 30) 25 5 15 100| =
ssions fro 1960 25 30| 25| 5 15 100] =
User notes ~ 7 |[4A-Time Series
METHANE (CH4) Emissions (Gg CO2 Equivalents)
0.8
0.4
o
2ogRIssbggsesssdsasgesoNnIasn=asg
Base vear for assessment of uncenainty in trend: 1930
s S=us —— MFTHANF iCH4)Y
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1.19 Replicate steps 2.5 and 2.6 using the IPCC default values for the following tabs (see
illustration below):

Table 6: Default values for each of the different types of sites.
They should all give a total of 100%.

Unmanaged Managed Uncategorized | Distribution
Check
Unmanaged - | Unmanaged- | Managed- Managed well | Uncategorized | Total (%)
Shallow % Deep % Anaerobic — semi-aerobic | SWDS %
%
25 30 25 5 15 100%

Parameters  SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored € in SWDS  Harvested Wood Products

Worksheet
Sector: Waste 201 6
Category- Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A- Solid Waste Disposal
Sheet - SWDS Types - Utiization
Data
Subdivision Unspecified “~  Waste Category Municipal Waste ~

Distribution
Check |

ananed - Unmanaged — Mananed poorly Managed well Manaaed poorly Uncategorised
c - semi-aerabic - semi-aerobic - active aeration 9 SWDS
(%) (%, (%) (%) (% (34 (%)

Total
(%)

[T F3 0] 2504 5 EE

WS 25 30 75 5 [E | 00|

I 1952 25 30 75 5 154 00|

[ 1953 25 30) 25) 5 [E | 100| %

[ 1954 5 Ed 25 5 15§ 100| #

I 1955 25 30 75 5 [E | 100]

[ 1956 5 0| 25 5 [E | 100| 2

[ 1957 25 30| 2 5 15§ 100| #

|| 1952 25 30 75 5 [E | 00|

] 25 30 75 5 154 00|

1960 25 30| 25| 5 15| 100/ =7
User notes - B | ime Series -~ 1
METHAME {CH4) Emissions (Ga jents)

Select the default values from the
drop down tabs for each of the 2CopifsbEgEsogsssbggsnoninEanasg oA
different sites indicated by the red ZERRZZRT22RRARRARRARRSRRAARRARIRARRARR
arrows * Base year for assessment of uncertzinty in trend: 1980
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1.20 Select “Activity Data” at the near top of the page (See illustration below)

Govt of Vanuatu

ventory Year  Administrate  Worksheets  Tools  Export/lmport  Reports  Window  Help -8 x
Parameters  SWDS Types - Utilization || Activity Data: lAmount Deposited  Long Term stored C in SWDS  Harvested Wood Products

: Worksheet

ng Sector: Waste 2 0 1 6

o Category: Methane emissions from g Disposal Sites

o Subcategory:  4.A - Solid Waste Dispg Select the "Activity Data" at the

o Sheet: Activity Data near top of the page

cif Data
Subdivision Unspecified aste Category  Municipal Waste ~ | Total Waste Calculated from Population *+  Waste Type Amounts % of Total Waste going to SWDS ~

Composition of waste going to solid wa:

5/ Total to o
- - o % =) = 2eto | Oardenand | Disposable | Paperand o
i . L . te ) Ll Food waste park nappies Enrdeoard Textile Wood Inert Total
o (f (

% of E % of E % of E % of E % of E % of E % of E % of E

H'J

=4
=4
=
=4
e'd
4
=4
='d
=

User notes > 1 } 4.A- Time Series - J}l}

METHANE [CH4) Emissions {Ga CO2 Equivalents)

0.8
0.4
0
SCCIICELEIECCCIEELEEC_CCIZZLZZRiniif
* Base !:EEI forassessment of uncertainty in trend: 1550
. C e e . s . .
1.21 Click on the “subdivision” tab and select “Unspecified” (see illustration below).
Parameters  SWDSTypes ion MVIWDGW Amount Deposited  Long Term stored Cin SWDS  Harvested Wood Products
Workshest
Sector: Waste 20 1 6
Category: Meth rom Solid Waste Disposal Sites
Ty AES Disposal  Cligk on the "Subdivision" tab
S[:"d: Activiy D and select "Unspecified”
ata
&hdvisianl Unspecified vI Waste Category Municipal Waste  ~ Total Waste  Calculated from Population  ~ Waste Type Amounts % of Total Waste goingto SWDS ~

ngto solid wast:

Populatio | Waste per = N— k |
n rap ita Waste | ©5 T Food waste Gﬁm‘ :::}_,ﬁﬂd DI; .E ? ':ia_tlle E:&‘::;g Textile Woaod Municipal Inert Total
(Capita) ) | (Gg . Fa Sl Waste

% of E % of E % of E % of E % of E % of E % of E % of E ’7’7’7

9 v
0 w
0 w
0 w
[ 1954 8 ¥
9 w
9 w
9 w
0 w

[Userncﬂes v lﬂ 4.A-Time Series * 1

METHANE (CH4) Emissions {Ga CO2 Equivalents)

u‘a‘
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1.22 Click on the Waste Sector tab and select “Municipal Waste”, see illustration below.

Govt of Vanuatu

Parameters  SWDS Types - Utilization | Activity Data} Amount Deposited  Long Term SN SVIDS  Harvested Wocd Products

Workshest
Sector: Waste 201 6
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4 A- Solid Waste Disposal Click on the "Waste Category”
Sheet: Activity Data drop down tab and select
Data Municipal waste
Subdivision  Unspecfied ~ Waste Category Total Waste Calculated from Population  ~+ Waste Type Amounts % of Total Waste goingto SWDS v
Composition of waste going to solid waste disposal sites. -
Populatio - | Total to . 1
. Yo to & £ SWDS oot | Gardenand | Disposable | Paperand e o B . |
- n . ; Vast (%) ".ND" Food waste et v || e Textile Wood L Inert Total
(Capita) (Ga) (Ga
% of E % of E % of E % of E % of E % of E % of E % of E ’7’7
Il 1950 (ENERR
L 1951 8 Iz
L 1952 8 Iz
L 1953 [ [
] 1954 8 Iz
L] 1955 8 Iz
I 1956 8 Iz
L 1957 8 Iz
L] 1958 8 Iz
User notes * ] 4.A-Time Series * 1

METHANE {CH4) Emissions (Gg CO2 Equivalents)

ﬂ.R|

1.23 Click on the Total Waste drop-down tab and select “Calculated from the population”

Parameters  SWDS Types - Utilization ﬁchwtyData Amount Deposited ~ Long Term stored C in SWDS ~ Harvested Wood Products

Workshest

Sector: Waste 2016
Category: _ T:hasr;: mii:ngm:sgrl|d Waste Disposal Stes i oo o T | ot e

E ¥ down tab and select "Calculated

Sheet: Activity Data .

0 from Population”.

ata
Subdivision  Unspecied ~  Waste Category Municipa Waste  Total Waste ||Calculatedfrom Population  ~ § Waste Type Amounts % of Total Waste going to SWDS v

~omposition of waste going to solid waste disposal sites.

Populatio Wa_.taper Total |, . 0o ToMElto o
- ST Waste .-ntalh_NDt- SWDS | Food waste Garden and | Disposable | Paper and

(Ga) (%) (Ga) park nappies cardboard

|k 1950 8 ¥

L 1951 9 0 :4’

L 1952 8 Iz

L 1953 9 Iz

) 1954 g oz

| 1955 9 I

| 1956 g oz

L 1957 9 Iz

| 1958 [N
User notes -1 ][U\— Time Series > 1
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1.24 Click on the “Waste Type Amounts” drop-down tab and select “% of Total Waste going to

Click on the "Waste
Type Amount" and
select "% of Waste
going to SWDS

SWDS”.
Parameters  SWOS Types - Utilization  Activity Dats  Amount Deposited  Long Term stored Cin SWDS  Harvested Wood Products
Worksheet
Sector: Waste
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A- Solid Waste Disposal
Sheet: Activity Data
Data
Subdivision  Unspecfied v Waste Category Muricipal Waste

Populatio Wa_.ie per Total
Waste

%o SWDs | Cllte

% of E

Food waste

~  Total Waste Calculated from Population ~ Waste Type Amounts |% of Total Waste going to SWDS

Composition of waste going to solid waste disposal sites

Garden and | Disposable
park nappies

Paper and

cardboard Wood

Textile

% ofE % of E % of E % of E % ofE % of E

AR

] 1950 8 oz

[ 1951 N
[ 1952 [
[ 1953 0 Iz
i 1954 N
[ 1955 N
] 1956 N
[ 1957 8 oz
[ 1958 8 oz
User notes

o Q]PA-WmSﬁﬁ _

1.25 Enter the data for the population under the “Population n (Capita)” tab for the years 1950 to

2023 (see Hlustration below).

Parameters  SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored Cin SWDS  Harvested Wood Products

Woarkeheet
Seclor: Waste
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4.4 - Solid Waste Disposal
Sheet: Activity Data
Data
Subdivision Unspecfied ~  Waste Category Municipal Waste

Food waste

% of E

2016

v Total Waste Calculsted from Population  ~ Waste Type Amounts % of Total Waste goingto SWDS v

Composition of waste going to solid waste disposal sites

Garden and | Disposable
park nappies

Paper and

T Textile ‘Wood

'-".’ aste

% of E % of E % of E % of E % of E % of E

HMEr“rrr

he populaf]

1950 fio 2025

CEEEE e E e
Olo o alol o alala
E\'\K\K\QK\E{\E{\E\\.

User notes

1 ”4:&-'ﬁme5&r’\es v q
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1.26 Under the “Waste per Capita (Kg/cap/yr.)” tab, enter 690 as the Regional Default value.
Enter national data if available. See illustration below. (See 2006 IPCC Guideline, Vol.5, pg. 19,

'Govt of Vanuatu

Table 2A.1).
Parameters  SWDSTypes - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
Warksheet
Sector: Waste 20 1 6
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 4 .A- Solid Waste Disposal
Sheet: Activity Data
Data
Subdivision  Unspecified v Waste Category Municipal Waste ~ ~ Total Waste Calculated from Population ~ Waste Type Amounts % of Total Waste goingto SWDS v

Composition of waste going to solid waste disposal sites.

Populatio  Waste per Total Total to N Bulk
capita Waste | 7 : SWDS | Food waste Garden and DI;:?"'iibrle E:I%?;;;g Textile ‘Wood Municipal
hyr)  (Gg) & RIS Waste

% of E % of E % of E % of E % of E % of E % of E % of E % ’7

630 1] 0|
630 8 7
30 Enter the Regional Defaglt Value 8 7
630 far years 1990 fo 2023 8 07
650 (1] 0|+
630 8 7
650 (1] 0|+
630 8 7
630 (1] 0|+
1.27 Click on the green cell below “Total Waste (Gg)” to generate the value (see illustration
below).
Workshest ’ :
Sector: Waste 20 1 E
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory:  4.A - Solid Waste Disposal
Sheet: Activity Data
Data
Subdivision Unspecified ~  Waste Category Municipal Waste ~ ~  Total Waste Calculated from Population ~ Waste Type Amounts % of Total Waste going to SWDS ~

Composition of waste going to solid waste disposal sites.

Total to - Bulk
SWDS | Food waste | 2 oo and D|apod.a_b\e Sl Textile Wood Municipal Inert Total
nappies | cardboard Waste

% ofE % ofE % ofE % ofE % ofE % of £ % of £ % of £ % FFT

650 CEEE
6508 € Zreen ce [ 0|
L 1952 650 generate the value of | " Total 0 oz
[ 1953 630 waste (Gg). 0 0z
[ 1354 60 N
|| 1955 630} 0 0z
[ 1956 630 e oz
[ 1957 630} e
1] 1958 630} 0 oz

= 21|41~ Time Series i

Page | 46



a1 Initiative for Q h management Dept Of Cllmdt Chang
T ICAT s \wghgnrie

'Govt of Vanuatu

1.28 Under the “% to SWDS (%)”, enter 85 for all years starting from 1950 to 2023 (see
illustration below).

Parameters  SWDS Types - Utilization  ActivityData  Amount Deposited  Long Term stored CinSWDS  Harvested Wood Products

Waorksheet
Sector: Waste 2016
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory:  4A - Solid Waste Disposal
Sheet: Activity Data
Data
Subdivision Unspecfied v Waste Category Municipal Waste ~ ~ Total Waste Calculated from Population  ~ Waste Type Amounts % of Total Waste going to SWDS v

Composition of waste going to solid waste disposal sites

Populaﬂo Waste per Total |
“ear capita Waste | ©0 2 Food waste Garden} S| S Pa;:jetr ang Textile Wood Inert Total
|c.1pm1| (kalcaphyr) | (Ga) W park nappies | - cardhgar

e P e o

Enter 85 for all vears|starting
from 1950 to 2023

7
g
HEEEEEEE
e B Bl Bt E

O EEREEEERE
%%%%%%%M

|Jser notes ~ 0 ][4.A-Fm5\er'\es v 1

1.29 Click the green cell under the “Total to SWDS) to generate the value.

1.30 For each of the following waste compositions going to a solid waste disposal facility, enter
the default values by clicking on the drop-down button and choosing the default value (See
Illustration below). (See 2006 IPCC guidelines, VVol.5, pagel2, Table 2.3). Enter national data if
available.

Parameters  SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
Warksheet
Sector: Waste 201 6
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory:  4.A - Solid Waste Disposal
Sheet: Activity Data
Data

Subdivision  Unspeciied ~  Waste Category Municipal Waste ~ ~ Total Waste Calculated from Population  ~+ Waste Type Amounts % of Total Waste going to SWDS v

1950 230
1951
1952
1953
1954
1355
1956
1957
1958

0.1587 0.1 675 6 25 24 1

v

Enter the default yalues for each of the
differet compostfion of waste going to
solid wiaste disposil sife

288282888223
SR EIEEE EEE

slolololsalasl=2
L e e e e =
L]
]

e IEIEIEIEIEy

User noles v Fl] 4 A-Time Series -~ 0
I 11T 1
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1.31 Click on the Green cell under the “Total” tab, it should total up to 100%.

1.32 Go to the “2006 IPCC categories” tab and select “4.A.1 — Managed Waste Disposal Sites”
(See illustration below).

o Applicstion Database InventoryYear Administrate  Worksheets Tools Export/lmport Reports  Window  Help

-
2006 IPCC Categories [ S35 Types - HCF and X | Methane Generated  Methane Emissions
3C3- CHa from Draina Hiorksheet
3 Sector: Waste 2016
3 Category:  Methane emissions from Solid Waste Disposal Stes
Subcategory: 4 A1- Managed Waste Disposal Stes
+3.C 13- CHA Emissions fro Sheet: SWDS Types - Methane Conection Factors and Oridation Factors
3C.14- Other (please specif Deta
Z-3.D- Other Subdivision Unspeciied v

++3.0.1 - Harvested Wood Pro

3.0.2- Other (please specify SWDS

4-Waste llanaued anaerobic Managed poorly - semi-aerobic Managed well - semi-aerobic Managed poorly - active aeration | Managed well - active aeration
-4A- Solid

on} \Fm h:nl \Fra U(m IFra Ilcm IFra Ilcm \Fm h:nl \Fra U(m \Fra U(m IFra Ilcm \Fm h:ﬂl |7’7’7

- 443~ Uncstegorised st I Clategory 4.4.10

48~ Biological Treatment of Sol

-4.C- Incineration and Open Bur
4C1-Vaste

4.C2- Open Burning of Was
-4.D - Wastewater Treatment and

4.D.1- Domestic Wastewate

- 402 - Industrial Wastewate

~4E - Other (please specify)
[=-5- Other

5 A~ Indirect N20 emissions fro

- 5.8~ Indirect COZ emissions fro
5.C - Other

User notes w B ||4A1-Time Series -1

METHANE [CH4) Emissions {BaCO2 Equivalents)

1.33 Enter the following default values from the table below for the Managed — anaerobic and

Managed Well- semi-aerobic into the cells for the years 1950 to 2023. For the other SWDS enter
0. (See illustration below).
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Table 7: Default value for MCF (fraction) and OX for the 2 types of SWDS

- Managed - anaerobic Managed well- Semi aerobic

Year MCEF (fraction) | OX (fraction) MCF OX (fraction)
1950 - 2023 1 0 0.5 0

Govt of Vanuatu

(' See 2006 IPCC Guidelines, Vol.5, pg 14, Table 3.1)

SuDS Types - MCFand X Methane Generated ~ Methane Emissions

Worksheet
Sector: Waste 2016
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A.1-Managed Waste Disposal Sites
Sheet: ypes - Methane Comection Factors and Oxidation Factors Enter 0.5 for years
Data Enter 1 for years 1950 10 2023

j 19500 2023

JNDS

Managed poorly - semi-aerobic Manay 4 well - semi-aerobic Managed poorly - active aeration Managed well - active aeration
MCF MCF MCF MCF MCF X
(Fraction} (Fraction) (Fraction) |Fra t|rn| (Fraction) (Fraction) (Fraction} \Fra ﬂrm (Fraction) (Frac ﬂrm

1 0 0 [ 05 0 0 0 0 0]z |d
1 0 0 [ 05 0 0 0 0 0z
] 1952 1 0 0 [ 05 0 0 0 0 [
[ 1953 1 0 ] [ 05 0 0 0 0 [
[y 1954 1 0 0 [ 05 0 0 0 0 [l
[ 1985 1 0 0 [ 05 0 0 0 0 0]z
] 1956 1 0 0 [ 05 0 0 0 0 [l
[y 1957 1 0 0 [ 05 0 0 0 0 [l
] 1958 1 0 0 [ 05 0 0 0 0 [l
1959 1 0 n Y nA n n 0 0 nir?
Usernes -8 }[m ~Time Series -1

1.34 Click on “Methane Generated” tab at the upper corner of the page (see illustration below).

SWDS Types - MCF and OX |,

Worksheet

Sector: Waste

b=y > -

Sub : AAT-M
Sheet SWDS Types
Data

o o
1950 1 0| 0 0 05 0 9 o [ 0|#|
1951 1 0 0 0 05 0 0l 0 0 [1F4
1952 1 0 0 0 05 0 o] 0 0 [E3
1953 1 0 0 0 05 0 ol 0 0 ol
1954 1 0 0 0 05 0 0] 0 0 [ES
1955 1 0 0 0 05 0 0] 0 0 [ES
1956 1 [ 0 0 05 0 (]| 0 0 [IES
1957 1 0 0 0 05 0 0] 0 0 0}=|
1958 1 0 0 0 05 0 o] 0 0 [ES
1959 1 0 0 0 05 0 0 0 0 0|z
1960 1 0 0 0 05 0 0 0 0 oj=|
1961 1 o] 0 0 05 0 0] 0| 0| 0|
1962 1 0 0 0 05 0 ol 0 0 o=
rocy * n n n ne n nl n n Nl

User notes » 8  [2A1-Time Series
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1.35 Click on the “SWDS Type” and select “Managed — anaerobic” (see illustration below).

SWOS Types - MCF and OX  Methane G d  Methane Emissi

Worksheet

Sector Waste 2016

Category: Methane emissions from Solid Waste Disposal Stes

Sub : 4A1-Managed Waste Disposal Stes

Sheet: Methane Generated across SWDS Types and Waste Types

Data

Subdvision Unecfed - [SWDS Type  Managed -ansebic © [Waste Category HucosWsse - Waste Type Food waste - poc

k 04 Half ife time (h=in(2)/k) 9679513 expl-exp(k) 067032004503  Month of reaction start (M) 13 exp2-exp(k*((13-M)/12)) 1

D o DDO VOO
o p
1950 510378 1 05359 0! 0 0! 0 0
1951 518928 1 055488 054488 0 0.5041 0.17657 11778
1952 528124 1 055453 055453 0 1.16057 0.29806 ) 19871
1953 538516 1 ) 56544 056544 0 134239 038262 0.25508
1954 543763 1 057726 057726 ] 147776 044289 029526
1955 561863 1 ) 583% 0583% ] 158053 048713 032479
1956 57474| 1 060348 060348 D 166294 052107
1957 58917 1 061863 061863 [ 17333 054824 0.36549
1958 605114 1 063537 063537 0 179725 057144 0.380%
1959 1 08828 06525¢ [ 185768 059252 0.39501
| User notes « B ||4A1-Time Series -

1.36 The green cell under the “CH4 generated (Gg) will give the amount of methane generated
for each year (see illustration below).

SWDS Types - MCF and OX  Methane G d  Methane Emi

Worksheet

Sector: Waste 2016
Category: Methane emissions from Soid Waste Disposal Stes

Sub 4 A1-Managed Waste Disposal Stes

Sheet: Methane Generated across SWDS Types and Waste Types

Data

Subdivision Unspecfied v SWDS Type Managed - anaercbic “  Waste Category Municpal Waste “  Waste Type Foodw ~  DpOC

Half ife time (hein(2)/k) 17320679513 expleexp(k) 067032004603  Month of reaction start (M) 13 exp2-exp(((1990/12)) 1

Amount 1 Dtcomp:; able DOC

CH4 generated
deposited )’_ '-“
(Gg)

o=w"
MCF

060348
061863
063537
065294

User notes v B |[4A1-Time Series -

1.37 Repeat steps 1.35 and 1.36 by selecting “Managed well- semi aerobic” from the “SWDS

2

Type”.
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1.38 Run the Cursor over the graph below to give the CH4 Emissions (Gg Co. Equivalent) (see
illustration below).

| \Workshest nctes w 0 | SADSTypes-MCFandOX Methene Genersted  Meshane Emassions
Workshoet
Category: Methane emiasons from Sobd Waste Disposal Stes
Subcatogory: 4 A1 Managed Waste Dispossl Stes
Shoet - Methane Generated across SWODS Types and Waste Types
Data
1C13- CH Subdivision  rpected v SWDS Type Mmnaged wel - semv-aechc © Waste Category Municps Waste © Waste Type Food waste © DpOC
3C12- Other ( k 04 Half dfe time (h-In(2)/k) 1 722867551 expl-exp{k) 067032004503  Month of reaction start (M) 12 expZ-expl&C((13-MV12)) 1
- Other

310 1 - Harvested Wood Products

4A e Disposa

14 A2 - Unmanaged Waste Disposal Stes
4 A3 Uncategonsed \Waste Disposal Stes
- Beclogical Treatmert of Solid \Waste

« Incinerason and Open Burning of \Waste
4.C 1 - Winste incineraton

4 C 2 - Open Burming of Waste

= \Wastewster Treatment and Dwscharge METHANE o) Emasons (02 CO2 Eavvaern)
4 D1 Domestic Wastewater Treatment and

1402+ Industrial Wastewater Troatment and
- Other (please specty)

1

Ingirect N20 emissions from the atmosphen
« Ingirect CO2 emissions from the atmosghen “«w
= Other

© Bane vea 1 MASIMAnt of Urceninty i beng 1350

Worksheet notes 2006 IPCC Guidslines Save Gas METHANE (CHe)

1.39 Click on the tab “Methane Emissions” at the top-hand corner of the page (see illustration

below)
SWDS Types - MCF and OX  Methane G d
Worksheet
Sector: Waste 2016
G Meth from Sold Waste
Subcategory: 4 A1-Managed Waste Disposal Stes
Sheet : Methane Generated across SWDS Types
Data
Subdivision Unspecfied ~  SWDS Type “  Waste Category Municpal Waste -~ Waste Type Food waste ~  DoC
k 04 Half dife time (h=in(2)/k) 17328679513¢ expl-exp(k) 067032004603%  Month of start (M) 13 exp2-exp(k ((13-M)/12)) 1

—
DDOCm
cumudated in

nd o DOOCm decomposed CH4 generatad

(Gg

E=«C+Hly-)*'(1

expl

05 0

03786 05 0
1952 105625 05 008545 0.05545 0 011606 002981 001967
1953 107703 05 008654 0.0565¢ 0 013434 003826 002
1954 109554 05 005773 005773 0 014778 004429 002953
1955 112373 05 0.053| 0,059 0 0,15605 004872 003248
1956 114948 (5 006035 006035 0 016623 005211 003474
1957 11784 05 006186 0.06186 0 0.17333] 005482 003655
1958 121023 05 006354 006354 0 mn_n| 005718 00381
1959 12437 05 0,06525] 0.06529 0 018577 0.05925 0,039
1960 127887 05 006714 006714 0 019166 006124 004083
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1.40 Green cells under the "Methane Emissions" tab display the total methane emission for a
given year for the designated SWDS type (see illustration below).

| SWDSTypes-MCFandOX  Methane G 4 Methane E

| Worksheet

Sector: Waste 2016

Category: Methane emissions from Sold Waste Disposal Stes

Sub. y:  4A1-Managed Waste Disposal Stes

Sheet: Methane Emissions

Data

Subdivision Unspecfied v~  SWDS Type Managed - anaerobic v

O . O
1953 0.26949 0 0 0 026343 0 0 0.26949] 7
1954 0.31409 0 0 0 031409 0 il | 0.31409] 7
1955 0.34788 0 0 0 034788 0 Bl | 0.34788) 7
1956 0.37458 0 0 0 037458 0 [l | 0.37458) 7
1957 0.39669 0 0 0 0.39669 0 [l | 0.39668) 7
1958 0.41605 0 0 0 041605 0 4 | 041605] 7
1959 043392 0 0 0 0433%2] 0 g_I 0433%2| 7
1960 0.45095 0 0 0 0.45095 0 0 0.45095] 7
1961 046761 0 0 0 046761 0 [l | 046761] 7
1962 04842 0 0 0 04842 0 o] - d
1963 0.50089 0 0 0 0.50083 0 [ | 0.50089] 2
1964 051785 0 0 0 051785 0 ] =4
Unceraities
User notes v 8 ||4AT-Time Series - 3

1.41 Click on the 4.A.2 — “Unmanaged Waste Disposal” under the “2006 IPCC categories” tab
(see illustration below)

\Worksheet notes hd ‘l'| SWDS Types - MCF and X Mathane Generated  Methane Emissions
T Woksheet
C

Sector: Waste 2016
Category: Methane emissions from Solid Waste Disposal Stes

Subcategory:  4.A2-Unmanaged Waste Disposal Stes

Sheet: SWDS Types - Methane Comection Factors and Oridation Factors

Sion qus
CH4 Emissions from Rewe Subdivision Linspecfied w
3C1~l Dﬂm(nleauwo:lh]
& 3.0 - Other
3.D.1 - Harvested Wood Products
3D.2 - Other (please specify)
4 Waste
B 4.A- Solid a‘aslaD!!Dosd

03
08
08
08
08
08
08
08
08
08
08
08
08
08

4B- &ulw:al unlmu!lufsd o
£ 4.C - Incineration and Open Burning of
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1.42 Under “SWDS Types — MCF and OX” tab, enter the following default value from the table
below into the cells accordingly for all years 1950 to 2023 (see illustration below).

Table 8: Default values for MCF and OX under the Unmanaged Waste Disposal

Sites
SWDS
Unmanaged Shallow Unmanaged Deep
MCEF (Fraction) OX (Fraction) MCEF (Fraction) OX (Fraction)
0.4 0 0.8 0
(See 2006 IPCC Guidelines, Vol.5, pg 14, Table 3.1)
SWDS Types - MCFand OX  Methane G I s
Worksheet
Sector: Waste 2016
Category: Methane emissions from Solid Waste Disposal Ses
Subcategory:  4.A2 - Unmanaged Waste Disposal Stes
Sheet: SWDS Types - Methane Comection Factors and Ovidation Factors
Data

Unmanaged - shallow Unmanaged - deep

MCF ox MCF ox
(Fraction) (Fraction) (Fraction) (Fraction)

=
'Y
ocoloolololooooooaa
o
o
ooloolololoooooooa

o o e |

1.43 Run the cursor over the graph to give the CH4 Emissions (Gg Co2 Equivalent) (see
illustration in step 4.0).

1.44 Repeat steps 1.34 to 1.40 for category “4.A.2 — Unmanaged Waste Disposal”.
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1.45 Click on the category “4.A.3-Uncategorised Waste Disposal” under the “2006 TPCC
categories” (see illustration below).

@ IPCC Inventorny Software - ANITAKAY - [Worksheets]
sl Application Database Inwventory Year Administrate Worksheets Tocls Export/Import Reports Winde

2006 IPCC Categories SwWDS Types - MCF and OX  Methane Generated ~ Methane Emissions

i 3.C.% - CH4 from Drainage Worksheet

- 3.C.10 - CH4 from Rewetting Sector: Waste

- 3.C.11 - CH4 Emissions fro Category- Methane emissions from Solid Waste Disposal Sites
3.C.12 - N20 Emissions fro Subcategory - 443 - Uncategorised Waste Disposal Sites
3.C.13 - CH4 Emissions fro Sheet - SWDS Types - Methane Comection Factors and Oxidation Factors
2.C.14 - Other (please specif Data

= 3.0 - Other Subdivision |Unspecified v

2.0.1 - Harvested wood Pro
- 3.0.2 - Other (please specify
£l 4 - waste
= 4.4 - Sclid Waste Disposal
4.4 1 - Managed Waste Disp
482 - Unmanaged Waste D
4 A 3 - Uncategonsed Waste
-4 B - Biclogical Treatment of Sol
=1 4.C - Incineration and Open Bur
- 4.C.1 - Waste Incineration
4.C 2 - Open Burning of \Was
= 4.0 - Wastewater Treatment and
4.0.1 - Domestic Wastewate
4.00.2 - Industrial Wastewate
----- 4 E - Other (please specify)
=l & - Other
S B4 - Indirect N20 emissions fro
5B - Indirect CO2 emissions fro
5.C - Other

MCF
(Fraction)

1.46 under the “SWDS Types -MCF and OX” tab, enter the IPCC default value for MCF = 0.6
and OX =0 (see illustration below)

DWUD 1YPES - MLE and UA - Methane Generated  Methane Emissions

Worksheet
Sector: Waste 2016
Category: Methane emissions from Solid Waste Disposal Sites
Subcalegory:  4.A.3- Uncategorised Waste Disposal Sites
s[::e:: SWDS Types - Methane Correction Factors and Oxidation Enter 0
a

Subdivision Unspecfied

(Fraction)

o L 2

[User notes + 8 |[£A3 - Time Series - 1

METHANE [CH4) Emiszians (Ga COZ Eauivalents)

Page | 54



'Govt of Vanuatu

’ I("“AT gliitri;a;itze;gtr_m Q‘ h pncpugemenf 4 - \‘ Dcpt ofVClim_d l‘e Chan g_L‘
qpy _— Transparency institute )

1.47 Run the Cursor over the graph below to give the CH4 Emissions (Gg Co. Equivalent) (see
illustration in step 1.38)

1.48 Repeat steps 1.34 to 1.40 for the category “4.A.3-Uncategorised Waste Disposal”.

Page | 55



mn 4

I Y Initiative for management S Dept of Climate Change
( Climate Action . . o S X ' -~
-’ Transparency institute = s

B LOOovVEI O Vanuatu

4.3.3 TIME SERIES

According to the report produced by The Republic of Vanuatu Third National Communication to
the United Nations Framework Convention on Climate Change (2020), the key source of emission
from solid waste managed and disposed of included emissions from anaerobic decomposition of
waste management of aerobic decomposition at the Bouffa landfill site?.

Tier 1 method — IPCC First Order Decay (FOD) was used in the Third National Inventory report
(2020) which covered the years 2008 to 2015. The method mainly consisted of the usage of Default
value, default activity data, and default parameters *.

Estimates of MSW generation in Vanuatu are based on the urban populations of Port Vila,
Luganville, and Lenakel in the lack of activity statistics. The majority of data is gathered from
urban regions rather than rural ones because those locations are typically dispersed and fail to
identify many hazards. An average figure of 1-1.5 kg/person/day was extracted from a 2015 study
in which the J-PRISM team was involved 1.

The Director General of the Ministry of Climate Change used office notifications to notify relevant
ministries and departments, specified organizations, the public-private sector, and other
institutions to collect data for this inventory period. The Department of Climate Change is
responsible for maintaining the gathered data, database repository, and archives *.

Following the 2006 IPCC Guidelines, Vol. 5, Figure 3.1, the Tier 1 Method Approach specifically
IPCC First Order Decay (FOD) will be used for this inventory. Estimated Emissions will be
calculated using historical data and present up-to-date data.

To collect information, the Project Coordinator and the Consultants will notify Offices relevant to
ministries and stakeholders such as the:

e Department of Environmental Protection and Conservation (DEPC)
e Department of Water Resources (DWR)

e Port Vila City Council (PVCC)

e Environment Unit, Public Health at the Ministry of Health

e Department of Climate Change (DOCC)

e UNELCO Engie

e Public Works Department (PWD)

The channels for requesting activity data meetings are the Electronic Single Window, emails,
dialogues, and interviews. Consultants may ask the Prime Minister's Office for a Confidential
Agreement or Right to Information (RTI) in specific situations where data is unavailable.

2 The Republic of Vanuatu Third National Communication to the United Nations Framework Convention on Climate Change |
Vanuatu Environment Data Portal (2020)
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Table 9: Annual emissions data from the base year of 1994 through 2023,
including the emissions values, their units, the emission factors, and the
methods used to estimate the emissions.

Year | Emissions uUnits EF Methods
1994 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
1995 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
1996 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
1997 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
1998 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
1999 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2000 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2001 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2002 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2003 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2004 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2005 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2006 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2007 22.44 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2008 23.3 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2009 24.1 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2010 24.9 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2011 25.8 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2012 26.7 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2013 21.7 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2014 28.6 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2015 29.6 kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2016 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2017 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2018 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2019 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2020 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2021 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2022 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1
2023 NE kt CO2-e 0.15Kg CH4/ kg DOC Tier 1

Where:
NE = Not Estimated

In improving this, the sector concern should strengthen the monitoring and reporting system for
past years that are missing to satisfy the inventory process in moving forward.
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The base year for MSW begins in 1994, and the collection of data will begin from 1994 to 2023.
The emissions were calculated using the Tier 1 methodology approach with the default IPCC
parameters and EF. The values in the Emissions need to be updated therefore no information has
been placed in the table for years 1994 to 2006 and from 2016 to 2023.

Identifying Trends, Big Variations, And Outliers with A Transparent Explanation

As may be observed from the graph below, which was taken from the Third National Inventory
(2020), when it comes to identifying trends and outliers The graph below shows that between 2007
and 2017, there was an increase in Gg CH4 emissions (MSW). The growing population is the cause
of the increase in emissions.

Certain trends in data can be caused by a variety of factors, including changes in underlying
conditions, external influences, or anomalies such as outliers.
1. Inadequate data management system
2. The majority of the data was erased from the government system following a hack, even
after it was restored.

Figure 2: Emissions of CH4 and N2O (in Gg) from Solid Waste Disposal and
Wastewater, 2007-2015

.

2007 2008 2009 2010 2011 2012 2013 2014

N
(&)

15

nventory Year

— T ] CH' emissions (MSW)
Total CH, emissions (WW)

Tatal N,O emissions

Figure 4.2: Source: Vanuatu’s Third National Inventory (2020).

The figure depicts an increase in the CH4 (g) emissions across the years of 2007 to 2015 compared
to the other categories of Waste such as Wastewater in grey and blue in the graph above.
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4.3.4. QUALITY CONTROL/QUALITY CHECK

QUALITY CONTROL (QC) METHOD

Table 10: QC activities and procedures that will be followed

The three consultants will handle the QC and Procedures based on the color in the table, Anita
Kay-Pink, Florancza- Green, and Zechariah Bani- Blue.

TIME TAKEN TO

QUALITY CONTROL COMPLETE
Syl PROCEDURES PROCEDURE COMMENTS
(DAYS)

* Confirm that estimates
are reported for all
categories and all years
from the appropriate base
year to the period of the
current inventory.

* For subcategories,
confirm that the entire
category is being covered.
* Provide a clear definition
of ‘Other’ type categories.
* Check that known data
gaps that result in
incomplete estimates are
documented, including a
qualitative evaluation of
the importance of the
estimate concerning total
emissions (e.g.,
subcategories classified as
‘not estimated’, see
Chapter 8, Reporting
Guidance and Tables).

Check the Assumptions
and criteria for the
selection of activity data,
emissions factor, and
other estimation
parameters

* Confirm that
bibliographical data
references are properly
Check for transcriptions | cited in the internal
Errors in the data input | documentation.

and references * Cross-check a sample of
input data from each
category (either
measurements or
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Check that emissions and
removals are calculated
correctly

* Reproduce a set of
emissions and removal
calculations.

* Use a simple
approximation method that
gives similar results to the
original and more complex
calculation to ensure that
there is no data input error
or calculation error.

Check that parameters
and units are correctly
recorded and that
appropriate conversion
factors are used.

* Check that units are
properly labeled in
calculation sheets.

* Check that units are
correctly carried through
from beginning to end of
calculations.

* Check that conversion
factors are correct.

* Check that temporal and
spatial adjustment factors
are used correctly.

Check the integrity of
database files

» Examine the included
intrinsic documentation
(see also Box 6.4) to:

1. Confirm that the
appropriate data processing
steps are correctly

represented in the database.

2. Confirm that data
relationships are correctly

represented in the database.

3. Ensure that data fields
are properly labeled and
have the correct design
specifications.

4. Ensure that adequate
documentation of database
and model structure and
operation are archived.
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Identify parameters (e.g.,
activity data, constants)
that are common to
multiple categories and
confirm that there is
consistency in the values
used for these parameters
in the emission/removal
calculations.

institute

management

Check that the movement
of inventory data among
processing steps is
correct.

* Check that emissions and
removal data are correctly
aggregated from lower
reporting levels to higher
reporting levels when
preparing summaries.

 Check that emissions and
removal data are correctly
transcribed between different
intermediate products.

Check that uncertainties
in emissions and
removals are estimated
and calculated correctly.

* Check that the qualifications
of individuals providing
expert judgment for
uncertainty estimates are
appropriate.

* Check that qualifications,
assumptions, and expert
judgments are recorded.

* Check that calculated
uncertainties are complete
and calculated correctly.

» If necessary, duplicate
uncertainty calculations on a
small sample of the
probability distributions used
by Monte Carlo analyses (for
example, using uncertainty
calculations according to
Approach 1).

Check time series
consistency.

* Check for temporal
consistency in time series
input data for each category.

* Check for consistency in the
algorithm/method used for
calculations throughout the
time series.

* Check methodological and
data changes resulting in
recalculations.
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* Check that the effects of
mitigation activities have
been appropriately reflected
in time series calculations.

Check Completeness

 Confirm that estimates are
reported for all categories and
all years from the appropriate
base year to the period of the
current inventory.

For subcategories, confirm
that the entire category is
being covered.

* Provide a clear definition of
‘Other’ type categories.

* Check that known data gaps
that result in incomplete
estimates are documented,
including a qualitative
evaluation of the importance
of the estimate concerning
total emissions (e.g.,
subcategories classified as
‘not estimated’, see Chapter
8, Reporting Guidance and
Tables)

Trend Check

* Confirm that estimates are
reported for all categories
and all years from the
appropriate base year to the
period of the current
inventory.

* Check the value of implied
emission factors (aggregate
emissions divided by activity
data) across time series.

1. Do any of the year’s
show outliers that are not
explained?

2. If they remain static
across time series, are
changes in emissions or
removals being captured?

* Check if there are any
unusual and unexplained
trends noticed for activity
data or other parameters
across the time series.

Page | 62




R O CYmn Caanes

Govt of Vanuatu

3 I C A—I— Initiative for Q h management
Climate Action . .
Transparency \ d g institute

(Table 6.1 GENERAL INVENTORY QC PROCEDURES, volume 1, 2006 IPCC Guidelines for National Greenhouse Gas
Inventories).
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Table 11: Responsibilities assigned to each party

Displayed are the corresponding timelines indicating the duration required for each party to
complete their respective tasks

Quality Control Method

Responsibilities nimeline (T_|me
for completion)

1. Implement QA/QC at all levels of
transparency

2. Collect data, Inventory Preparation
and Reporting
GHG Inventory Team
Members (Consultant)

3. Conduct Checks on the consistency of
data and information provided by the
different stakeholders to ensure data
integrity, correctness, and completeness

2 Months

TWGS (Technical Working
Groups) Specific group consisting

1. Technical Review of sub-category
of Experts and Professionals

activity data, Emission Factor,
Estimation Parameters, and Calculation

2 - 3 Weeks
method

2. Final Check of the Report
According to the United Nations
Development Programme (UNDP) and
the Government of Vanuatu,
municipalities are responsible for
managing solid waste in the country.
Municipal T%isgincludes the collection, Y 2 Weeks upon
transportation, disposal, and sometimes request
treatment of solid waste. To effectively
manage waste and allocate resources,
accurate data on waste generation is
essential.

The Department of Environmental
Protection and Conservation oversees
. . ; . 2 Weeks upon
Environment Department environmental protection and regulation.
. . request
The department may have information
on the generation of MSW
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4.3.5 UNCERTAINTIES

Uncertainty in the method

As stated by the 2006 IPCC guidelines the following are the reasons behind uncertainty in the
method 3.

A first-order decay reaction may not always be followed in the complex chemical reactions that
convert carbon molecules to CHs4. Reaction rates will fluctuate depending on the circumstances
at the particular SWDS, and higher-order reactions might be involved. Restrictions on water
access and regional differences in bacterial populations may limit reactions 2.

* There are variations in SWDS. Even within a single site, conditions like temperature, moisture
content, waste composition, and compaction can fluctuate significantly, and even more between
sites within a country. It is challenging to choose "average" parameter values that are typical for
an entire nation 2,

* Using the FOD approach adds to the ambiguity around past waste disposal amounts and
degradation rates (half-lives). Neither of these has been studied or understood in great detail 2.

» Using the FOD approach adds to the ambiguity around past waste disposal amounts and
degradation rates (half-lives). Neither of these has been studied or understood in great detail (2006
IPCC Guidelines, Vol. 5) 2.

Uncertainty Associated with Data Uncertainty

Using the FOD approach adds to the ambiguity around past waste disposal amounts and
degradation rates (half-lives). Neither of these has been studied or understood in great detail (2006
IPCC Guidelines, Vol. 5) 2.

The degree of uncertainty in waste disposal data varies depending on how the data is obtained; it
can be reduced when the amounts of waste in the SWDS are weighed; it will be higher if the
estimates are based on waste delivery vehicle capacity or visual estimation; and it can be highest
for estimates based on default activity data. The quality of CH4 emission estimates is directly
related to the quality and availability of the waste generation, composition, and management data
used to derive these estimates (2006 IPCC Guidelines, Vol. 5) 2.

The activity data in the waste sector includes the total municipal solid waste, total industrial waste,
waste composition, and the fraction of solid waste sent to solid waste disposal sites Waste
scavenging at the SWDS must be considered while analyzing the waste disposal data; otherwise,
the data’s level of uncertainty will rise 2.

3 nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/VV5_3_Ch3_SWDS.pdf
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Scavenging will also raise speculations about the composition of the waste that ends up in the
SWDS and, in turn, about how much DOC is in the trash generally. Uncertainty estimates for the
default model parameters are given in Table 4.12. The estimations are based on expert assessment.
waste creation can be estimated using population (or urban population) and per-capita waste
generation rates. Uncertainty may be introduced if the population does not match the population
from which waste is collected. In many countries, waste is usually collected only from city

dwellers. An urban area's population may fluctuate daily or seasonally due to labor force mobility
2

Uncertainty Associated with Parameters

The following Uncertainties have been extracted straight from the (2006 IPCC Guidelines, Vol.
5, Pg. 26).

Methane correction factor (MCF) There are two sources of uncertainty in the MCF.
* Uncertainty in the value of the MCF for each type of site (managed-anaerobic, managed-semi-
aerobic, unmanaged deep and/or high-water table, unmanaged shallow): These MCF values are
based on one experimental study and expert judgment and not on measured data 2.

* Uncertainty in the classification of sites into the different site types: For example, the distinction
between deep and shallow sites (5 m depth of waste) is based on expert opinion. Inevitably, few,
if any, countries will be able to classify their unmanaged waste disposal sites into deep and shallow
based on measured data. It can also be difficult to determine the sites that meet the IPCC criteria
for managed sites. Degradable organic carbon (DOC)

 Uncertainty in setting the DOC for different types of waste types/materials (paper, food, etc.):
There are few studies of DOC, and different types of paper, food, wood, and textiles can have very
different DOC values. The water content of the waste also has an influence. DOC for industrial
waste is very poorly known. Degradable organic carbon (DOC) There are two sources of
uncertainty in DOC values 2.

» Uncertainty in the waste composition affects estimates of total DOC in the SWDS: Waste
composition varies widely even within countries (for example, between urban and rural
populations, between households on different incomes, and between seasons) as well as between
countries 2.

Fraction Of Degradable Organic Carbon Which Decomposes (DOCy)
The uncertainty in DOCT is very high. There have been few studies, and it is difficult to replicate
real SWDS conditions in experimental studies 2.

Fraction Of CH4 In Landfill Gas (F)
The CHg4 fraction of generated landfill gas, F, is usually taken to be 0.5 but can vary between 0.5
and 0.55, depending on several factors (see Section 3.2.3). The uncertainty in this figure is
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relatively low, as F depends largely on the stoichiometry of the chemical reaction producing CHa.
The concentration of CH4 in recovered landfill gas may be lower than the actual value because of
potential dilution by air, so F values estimated in this way will not necessarily be representative 2.

Methane recovery (R)

CHa recovery is the amount of CH4 generated at SWDS that is recovered and burned in a flare or
energy recovery device. The uncertainty depends on the method used to estimate recovered CHa.
The uncertainty is likely to be relatively small compared to other uncertainties if metering is used.
If other methods are used, for example by estimating the efficiency of CH4 recovery equipment,
the uncertainty will be larger 2. (See Section 3.2.3.).

Oxidation Factor (OX)

The oxidation factor is very uncertain because it is difficult to measure, and varies considerably
with the thickness and nature of the cover material, atmospheric conditions and climate, the flux
of methane, and the escape of methane through cracks/fissures in the cover material. Field and
laboratory studies that determine oxidation of CH4 only through uniform and homogeneous soil
layers may lead to overestimations of oxidation in landfill-cover soils 2.

The Half-Life

There is high uncertainty in the estimates of half-life because it is difficult to measure decay rates
under conditions equivalent to those prevailing in real SWDS. Also, since there is considerable
variation in half-life with waste composition, climate, and site type, it is difficult to select values
representative of a whole country 2.

Uncertainty estimates for MSWr total MSW generated) and MSWF (fraction of MSWr disposed
at SWDS) and the default model parameters are given in Table 4.12.
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Table 12: Estimates of uncertainties associated with the default activity data
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and parameters in the FOD method for CH4 emissions from SWDs

Activity data and Emission
Factors

Uncertainty Range

Total Municipal Solid Waste
(MSWT)

Country-specific:

30% is a typical value for countries that collect waste
generation data regularly.

+10% for countries with high-quality data (e.g., weighing
at all SWDS and other treatment facilities).

For countries with poor quality data: more than a factor of
two.

A fraction of MSWT sent to
SWDS
(MSWF)

+10% for countries with high-quality data (e.g., weighing
at all SWDS).

+30% for countries collecting data on disposal at SWDS.
For countries with poor quality data: more than a factor of
two.

The total uncertainty of
Waste composition

+10% for countries with high-quality data (e.g., regular
sampling at representative SWDS).

+30% for countries with country-specific data based on
studies including periodic sampling.

For countries with poor quality data: more than a factor of
two.

Degradable Organic Carbon
(DOC)7

For IPCC default values: £20% For country-specific
values:
Based on representative sampling and analyses: +10%

Fraction of Degradable
Organic
Carbon Decomposed (DOCT)

For IPCC default value (0.5): + 20%

For country-specific value

+ 10% for countries based on the experimental data over
longer periods.

Methane Correction Factor
(MCF)

=1.0

=0.8

=05

=04

=0.6

For IPCC default value :
-10%, +0%

+20%

+20%

+30%

—50%, +60%

Fraction of CH4 in generated
Landfill Gas (F) = 0.5

For IPCC default value: +5%

Methane Recovery (R)

The uncertainty range will depend on how the amounts of
CHjs recovered and flared or utilized are estimated:

+ 10% if metering is in place.

+ 50% if metering is not in place.
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Oxidation Factor (OX) Include OX in the uncertainty analysis if a value other than
zero has been used for OX itself. In this case, the
justification for a non-zero value should include
consideration of uncertainties.

half-life (t1/2) Ranges for the IPCC default values are provided in Annex
Table A4.5.

Country-specific values should include consideration of
uncertainties.

Source: Expert judgment by Lead Authors of the Chapter.
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DOMESTIC WASTEWATER

4.3.6 METHODOLOGY CHOICE FOR DOMESTIC WASTEWATER

The decisions implemented during this operation are indicated by the red arrows.

Figure 3: Decision Tree for Method Selection in Estimating Actual Emissions
from Sub-Category 4.D.1 Domestic Wastewater Treatment and Discharge

Collect data on the
share of wastcwater
treatmeent in cach
pathway

|

Fsumanc
Y Yer—9] omissons ssing
botoen -up data

Box 3: Ther 3

N

wastcwater
reatmment pathw avs
charactensed”

Are
mcasurcments o
other bottoen-up data available
from the most smportant
pathaays?

Are
country-specific
emission factors avaslable
for the key
pathways™

Esumate cmissaoas
usang country-specific
cmnsion factors
(B, MCF_ ctc.)

Box 2: Ther 2

Estumate country -specific
Y B, and MCFs for the key
paubaays
—— T —
N using default ©
factoes. (B, MCF_ ctc)

Box 1: Tier 1

Figure 4.3 (See 2006 IPCC Guidelines, Vol. 5, Figure 6.2)

Note: Due to the national circumstances (lack of resources) Vanuatu does not have yet reliable
country-specific emission factors and parameters and therefore, is applying the default parameters
and Tier 1 methods to estimate emissions from the 4.D.1 Sub-Category.
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EQUATIONS USED

Equation 1

EQUATION 6.3

Total Organically Degradable Material in Domestic

Wastewater

TOW = P+ BOD*0.001¢ I «365

Where:

TOW: total organics in wastewater in inventory year, kg BOD/yr. (Biochemical Oxygen
Demand (BOD) is the amount of carbon that is aerobically biodegradable) (See 2006 IPCC
Guidelines, Vol.5, Pg. 13, Equation 6.3)
P: country population in inventory year, number of people (See 2006 IPCC Guidelines,
Vol.5, Pg. 13, Equation 6.3).
BOD: country-specific per capita BOD in inventory year, g/person/day (Biochemical
Oxygen Demand) (See 2006 IPCC Guidelines, Vol.5, Pg. 13, Equation 6.3)

o conversion from grams BOD to kg BOD (See 2006 IPCC Guidelines, Vol.5, Pg.

13, Equation 6.3)

I: correction factor for additional industrial BOD discharged into sewers (for collected the
default is 1.25, for uncollected the default is 1.00). In some countries, information from
industrial discharge permits may be available to improve this parameter (See 2006 IPCC
Guidelines, Vol.5, Pg. 13, Equation 6.3)

Equation 2:

EQUATION 6.1

Total CH4 Emissions From Domestic Wastewater

N20 EMISSIONS = [¥ (Ui x Tijx EF )]J(TOW - S) - R

Where:

TOW: total organics in wastewater in inventory year, kg BOD/yr. (See 2006 IPCC
Guidelines, Vol.5, Pg. 1, Equation 6.1)

S: organic component removed as sludge in inventory year, kg BOD/yr. (See 2006 IPCC
Guidelines, Vol.5, Pg. 1, Equation 6.1)
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e Ui fraction of population in income group | in inventory year (these are rural population
and high/low-income urban population) (See 2006 IPCC Guidelines, VVol.5, Pg. 1, Equation
6.1).

e Tij: degree of utilization of treatment/discharge pathway or system, j, for each income
group fraction I in inventory year (See 2006 IPCC Guidelines, Vol.5, Pg. 1, Equation
6.1).

e |: income group: rural, urban high income, and urban low income (See 2006 IPCC
Guidelines, Vol.5, Pg. 1, Equation 6.1)

e |: each treatment/discharge pathway or system (See 2006 IPCC Guidelines, Vol.5, Pg. 1,
Equation 6.1)

e EF;. emission factor, kg CH4 / kg BOD (See 2006 IPCC Guidelines, Vol .5, Pg. 1,
Equation 6.1)

e R: amount of CH4 recovered in inventory year, kg CHs /yr (See 2006 IPCC Guidelines,
Vol.5, Pg. 1, Equation 6.1)

Equation 3:
EQUATION 6.7

Domestic wastewater: N.O emissions

N20 Emissions= NerrLuent *EFerrLuenT *44/ 28

Where:

e N20O emissions = N2O emissions in inventory year, kg N2O/yr (2006 IPCC Guidelines,
Vol. 5, Pg. 25, Equation 6.7)

e N errLuenT = Nitrogen in the effluent discharged to aquatic environments, kg N/yr (2006
IPCC Guidelines, Vol. 5, Pg. 25, Equation 6.7)

e EFerrLuent = Emission factor for N2O emissions from discharged to wastewater, kg
N20-N/kg N (2006 IPCC Guidelines, Vol. 5, Pg. 25, Equation 6.7)

e The factor 44/28 is the conversion of kg N2O-N into kg N2O (2006 IPCC Guidelines,
Vol. 5, Pg. 25, Equation 6.7).
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4.3.7 STEP - BY — STEP CALCULATION, DOCUMENTING RESOURCES
USED

1.0 Open Google chrome and search “Inventory Software — IPCC-TFI” (See illustration below)

X G Search Google or type a URL b 4:) o

[ All Bookmarks

Search "Inventory
Q Inventory Software - IPCC-TFI « Software ~ IPCC~ TFI"

+

Add shortcut

# Customize Chrome

1.1: Click on the “New Version 2.91 — IPCC Inventory Software (See illustration below)

P o g .
BES N ' B |
Inventory Software - IPCC-TFI X & o Q & | i) i o

Al Images Videos Shopping News i More Tools SafeSearch ~

About 6,580 results (0.47 seconds)

@ ipce-nggip
https:fAwvm ipcc-nggip.iges.orjp » software

f Click on the "New Version
New Version 2.91 - IPCC Inventory Software 281 - PCC Tventory
... IPCC Inventory Software released on 5 April, 2024. ... Please nole that the IP Software"

Software ... They have been compiled by IPCC TFI TSU, and have not been ...
Intergovernmental Panel on Climate Change (IPCC)

https:/iwvnipcc.ch » assets : uploads : 2018/12 FOF

Inventory Software

7 Dec 2018 — IPCC TFI Side-event. UN Climate Change ... The IPCC Inventory Software
implements the 2006 IPCC Guidelines ... The IPCC Inventory Software can ...

People also ask :

What is the National greenhouse gas inventories Program? v

wwwipce.ch/site/assets) unlcadsfzb-iBﬂZ/COP.Z; IPEC Invantor\; Software-7Dec.... \/
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1.2: Click on the “ver 2.91 IPCC inventory Software — 32bit” and download the software (See

illustration below).

& 2> (€ &5 ipce-nggipiges.orjp/software/indexhtml Y K2 o

Task Force on
National Greenhouse Gas Inventories
e

Home IPCC

IPCC-TFI Home

Organization
I Publications
I Emission Factor Database (EFDB)
| inventory Software

Meetings

FAQs

Links

Electronic Discussion Group (EDG)

Nobel Foundatien

IPCC honoured with the
2007 Nobel Peace Prize

Copyright
Disclaimer

IpcC

INIERGOVERNMENTAL PANEL oN Clim3Te chanee wno ¢
!

Inventory Software
New Version 2.91 - IPCC Inventory Software

Thig is the new version 2.91 of the IPCC Inventory Software released on 5 April, 2024, Changelog

Please note that version 2.91 comes in 2 different files for installafion. Thus, before downloading the file you shall check which one you
aclually need by using this decision tree

Ver. 2.91 IPCC Inventory Software - 64bit

Vet 2.01 IFCE Inventary Sofvare - 32bit "Click on the "ver 291 IPCC

Ver, 291 [PLL Inventony Sofivere - 3bit Inventory Software ~ 32bit"
If you find any issues in the use of the IPCC Inventory Woflware, come back to us at ipcc-software@iges.orjp .
Thank you very much for your support.

Important!

When setting YOUR Password always set YOUR Password Hint too.

It 1s highly recommended that you take note of your password and store it in a safe place. In case you
lose or forget your password, the IPCC Inventory Software does not have a mechanism fo restore your
passward, this means that you can na longer access your database

Please note that the IPCC Inventory Software cannot be used with iOS (Apple Computers)
Getting started with the IPCC Inventory Software

Aner mslalung the IPCC \nvenlory Software, launch it rortne first time &nd you will be asked to initialize the associated datzbase by
mrmuridinn VALID | s

£ Mamnt and VATD Banmnr, <

1.3: Launch the Ver. 2.901 IPCC Inventory Software - 32bit and follow the installation steps to

install to your PC.

1.4: Create your password and username. If you have an existing account, type in your username

and password.

1.5: Type in the year of your choosing or the current inventory year.

1.6: Scroll down the “2006 IPCC Category” tab on the left-hand side of the page till you reach 4.D
“Waste Water Treatment and Discharge”.
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) IPCC Inventory Software - ANITAKAY - [Worksheets]

al Application Datsbase Inve Administrate Worksheets  Tools  Export/lmport  Reports  Window  Help

Emissions from Constructed Wetlands ~ Direct N20 Emissions from Treatment Plants  Indirect N20 Emissions  Direct M20 Emissions from Constructed Wetlan:
+-3.C.12 - N20 Emission® "2006 IPCC category” tab
3C13-CH4E ions fro Waste
3.C.14 - Other (please specif Wastewater Treatment and Discharge
2.0 - Other - 4.D.1- Domestic Wastewater Treatment and Discharge
3.0.1 - Harvested Wood Pro CH4 Emissions from Domestic Wastewater
. 3.0.2 - Other (please specify Data
[=-4 - Waste o
4.4~ Solid Waste Disposal SE
L4 A1 - Managed Waste Disp
442 - Unmanaged Waste D . . L
4873 - Uncategorised Waste
-4 B - Biclogical Treatment of Sol
[=}-4.C - Incineration and Open Bur
- 4.C.1 - Waste Incineration
. 4,C.2 - Open Burning of Was
=-4.0 - Wastewater Treatment and

Correction factor for industrial ; Methane recove
arged in s : (ka CH4)

4.E - Other (please specify)

- 5- Other

+-5.4~ Indirect M20 emissions fro
+-5.B~ Indirect CO2 emissions fro
= B.C - Other

Uncertainties

User notes

METHANE {CH4) Emissions (G COZ Equivale

15000
10000
5000
0
* Base vear for assessment of uncentainty in trend: 1990
. : 113 : : ED)
1.7: Click on the subcategory 4.D.1 “Domestic Wastewater Treatment and Discharge
U IBCC Inventory Software - ANITAKAY - [Worksheets] - o X
i Application  Database InventoryYear ~Administrate  Worksheets Tools  Export/import  Reports  Window  Help -8 X
{006 IPCC Categories CH4Emissions  CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Plants — IndirectN20 Emissions  DirectN20 Emissions from Constructed Wetlands
i = 3.012-N20 Emissions fro Worksheet
3.C.13- CH4 Emissions fro Sector: Waste 2016
3.C.14 - Other (plezse specif Category: Wastewater Treatment and Discharge
B 3.0 - Other Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
3.D.1- Harvested Wood Pro Sheet: CH4 Emissions from Domestic Wastewater
i 3.0.2- Other (plezse specify Data
3-4-Viaste

B4 A- Solid Waste Disposal
441 - Manzged Waste Disp

Degradable - Sludge
: £A2- Unman . Waste D Subdivision Weighted Emission Factor |Population| organic  |Correction factor for industrial 2L L T removed | Methane recovered i £id
4 A3- Uncategorised Waste - - 5

- e . . — aterial in wastewater o . Emlssmnr Emissions
4B Bioogical Tresimentof S (Region, city, etc.) (kg CH4ikg BOD) (Capita) 2 BODAI) ( (kg GH4) : il

E-4.C - Incineration and Open Bur

4.C.1- Waste Incineration

4.C.2- Open Burning of Was

4D.2- Industrial Wastewate
-4 - Other (please specify)

3-5- Other
-B.A- Indirect N20 emissions fro
: -5.B- Indirect CO2 fro U| 4?276?3_| 4?‘2_76?3‘
*5.C- Other I
Uncertainties Time Series data entry...
User notes - J}l] .D.1- -
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1.8: Under the “CH4 Emission” tab, the table under the “Subdivision (Region, City, etc.)” tab,
click on the drop-down tab and select “Unspecified” (see illustration below)

(CH4 Emizzions from ConstructzdWeflands  Dinect N20 Emiszions fom TreatmentPlantz  IndirectM20 Emissions  Direct N20 Emiszions from Constructed Weflznds

Wase 2016

Wastewater Treatment and Dischangs
4101 - Domestic Wastewater Tresiment and Discharge
(CHY Emissions from Demestic Wastewater

0001 *1*

Select "Unspecified | [ | [ ] 0] 0

Uncetainties Time Series dafa enfry...

User otes v B [4D.1-Time Seres v 1

1.9: Select the drop-down tab under the “Weight Emission Factor (KgCHs BOD)” in the table
and select “Specified” (see illustration below)

K8 IPCC Inventory Software - ANITAKAY - [Worksheets] - o X
ol Application Database InventoryYear Administrate  Worksheets  Tools  Export/import  Reports  Window  Help -8 X
2006 IPCC Categories CH4Emissions  CH4 Emissions from Constructed Wetlands  DirectN20 Emissions from TreatmentPlants  IndirectN20 Emissions  Direct N20 Emissions from Canstructed Wetlands
-3.C.12- N20 Emissions fro Workshegt
~3.C.13 - CH4 Emissions fro Sector: Waste 2016
- 3.C.14 - Other (please specif Category: Wastewater Treatment and Discharge
[=-3.0 - Other Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
- 3D.1- Harvested Wood Pro Sheet: CH4 Emissions from Domestic Wastewater
- 3D.2- Other (please specify Data
=4 -faste

(=4 A- Solid Waste Disposal Equation 6.1,6.3
: :; - m:;f&ﬁ;;?; . il . T Sludge
-4 A3~ Uncategorised Waste a
4.B- Biological Treatment of Sol
=-4.C - Incineration and Open Bur
i 4.C.1- Waste Incineration

~4.C.2- Open Burning of Was
-4.0 - Wastewater Treatment and

(kg
BODNr)

D2- Industna\Wastewate
----- 4 E- Other (please specify)
(-5 - Other

----- 5.A- Indirect N20 ions fro
~-5.8- Indirect CO2 ions f
_____ 5C_m’; emssiers o | Select "Unspecified" I 0] \ 0] 0] 0] 0]

Uncertainties Time Series data entry..

User notes » 1| |4D1Time Series -2
Il )
[ [ 1
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1.10: Under the same tab “Weight Emission Factor (KgCH4 BOD)” within the table, Enter the
value for the WEF (See Illustration below). Use default if national data is unavailable.

) IPCC Inventory Software - ANITAKAY - [Werksheets] = u] X
o) Application Database InventoryVear Administrate  Worksheets Tools  Export/lmport Reports  Window  Help -8 X
20061PCC Categories CH4Emissions  CH Emissions from Constructed Welands  DirectN20 Emissions from Treatment Plants  IndirectN20 Emissions  Direct N20 Emissions from Constructed Wetlands
i +3L.12-N20 Emissions fro Worksheet
3.C.13 - CH4 Emissions fro Sector: Waste 2016
; 3.C.14- Other (please specif Category: Wastewater Treatment and Discharge
[1-3D- Other Subcategory:  £.0.1- Domestic Wastewater Treatment and Discharge
3.D.1- Harvested Wood Pro Sheet: CH4 Emissions from Domestic Wastewater
3.0.2 - Other (please specify Data
- 4- Waste
&4 A~ Solid Viaste Disposal i
i & A1 - Managed Waste Disp
4A2- Unmanaged Wiaste D S ganically degrad -

£ A3~ Uncategorised Waste n
4B - Biological Treztment of Sol
EH-4.C - Incineration and Open Bur
- 4C.1 - Waste Incineration P

4.C.2- Open Burning of Was BOD
= 4.0 - Wastewater Treatment and B -
- Domestic Wastewate

402 - Industrial Wastewate

4E - Other (plezse specify) Unspecified | Specified | @ [ [ Specified | @ Calculated 0 0 0 I EFIRE
-5+ Other ) | 7 | £l | |g
5A- Indirect N20 fro ol
5.B - Indirect COZ emissions fro ‘ l]‘ | I]| I]‘ I]| I]|
5.C- Other
Enter Value for 7 : ————
WEF info the cell Incertairties ime Series data entry...
User notes o Q][dD]-ﬁmSeﬁes v 1

1.11: Under the “Population” column in the table, enter the Population of the chosen inventory
year into the Cell. (See illustration below)

o Application Database Inventory Year Administrate  Worksheets  Tools  Expert/Import Reports  Window  Help -8 X
2006 IPCC Categories CH4Emissions  (H4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Plants  IndirectN20 Emissions  Directhi20 Emissions from Constructed Wetlands
312 N20 Emissions fro Worksheet
ICH-CHeEmissiors o || Sector Wt 2016
-+ 3C.14- Other (please specif Category: Wastewater Treatment and Discharge
=8 3 D - Other Subcategory: 4.0 1- Domestic Wastewater Treatment and Discharge
“““ - 3D.1- Harvested Wood Pro Sheet: CH4 Emigsions from Domestic Wastewater
- 30.2 - Other (please specify Data
E4-Waste
-4 A- Solid Wiaste Disposal i
4 A1~ Managed zste Disp
- 4A2-Unmansged Waste D Degrad qanically degrad 4

4 A3- Uncategorized Waste r
-4 B - Biclogical Treatment of Sol
=-4.C - Incineration and Open Bur
4L aste Incineration P
4.2 - Open Buming of Wzs BOD
= ll D - Wastewater Treatment and B -

""" 4E- Other (Dleasesveclfvl Unspecifisd | Specified | @) [] [ Specified |@ Caleulated 0 0 0 0] |d[9]x
(=5 - Cither | 7 7 7
B A- Indirect N20 emissions fro ot
-5 B - Ingirect CO2 emissions fro | I]| ‘ I]‘ I]‘ I]‘ I]‘
""" 5C-Other Enter the Population info cell
Uncertainties Time Series data entry...
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1.12: Click on the drop-down tab under the “Degradable Organic Component (g/cap/day)” select
the default value “60” (see Illustration below)

2006 IPCC Categories CHAEmissions  CH4 Emissions from Constructed Wetlands  DirectN20 Emissions from Treatment Plants  IndirectN20 Emissions  DirectN20 Emissions from Constructed Wetlands
- 3C.12- N20 Emissions fr Worksheet
~3.C.13- CH4 Emissions fro Sector: Waste 2016
- 3.C.14- Other (please specif Category: Wastewater Treatment and Discharge
B 3 D - Other Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
----- i 3D.1- Harvested Wood Pra Sheet: CHA Emissions from Domestic Wastewater
----- 3.2~ Other (plezse specify Data
-4 - Waste
=4 A- Soli Waste Disposal :
4 A1- Managed Wastz Disp o 0
4 A7 Unmanaged Waste D g deqrad
----- w4 13- Uncategorised Waste ; . ; . : . - d oed . - : T -
4.8~ Biological Treatment of Sol
= 4C Incineration and Open Bur
- 4.C.1- Waste Incineration P
----- - 4C.2- Open Burning of Was BOD .
=-4.0 - Wastewater Treatment and B -
.1 - Domestic \Wastewate
-4.D0.2- Industrizl Wastewate
----- 4E- Other (please specify) Unspecified  |Specified | @ 9 . Epecified @ Calculated 0 0 0 0z d|9|x
-5 - Other o Rang 7
gf; ::rect 20 enissions fro ot 7 e Tloom and Lles
5.8~ Indirect CO2 emissions fro | (1999) ‘ ‘ I]‘ ‘ I]‘ I]| I]‘ I]‘
----- 5.C - Other
Select the default Uncertainties Time Series data entry...
value "60"
User notes * B |4D1-Time Seis -1
|

1.13: Under the first column in the tab “Correction factor for industrial BOD discharge in
sewers” in the table click on the drop-down tab and select “Specified” (see illustration below).

ZMIPCCCa'ﬂgIIH CH4Emissions  CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Flanis  IndirectN20 Emissions  Direct N20 Emissions from Canstrucled Wellands
30,12 N20 Emissions fro Workshest
(13- CHd Emissions fro Sector: Waste 2016
o 3C4- Oter (plezsespecft || Category: Wastewater Treatment and Discharge
=8 3 0 - Other Subcategory: 4.0 1- Domestic Wastewater Treatment and Discharge
----- & 30.1- Harvested Wood Pro Sheet: CHd Emissions from Domestic Wastewater
----- 302~ Ot [plese specify Dta

- 4- Vaste
B4 A- Solid Waste Disposal
4 A1~ Managed Waste Disp

Degradable - Sludge -
- 4A2- Unnanaged st D Subdivision Weighted Emission Factor |Population| organic | Carrection factar for industrial Orgitﬂ:‘a\a:w:izdﬂ: removed | Methane recovered Emic;'ji'tlnf Emic;'ji'tunr
""" L 4A3- Uncategorised Waste (Region, city, elc.) (kg CH4/kq BOD) {Capita) wampancnt BOD discharged in sewers : EOIEI;‘r‘II (kg (kg CH4) H"wJEHJIJ I‘Pw“CH4;
4B~ Bilogical Treatment of Sol (gleap/day) E22) BODiy) R
= 4C Incingration and Open Bur
= 4C1-Vlaste Incireration TOW=P*
----- L4 Open Burning of Was BO.D."' Enarqy E WEF
£1-4.0 - Wastewater Treatment and A D'DJE';E‘ g Flarmq (
1- Domestic Wastewate - -F-h
402~ Industrial Wastewete speciied
“““ L - Otter (plezse specify) M Unsoecified | Specifed [@ [ B |Seciied @ Caleulated [EEIE
S | S 7 e
B.A- Indirect N20 emissions fro T
5.8 - Indirect CO2 emissions fro
i, , I
: Click on drop down tab
and select "Spectfied" Uncertainties Time Series date ertry...

wiline = n e _ |
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1.14: Enter the Correction factor (I) into the cell under the tab “Correction factor for industrial

BOD discharge in sewers”.
illustration below).

2006 1PCC Categories CH4 Emissions  CH4 Emissions from Constructed Wetlands

- 3C.12- N20 Emissions fro Warksheet
3C13- CH4 Emissions fro Sector: Waste
- 3C14- Other (plezse specif Category: Wastewater Treatment and Discharge
[30 - Other Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
301 - Harvested Wood Pro Sheet: CH4 Emissions from Domestic Wastewater
“““ +3D.2- Other (please specify Data

E-4-Waste
B4 A- Sohd \nlzste Disposal

1- Managed Waste Disp
4A2 Unmanaged Vfzste D
4 A3-Uncategorised Waste
-4 B~ Biclogical Treatment of Sol
E+-4.C - Incineration and Open Bur
401+ \aste Incineration
402~ Open Burning of \4/as
£-4.D - Wastewater Treatment and
[84.D.1 - Domestic Wastewate
- 4D.2- Industrial Wastewale:

Degradable
aruam.

Subdivision

Carrection factor for industrial
(Region, city, ete.)

BOD discharged in sewers

Wemhted Emlssmn Factor Populatmn

material
(kg BOD{yr)

Organically degradable
vastewaler

Sludge
removed
(kg
BODNr)

(kg CH4)

Methane recovered

Use default value of 1.25 if national data is unavailable. (See

DirectN20 Emissions from Treatment Plants  Indirect N20 Emissions  DirectN20 Emissions from Constructed Weflands

2016

CH4 CH4
Emissions | Emissions
(kg CH4) | (Gg CH4)

E=WEF*
(TOW-5)
-F-R

~4E- Other (please specify) r Unspecified | Specified | ['] Specified i Caleulated
[+-5- Other r 7 | | 7

-5, A~ Indirect N20 emissions fro ot

--5.B- Indirect COZ emissions fro ‘ l]‘ | l]‘ l]| l]| l]‘

5 C - Other
Enter ﬂ_le Correction UIncertairties Time: Series data entry. .
factor into the Cell

User notes 'FmDJ - Time Series v JJ]

1.15: Click on the drop-down tab under the “Organically degradable material in wastewater (Kg

BOD/yr.)” in the table and select “Calculated” (See illustration below).

CH4Emissions  CH4 Emissions from Constructed Weflands — Direct N20 Emissions from Treatment Plants

Workshest
Sector: Waste
Category: Wastewater Treatment and Discharge
Subcategory:  40.1- Domestic Wastewater Treatment and Discharge
Shest: CH4 Emissions from Domestic Wastewater
Data

Equation 6.1, 8.3

Degradable
organic
component
(gicaplday)

Sludge
removed
(kg
BODiyr)

Organically degradable
material in wastewater
(kg BODNyr)

Subdivision

Correction factor for industrial
(Region, city, &tc.)

BOD discharged in sewers

Weighted Emission Factor |Population

Methane recovered
(kg CH4)

Energy

Flaring T

F

Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands

CH4

Emissions
(kg CH4)

2016

CH4
Emissions
(Gg CH4)

Ef
1000000

Specified
* L"f Cllbk on the | K] Calculated '
Total drop-down tab  (Speees
and select | 0] 0] 0] 0] 0]
"Calculated"
Uncertainties Time Series data entry ..

L

nllimd T pien
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1.16: Under the same tab “Organically degradable material in wastewater (Kg BOD/yr)”, click
on the green cell to generate the value for the “TOW”.

CH4 Emissions
Worksheet
Sector:
Category:
Subcategory:
Sheet:

Data

Subdivision

CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Plants

Waste
Wastewater Treatment and Discharge

4.0.1- Domestic Wastewater Treatment and Discharge
CH4 Emissions from Domestic Wastewater

IEWELELT
Weighted Emission Factor |Population

Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetiands

2016

Sludge . -
organic  |Correction factor for industrial removed | Methane recovered Emicr'tli“cunr Emicjjiiunr
{Region, city, etc.) (kg CH4/kg BOD) {Capita) | component | BOD discharged in sewers (kg (kg CH4) |'}='DJE'H4'\J |'n|; E‘H4f
Iday) BODNr) H= S ASS
Energy | E=WEF*
use (TOW - 5) -
R -F-R =
|_ Unspecified Specified | (1] 60| Specified  |@ Calculated 70 0 0 0 07 |d|9|x
* o o 7
Total
\ [ o o 0
Enter Value into Uncertainties Time Series data entry...
green cell

1.17: Under the tab “Sludge removed (kg BOD /year)”, enter the data value 0 into the cell since
sludge is not removed in Vanuatu. (See illustration below).

CH“EWIISSIDI'B CH4 Emissions from Constructed Wetlands ~ DirectN20 Emissions from Treatment Plants  Indirect N20 Emissions  DirectN20 Emissions from Constructed Wetlands
Sector: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: CH4 Emissions from Domestic Wastewater
Data
Degrad dg
4] aeq d
BOD
Unspecified Specified | [] 60| Specified | Calculated 0 0 0 0| |9 %
4 4 £
Tofal
| 0] 0 0 0 0
Enter Value into : :
cell Uncertainties Time Sedes data entry...
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1.18: Methane is not recovered in Vanuatu, therefore Enter O for both “Flaring” and “Energy use
” under the tab “Methane Recovered” (See Illustration below).

CHdEmissions  CH2 Emissions from Constructed Weflands  DirectN20 Emissions from Treatment Plants

Worksheet
Sector: Waste
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: CH4 Emissions from Domestic Wastewater
Data

Degradable
organic
c mpuncnt

Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands

2016

Equation 6.1, 6.3

CH4
Emissions
(kg CH4)

CH4
Emizsions
(Gg CH4)

rem cn.:ed
(ko
BODHyr)

Methane recovered
(kg CH4)

Energy E=

WEF‘
s \

Flaring
F

|_ Unspecified Specified  |@ '] Specified | @ Calculated |
% El E]
Total
[0 B [ of o 9
ainties Time Series data entry...
Enter 0 Enter 0

1.19: Click on the green cells under CH4 Emissions (kg CH4) and CH4 Emissions (Gg CHa) to

generate values (see Illustration below).

CH4Emissions ~ CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Plants

Warkshest

Sector: Waste

Category: Wastewater Treatment and Discharge

Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet:

CH4 Emissions from Domestic Wastewater

Degradable
organic
ponr.nt

Weighted Emission Factor
(kg CH4lkg BOD)

Population
(Capita)

Correction factor for industrial
BOD discharged in sewers

Indirect N20 Emissions  Direct N20 Emissiens from Constructed Wetlands

2016

Sludge

Organically degradable S——

material in wastewater
(kg BODyr)

CH4 CH4
Emissions |Emissions
(kg CH4) | (Gg CH4)

Methane rw‘m‘:rcd

E=WEFf
%5 |,T_O '.'\_' -5)
ar
specified

|_ Unspecified Specified | (4] 60| Specified |G Calculated [ 0 0 0 07 d|?|x
% Ei T 7
Total

) I |
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1.20: Within the same Subcategory 4.D.1, click on the Indirect NoO Emissions from the top-hand
corner of the IPCC software page (see Illustration below).

%) 1PCC Inventory Software - ANITAKAY - [Worksheets]

— a x

@ Application Database Inventory Year Administrate  Worksheets Tools  Export/import  Reports  Window  Help - 8 x
2006 |PCC Categories CH4Emissions  CH4 Emissions from Constructed Wetlands ~ DirectN20 Emissions from Treatment Plants  Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands

3.C.12- N20 Emissions fro Workshest

3.C.13 - CH4 Emissions fro Sector: Waste 2016

3.C 14 - Other (please specif Category: Wastewater Treatment and Discharge Click on the Indirect

*3.D - Other Subcategory:  4.D.1 - Domestic Wastewater Treatment and Discharge N2O Emussions
+2.D.1 - Harvested Wood Pro Sheet- CH4 Emissions from Domestic Wastewater
3.0.2 - Other (please specify Data
4-aste

E1-4.A- Solid \waste Disposal

4.A1- Managed Waste Disp
-4 A2 - Unmanaged Waste D . e .
- 443~ Uncategorised Waste e o o=
-..4.B - Biclogical Treatment of Sol . - .

4.C - Incineration and Open Bur
4.C.1- Waste Incinerstion
4.C.2 - Open Burning of Was

-£D - Wastewater Treatment and
M 4.D.1 - Domestic Wastewate
- 4.D.2- Industrial \Wastewate

4E- Other (please specify)

ci
Flaring
F
| 0
\ [ \

=
£ 5- Other = = =
T it N30 ermissions fro ‘ | [ ] [ | [ ] | [ [ |2
5 B~ Indirect CO2 emissions fro [ I ol I ol i il al
“5.C - Other !
Uncerainties Time Series data entry
User notes ~ 7 |[4D1-Time Series -
METHANE (CH4) Emissions {Ga COZ Equivalents)
0.8
0.4
[}
2o ifsbEsEs2sEssb g oniosnEgsgnaaAg
* Base year for assessment of uncerainty in trend: 1990
\orksheetnotes | 2006 IPCC Guidelines Save Gas  METHANE (CH4) v

1.21: Under the “Subdivision” tab click on the drop-down bar and select “Unspecified”.

CH4Emissions  CHZ Emissions from Constructed Wetlands  DirectN20 Emissions from Treatment Plants |nd|rectN20Em|ssm Direct 20 Emissions from Constructed Wetlands
Warkshest

Sector: Waste 2016
Category: Wastewater Treatment and Discharge

Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge

Sheet: Indirect N20 Emissions from Wastewater

Data

Equation 6.7, 6.8
Per capita
Populatio|  protein
Subdivision n  |consumption
(Region, city, ete.) (P (Protein)

. . Fraction of .
Fractionof  |Fraction of non- e Nitrogen

. : . Total nitrogen
nitragenin consumption o removed | .
protein protein u:c:jm:n‘:rlu:ml_zu- with sludge ';] %ﬂu“”tt
(Fnpr) (Fnan-con) 'EI"F'I_:?;?:' (Nsludge) l‘l.'}:'] rllj:lr:.l J
1l X Uik \RY Ny
' v (Find-com)

Nitragen

fom | N0 N0
Wastewater K J-TO-I‘-HF‘I‘-J'L Emissions | Emissions
plants |9 NNERINN oo ook | (g N2OR)
(kg Niyr)

K=J/10%

Select "Unspecified"

Uncertainties Time Senes data entry..

Page | 82



Dept of Clcmate ChangL
'Govt of Vanuatu

institute

’ A‘AT Initiative for_ Q h mcnugemeni
Climate Action
‘ ' I L} Trans:)arentcg \‘ g

1.22: Enter the population for the selected Inventory year under the “Population (P) (People)”
(see illustration below).

CH4 Emissions  CH4 Emissions from Constructed Wetlands

DirectN20 Emissions from Treatment Plants |"d|FBDT N20 EmlSSIDﬂS ;i Direct N20 Emissions from Constructed Wetlands
Workshest
Sector: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data

Equation
Per capita - - Fraction of : :
Populatio  protein Fraction of | Fraction ofn et et Nitrogen | o) nitrogen Hitrogen
Subdivision il consumption G cansump COmmer Tz m effluent e Emission Factor
|'Re.n-11cnn n‘i;" alc) — prcut=|n protein = with sludqr.- Wastewater ka FJ‘., o-N ﬂft; N) issions | Emissions
S pr} (Fnon-con) (N ) '. " |:|Iar|L S Y | ) | (Gg N20lyr)
Protein) (-) P (kg NIyT) "

Enter Population for the
Inventory year

Uncertainties Time Series data entry...

1.23: Enter the value for the “Per capita protein consumption (protein) (Kg/person/year)” (See
illustration below).

CH4 Emissions  CH4 Emissions from Constructed Wetlands

DirectN20 Emissions from Treatment Plants ]

¢ IndirectN20 Em\sslons Direct N20 Emissions from Constructed Wetlands
Worksheet
Sector: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet- Indirect N20' Emissions from Wastewater
Data

Per capita . . Fraction of . .
Populatic | protein F.ra':tm 9f — industrial and il Total nitragen e
e e nitragen in consumption | " " removed o from e N20 N20
 Stbdsion - |eonsumption o rtein protein | COMMEICH €O | i cuge | M EMUEME |y tomater | EMSSION FACIOM |- eiccions | Emissions
(Region, city, etc.) : P) . (Protein {Frp) ! (Nsludge) |,I:-J=mu=nt,| plants (kg N20-Nfkg N} (kg N20Ay) | (Ga N20AY)
(people) Protei nj : . " (kg Niyr) - ' . '

Enter Value into cell for "Per capita
protein consumption (protein)

(kke/person/year)

Uncertairties Time Series data entry...
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1.24: Click on the drop-down bar under the “Fraction of Nitrogen in Protein (Fnpr) (Kg N/ Kg
protein)” and select the default value of 0.16 (see illustration below).

CH4 Emissions  CH4 Emissions from Constructed Wetlands  DirectN20 Emissions from TreatmentPlants  Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands

Workshest

Sector: Waste 20 1 6

Category: Wastewater Treatment and Discharge

Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge

Sheet: Indirect N20' Emissions from Wastewater

Data

Fop 0 : pro : - 2 L L L a : : d g 0 0q 0a
Unspecified ] '] 0. 16{ 1.1 1250 0.005 =|d|?|%
Rang a E3
Total Fnpr Fracﬁmofriﬁogm in protein (kg 016[0.15-0.17
| Nikg proein) v | 0 0]
Select the IPCC
Default Value Uncertainties Time Series data entry...
"0.16"
User notes L ”4D.1—'ﬁme53r'|es * 1

1.25: Click on the drop-down bar under the “Fraction of non-consumption protein (Fnon-con) (-
)” and select the default value of 1.1 (see Illustration below).
CH4 Emissions  CH4 Emissions from Constructed Wetlands

Direct N20 Emissions from Treatment Plants  IndirectN20 Emissions  Direct 20 Emissions from Constructed Wetlands
Woarksheet
Sector: Waste 20 1 6
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data

Per capita o o Fraction of
profein Fraction of  Fraction of non-

e Nitrogen ; Nitrogen
TR nitrogen in consumption Ig;:":':';qg removed Tﬁ;alegﬂ'::ten from Emission Factar N20 N20
cansump protein protein - o - Lj " | with sludge Wastewater | 10 I‘-Hl'LlI‘-J' Emissions | Emissions
(Fnpr) (Fnon-can) ISENAMEL | \sludge) plants | WS NECNKINI | g noowyr) | (Gg 20iyr)

g
4

Definition
Fnon-conl Factor to adjust for non-consumed .
protein - for countries with no | 0 0 |
garbage disposals
Fnon-con? Factor to adjust for non-consumed
protein - for countries with
garbage disposals

10-15

lect value "1.1"

v

Uncertainties Time Series data entry...

User notes

.1 ][4.[).1 ~Time Series

-7
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1.26: Click on the tab under the “Fraction of industrial and Commercial co-discharge protein
(Find-com) and select the default value of 1.25 (see Illustration below).

CH4Emissions  CH4 Emissions from Construct=dwetlands  DirectN20 Emissions from Treatment Plants ~ Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands

Workshest

Sector: Waste 2016
Category: Wastewater Treatment and Discharge

Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge

Sheet: Indirect N0 Emissions from Wastewater

Data

(Region,

Per capita

protein Fraction of

nitrogen in
protein

Fraction of non-
consumption
protein
(Fnon-con)

city, etc.)

|Jser notes

Equation 6.7,
Fraction of
industrial and
commercial co-

isch:
FI
(Find-com)

Nitrogen
removed
with sludge

Mitrogen
from
Wastewater
plants
(kg Miyr)

Total nitrogen
in effluent
( Nr.ﬂu:nﬂ

N20
Emissions
(kg N20#yr)

h20
Emissions
(Gg N20#yr)

Emission Facter
(kg N20-Nikg N}

Factor to allow for co-discharge of
industrial nitrogen into sewers. For
countries with significant fish
processing plants, this factor may be
higher. Expert judgment is
recommended.

Uncertainties Time Series data entry...

Q]PDLﬁmst

e -1

1.27: Enter the value in the cell under the “Nitrogen removed with Sludge (NSludge)(kg)”. Vanuatu do

Subdivision

(Region, city, etc.)

Indirect N20' Emissions from Wastewater

Per capita
protein
consumption
|F'rot=|n )

Fraction of
nitragen in
protein

Fraction of no

consumption
protein

(Fnon-con)

not remove Nitrogen in sludges therefore enter 0 under F. (See illustration below)
CH4Emissions  CH4 Emissions from Constructed Wetlands

Direct N20 Emissions from Treatment Plants Direct N20 Emissions from Constructed Wetlands
Workshest
Sector: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet:

Fraction of
industrial and
‘ommeru‘lal co-

Nitrogen
removed
with 5Iudq=

Total nitrogen itrogen

in effluent
(Neffluent)
(kg Niyr)

N20
.| Emissions
= (kg N20kyr)

N20
Emissions
(Gg N20ifyr)

Enter Value into the cell

Uncertainties Time Series data entry...
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1.28: Click on the green cell under the tab “Total Nitrogen in Effluent (Effluent (Kg N/yr.)” to
generate the value (see illustration below).

CH4 Emissions  CH4 Emissions from Constructed Wetlands

(Region

Subdivision

Direct N20 Emissions from Treatment Plants Direct N20 Emissions from Constructed Wetlands
Warksheet
Sector: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.D.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data

Per capita
protein
consumption
(Protein)

Fraction of
industrial and

Fraction of
nitrogen in
protein
(Fnpr)
g Protein)

Fraction of non-
consumption
protein

Nitragen

Nitrogen
removed

from
Wastewater
plants
{ka Niyr)

Total nitragen
in effluent
(Nefiluent)
{ka Niyr)

H20
ot Emissions
city, etc.) (kg N20#yr)

H20
Emissions

Emission Factor
(kg N20-N/kg N)

Click on green cell
to generate value

Uncertainties Time Series data entry...

1.29: Click on the drop-down tab under the tab “Emission factor (Kg N2O — N/Kg N)” and select

the default value 0.005 (see Illustration below).

CH4Emissions  CH4 Emissions from Constructed Wetlands  DirecthN20 Emissions from TreatmentPlants  Indirect N20 Emissions  Direct N20 Emissions from Constructed Wetlands
Worksheet
Sector: Waste 201 6
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1 - Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data
Unspecified [ [ 016 11 125|@ J0.00] o d)|®]x
Rang a
Tatal | EFefflvent Emission factor, (kg N20-Nkg -N) 0.005] 0.0005-025 |
| ] I ]
Select the IPCC
default value
"0.005"
Uncertainties Time Series data entry...
User notes » B [4D1-Time Seres _
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1.30: Click on the green cells under the tabs “N>O Emissions (Kg N2O / yr.)” and “(N20

Emissions (Gg N2O/ yr.) to generate the Emissions value for N2O (see illustration below).

CH4Emissions  CH4 Emissions from Constructed Wetlands  Direct N20 Emissions from Treatment Plants ~ Indirect N20 Emissions  Diirect N20 Emissions from Constructed Wetlands
Workshest
Secter: Waste 2016
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20' Emissions from Wastewater
Data
p 0 0
Unspecified 0 0 0.16 11 125)@ 0005 7|9 x
kg
Total
| 9 |
Chck on the two
green cells to generate
the values
Uncerairties Time Seres data entry...
|ser notes -~ 1 ]I-i.D.W - Time Series - 1 ]

1.31: Place the cursor on the bar in the graph below entitled “Nitrous Oxide (N20O) Emissions (Gg
CO2 Equivalent)” to find the Global Warming Potential (GWP) (See illustration below).

CH4 Emissions  CH4 Emissions from Constructed Wetlands
Worksheet

Direct N20 Emissions from Treatment Plants
Sector:

Indirect N20 Emissiens  Direct N20 Emissions from Constructed \Wetlands
Waste 2016
Category: Wastewater Treatment and Dischange
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data
L 30000 600 0.16 1.1 1.25 70 11879930 0.005| 93342 30714 09334 | =
[ [ [ [ [ | I [ | | [=]=]5]=
Total
[ 11879930] [ s3342.30714] 0.09334]
Uncertairties Time Series data entry...
User notes - J}l} 4.0.1-Time Series - J}l]
NITROUS OXIDE (N20) Emissions (Ga COZ Equivalents)
20 Place cursor on the bar to give »
10 the (Gg CO2 Equivalent ) value.
~ Basevear for assessment of uncentainty in trand: 1990
Save Gas NITROUS OXIDE {(N20)
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4.3.8. QUALITY CONTROL/QUALITY CHECK

Table 13: The QC activities and procedures that will be followed
It is indicated in the table below. The Three consultants will handle the QC and Procedures based

on the color in the table, Kay — pink, Florencza Abel — Green, and Zacky Bani — Blue.

Assumptions and
criteria for the
selection of activity
data, emissions
factor, and other
estimation
parameters

entire category is being covered.

» Provide a clear definition of ‘Other’
type categories.

* Check that known data gaps that
result in incomplete estimates are
documented, including a qualitative
evaluation of the importance of the
estimate concerning total emissions
(e.g., subcategories classified as ‘not
estimated’, see Chapter 8, Reporting
Guidance and Tables).

TIME TAKEN
QUALITY TO
CONTROL PROCEDURES COMPLETE COMMENTS
CHECK PROCEDURE
(DAYYS)
* Confirm that estimates are reported
for all categories and all years from
the appropriate base year to the period
of the current inventory.
Check the * For subcategories, confirm that the

Check for
transcriptions
Errors in the data

¢ Confirm that bibliographical data
references are properly cited in the
internal documentation.

* Cross-check a sample of input data

emissions and
removals are
calculated correctly

input and from each category (either

references measurements or parameters used in
calculations) for transcription errors.
* Reproduce a set of emissions and
removal calculations.

Check that

* Use a simple approximation method
that gives similar results to the
original and more complex calculation
to ensure that there is no data input
error or calculation error.

Check that
parameters and
units are correctly

* Check that units are properly labeled
in calculation sheets.
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* Check that units are correctly carried
through from beginning to end of
calculations.

» Check that conversion factors are
correct.

* Check that temporal and spatial
adjustment factors are used correctly.

Check the integrity
of database files

» Examine the included intrinsic
documentation (see also Box 6.4) to:

1. Confirm that the appropriate data
processing steps are correctly
represented in the database.

2. Confirm that data relationships are
correctly represented in the database.

3. Ensure that data fields are properly
labeled and have the correct design
specifications.

4. Ensure that adequate documentation
of database and model structure and
operation are archived.

Check for
consistency in data
between categories.

Identify parameters (e.g., activity data,
constants) that are common to
multiple categories and confirm that
there is consistency in the values used
for these parameters in the
emission/removal calculations.

Check that the
movement of
inventory data
among processing
steps is correct.

* Check that emissions and removal data
are correctly aggregated from lower
reporting levels to higher reporting levels
when preparing summaries.

» Check that emissions and removal data
are correctly transcribed between different
intermediate products.

Check that
uncertainties in
emissions and
removals are
estimated and
calculated
correctly.

* Check that the qualifications of
individuals providing expert judgment for
uncertainty estimates are appropriate.

* Check that qualifications,
assumptions, and expert judgments are
recorded.

* Check that calculated uncertainties are
complete and calculated correctly.

* [f necessary, duplicate uncertainty
calculations on a small sample of the
probability distributions used by Monte
Carlo analyses (for example, using
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uncertainty calculations according to
Approach 1).

Check time series
consistency.

* Check for temporal consistency in time
series input data for each category.

* Check for consistency in the
algorithm/method used for calculations
throughout the time series.

* Check methodological and data changes
resulting in recalculations.

* Check that the effects of mitigation
activities have been appropriately
reflected in time series calculations.

Check
Completeness

* Confirm that estimates are reported for
all categories and all years from the
appropriate base year to the period of the
current inventory.

For subcategories, confirm that the entire
category is being covered.

* Provide a clear definition of ‘Other’ type
categories.

* Check that known data gaps that result
in incomplete estimates are documented,
including a qualitative evaluation of the
importance of the estimate concerning
total emissions (e.g., subcategories
classified as ‘not estimated’, see Chapter
8, Reporting Guidance and Tables)

Trend Check

» Confirm that estimates are reported for
all categories and all years from the
appropriate base year to the period of the
current inventory.

* Check the value of implied emission
factors (aggregate emissions divided by
activity data) across time series.

1. Do any year’s show outliers that are
not explained?

2. If they remain static across time
series, are changes in emissions or
removals being captured?

* Check if there are any unusual and
unexplained trends noticed for activity
data or other parameters across the
time series.
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(Table 6.1 GENERAL INVENTORY QC PROCEDURES, Volume 1, 2006 IPCC Guidelines for National Greenhouse Gas
Inventories).
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4.3.9 TIME SERIES

Tier 1 method was used in the last National Inventory report. The method mainly consisted of the
usage of Default value, default activity data, and default parameters *.

The Director General of the Ministry of Climate Change used office notifications to notify relevant
ministries and departments, specified organizations, the public-private sector, and other
institutions to collect data for this inventory period. The Department of Climate Change is
responsible for maintaining the gathered data, database repository, and archives *

Following the 2006 IPCC Guidelines, Vol. 5, figure 6.2, the Tier 1 Method Approach specifically
will be used for this inventory. Estimated Emissions will be calculated using historical data and
present up-to-date data.

To collect information, the Project Coordinator and the Consultants will notify Offices relevant to
ministries and stakeholders such as the:

e Department of Environmental Protection and Conservation (DEPC)
e Department of Water Resources (DWR)

e Port Vila City Council (PVCC)

e Environment Unit, Public Health at the Ministry of Health

e Department of Climate Change (DOCC)

e UNELCO Engie

e Public Works Department (PWD)

The channels for requesting activity data meetings are the Electronic Single Window, emails,
dialogues, and interviews. Consultants may ask the Prime Minister's Office for a Confidential
Agreement or Right to Information (RTI) in specific situations where data is unavailable.

Table 14: Annual emissions of CHs and N2O from the base year of 1994 to 2023,
including the emissions values, emission factors, and the methods used to
estimate these emissions.

Year | CH4 Emission N2O Weighted Total CO.e Method

Emission | Factor (Kg Emission | Emission Emission (Gg)

(Go) N2O - N/Kg (Go) Factor (Kg

N) CH4/Kg
BOD)

1994 | NE 0.05 NE 0.6 NE TIER 1
1995 | NE 0.05 NE 0.6 NE TIER 1
1996 | NE 0.05 NE 0.6 NE TIER 1
1997 | NE 0.05 NE 0.6 NE TIER 1
1998 | NE 0.05 NE 0.6 NE TIER 1

* The Republic of Vanuatu Third National Communication to the the United Nations Framework
Convention on Climate Change | Vanuatu Environment Data Portal (2020)
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1999 | NE 0.05 NE 0.6 NE TIER 1
2000 | NE 0.05 NE 0.6 NE TIER 1
2001 | NE 0.05 NE 0.6 NE TIER 1
2002 | NE 0.05 NE 0.6 NE TIER 1
2003 | NE 0.05 NE 0.6 NE TIER 1
2004 | NE 0.05 NE 0.6 NE TIER 1
2005 | NE 0.05 NE 0.6 NE TIER 1
2006 | NE 0.05 NE 0.6 NE TIER 1
2007 | 0.157 0.05 0.0102 0.6 7.11 TIER 1
2008 | 0.157 0.05 0.0105 0.6 7.174 TIER 1
2009 | 0.157 0.05 0.0107 0.6 7.239 TIER 1
2010 | 0.157 0.05 0.011 0.6 7.304 TIER 1
2011 | 0.157 0.05 0.0112 0.6 7.371 TIER 1
2012 | 0.157 0.05 0.0115 0.6 7.439 TIER 1
2013 | 0.157 0.05 0.0117 0.6 7.509 TIER 1
2014 | 0.157 0.05 0.012 0.6 7.581 TIER 1
2015 | 0.157 0.05 0.0123 0.6 7.654 TIER 1
2016 | NE 0.05 NE 0.6 NE TIER 1
2017 | NE 0.05 NE 0.6 NE TIER 1
2018 | NE 0.05 NE 0.6 NE TIER 1
2019 | NE 0.05 NE 0.6 NE TIER 1
2020 | NE 0.05 NE 0.6 NE TIER 1
2021 | NE 0.05 NE 0.6 NE TIER 1
2022 | NE 0.05 NE 0.6 NE TIER 1
2023 | NE 0.05 NE 0.6 NE TIER 1
Where:

NE: Not estimated
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4.3.10 UNCERTAINTY

The list of the uncertainty below was extracted from the (2006 IPCC guidelines, VVol.5, pg. 16)
Uncertainty Within the Chs Default Parameters

Chapter 3, Uncertainties, in Volume 1 provides advice on quantifying uncertainties in practice. It
includes guidance on eliciting and using expert judgments that, combined with empirical data can
provide overall uncertainty estimates. Table 6.7 provides default uncertainty ranges for emission
factor and activity data of domestic wastewater. The following parameters are believed to be very
uncertain (2006 IPCC guidelines, Vol.5, pg. 16):

* The degrees to which wastewater in developing countries is treated in latrines, septic tanks, or
removed by sewer, for urban high, urban low-income groups, and rural populations (Ti, j) (2006
IPCC guidelines, Vol.5, pg. 16).

* The fraction of sewers that are ‘open’, as well as the degree to which open sewers in developing
countries are anaerobic and will emit CH4. This will depend on retention time, temperature, and
other factors including the presence of a facultative layer and possibly toxic components to
anaerobic bacteria (e.g., certain industrial wastewater discharges) (2006 IPCC guidelines, Vol.5,

pg. 16).

* The amount of industrial TOW that is discharged into open or closed domestic sewers for each
country is very difficult to quantify (2006 IPCC guidelines, Vol.5, pg. 16).

Table 4.15 illustrates the default uncertainty ranges for domestic wastewater this includes the
Parameter, Emission Factor, Activity Data, and their Uncertainty.
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Table 15: Default uncertainty ranges for Domestic Wastewater

Parameter

Uncertainty Range

Emission Factor

Maximum CH4 producing
capacity (Bo)

+ 30%

Fraction treated anaerobically
(MCF)

The MCEF is technology dependent. See Table 6.3.
Thus, the uncertainty range is also technology
dependent. The uncertainty range should be
determined by expert judgement, bearing in mind that
MCEF is a fraction and must be between 0 and 1.
Suggested ranges are provided below.

Untreated systems and latrines, + 50%
Lagoons, poorly managed treatment plants+ 30%

Centralized well managed plant, digester, reactor, +
10%

Activity Data

Human population (P)

+ 5%

BOD per person

+ 30%

Fraction of population income
group (V)

Good data on urbanization are available, however, the
distinction between urban high income and urban low
income may have to be based on expert judgment. +
15%

Degree of utilization of
treatment/ discharge pathway
or system for each income

group (Tij)

Can be as low as + 3% for countries that have good
records and only one or two systems. Can be + 50%
for an individual method/pathway.

Verify that total T;j = 100%

Correction factor for additional
industrial BOD discharged into
sewers (1)

For uncollected, the uncertainty is zero %. For
collected the uncertainty is = 20%

Source: Judgement by Expert Group (Authors of this section).

(2006 IPCC Guidelines, Vol.5, pg. 16, Table 6.7)

Page | 95




““u Initiative for
( Climate Action
-’ Transparency

gh

management

institute

Uncertainty Within the NoO Default Parameters

e > :
S T— De Py
—

\
)

— ¢~ &

B LOVT OF

of CiimateChange

vanuatu

The IPCC default factors contain a significant level of uncertainty. Very little effort has been made
to improve the Default factor values in the category as of yet (2006 IPCC guideline). Table 6.11
(See 2006 IPCC Guidelines, Vol.5, Table 6.11) below includes uncertainty ranges based on expert
judgment (2006 IPCC Guidelines, VVol.5, pg26).

Table 16: N2O Methodology Default Emission factor and Activity data

Definition Default Value Range
Emission Factor
EFerrLuenT | Emission factor, (kg N2O-N/kg —N) 0.005 0.0005 - 0.25
EFpLanTs | Emission factor, (g N2O/person/year) 3.2 2-8
Activity Data
P Number of people in country Country-specific +10 %
Protein Annual per capita protein Country-specific +10 %
consumption
Fraction of nitrogen in
FNPR protein (kg N/kg 0.16 0.15-0.17
protein)
Tplant Degree of utilization of large WWT Country-specific +20 %
plants
FNoN-coN Factor to adjust for non-consumed 1.1 for countries with 1.0-15
protein no garbage disposals,
1.4 for countries with
garbage disposals
Finp-com Factor to allow for co-discharge of
industrial nitrogen into sewers. For
countries with significant fish 1.25 1.0-15
processing plants, this factor may be
higher.
Expert judgment is recommended.

(2006, IPCC Guidelines, Vol.5, Pg 27, Table 6.11)
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4.4. IMPROVEMENT PLAN

4.4.1 VANUATU’S CURRENT INVENTORY PROCESS

The national Greenhouse Gas (GHG) inventory of anthropogenic (human- caused) GHG emissions
and removals were estimated for the Republic of Vanuatu under the first, second, and third (draft)
National Communications for 1994, 2000, and 2015 (Srikanth Subbarao, Subbarao Consulting
Services, Naveen Pawar, Subbarao Consulting Services, 2020). However, the waste sector of
Vanuatu comprises mainly solid waste and wastewater (Ministry of Climate Change, 2020). For
first National Communications 1994, emissions for the waste sector were not estimated due to lack
of resources. However, for the second and third National communications, emissions were
estimated from the waste sector for the national greenhouse gas inventory 2007-2015.

Table 3.4.1.a Different Categories of Waste that is Relevant to Vanuatu. °

Categories Remarks

4 - Waste

4. A - Solid Waste Disposal Estimated

4.B - Biological Treatment of Solid Waste  Not Occurring
4C - Incineration and Open Buming of Waste  Not Estimated
4.D - Wastewater Treatment and Discharge  Estimated

4.E - Other (please specify) Not Occurring

Source: Vanuatu’s Third National Inventory (2020).

As mentioned above, this sector focuses mainly on two key categories, which is, solid waste
management and disposal (excluding biological waste), and domestic and commercial wastewater
handling (no industrial waste water generation). Therefore, emissions estimated is mostly methane
(CH4) and Nitrous Oxide (N20) from these categories.

5 https://unfccc.int/sites/default/files/resource/Vanuatu%20Third%20National%20Communication%20Report.pdf
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Figure 3.4.1 Waste Sector Emissions Gg CO2e: 2007-2015°
This is a representation of methane emissions for solid waste &

wastewater. The graph shows an increase in methane emissions
from 2007-2015.
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Source: Vanuatu’s Third National Inventory (2020).

4.4.2 AREAS IDENTIFIED FOR IMPROVEMENT AND IDENTIFIED
GAPS

The improvement gap will be the waste sector data: The waste (Solid waste and waste water)
activity data monitoring and reporting has been initiated in urban Centre’s, therefore higher tier
method (Tier 2) will be applied for the future inventory period (Ministry of Climate Change, 2020).
There is also potential development of open burning estimates.

4.4.3: PROPOSED IMPROVEMENT ACTIONS

These are the outlined improvement actions the consultant needs to take into consideration while
conducting the GHG inventory. This table shows detailed information on the data sources, how to
access it, who is responsible and the relevant time it needs to collect data sets, thus, will result in
accurate GHG inventory.

Department/ | Roles and Dates Relevant Contact Person | Comments

Organizatio | Responsibility Governing

n Arrangement

Department | To provide First week of | A Memorandum | Department of For significant

of Water information on April- First of understanding | water resources | information and

Resources measurements week of May or Right to Tel: data collection,

(DWR) and analysis of every year Information (RTI) | (678)22423/3343 | DOCC needs to
BOD, COD, and can be provided 5 send a prompt
activity data on between DWR letter to DWR
Domestic and DOCC two

5 https://unfccc.int/sites/default/files/resource/Vanuatu%20Third%20National%20Communication%20Report.pdf
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wastewater Email: months prior.
operations esteitoka@vanua
(collection and tu.gov.vu A follow-up
disposal of email or call is
waste) in rural crucial as well.

areas in Vanuatu.

Department
of
Environment
al Protection

To provide
relevant
information on
activity data and

First week of
April- First
week of May
every year

A Memorandum
of understanding
or Right to
Information (RTI)

Environment
Unit

For significant
information and
data collection,

& key parameters can be provided Name: lonie DOCC needs to
Conservation | on SWD on land. between DEPC Bolenga send a prompt
(DEPC) and DOCC (Principal letter to DEPC
Officer on Waste | two
Management and | months prior.
Pollution
Control) A follow-up
Email: ibolenga | email or call is
@vanuatu.gov.v | crucial as well.
u
Name:
Annabelle Alilee
(Pollution
Control Officer)
Email:
aalilee@vanuatu.
gov.vu
Public Works | To provide First week of | A Memorandum | Public Works For significant
Department | relevant April- First of understanding | Department information and
(PWD) information and | week of May or Right to data collection,
data on the every year Information (RTI) | Email: DOCC needs to
operation can be provided pwdheadoffice@ | send a prompt
(collection and between PWD vanuatu.gov.vu | letter to PWD
disposal) of and DOCC Tel: 33460 or two
domestic 22790 months prior.
wastewater in
Urban and sub- A follow-up
urban areas. email or call is
crucial as well.
UNELCO To provide First week of | A Memorandum | UNELCO For significant
Engie relevant April- First of understanding | ENGIE information and
information and | week of May or Right to Email: data collection,
data on the every year Information (RTI) | unelco@engie.co | DOCC needs to
operation can be provided m send a prompt
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(collection and between Tel: 26000 letter to
disposal) of UNELCO and UNELCO two
domestic DOCC months prior.
wastewater in
Urban and sub- A follow-up
urban areas. email or call is
crucial as well.
Port Vila To provide First week of | A Memorandum For significant
City Council | relevant April- First of understanding information and
(PVCC) information and | week of May | or Right to data collection,
data on the every year Information (RTI) DOCC needs to
operation of can be provided send a prompt
SWD on land between PVCC letter to PVVCC
and domestic and DOCC two
wastewater months prior.
management
within its A follow-up
jurisdiction. email or call is
crucial as well.
Department | DOCC is February — Provide a Name: Nelson DOCC is
of Climate responsible to March every Memorandum of | Kalo responsible for
Change send a formal year understanding or | Director of doing a follow-
(DOCCQC) letter requesting Right to Climate Change | up to the

relevant data and
information on
SWD on land

Information (RTI)
to the
Environmental

Email:
nekalo@vanuatu

.gov.vu

departments or
organization for
the required

and Domestic Protection and data to be
Wastewater to Conservation, delivered upon
the The Department schedule.

Environmental
Protection and
Conservation,

of Water
Resources, Public
Works

The Department Department,

of Water UNELCO, Port
Resources, Vila City

Public Works Council, and the
Department, Environment Unit
UNELCO, Port under the

Vila City Ministry of

Council, and the
Environment
Unit under the
Ministry of
Climate Change.

Climate Change
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4.6 ANNEX

Figure A4.1 Structure of Waste Sector

1 ENERGY

1 [INDUSTRIAL
PROCESSES AND
PRODUCT USE

National 3 AGRICULTURE,
Greenhouse FORESTRY, AND
Gas OTHER LAND USE
Inventory

441 Managed Waste Disposal Sites
44 Solid Waste Disposal _.1/ 442 Unmanaged Waste Disposal Sites

443 Uncategorised Waste Disposal Sites

4B Biological Treatment
of Solid Waste

4C  Incineration and Open
Burning of Waste ra -
% 4C2 Open Burning of Waste

4C1 Waste Incineration

4 WASTE ,(

401 Domestic Wastewater Treatment
4D Wastewater and Discharge
[\ Treatment and Discharge / 4D2 Industrial Wastewater Treatment
|I %_and Discharge
\ 4E Other

5 OTHER

(See 2006 IPCC Guidelines, Volume 5 Chapter 1, Introduction, Figure 1.1)
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TABLE A4.1: ESTIMATED BODs VALUES IN DOMESTIC WASTEWATER FOR SELECTED
REGIONS AND COUNTRIES

ESTIMATED BODs VALUES IN DOMESTIC WASTEWATER FOR
SELECTED REGIONS AND COUNTRIES
] BODs
Country/Region (g/person/day) Range Reference
Africa 37 35-45 1
Egypt 34 27— 41 1
Asia, Middle East, Latin 40 35-45 1
America
India 34 27 - 41 1
West Bank and Gaza Strip 50 32 - 68 1
(Palestine)
Japan 42 40 — 45 1
Brazil 50 45 — 55 2
Canada, Europe, Russia, 60 50-70 1
Oceania
Denmark 62 55 - 68 1
Germany 62 55 - 68 1
Greece 57 55-60 1
Italy 60 49 — 60 3
Sweden 75 68 — 82 1
Turkey 38 27 - 50 1
United States 85 50-120 4
Note: These values are based on an assessment of the literature. Please use national
values, if available.
Reference:
1. Doorn and Liles (1999).
2. Feachem et al. (1983).
3. Masotti (1996).
4. Metcalf and Eddy (2003).
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' Govt of Vanuatu

TABLE A4.2: DEFAULT MAXIMUM CH4 PRODUCING CAPACITY (Bo) FOR
DOMESTIC WASTEWATER

DEFAULT MAXIMUM CH4 PRODUCING CAPACITY (Bo) FOR DOMESTIC WASTEWATER

0.6 kg CHa/kg BOD

0.25 kg CHa/kg COD

Based on expert judgment by lead authors and on Doorn et al., (1997)

(See 2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Table 6.2)

TABLE A4.3: DEFAULT MCF VALUES FOR DOMESTIC WASTEWATER

DEFAULT MCF VALUES FOR DOMESTIC
WASTEWATER
Type of treatment
and discharge Comments MCF! Range
pathway or system
Untreated system
Sea, river and lake Rivers with high organics
. : . 0.1 0 — 02
discharge loadings can turn anaerobic.
Stagnant sewer Open and warm 0.5 04 -0.8
Flowing sewer Fast moving, clean. (Insignificant
(open or closed) amounts of CH4 from pump 0 0
stations, etc.)
Treated system
Centralized. aerobic Must be well managed. Some
X CHjs can be emitted from settling 0 0 -0.1
treatment plant .
basins and other pockets.
Centralized, aerobic
Not well managed. Overloaded. 0.3 02-04
treatment plant
Anaerobic digester CHjs recovery is not considered 0.8 0.8 1.0
for sludge here.
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Anaerobic reactor CHys recovery is not considered 0.8 0.8-1.0
here.
Anaerobic shallow Depth less than 2 meters, use 0.2 0-03
lagoon expert judgment. ' '
Anaerobic deep Depth more than 2 meters 0.8 0.8-1.0
lagoon
Septic system Half of BOD settles in anaerobic 0.5 0.5
tank.
Dry climate, ground water table
Latrine lower than latrine, small family 0.1 0.05-0.15
(3-5 persons)
Dry climate, ground water table
Latrine lower than latrine, communal 0.5 0.4-0.6
(many users)
Wet climate/flush water use,
Latrine ground water table higher than 0.7 0.7-1.0
latrine
Latrine Regular sediment removal for 0.1 0.1
fertilizer
1 Based on expert judgment by lead
authors of this section.
(See 2006 IPCC Guideline, Vol.5, Chapt.6 Wastewater, Section 6.2.2.2, Table 6.3)
TABLE A4.4: N.O METHODOLOGY DEFAULT DATA
N.O METHODOLOGY DEFAULT DATA
Definition Default Value Range
Emission Factor
EFerFLUENT Emission factor, (kg N20-N/kg —N) 0.005 0.0005 - 0.25
EFpLANTS Emission factor, (g N2O/person/year) 3.2 2-8
Activity Data
P Number of people in country Country-specific +10%
Protein Annual per capita protein consumption Country-specific +10%
Ere Fraction of nitrogen in protein (kg 0.16 015017
N/kg protein)
Tplant Degree of utilization of large WWT plants Country-specific +20%
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FNoN-coN
Factor to allow for co-discharge of industrial
nitrogen into sewers. For countries with significant 1.25 10-15
fish processing plants, this factor may be higher. : ' '
Finp-com Expert judgment is recommended.

(See 2006 IPCC Guidelines, Volume 5 Chapter 6, Wastewater treatment and Discharge, Table 6.11)

TABLE A4.5: RECOMMENDED DEFAULT HALFE-LIFE (t1/2) VALUES (YR) UNDER
TIER1

Climate Zone*
Boreal and Temperate TI’Opi(‘ﬂll
Type of Waste (MAT <20°0) (MAT > 20°C)
) Dry Wet Dry Moist and Wet
(MAP/PET <1) (MAP/PET > 1) (MAP < 1000 mm) | (MAP > 1000 min)
Default R:mgr;'2 Default R:mge2 Default Rangez Default R:mge2
. . : 435 _ .
Slowlv E‘;‘:f;f fextiles | 5 1;[%3_4 12 |10-14%| 15 12-17 10 812
degrading T
1 2334 _
waste Wood/straw | 55 | 23" 23 | 17235 | 28 17-35 20 14-23
waste 69
Other (non —
Moderately food) organic
degrading putrescible/ 14 12-17 7 6-9° 11 9-14 4 3-5
waste Garden and
park waste
Rapidly Food
degrading waste/Sewage 12 914 44 36 8 610 2 1104
waste sludge
Bulk Waste 14 12-17 7 69" 11 914 4 351

(See 2006 IPCC Guidelines, Volume 5 Chapter 3, Solid Waste Disposal, Table 3.4)
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