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Project design document form for
small-scale CDM project activities
(Version 06.0)
Complete this form in accordance with the Attachment “Instructions for filling out the project design document
form for small-scale CDM project activities” at the end of this form.
PROJECT DESIGN DOCUMENT (PDD)

Title of the project activity

Oblogo 1 Landfill Gas Recovery and Flaring
Project

Version number of the PDD

Version 1.1

Completion date of the PDD

16/03/2016
EAO Utility (Gh.) Ltd.
(Private Entity)

Project participant(s)
Host Party
Sectoral scope and selected
methodology(ies), and where applicable,
selected standardized baseline(s)
Estimated amount of annual average GHG
emission reductions

Version 06.0

Republic of Ghana
Sectoral scope 13: Waste handling and
disposal.
Methodology: AMS-III.G. “Landfill Methane
Recovery” version 09
7,302 tCO2 equivalent/year
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SECTION A.
A.1.

Description of project activity

Purpose and general description of project activity

The objective of the project is to capture and flare the landfill gas (LFG) generated from the Oblogo
1 landfill site. The project is aimed at reducing atmospheric emissions of methane, a greenhouse
gas (GHG) which contributes to global warming and climate change. Oblogo 1 landfill was the main
recipient of waste from the city of Accra-Ghana. The Oblogo 1 landfill has been operating since
January 2002 and was closed in July 2007. There has been no waste dumping at the landfill site
since July 2007. This is confirmed by Accra Metropolitan Assembly in a letter dated 20 th April 2010.
Chronology of further events is mentioned in section B.5 of PDD.
a) The scenario existing prior to the implementation of the project
The landfill was a dumping site and had no engineered containment of leachate, but had a provisional
bottom liner of clay. With the aid of compactors, the Accra Metropolitan Authority (AMA) ensured
proper dumping and compaction of the waste. Furthermore, the site which is partially lined with clay.
The wastes management department of the Accra Metropolitan Assembly has confirmed that a total
of 2,208,250 tonnes of waste was disposed in Oblogo 1 landfill from Jan 2002 to July 2007. The site
covers an area of 5.6 hectares and has an average height of approx. 30 meters.
b) Baseline Scenario
No distinct law has been identified in Ghana for the management of solid waste; however, some key
policy documents exist. Available key national policy documents pertinent to solid waste
management are the National Environmental Sanitation Policy, Guidelines for Landfills/Safe and
Sound Management of the Bio-Medical Wastes in Ghana and Manual for the Preparation of District
Waste Management Plans in Ghana. In absence of CDM project activity, the landfill site would not
have been equipped with LFG recovery system and the LFG generated from the landfill site would
have been released to the atmosphere. The landfill site does not consist of any LFG capture
mechanism and the current practice is release of LFG into atmosphere which is also allowed by local
regulations. The baseline scenario identified in section B.4 is the same as the current practice, or
scenario existing prior to the implementation of the project activity, at the landfill site.
c) Project Scenario
The landfill gas extraction and flaring equipment will be installed to capture and destroy methane
gas that would have been otherwise released into the atmosphere. The extraction, recovery and
flaring of methane, is a proven technology, used in numerous projects around the world. The project
consists of preparation of the landfill, collection and flaring of the gas which is emitted from the
landfill. This includes:


Levelling of the landfill surface to ensure appropriate surface drainage




Drilling of gas wells into the landfill and installation of a gas collection system
Installation of drainage facilities for the captured the gas



Installation of a pumping and measuring system, which will extract the gas from the landfill



Installation of a flaring system

Implementation Status
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The project is completely relying on CDM revenue for implementation and any financial commitment
towards the project will be taken after the registration of this project with UNFCCC. The proposed
project activity will contribute significantly to a reduction in GHG emissions and the destruction of
other pollutants found in LFG (i.e. chlorinated and ozone depleting compounds) while at the same
time improving local air quality and mitigating some of the existing environmental impacts affecting
people working and/or living in the vicinity of the landfill sites.
Based on estimated emissions calculations, the project is expected to generate approximately 7,302
tCO2 equivalent/year emission reductions, i.e. 73,029 tCO2e over the 10-year crediting period.
The proposed CDM project activity is not a Component Project Activity that has been excluded from
a registered CDM Programme of Activity as a result of erroneous inclusion of CPAs.
Contribution towards Sustainable Development
Ghana has established the following sustainable development criteria1 that CDM project proponents
should consider while designing their CDM project activity:







Social well being: The CDM project activity should lead to alleviation of poverty by generating
additional employment, removal of social disparities and contribution to provision of basic
amenities to the people and hence leading to improvement in quality of life of, at least, the people
within the community in which the project is sited.
Economic well being: The CDM project activity should bring in additional investment that
addresses the economic needs of the people.
Environmental well being: This should include a discussion of impact of the project activity on
resource sustainability and resource degradation, if any, due to proposed activity; bio-diversity
friendliness; impact on human health; reduction of levels of pollution in general;
Technological well being: The CDM project activity should lead to development, deployment,
diffusion and/or transfer of environmentally safe and sound technologies that are comparable to
best practices in order to assist in developing the technological base of the country.

Sustainable Benefits of the project activity
The proposed project will contribute to continued environmental, social and economical
improvements by providing infrastructure to reduce greenhouse gas emissions from the landfill sites.
Flaring of the collected LFG does not only destroy methane, but will also destroy volatile organic
compounds in the LFG. The project will further result in reduced air pollution, reduced odour
nuisances, improved health and safety conditions for nearby residents, and reduction of the risk of
fire and explosion at the landfill site. The project will result in the creation of approximately twenty
temporary jobs at installation stage and four permanent jobs at the operation and maintenance stage
of the landfill gas extraction facilities. It is expected that through the sale of CERs, funds will be
obtained for the successful completion of the project. The project might be the first LFG recovery
project in Ghana, which presents opportunities for technology transfer and could be replicated in
other parts of the country. The project will help build capacity in CDM project financing and
development. The project activity has already received no-objection certificate from the host DNA.

1

http://www.kiteonline.net/cdmghana/SusdevCri/susdevcri.htm
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A.2.

Location of project activity

A.2.1. Host Party
Republic of Ghana
A.2.2. Region/State/Province etc.
Greater Accra Region, Ga South District.
A.2.3. City/Town/Community etc.
Oblogo, a surburb of Accra.
A.2.4. Physical/Geographical location
Oblogo 1 landfill site is situated on the Western peri-urban fringe of Greater Accra Region (see Figure
1). Oblogo, has a latitude of 5.564 (5° 33' 50” N) and a longitude of -0.312 (0° 18' 44” W).
Figure 1: Country Level map of Ghana

Figure 2: Province Level map of Accra
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Figure 3: Oblogo Landfill Site

A.3.

Technologies and/or measures

The extraction, recovery and flaring of methane, is a proven technology, used in numerous projects
around the world.
The installed technology is planned to be new and will extract the landfill gas through a series of gas
collection wells which can be balanced through a series of manifolds and control valves to maximize
methane extraction from and provide environmental control across the site. The gas plant applies
suction to the field, which then pressurizes it to feed it through to the enclosed controlled combustion
flare stack. The equipments are connected to the public grid electricity system to satisfy their energy
needs and may use back-ups.
The equipments are connected to the public grid electricity system to satisfy their energy needs and
may use back-up such as reciprocating engines, turbines, microturbines, fuel cells or other energy
sources.
The gas plant is provided with full safety and tamper proof monitoring equipment including gas
analysis, flow measurement and combustion control instrumentation to provide electronically
recorded data of both the flow rate of the residual gas and methane content. Optionally, the
equipment may include instruments to measure methane destruction efficiency of the controlled
combustion flare.
The project consists of the preparation of the landfill as well as the collection and flaring of the gas
which is emitted from the landfill. Inter alia, the following equipments will be freshly purchased and
installed at the site as part of the project activity:
 Gas collection wells and piping
 Extraction system: Blowers, valves and flow control systems
 Condensate systems: Traps and knock out vessels, pipes to remove gas condensates
 Blower: blower will suck the LFG and blow it to the flare
 High temperature Flaring Station: The station will include an enclosed 500 Nm3hr flaring
system2
 Monitoring and control system such as gas analyser, data logging equipment, flow meter,
backup flow meter, temperature sensor, thermocouple, or kWh-meter (cf. Figure 5 for location in

2

As per UFQ989 OBLOGO GHANA Containerised Gas Plant and 500 Nm3hr High Temperature Flare
Quotation Specification currently under consideration.
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in the system).
 Backup generator for electricity supply to the flaring unit, if necessary.
The expected lifetime of the system is at least 25 years (see section C.1.2), if the performance is
maintained correctly. No technology substitution is expected during the crediting period, unless if it
appears that the chosen capacity is not adapted to the actual flow or if the equipment is damaged.
In the absence of the project activity, the landfill gas (LFG) would be directly emitted to the
atmosphere which would contribute to global warming. The collection and flaring of landfill gas is a
well-proven technology and has been implemented on a commercial scale worldwide. Hence, it is
considered to be an environmentally safe and sound technology. The implementation of the project
activity will lead to technology transfer to the Host Party since most equipment will be imported from
Annex I countries. The supplier will provide trainings of local staff on operation and maintenance of
the technology and all technology imported will come with a detailed user manual,
Figure 4: Layout plan of LFG recovery system
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A.4.

Parties and project participants

Party involved
(host) indicates host Party

Private and/or public entity(ies)
project participants
(as applicable)

Republic of Ghana (host)
A.5.

Indicate if the Party involved
wishes to be considered as
project participant (Yes/No)

EAO Utility (Gh.) Ltd.
(Private Entity)

No

Public funding of project activity

The proposed project will not run under any public incentive/funding scheme and will not be financed
with any Official Development Assistance, as stated in writing by a statement of the project
participant dated 17-01-2013.
A.6. Debundling for project activity
According to the Glossary of the CDM and the tool “Assessment of debundling for small-scale project
activities” (Version 4.0), “De-bundling” is defined as “the fragmentation of a large project activity into
smaller parts. A small-scale project activity that is part of a larger project activity is not eligible to use
the simplified modalities and procedures for small-scale CDM project activities”
According to paragraph 9 of the mentioned tool, “a proposed small-scale project activity shall be
deemed to be a de-bundled component of a large project activity if there is a registered small scale
CDM project activity or an application to register another small-scale CDM project activity:





With the same project participants;
In the same project category and technology/measure;
Registered within the previous 2 years; and
Whose project boundary is within 1 km of the project boundary of the proposed small scale
activity at the closest point”

The present project activity is not a de-bundled component of a large project activity as the project
proponent has not registered or applied for registration any other small scale CDM project activity of
same project type/category within a project boundary of 1 km prior to the present project activity
within the previous two years.

SECTION B.
B.1.

Application of selected approved baseline
methodology and standardized baseline

and

monitoring

Reference of methodology and standardized baseline

The project activity is a small scale project activity and conforms to Appendix B of the simplified
modalities and procedures for small-scale CDM project activities.
Type
:
III – Other Project Activities
Category
:
AMS-III.G. “Landfill Methane Recovery” (Version: 09),
Tools Used :
“Emissions from solid waste disposal sites” (Version 07.0)
“Project emissions from flaring” (Version 02.0.0)
“Tool to determine the mass flow of a greenhouse gas in a gaseous
stream” (Version 03.0.0)

Version 06.0
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Methodological tool "Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation" (Version 02)
B.2.

1

2

3

3
4

Project activity eligibility
Applicability Conditions
AMS-III.G.
The methodology comprises measures to capture and
combust methane from landfills (i.e. solid waste disposal
sites) used for disposal of residues from human activities
including municipal, industrial, and other solid wastes
containing biodegradable organic matter.

Different options to utilize the recovered landfill gas as
detailed in paragraph 3 of AMS-III.H. Methane recovery in
wastewater treatment. (version 16) are eligible for use
under this methodology. The relevant procedures in AMSIII.H shall be followed in this regard.
Measures are limited to those that result in aggregate
emission reductions of less than or equal to 60 kt CO2
equivalent annually from all Type III components of the
project activity in every year of the crediting period.

Project Applicability
This project activity is the capture
and flaring of LFG (containing
methane) recovered from the
Oblogo 1 landfill site, which was
used for disposal of residues
from human activities. While the
project activity is evidenced by
the
Memorandum
of
Understanding
signed
on
September 14, 2011 between
the Project proponent and the
municipality of Oblogo, the use of
the site for disposal of residues
from
human
activities
is
evidenced by PP’s preliminary
environmental
report
and
independent
third
party
sources.34
Hence, the project activity is
complying with this condition of
the methodology.
Since the recovered LFG will be
flared, this condition is not
applicable to this project activity.

The
estimated
emission
reductions for any of the crediting
year is less than 60,000 tCO2
equivalent, as evidenced by the
Summary of ex ante estimates of
emission reductions in PDD
section
B.6.4.
Maximum
expected aggregate emission
reductions are 10.1 kt CO2
equivalent in any year of the

http://sparc.nfu.edu.tw/~ijeti/download/V4-no3-170-181.pdf, p.171
http://www.ghanaweb.com/GhanaHomePage/NewsArchive/Oblogo-landfill-site-will-be-full-in-August146169
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The proposed project activity does not reduce the amount
of organic waste that would have been recycled in the
absence of the project activity.

5

This methodology is not applicable if the management of
the solid waste disposal site (SWDS) in the project activity
is deliberately changed in order to increase methane
generation compared to the situation prior to the
implementation of the project activity (e.g. other than to
meet a technical or regulatory requirement). Such
changes may include, for example, the addition of liquids
to a SWDS, pre-treating waste to seed it with bacteria for
the purpose of increasing the rate of anaerobic
degradation of the SWDS or changing the shape of the
SWDS to increase methane production.

Tool “Emissions from solid waste disposal sites;

5
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crediting period, which is less
than 60 kt CO2 equivalent.
Therefore, the condition is
fulfilled by the project activity.
The estimates are calculated
using the amount of methane
recovered
and
destroyed/
gainfully used by the project
activity, as per para. 19 of the
methodology, which cover all
Type III components of the
project activity.
In case emission reductions for
any of the crediting years are
more than 60,000 tCO2/annum
then CERs will not be claimed for
the emission reductions above
60,000
tCO2/annum.
The
character of the project activity
implies
declining
emission
reductions over time.
The condition is not applicable
since there has been no waste
dumping at the landfill site since
July 2007 5 and it was
decommissioned in January
2012.3 Therefore, the project
activity
has
no
influence
whatsoever
on
existing
segregation/
diversion
and
recycling practices of organic
waste in the area that was
served by the landfill.
There has been no waste
dumping at the landfill site since
July
2007
and
it
was
decommissioned in January
2012.3 Therefore, there is no
possibility
to
change
the
management of the SWDS
deliberately in order to increase
methane generation compared
to the situation prior to the
implementation of the project
activity and this condition is not
applicable to this project activity.
Project Applicability

This is confirmed by Accra Metropolitan Assembly in a letter dated 20th April 2010, provided to the DOE
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Version 07.0”
The tool can be used to determine emissions for the The tool is used ex-ante to
following types of applications
determine baseline emissions
and respective parameters.
(a) Application A: The CDM project activity mitigates
methane emissions from a specific existing SWDS. The CDM project activity
Methane emissions are mitigated by capturing and flaring mitigates methane emissions
or combusting the methane (e.g. “ACM0001: Flaring or from a specific existing SWDS.
use of landfill gas”). The methane is generated from waste Methane emissions are mitigated
disposed in the past, including prior to the start of the CDM by capturing and flaring.
project activity. In these cases, the tool is only applied for
an ex ante estimation of emissions in the project design The methane is generated from
document (CDM-PDD).
waste disposed prior to the start
The emissions will then be monitored during the crediting of the CDM project activity.
period using the applicable approaches in the relevant The emissions will be monitored
methodologies (e.g. measuring the amount of methane during the crediting period
captured from the SWDS);
according to requirements of
AMS III.G (cf. monitoring plan).
(b) Application B: The CDM project activity avoids or
involves the disposal of waste at a SWDS. An example Application (a) is applicable to
of this application of the tool is ACM0022, in which the project activity.
municipal solid waste (MSW) is treated with an alternative
option, such as composting or anaerobic digestion, and is
then prevented from being disposed of in a SWDS. The
methane is generated from waste disposed or avoided
from disposal during the crediting period. In these cases
the tool can be applied for both ex-ante and ex-post
estimation of emissions. These project activities may
apply the simplified approach detailed in 0 when
calculating baseline emissions.
These two types of applications are referred to in the tool
for determining parameters.
In the case that: (a) different types of residual waste are
disposed or prevented from disposal; or that (b) both
MSW and residual waste(s) are prevented from disposal,
then the tool should be applied separately to each residual
waste and to the MSW.

Version 06.0

As the analysis of waste
composition of the landfill, as
provided by the city of Accra,
reveals, neither (a) different
types of residual waste are
disposed or prevented from
disposal; nor (b) both MSW and
residual waste(s) are prevented
from disposal. Indeed no residual
wastes are to be considered as
Oblogo landfill is a Municipal
Waste disposal site only supplied
by Accra Metropolitan Authority
waste, and explicitly referred as
a ‘Municipal Solid Waste Landfill
Site’. The project activity is thus
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complying with all conditions of
the tool.
Tool “Project emissions from flaring; Version 02.0.0”
Project Applicability
This tool provides procedures to calculate project The tool is used to calculate
emissions from flaring of a residual gas. The tool is project emissions from flaring of
applicable to enclosed or open flares.
a residual gas in an enclosed
flare (operating specifications by
This tool is applicable to the flaring of flammable the manufacturer of the flare
greenhouse gases where:
provided to DOE).
- Methane is the component with the highest
concentration in the flammable residual gas;
In the residual gas methane is
And
the component with the highest
- The source of the residual gas is coal mine methane or concentration in the sufficiently
a gas from a biogenic.
flammable residual gas to
sustain combustion and the
The tool is not applicable to the use of auxiliary fuels and source of the residual gas is a
therefore the residual gas must have sufficient flammable gas from a biogenic.
gas present to sustain combustion. For the case of an
enclosed flare, there shall be operating specifications As the emission reduction
provided by the manufacturer of the flare.
calculations in section B.6.3
reveal, the use of auxiliary fuels
This methodology refers to the latest approved version of is not planned for the project
the “Tool to determine the mass flow of a greenhouse gas activity as it is expected that the
in a gaseous stream”. The applicability conditions of this residual gas will have sufficient
tool also apply.
flammable gas present to sustain
combustion, i.e. the tool is
applicable to the project activity.
In sum, the project activity is
complying with all conditions of
this tool.
The fulfilment of the applicability
conditions of the “Tool to
determine the mass flow of a
greenhouse gas in a gaseous
stream” are outlined below.

8

“Tool to determine the mass flow of a greenhouse
gas in a gaseous gas stream; version 03.0.0”
This tool provides procedures to determine the the
parameter: “Mass flow of greenhouse gas i (CO2, CH4,
N2O, SF6 or a PFC) in the gaseous stream in time interval
t”

Methodological tool "Baseline, project and/or
leakage emissions from electricity consumption and
monitoring of electricity generation"; version 02”

Version 06.0

Project Applicability
The tool is used to comply with
“Project emissions from flaring,
version 02.0.0”.
No further concrete applicability
conditions exist for project
developers.
Project Applicability
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This tool provides procedures to estimate the baseline, The tool is applicable since:
project and/or leakage emissions associated with the - the tool is used to estimate
consumption of electricity.
project
CO2
emissions
associated with the consumption
The tool is only applicable if one out of the following three of electricity
scenarios applies to the sources of electricity - scenario C applies to the
consumption:
project activity, as it is gridconnected with the optional
(a) Scenario A: Electricity consumption from the grid. The installation of a fossil-fuel fired
electricity is purchased from the grid only, and either no power generator for backup
captive power plant(s) is/are installed at the site of - no captive renewable or nonelectricity consumption or, if any captive power plant renewable power generation
exists on site, it is either not operating or it is not physically technologies are installed to
able to provide electricity to the of electricity consumer;
provide electricity in the project
(b) Scenario B: Electricity consumption from (an) off-grid activity, in the baseline scenario
fossil fuel fired captive power plant(s). One or more fossil or to sources of leakage.
fuel fired captive power plants are installed at the site of
the electricity consumer and supply the consumer with
electricity. The captive power plant(s) is/are not
connected to the electricity grid; or
(c) Scenario C: Electricity consumption from the grid and
(a) fossil fuel fired captive power plant(s). One or more
fossil fuel fired captive power plants operate at the site of
the electricity consumer. The captive power plant(s) can
provide electricity to the electricity consumer. The captive
power plant(s) is/are also connected to the electricity grid.
Hence, the electricity consumer can be provided with
electricity from the captive power plant(s) and the grid.
The tool is not applicable in cases where captive
renewable power generation technologies are installed to
provide electricity in the project activity, in the baseline
scenario or to sources of leakage.
The tool only accounts for CO2 emissions.

B.3.

Project boundary

The project boundary is the physical, geographical site of the landfill where the gas is captured and
destroyed (see Figure 5).

Version 06.0
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Figure 5: Delineation of project activity

In this project, the following sources and gases are included in the project boundary:
Source

Gas

Emissions from
decomposition of waste
at the landfill site
Baseline
Emissions from
electricity
generation/consumption

Emissions from on-site
electricity use
Project
activity

Methane emissions from
flare

Included

CH4

Yes

CO2

No

CH4

No

CO2

No

CH4

No

CO2

Yes

CH4

Yes

CO2

No

Justification/Explanation
Main source of GHG on the
landfill
Not accounted
No electricity is consumed or
generated onsite in the baseline
scenario
No electricity is consumed or
generated onsite in the baseline
scenario
Excluded for simplification.
Project will use electricity from
grid (or from optional back-up
captive power source)
Methane not burned due to flare
efficiency correction
Baseline and Project Activity
emissions are the same

The equipment used for monitoring the required parameter is provided in following Table.
No.
1

No. of
meters
1

Version 06.0

Instrument
Electricity meter

Monitored
parameter(s)
ECPJ,y

Unit
kWh
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m3 CH4/m3 dry gas

2

1

Gas analyser

vCH4,m,db

3

1

Temperature sensor/probe

Tm, db

°C

4

1

Manometer

Pm

Pa

5

1

Flow meter

Vm,db/Vm,wb

Nm3/h

5b

1

Backup flow meter

Vm,db/Vm,wb

Nm3/h

6

1

Thermocouple

TEG,m

°C

7

1

Optical flame detector

8

N/a

Third party accredited entity /
Exhaust gas analyzer

9

N/a

Project participants

Flamem
FCH4,EG,m
vO2,EG,m
fcCH4,EG,m
Maintenancey

On/off
Kg
v/v
mg/m3
-

10

N/a

Project participants

FCH4,BL,y

tCH4

Establishment and description of baseline scenario

In line with paragraph 42 of the CDM project standard Version 9.0 and as per paragraph 15 of applied
methodology AMS-III.G version 09, “the baseline scenario is the situation where, in the absence of
the project activity, biomass and other organic matter are left to decay within the project boundary
and methane is emitted to the atmosphere, possibly with capture of LFG and destruction through
flaring to comply with regulations or contractual requirements”.
The current legislation guiding the management of waste is spread amongst a range of Acts and
policies, including
- Environmental Sanitation Policy of Ghana (1999)
- Local Government Act, 1990/1994 (Act 462)
- Environmental Assessment Regulations, 1999 (LI 1652)
- Criminal Code, 1960 (Act 29)
- Water Resources Commission Act, 1996 (Act 522)
- Pesticides Control and Management Act, 1996 (Act 528)
- National Building Regulations, 1996 (LI 1630)
- Environmental Protection Agency Act 490 (1994)6
From the study of this regulation and secondary sources7, it is concluded that there are no laws, nor
6

http://www.un.org/esa/dsd/dsd_aofw_ni/ni_pdfs/NationalReports/ghana/Anku_SCD_Waste%20Mgt[1].pdf

7

Cf. GIZ assessment 2013: “Municipal waste in Ghana is usually dumped on unsanitary landfills, without
separating biodegradable and non-degradable parts.” https://www.giz.de/expertise/downloads/giz2013-enghana-psb-zomolion-environment.pdf;

Moreover, the use of organic material for animal feeding and composting after segregation at household level
can be considered limited/negligible as well (as of 2003), which is supported by the high portion of organic
matter in Accra’s MSW forming “the bulk of the solid waste in the city” (Boadi and Kuitunen 2003, p.216)
(Cf: “Municipal Solid Waste Management in the
Accra Metropolitan
Area, Ghana.”
https://www.researchgate.net/profile/Markku_Kuitunen/publication/226113492_Municipal_Solid_Waste_M
anagement_in_the_Accra_Metropolitan_Area_Ghana/links/004635277398531d16000000.pdf)
Emissions from the waste sector remain high as of 2015 with 24.4% of the total net emissions (excluding
AFOLU) for 2012 and recorded increased of 6.1% between 2010-12. Emissions from the waste sector are
24.4% of the total net emissions (excluding AFOLU) for 2012 and recorded increased of 6.1% between
2010-12.
Cf. Ghana’s Third National Communication to UNFCCC, 2015, p. xxii
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regulatory incentives, which have been approved before the adoption of the Kyoto Protocol by the
Conference of the Parties to enforce the capture or flaring of methane on landfill sites. Therefore,
the baseline scenario of the project activity consists of the decay of biomass and other organic matter
under anaerobic conditions and in the complete release of the LFG to the atmosphere. In other word,
no methane emissions would be captured and destroyed at the project site to comply with national
or local safety requirement or legal regulations. Without the additional financial incentive of the
emissions reductions revenues, the high cost of modern methane capture and flaring technology
preclude their implementation at landfill sites in Ghana.
The baseline scenario assumes that landfill will continue to generate and emit landfill gas to the
atmosphere during the lifetime of the project activity.

B.5.

Demonstration of additionality

The paragraph 2 of „Guidance on the Demonstration and Assessment of prior consideration of CDM‟
EB 62 Annex 13, states “The Board decided that for project activities with a starting date on or after
2 August 2008, the project participant must inform a Host Party designated national authority (DNA)
and the UNFCCC secretariat in writing of the commencement of the project activity and of their
intention to seek CDM status. Such notification must be made within six months of the project activity
start date and shall contain the precise geographical location and a brief description of the proposed
project activity, using the standardized form F-CDM-Prior Consideration. Such notification is not
necessary if a project design document (PDD) has been published for global stakeholder
consultation or a new methodology proposed to the Executive Board for the specific project before
the project activity start date”.
The PP has notified Ghana DNA and UNFCCC on their intention to implement the proposed project
activity and seek CDM status on 04/11/2011. The same information is also available on UNFCCC
website. The detailed chronology of events is mentioned below:

8

Date
Events
1)
03-08-2011 Letter of No Objection to the development of the project idea issued
by the DNA of Ghana
07-09-2011 EAO pledged the rights of CERs from the project as guarantee for the
loan from Carbon Initiative for Community Impact (CI2)
14-09-2011 Non-Binding MOU signed between Chief of Oblogo and EAO Utility
Gh. Limited for the Implementation of the project activity
04-11-2011 Intimation of prior consideration of CDM for the Oblogo 1 Landfill
project to the host country DNA and UNFCCC (Within 6 months of
starting date of project activity)
13-12-2011 Validation Service Agreement between EAO Utility Gh. Limited and
BVCH
24-02-2012 Local Stakeholder Consultation by Project Proponent
29-04-2012 Web-hosting of the PDD on UNFCCC website for Global Stakeholder
Consultation
29-01-2013 Letter of Approval issued by the DNA of Ghana

9

28-05-2014 UNFCCC CDM Loan Scheme Notification of Loan Approval

1
2
3
4

5
6
7
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08-07-2015 2nd GSC web-hosting of the PDD on UNFCCC website following
validation resuming

10

According to paragraph 13 of AMS III.G (Version 09), the following types of project activities are
deemed automatically additional, if prior to the implementation of the project activity the landfill gas
(LFG) was only vented and/or flared but not utilized for energy generation:
(i)

The LFG is used to generate electricity in one or several power plants with a total
nameplate capacity that equals or is below 10 MW;
The LFG is used to generate heat for internal or external consumption;
The LFG is flared under monitored conditions;

(ii)
(iii)

As already outlined in Section B.4, there is no legislation that enforces the collection and flaring of
LFG in Ghana. Currently, the LFG is not flared or utilized for energy generation but only vented to
the atmosphere. Therefore, in the absence of the project activity, the LFG would not be carefully
collected for being flared under monitoring conditions (project activity type (iii)) and the landfill would
continue to vent methane to the atmosphere. The project activity has been described in section A
and the monitoring plan as part of the project activity in section B.7.
This small-scale project would not occur without the CDM project that is being designed. Therefore,
the project is additional.
B.6.

Emission reductions

B.6.1. Explanation of methodological choices
The simplified baseline and monitoring Methodology AMS III.G version 09 has been developed for
projects comprising “measures to capture and combust methane from landfills (i.e., solid waste
disposal sites) used for disposal of residues from human activities including municipal, industrial,
and other solid wastes containing biodegradable organic matter.” The methodology is applicable to
landfill gas projects where the baseline is the atmospheric release of the gas and the project activities
include situations such as when the captured gas is flared. The monitoring methodology is based on
direct measurement of the amount of LFG captured and destroyed at the flare platform. AMS III.G
methodology applies to the case of the project where part of the methane generated by the landfill
will be captured and destroyed under the CDM project activity.
Baseline emissions (BEy)
Baseline emissions are calculated according to equation 1:
(1)
Where:

Version 06.0

Page 16 of 55

BECH 4,SWDS , y

CDM-SSC-PDD-FORM
Methane emission potential of a solid waste disposal site (in tCO2e),
calculated using the methodological tool “Emissions from solid waste
disposal sites”. This tool may be used:
 With the factor “f = 0.0” because the amount of LFG that would have
been captured and destroyed is already accounted for in this equation;
 With the definition of year x as ‘the year since the landfill started
receiving wastes, x runs from the first year of landfill operation (x = 1) to
the year for which emissions are calculated (x = y)’.
The amount of waste type j deposited each year x (Wj,x) shall be determined
by sampling (as specified in the above-mentioned tool), in the case that
waste is generated during the crediting period. Alternatively, for existing
SWDS, if the pre-existing amount and composition of the wastes in the
landfill are unknown, they can be estimated by using parameters related to
the serviced population or industrial activity, or by comparison with other
landfills with similar conditions at regional or national level

OX

Oxidation factor (reflecting the amount of methane from SWDS that is
oxidised in the soil or other material covering the waste) (dimensionless). A
default value of 0.1 may be used

ɳPJ

Efficiency of the LFG capture system that will be installed in the project
activity. It is used for ex ante estimation only. A default value of 50% may be
used.

FCH 4, BL , y

Methane emissions that would be captured and destroyed to comply with
national or local safety requirement or legal regulations in the year y (tCH4).
The relevant procedures in ACM0001 “Flaring or use of landfill gas” may be
followed, as well as taking into account the compliance with the relevant
local laws and regulation if such laws and regulations exist

GWPCH 4

Global Warming Potential for methane (value of 25)

As section B.4 did not reveal the existence of a national or local safety regulation or legal regulation
on flaring of landfill gas in Ghana, FCH4,BL,y is assumed to be zero.
The ex ante formula for establishing baseline emissions can therefore be adjusted to:
(1b)
As AMS III.G suggests a default value of 50% to estimate ex-ante efficiency of the LFG capture
system that will be installed in the project activity, the project proponent applies a value of 50% for
the LFG capture system model considered for installation in the project activity.
The total waste dumped on Oblogo landfill from Jan 2002 till July 2007 as per data provided by Accra
Metropolitan Assembly is 2,208,250 tonnes. As yearly data is not available the annual average has
been used for each year to estimate the baseline emissions.
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Based on data by the Accra Metropolitan Assembly, the composition of waste according to the
classification mentioned in the "Emissions from solid waste disposal sites", Version 07.0 is shown in
the following Table.
Waste type
Wood and wood products
Pulp, paper and cardboard
Food, food waste, beverage and tobacco
Textiles
Garden, yard and park waste
Glass, plastic, metal, other inert waste

Fraction in total waste amount
0%
6%
65%
1.7%
0%
27.3%

The amount of methane produced in year y, BECH4,SWDS,y, is calculated in accordance with equation
(1) of the methodological tool “Emissions from solid waste disposal sites” EB 66 Annex 46.
Calculation procedure and equations are explained in detail in the ER spreadsheet.

BECH4, SWDS,Y

(2)

=

Parameter

Description

BECH 4,SWDS , y

The total methane emission from the landfill in the absence
of the proposed project activity in year y, (tCO2e)

jy
fy

F
OX

DOCf,y

Wj,x

MCF y
DOC j

j
kj

x
y

Version 06.0

Model correction factor to account for model uncertainties for
year y
Fraction of methane captured at the SWDS and flared,
combusted or used in another manner that prevents the
emissions of methane to the atmosphere in year y
Fraction of methane in the SWDS gas (volume fraction)
Oxidation factor (reflecting the amount of methane from
SWDS that is oxidised in the soil or other material covering
the waste)
Fraction of degradable organic carbon (DOC) that can
decompose under the specific conditions occurring in the
SWDS for year y (weight fraction)
Amount of solid waste type j disposed or prevented from
disposal in the SWDS in the year x (t)
Methane correction factor for year y
Fraction of degradable organic carbon in the waste type j
(weight fraction)
Type of residual waste or types of waste in the MSW
Decay rate for the waste type j (1 / yr)
Year during the crediting period: x runs from the first year of
the first crediting period (x=1) to the year y for which avoided
emissions are calculated (x=y)
Year for which methane emissions are calculated
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Project Emissions (PEy)
As per applied methodology project emissions are calculated as follows:

PE y  PE Power , y  PE flare , y  PE process , y

(3)

Where:

PE y

Project emissions in year y (tCO2e)

PE power , y

Emissions from the use of fossil fuel or electricity for the operation of the
installed facilities in the year y (tCO2e)

PE flare , y

Emissions from flaring or combustion of the landfill gas stream in the year y
(tCO2e)

PE process , y

Emissions from the landfill gas upgrading process in the year y (tCO2e),
determined by following the relevant procedures described in annex 1 of
AMS-III.H

As per the applicable methodology AMS.III.G, para 16:
Project emissions from electricity consumption are determined as per the procedures described in
Methodological tool "Baseline, project and/or leakage emissions from electricity consumption and
monitoring of electricity generation" Therefore, project emissions from electricity consumption are
calculated using the following formula:

PEPower,y = PEEC,y = å ECPJ, j,y * EFEL, j,y *(1+ TDL j,y )

(4)

j

Where:

PEEC,y

Project emissions from electricity consumption in year y (tCO2/yr)

ECPJ, j,y

Quantity of electricity consumed by the project electricity consumption
source j in year y (MWh/yr)
Emission factor for electricity generation for source j in year y
(tCO2/MWh)
Average technical transmission and distribution losses for providing
electricity to source j in year y
Sources of electricity consumption in the project

EFEL,j,y

TDL j,y

j

Determination of the emission factor for electricity generation (EFEL,j/k/l,y)
The determination of the emission factors for electricity generation (EFEL,j/k/l,y) depends on which
scenario (A, B or C) of the Tool is applied to the source of electricity consumption:
Since electricity is consumed from the grid and optionally from a captive power source, Scenario C
is used: Electricity consumption from the grid and (a) fossil fuel fired captive power plant(s). Case
C.III applies, with the emission factor for electricity generation being determined as “the more
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conservative value between the emission factor determined as per guidance for scenario A and B,
respectively.”
As a consequence, the most conservative value of 1.3 tCO2/MWh both under scenario A and
scenario B will be used because the electricity consumption sources are project and/or leakage
electricity consumption sources but not to baseline electricity consumption sources.
Emissions from the landfill gas upgrading process (PEProcess,y) will be zero as there was no LFG
collection and flaring prior to this activity.
Project emissions from flaring PE flare,y
All the LFG produced by the project activity will be flared in a high temperature enclosed flare system.
So the flaring system is installed by the project activity to combust the LFG. Emissions from flaring
system will be calculated when verification process takes place. The methodological tool “Project
emissions from flaring”, version 02, shall be used to calculate emissions from flaring.
The calculation procedure in this tool determines the project emissions from flaring the residual gas
(PEflare,y) based on the flare efficiency (ηflare,m) and the mass flow of methane to the flare (FCH4,m). The
flare efficiency is determined for each minute m of year y based either on monitored data or default
values.
As per the “Tool to determine project emission from flaring”, Version 02, the project emissions
calculation procedure is given in the following steps:
Step 1: Determination of the methane mass flow of the residual gas;
Step 2: Determination of the flare efficiency;
Step 3: Calculation of project emissions from flaring.

Step 1: Determination of the methane mass flow in the residual gas
The “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” shall be used to
determine the following parameter:
Parameter

FCH 4,m

SI Unit
kg

Description
Mass flow of methane in the residual gaseous stream in the
minute m

Furthermore, the following requirements shall apply to the proposed project activity:
• The gaseous stream tool shall be applied to the residual gas;
• The flow of the gaseous stream shall be measured continuously;
• CH4 is the greenhouse gas i, for which the mass flow should be determined;
• The simplification offered for calculating the molecular mass of the gaseous stream is valid
(equations 3 and 17 in the tool); and
• The time interval t for which mass flow should be calculated is every minute m.
FCH4,m, which is measured as the mass flow during minute m, shall then be used to determine the
mass of methane in kilograms fed to the flare in minute m (FCH4,RG,m). FCH4,m shall be determined on
a dry basis.
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According to the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream”, “the
mass flow of a greenhouse gas i in a gaseous stream (Fi,t) is determined through measurement of
the flow and volumetric fraction of the gaseous stream. Table 1 [below] shows the different ways to
make these measurements and the corresponding calculation option for Fi,t.
Option

Flow of gaseous stream

A
B
C
D
E
F

Volume flow - dry basis
Volume flow - wet basis
Volume flow - wet basis
Mass flow - dry basis
Mass flow - wet basis
Mass flow - wet basis

Volumetric
fraction
dry or wet basis8
dry basis
wet basis
dry or wet basis
dry basis
wet basis

The mass flow of methane is requested on a dry basis as per the tool “Project emissions from flaring”
(version 02.0.0). Therefore, only Option A, B, D or E can be applied. The residual gas, however, will
be recorded in volume flow, as per quotation for the considered flare system. This means that Option
either A or B apply for determination of FCH4,RG,m.
Option A from the tool describes that it is necessary to prove that the gaseous stream is dry to use
this option, as flow measurement on a dry basis is not doable for wet gaseous streams. There are
two ways to do this:
(a)
Measure the moisture content (CH2O,m,db,n) and demonstrate that this is less or
equal to 0.05 kg H2O/m3 dry gas; or
(b)
Demonstrate that the temperature of the gaseous stream (Tm) is less than 60°C
(333.15 K) at the flow measure point.
If it cannot be demonstrated that the gaseous stream is dry, the flow measurement should be
assumed to be on a wet basis and Option B should be applied instead. According to Option A of
the “Tool to determine the mass flow of a greenhouse gas in a gaseous stream, version 03.0.0” the
mass flow of methane is determined as follows:
(5)
With
(6)

Where
FCH4,RG,m
Vm,db

=
=

vCH4,m,db

=

Mass flow of methane in the gaseous stream in time interval m (kg CH4/h)
Volumetric flow of the gaseous stream in time interval m on a dry basis
(m³ dry gas/h)
Volumetric fraction of methane in the gaseous stream in a time interval m on a

8

Flow measurement on a dry basis is not feasible at reasonable costs for a wet gaseous stream, so there will
be no difference in the readings for volumetric fraction in wet basis analyzers and dry basis analyzers and both
types can be used indistinctly for calculating Options A and D.
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=
=
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=
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dry basis (m³ CH4 /m³ dry gas)
Density of methane in the gaseous stream in time interval m
(kg CH4/m³ gas CH4)
Absolute pressure of the gaseous stream in time interval m (Pa)
Molecular mass of methane (kg/kmol)
Universal ideal gases constant (Pa.m³/kmol.K)
Temperature of the gaseous stream in time interval m (K)

As it cannot be demonstrated that the gaseous stream is dry, Option B is chosen, which means an
additional calculation to determine the volumetric flow of the gaseous stream in time interval m on a
dry basis (Vm,db). The equations to determine the mass flow of FCH4,RG,m are the same as in option A.
In Option B, Vm,db is thus determined by converting the measured volumetric flow from wet basis to
dry basis as follows:

(7)

Where:
Vm,db
Vm,wb
vH2O,m,db

=

Volumetric flow of the gaseous stream in time interval m on a dry basis (m3 dry gas/h)

=

Volumetric flow of the gaseous stream in time interval m on a wet basis (m3 wet gas/h)

=

Volumetric fraction of H2O in the gaseous stream in time interval m on a dry basis (m3
H2O/m3 dry gas)

The volumetric fraction of H2O in time interval m on a dry basis (vH2O,m,db) is estimated according to
the following equation:

(8)
Where
vH2O,m,db

=

Volumetric fraction of H2O in the gaseous stream in time interval m on a dry
basis (m3 H2O/m3 dry gas)

mH2O,m,db

=

Absolute humidity in the gaseous stream in time interval m on a dry basis (kg
H2O/ kg dry basis)

MMm,db

=

Molecular mass of the gaseous stream in time interval m on a dry basis
(kg dry gas/kmol dry gas)

MMH2O

=

Molecular mass of H2O (kg H2O/kmol H2O)

According to the tool, the absolute humidity of the gaseous stream in minute m (mH2O,m,db) is
determined through one of two options:
- Option 1: Calculation using measurement of the moisture content, or
- Option 2: Simplified calculation without measurement of the moisture content
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Option 2 is chosen for determination of the absolute humidity (m H2O,m,db). This option provides a
simple and conservative approach to determine the absolute humidity by assuming the gaseous
stream is dry or saturated depending on which is the conservative situation. As the tool explains, “an
assumption that the gas stream is dry is conservative for the situation that the greenhouse gas i is
overestimated (applicable for calculating project emissions).” As a consequence, mH2O,t,db is assumed
to equal 0.
According to the tool, the molecular mass of the gaseous stream is estimated as follows:

MM t,db = å (vk,t,db * MM k )

(9)

k

Where:

MM t,db

=

Molecular mass of the gaseous stream in time interval t on a dry basis (kg dry
gas/kmol dry gas)

Vk,t,db

=

Volumetric fraction of gas k in the gaseous stream in time interval t on a dry basis
(m3 gas k/m3 dry gas)

MM k

=

Molecular mass of gas k (kg/kmol)

k

=

All gases, except H2O, contained in the gaseous stream (e.g. N2, CO2, O2, CO, H2,
CH4, N2O, NO, NO2, SO2, SF6 and PFCs).

The determination of the molecular mass of the gaseous stream (MMt,db) requires measuring the
volumetric fraction of all gases (k) in the gaseous stream. However as a simplification, the volumetric
fraction of only the gases k that are greenhouse gases and are considered in the emission reduction
calculation in the underlying methodology must be monitored and the difference to 100% may be
considered as pure nitrogen. This simplification will be applied for the project activity, which means
that only the volumetric fraction of CH4 is being measured. The difference to 100% will be considered
as pure nitrogen. MMt,db will then become:
MMt,db = vCH4,t,db * MMCH4 + vN2,t,db * MMN2

(9b)

Step 2: Determination of flare efficiency
The flare efficiency depends on the efficiency of combustion in the flare and the time that the flare is
operating. For determining the efficiency of combustion of enclosed flares there is the option to apply
a default value or determine the efficiency based on monitored data. The time the flare is operating
is determined by monitoring the flame using a flame detector and, for the case of enclosed flares, in
addition the monitoring requirements provided by the manufacturer’s specifications for operating
conditions shall be met.
Enclosed flare
In the case of enclosed flares, project participants may choose between the two options to determine
the flare efficiency for minute m (ɳflare,m).
- Option A: Apply a default value for flare efficiency.
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The flare efficiency for the minute m (ɳflare,m) is 90% when the following two conditions are met to
demonstrate that the flare is operating: (1) The temperature of the flare (TEG.m) and the flow rate of
the residual gas to the flare (FRG,m) is within the manufacturer’s specification for the flare (SPECflare)
in minute m; and (2) The flame is detected in minute m (Flame m). Otherwise ɳflare,m is 0%.
- Option B: Measure the flare efficiency.
The flare efficiency in the minute m is a measured value (ɳflare,m = ɳflare,calc,m) when the following
conditions are met to demonstrate that the flare is operating: (1) The temperature of the flare (TEG.m)
and the flow rate of the residual gas to the flare (FRG,m) is within the manufacturer’s specification for
the flare (SPECflare) in minute m; (2) The flame is detected in minute m (Flamem);
Otherwise ɳflare,m is 0%.
For enclosed flares that are defined as low height flares9, the flare efficiency in the minute m (ɳflare,m)
shall be adjusted, as a conservative approach, by subtracting 0.1 from the efficiency as determined
in Options A or B.
The value to determine flare efficiency for ex-ante calculation of project emissions is taken from
Option A (Apply a default value for flare efficiency). Since the project activity is defined as a low
height flare, final flare efficiency is assumed to be 80%. Option A is also chosen for ex-post
calculation of project emissions.
Step 3: Calculation of project emissions from flaring
Project emissions from flaring are calculated as the sum of emissions for each minute m in year y,
based on the methane mass flow in the residual gas (FCH4,RG,M) and the flare efficiency (ηflare,m), as
follows:
(10)
Where:

PE flare,y

Project emissions from flaring of the residual gas in year y (tCO2e)

GWPCH 4

Global warming potential of methane valid for the commitment period
(tCO2e/tCH4)

FCH 4,RG,m

Mass flow of methane in the residual gas in the minute m (kg)

h flare,m

Flare efficiency in minute m

As for ex-ante calculation of PEflare,y, it is assumed FCH4,RG,m = BECH4, SWDS,y, which is determined as
per equation (2). Whereas FCH4,RG,m corresponds to mass flow of methane in the residual gas in the
minute m, BECH4, SWDS,y as the methane emission potential of a solid waste disposal site (in tCO2e),
can serve as a proxy for ex-ante calculation.10
Leakage emissions

9

According to the tool « Project emissions from flaring » low height flare is defined as “an enclosed flare for
which the flame enclosure has a height between 10 and two times the diameter of the enclosure.”

10

This seems to be common and accepted practice (cf. for example, CDM project 9730: “Yoshlik” Landfill Gas
Capture Project, Uzbekistan).
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Methane recovery technology equipments are not transferred from another activity. Leakage
emissions are zero.
Emission reductions
Emission reductions of the project activity are estimated ex-ante using the equations provided in the
baseline, project and leakage emissions sections above
(11)
The actual emission reductions achieved by the project activity during the crediting period will be
calculated using the amount of methane recovered and destroyed by the project activity, calculated
as:
(12)
Where :
FCH4,PJ,y

Methane captured and destroyed/gainfully used by the project activity in the
year y (tCH4)
(13)

Where:

LFGi,y
wCH4,y

DCH 4,y

Landfill gas destroyed via method i (flaring) in year y (m3LFG). The flow or
volume measurement shall be made either on a dry basis or at the same
humidity as wCH4,y
Methane content in landfill gas in year y (volume fraction, m 3 CH4/m3 LFG).
Landfill gas composition shall be measured either on a dry basis or at the
same humidity as used to determine LFGi,y
Density of methane at the temperature and pressure of the landfill gas in
year y (t/m3). If LFGi,y , is reported at normal conditions of temperature and
pressure, the density of methane is also determined at normal conditions

B.6.2. Data and parameters fixed ex ante
Data / Parameter
Unit
Description

Source of data

Value(s) applied
Version 06.0

Global Warming Potential of Methane
tCO2e/tCH4
Over 100 years (without inclusion of climate–carbon feedbacks in
response to emissions of the non-CO2 gases HFC-134a, CFC-11,
N2O and CF4)
Forster, P., V. Ramaswamy, P. Artaxo, T. Berntsen, R. Betts, D.W.
Fahey, J. Haywood, J. Lean, D.C. Lowe, G. Myhre, J. Nganga, R.
Prinn, G. Raga, M. Schulz and R. Van Dorland, 2007: Changes in
Atmospheric Constituents and in Radiative Forcing. In: Climate
Change 2007: The Physical Science Basis. Contribution of Working
Group I to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen,
M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY,
USA.
25
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Choice of data or
Measurement methods
and procedures

Purpose of data
Additional comment
Data / Parameter
Unit
Description
Source of data
Value(s) applied
Choice of data or
Measurement methods
and procedures
Purpose of data
Additional comment

As per
- EB 69 Report Annex 3 and IPCC 2007
- Climate Change 2007: Working Group I: The Physical Science Basis
(Contribution to Fourth Assessement Report of IPCC), Chapter 2,
Table 2.14, p.212
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-102.html#table-2-14
Calculation of baseline emissions;
Calculation of project emissions;
N/A
DCH4 (=ρCH4,m)
tCH4 / m3 CH4
Methane density
“Tool to detemine project emissions from flaring” Version 02 (EB 68
Annex 15)
0.0007168
At standard temperature and pressure (0 degree Celsius and 1,013
bars), the density of methane is 0.0007168 t/m3
Calculation of project emissions;
N/A

Data / Parameter:

F

Unit:
Description:

m3CH4 / m3 LFG
Fraction of methane in the SWDS gas (volume fraction)

Source of data:

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

0.50
Default value according to tool “Emissions from solid waste disposal
sites” version 07.0 (EB 66 Annex 46).

Data / Parameter:
Unit:
Description:
Source of data:

φ
Model correction factor to account for model uncertainties
“Emissions from solid waste disposal sites” version 07.0 (EB 83
Annex 7)
0.75
“Application A” of the tool is used since the project activity mitigates
methane emissions from a specific existing SWDS. Default value as
per Table3 of the Tool “Emissions from solid waste disposal sites”
version 07.0 (EB 83 Annex 7).
Calculation of baseline emissions;
Option 1 in the procedure “Determining the model correction factor
(φy)”

Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Version 06.0

Calculation of baseline emissions;
Upon biodegradation, organic material is converted to a mixture of
methane and carbon dioxide;
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Data / Parameter:
Unit:
Description:
Source of data:
Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Data / Parameter:
Unit:
Description:
Source of data:

OX
Oxidation factor (reflecting the amount of methane from SWDS that
is oxidized in the soil or other material covering the waste)
“Emissions from solid waste disposal sites” version 07.0 (EB 83
Annex 7)
0.1
As per “Emissions from solid waste disposal sites” version 07.0 (EB
83 Annex 7)

Calculation of baseline emissions;
When methane passes through the top-layer, part of it is oxidized by
methanotrophic bacteria to produce CO2. The oxidation factor
represents the proportion of methane that is oxidized to CO2 This
should be distinguished from the methane correction factor (MCF),
which is to account for the situation that ambient air might intrude
into the SWDS and prevent methane from being formed in the upper
layer of SWDS.
DOCj
Percent
Fraction of degradable organic carbon in the waste type j (weight
fraction)
As per “Emissions from solid waste disposal sites” version 07.0 (EB
83 Annex 7)

Value(s) applied:
Waste type j

Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Wood and wood products
Pulp, paper and cardboard (other than sludge)
Food, food waste, beverage and tobacco (other
15
than sludge)
Textiles
24
Garden, yard and park waste
20
Glass, plastic, metal, other inert waste
0
As per “Emissions from solid waste disposal sites” version 07.0 (EB
83 Annex 7)

Calculation of baseline emissions;
The percentages listed in Table 4 are based on a wet waste basis,
which are concentrations in the waste as it is delivered to the
SWDS. The IPCC 2006 Guidelines for National Greenhouse Gas
Inventories also specify DOC values on a dry waste basis, which
are the concentrations after complete removal of all moist from the
waste, which is not believed practical for this situation.

Data / Parameter:

kj

Unit:

1/year

Version 06.0

DOCj
(%wetwaste)
43
40
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Description:
Source of data:

Decay rate for the waste stream type j
“Emissions from solid waste disposal sites” version 07.0 (EB 83 Annex
7)

Value(s) applied:
Mean Average Temperature (www.worldclimate.com)

26.3

Mean Average Precipitation (www.worldclimate.com)

753.1

Since the Mean Average Temperature is more than 20°C and Mean
Average Precipitation is less than 1,000 mm, Hence the Tropical Dry
Weather is chosen to determine decay rate.
Per tonne
Organic Food
Paper and Cardboard
Wood
Textile
Garden Park Waste
Inorganic and other

kj
0.085
0.045
0.025
0.045
0.065
0

Choice of data
or Measurement
methods and
procedures:
Purpose of data:
Additional comment:

As per “Emissions from solid waste disposal sites” version 07.0 (EB 83
Annex 7)

Data / Parameter:

DOCf

Unit:
Description:
Source of data:

Weight Fraction
Fraction of degradable organic carbon (DOCf ) that can decompose
“Emissions from solid waste disposal sites” version 07.0 (EB 83
Annex 7)
0.5, the factor is valid for Application A as per the tool
As per “Emissions from solid waste disposal sites” version 07.0 (EB
83 Annex 7)

Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Calculation of baseline emissions;
Please see documented climate conditions in Appendix 4.

Calculation of baseline emissions
This factor reflects the fact that some degradable organic carbon does
not degrade, or degrades very slowly, in the SWDS.

Data / Parameter:

MCF

Unit:
Description:
Source of data:

Methane Correction Factor
“Emissions from solid waste disposal sites” version 07.0 (EB 83
Annex 7)
0.8

Value(s) applied:
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Choice of data
or
Measurement methods
and procedures:

Application A of the tool is used.
Landfill is a partially managed solid waste disposal site (SWDS).
It has a depth of over 5 meters (cf. Osei et al 2011, p. 633: “about
twelve meters in depths from the valley floor to surface ground.”)

Purpose of data:
Additional comment:

Characteristics of a managed landfill:
75% of bottom of landfill is lined with clay. Mechanical compacting and
levelling were regular activities on site.
Calculation of baseline emissions
MCF accounts for the fact that unmanaged SWDS produce less
methane from a given amount of waste than managed SWDS,
because a larger fraction of waste decomposes aerobically in the top
layers of unmanaged SWDS.

Data / Parameter:

ɳPJ

Unit:
Description:

%
Efficiency of the LFG capture system that will be installed in the
project activity.
Manufacturer data
50%
AMS III.G default value

Source of data:
Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Calculation of baseline emissions
Used for ex ante estimation only.

Data / Parameter:

ɳflare

Unit:
Description:
Source of data:
Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

%
Flare efficiency
“Project emissions from flaring” version 02.0.0.
80%
A value of 90% is adopted, which is corrected by 10% for a low-height
flares.

Data / Parameter:

EFgrid,y (= EFEL,j,y)

Unit:
Description:
Source of data:

tCO2/MWh
Grid emission factor in year y
As per methodological tool "Baseline, project and/or leakage emissions
from electricity consumption and monitoring of electricity generation"
Version 02
1.3

Value(s) applied:
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As per methodological tool "Baseline, project and/or leakage
emissions from electricity consumption and monitoring of electricity
generation" Version 02.
Scenario C, Case: C.III
Calculation of project emissions
N/A

Data / Parameter:
Unit:
Description:

TDLj,y
Average technical transmission and distribution losses for providing
electricity to source j in year y
Source of data:
As per “methodological tool "Baseline, project and/or leakage
emissions from electricity consumption and monitoring of electricity
generation" Version 02
Value(s) applied:
20%
Choice of data
As per methodological tool "Baseline, project and/or leakage
or
emissions from electricity consumption and monitoring of electricity
Measurement methods generation" Version 02:
and procedures:
In case of scenario C, case C.III, a default value of 20% shall apply
for (a) project or leakage electricity consumption sources;
Purpose of data:
Project emissions
Additional comment:
N/A
Data / Parameter:
Unit
Description
Source of data
Value(s) applied
Choice of data or
Measurement methods
and procedures
Purpose of data
Additional comment

Ru
Pa.m3/kmol.K
Universal ideal gases constant
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
8.314
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
Project emissions
Only relevant, if it cannot be demonstrated that the gaseous stream is
dry, then the flow measurement should be assumed to be on a wet
basis and the corresponding option from Table 1 of the tool should be
applied instead.

Data / Parameter:

MMi

Unit
Description

kg/kmol
Molecular mass of greenhouse gas i

Source of data

As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
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Value(s) applied

Choice of data or
Measurement methods
and procedures
Purpose of data
Additional comment

Data / Parameter:
Unit
Description
Source of data
Value(s) applied

Choice of data or
Measurement methods
and procedures
Purpose of data
Additional comment

Data / Parameter:
Unit

Version 06.0

Applicable gases are CO2 and CH4.
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
Project emissions
Only relevant, if it cannot be demonstrated that the gaseous stream is
dry, then the flow measurement should be assumed to be on a wet
basis and the corresponding option B from Table 1 of the tool should
be applied instead.
MMk
kg/kmol
Molecular mass of gas k
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
For gases k that are greenhouse gases values for MMi are applied

Applicable gases are N2 and O2.
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
Project emissions
Only relevant, if it cannot be demonstrated that the gaseous stream is
dry, then the flow measurement should be assumed to be on a wet
basis and the corresponding option B from Table 1 of the tool should
be applied instead.
MMH20
kg/kmol
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Description
Source of data
Value(s) applied
Choice of data or
Measurement methods
and procedures
Purpose of data
Additional comment

Data / Parameter:
Unit:
Description:
Source of data:
Value(s) applied:
Choice of data
or
Measurement methods
and procedures:
Purpose of data:
Additional comment:

Molecular mass of H2O
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
18.0152 kg/kmol
As per “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” version 3.0.0 (EB 87 Annex 10)
Project emissions
Only relevant, if it cannot be demonstrated that the gaseous stream is
dry, then the flow measurement should be assumed to be on a wet
basis and the corresponding option B from Table 1 of the tool should
be applied instead.
Wj,x
t /year
Amount of waste, consisting of different waste types j, being
disposed in a given year x
Based on information from waste management department, Accra
metroplitan assembly
395,507 tonnes/year
A total of 2,208,250 tonnes of waste was disposed in Oblogo 1 landfill
from Jan 2002 to July 2007. In absence of yearly data, it is assumed
that on average 395,507 tonnes of waste is dumped on yearly basis.
Calculation of baseline emissions; (as per “Emissions from solid
waste disposal sites” version 07.0 (EB 83 Annex 7))
Waste Composition
Food

Garden
Inorganic
Yard and other
Park
Waste
65%
6%
0%
1,7%
0%
29,3%
Source of waste composition: Municipal Council of Accra
Data / Parameter:
Unit:

Description:
Source of data:
Value(s) applied:
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Paper
Cardboard

Wood

Textile

SPECflare
Temperature: °C
Flow rate: m³/h
Maintenance schedule: number of days
Manufacturer’s flare specifications for temperature, flow rate and
maintenance schedule
Flare manufacturer
As per manufacturer’s technical brochure and information provided
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Measurement takes place with monitoring temperature (TEG,m) and
volumetric flow of gaseous stream.
The specifications provided in parts by the manufacturer for the
correct operation of the flare currently considered are11:
(a) Operating temperature: 1,000°C Approx.
(b) Minimum and maximum flow rate: 100-500 Nm3 /hr
(c) Maintenance frequency as per manufacturer’s recommendations
for the final technology to be selected (1 year i.e. 365 days, unless
otherwise specified)
Calculation of project emissions.
Only applicable in case of enclosed flares. The maintenance
schedule is not required if Option A is selected to determine flare
efficiency of an enclosed flare.

B.6.3. Ex ante calculation of emission reductions
As per approved methodology AMS-III.G version 09, the ex-ante estimation of the amount of
methane that would have been destroyed/combusted during year y, shall be done in accordance
with latest version of the methodological tool “Emissions from solid waste disposal sites” starting
from the equation 11:

Baseline emissions
To determine the sum of baseline emissions (equation 1b), total methane emissions from the landfill
are estimated according to equation 2:
BECH4, SWDS,Y

=

Where:
Parameter

BECH 4,SWDS,y

j
F

OX
DOC f

MCF

11

Description
The total methane emissions from the landfill in the absence
of the proposed project activity in year y, (tCO2e)
Model correction factor to account for model uncertainties

Value
See ER
spreadsheet
0.75

Fraction of methane in the SWDS gas (volume fraction)
Oxidation factor (reflecting the amount of methane from
SWDS that is oxidised in the soil or other material covering
the waste)
Fraction of degradable organic carbon (DOC) that can
decompose

0.5
0.1

Methane correction factor

0.8

0.5

Indicative manufacturer under consideration is UNIFLARE UFU10TM (flare model UF10-500), although final
selection not made yet.
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Amount of organic waste type j prevented from disposal in
See ER
the SWDS in the year x (tonnes)
spreadsheet
Fraction of degradable organic carbon (by weight) in the
See ER
waste type j
spreadsheet

Wj,x
DOC j
j

Waste type category (index)
Decay rate for the waste type j

kj

Year during the crediting period: x runs from the first year of
the first crediting period (x=1) to the year y for which avoided
emissions are calculated (x=y)
Year for which methane emissions are calculated

x

y

See ER
spreadsheet
See ER
spreadsheet
See ER
spreadsheet
See ER
spreadsheet

Baseline emissions calculation
Emissions from
disposal site
BECH4, SWDS,y
(tCO2e)
34,068
31,553
29,231
27,087
25,108
23,280
21,591
20,031
18,589
17,256
247,794
24,779

Year
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
Total
Avg

Efficiency of the
LFG capture
system
ɳPJ
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%

(tCO2e)
17,034
15,777
14,616
13,544
12,554
11,640
10,795
10,015
9,294
8,628
123,897
12,390

Project emissions
To determine the sum of project emissions (equation 3), project emissions from electricity
consumption (PEPower,y) are calculated using equation 4. The calculation is based on a flare capacity
of 10kW and 8760 operations hours per year:
Year

PEPower,y = PEEC,y = å ECPJ, j,y * EFEL, j,y *(1+ TDL j,y )
j

2017
2018
2019
2020
2021
2022
2023

Version 06.0

(tCO2e)
130.4
130.4
130.4
130.4
130.4
130.4
130.4
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2024
2025
2026
Total
Avg

130.4
130.4
130.4
1,304
130.4

(Please refer ER spreadsheet for detail calculations)
Project emissions from flaring (PEflare,y) are calculated as the sum of emissions for each minute m in
year y, based on the methane mass flow in the residual gas (FCH4,RG,m) and the flare efficiency
(ηflare,m), as expressed in equation 10.

Year
(tCO2e)
6,814
6,311
5,846
5,417
5,022
4,656
4,318
4,006
3,718
3,451
46,108
4,611

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
Total
Avg
(Please refer ER spreadsheet for detail calculations)
Project emissions calculation
PEPower,y
Year
(tCO2e)
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
Total
Avg

130
130
130
130
130
130
130
130
130
130
1,304
130

PEflare,y
(tCO2e)

PEprocess,y
(tCO2e)

6,814
6,311
5,846
5,417
5,022
4,656
4,318
4,006
3,718
3,451
46,108
4,611

0
0
0
0
0
0
0
0
0
0
0
0

PE y  PE Power , y  PE flare , y  PE process , y

(tCO2e)
6,944
6,441
5,977
5,548
5,152
4,786
4,449
4,136
3,848
3,582
47,411
4,741

B.6.4. Summary of ex ante estimates of emission reductions
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Year

Baseline
emissions
(t CO2e)

Project
emissions
(t CO2e)

Leakage
(t CO2e)

Emission
reductions
(t CO2e)

17,034
15,777
14,616
13,544
12,554
11,640
10,795
10,015
92,94
8,628
123,897

6,944
6,441
5,977
5,548
5,152
4,786
4,449
4,136
3,848
3,582
50,862

0
0
0
0
0
0
0
0
0
0
0

10,090
9,335
8,638
7,995
7,402
6,853
6,346
5,878
5,446
5,046
73,029

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
Total
Total number of
crediting years
Annual
average over the
crediting period

10

7,302
12,389

5,086

0

All the calculations are performed in the Emission Reduction sheet which is submitted as Annexure
to this PDD. Please refer to the Emission Reduction sheet for detailed calculations.
B.7.

Monitoring plan

B.7.1. Data and parameters to be monitored

Data / Parameter

Additional comment

ECPJ,y
MWh
Quantity of electricity consumed by the electricity consumption source
in year y.
Electricity meter records
100,284 MWh
The electricity meter provides a continuous measurement of the
imported electricity. Records will be cross-checked with records for
purchased electricity (invoices).
Continuous monitoring, hourly measurement and at least monthly
recording
Periodic calibration of the kWh-meter, either in accordance with the
local/national standard, or as per the manufacturer’s recommendation.
Calculation of project emissions;
n/a

Data / Parameter:

MRG,m

Unit:

kg

Description:

Mass flow of the residual gas on a dry basis at reference conditions in
the minute m
Digital mass flow meter records
-

Unit
Description
Source of data
Value(s) applied
Measurement methods
and procedures
Monitoring frequency
QA/QC procedures
Purpose of data

Source of data:
Value(s) applied:
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Measurement methods
and procedures:
Monitoring frequency:

Digital mass flow meter instrument

Additional comment:

Continuous, values to be averaged on a minute basis
Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. Calibration and
frequency of calibration is according to manufacturer’s specifications.
Project emissions
Monitoring of this parameter is applicable in case of enclosed flares and
continuous monitoring of the flare efficiency is chosen (Option B.2 of
Tool “Project emissions from flaring”) and if project participant selects to
monitor MRG,m directly, instead of calculating.
Monitoring of this parameter may also be necessary for confirming that
the manufacturer’s specifications for flow rate/heat flux are met. In this
case the flow rate will be measured in a kg/h basis.

Data / Parameter:

Tm,db

Unit:

K
Temperature of the landfill gas in time interval m on dry basis of
residual gas (gaseous stream)
Records of temperature sensor/probe
Measured to determine the density of methane monitoring of
temperature is necessary when using flow meters that automatically
measure temperature and pressure, expressing LFG volumes in
normalized cubic meters. Otherwise, landfill gas temperature
measurement shall be made close to where the gas flow is measured.
Will be measured at the moment when methane content in landfill gas
(wCH4,y) is measured; once per minute
Measurements instruments will be subject to a regular maintenance and
calibration according to manufacturer’s recommendations to ensure
accuracy.
Calculation of project emissions
Provided all parameters are converted to normal conditions during the
monitoring process (e.g. when using flow meters that automatically
measure temperature and pressure, expressing LFG volumes in
normalized cubic meters (Nm3)), this parameter may not be needed
except for moisture content determination to determine the density of
methane in the landfill gas and therefore it will be metered only when
performing such measurements (with same frequency).
However, if the applicability condition related to the gaseous stream flow
temperature being below 60ºC (“Tool to determine the mass flow of a
greenhouse gas in a gaseous stream” version 3.0.0 (EB 87 Annex 10))
is adopted, this parameter must be monitored continuously to assure the
applicability condition is met. This is the case in the project activity.

QA/QC procedures:

Purpose of data:

Description:
Source of data:
Value(s) applied:
Measurement methods
and procedures:

Monitoring frequency:
QA/QC procedures:

Purpose of data:
Additional comment:

Data / Parameter:

Pm

Unit:

Pa
Pressure of the landfill gas in minute m
Manometer
-

Description:
Source of data:
Value(s) applied:
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The pressure of the gas is required to determine the density of the
methane combusted. If the landfill gas flow meter employed measures
flow, pressure and temperature and displays or outputs the normalised
flow of landfill gas, then there is no need for separate monitoring of
pressure and temperature of the landfill gas. Otherwise, the landfill gas
pressure measurement shall be made close to where the gas flow is
measured
Shall be measured at the same moment when methane content in
landfill gas (wCH4,y) is measured; once per minute.
The manometer will be subject to regular maintenance and calibration
according to manufacturer’s recommendations to ensure accuracy.
Calculation of project emissions;
Provided all parameters are converted to normal conditions during the
monitoring process, this parameter may not be needed except for
moisture content determination and therefore it will be metered only
when performing such measurements (with same frequency)

Data / Parameter:

TEG,m

Unit:

°C
Temperature in the exhaust gas of the enclosed flare in minute m
Thermocouple
Measurement of the temperature of the exhaust gas in the flare by an
appropriate temperature measurement equipment.
Measurements outside the operational temperature specified by the
manufacturer may indicate that the flare is not functioning correctly and
may require maintenance.
Flare manufacturers must provide suitable monitoring ports for the
monitoring of the temperature of the flare. These would normally be
expected to be in the middle third of the flare.
Where more than one temperature port is fitted to the flare, the flare
manufacturer must provide written instructions detailing the conditions
under which each location shall be used and the port most suitable for
monitoring the operation of the flare according to manufacturers
specifications for temperature.
Once per minute
Equipment shall be maintained and calibrated in accordance with
manufacturer’s recommendations
Calculation of project emissions
Unexpected changes such as a sudden increase/drop in temperature
can occur for different reasons. These events will be noted in the site
records along with any corrective action that was implemented to
correct the issue.
Monitoring of this parameter is applicable in case of enclosed flares as
in the project activity. Measurements are required to determine if
manufacturer’s flare specifications for operating temperature are met.

Description:
Source of data:
Value(s) applied:
Measurement methods
and procedures:

Monitoring frequency:
QA/QC procedures:
Purpose of data:
Additional comment:

Data / Parameter:

Flamem

Unit:

Flame on or Flame off
Flame detection of flare in minute m
Records of optical flame detector (UV)

Description:
Source of data:
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Value(s) applied:

Additional comment:

Continuous recording of flare running time with data electronically
stored for use in further calculations.
Once per minute. Detection of the flame recorded as a minute that the
flame was on, otherwise recorded as a minute that the flame was off
Equipment shall be maintained and calibrated in accordance with
manufacturer’s recommendations
Calculation of project emissions
n/a

Data / Parameter:

Vm,db or Vm,wb

Unit:

Nm³ dry gas/h or m³ wet gas/h
Volumetric flow of the gaseous stream in time interval m on a dry/wet
basis
Records of electronic flow meter
Will be determined during verification
Measured by a flow meter. Data to be aggregated monthly and yearly.

Measurement methods
and procedures:
Monitoring frequency:
QA/QC procedures:
Purpose of data:

Description:
Source of data:
Value(s) applied:
Measurement methods
and procedures:
Monitoring frequency:
QA/QC procedures:

Purpose of data:
Additional comment:

Continuous flow measurement
Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. Gas flow meter is
periodically calibrated according to manufacturer’s specifications.
Calculation of project emissions
Vm,db is measured under conditions of CH2O,t,db,n =< 0.05 kg/m³ dry gas
or Tm < 60°C (Option A B “Tool to determine the mass flow of a
greenhouse gas in a gaseous stream”). Otherwise Vm,wb is measured
(cf. Option B “Tool to determine the mass flow of a greenhouse gas in
a gaseous stream”). Flare is considered operational if Vm,db complies to
SPECflare.
A back-up flow meter will be installed in case the regular flow meter is
not operational.

Data / Parameter:

vCH4,m,db (=wCH4,y)

Unit:

% (m³ gas CH4/m³ dry gas) dry volume basis
Volumetric fraction of CH4 in the gaseous stream in a time interval m
on a dry basis; corresponds to methane content of LFG
Records of gas analyser (measuring methane content directly)
Will be determined during verification
Continuous gas analyzer operating in dry-basis (values are recorded
with the same frequency as the flow).
Continuously
Gas analyzer will be subject to maintenance and calibration according
to manufacturers recommendations.

Description:
Source of data:
Value(s) applied:
Measurement methods
and procedures:
Monitoring frequency:
QA/QC procedures:

Calibration will include zero verification with an inert gas (e.g. N2) and at
least one reading verification with a standard gas (single calibration gas
or mixture calibration gas). All calibration gases have a certificate
provided by the manufacturer and be under their validity period.
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Calculation of baseline emissions (ex-post) and project emissions (expost)
The methane content measurement will be carried out close to the
location in the system where the landfill gas flow, temperature and
pressure measurements take place, and at the same humidity content
basis (dry, as far as demonstrated for the project activity).

B.7.2. Sampling plan
Not applicable
B.7.3. Other elements of monitoring plan

Figure 6: Delineation of project activity

PURPOSE OF THE MONITORING PLAN
In the context of the Clean Development Mechanism (CDM) of the Kyoto Protocol, monitoring
describes the systematic surveillance of a project's performance by measuring and recording
performance-related indicators relevant to the project or activity. Verification is the periodic auditing
of monitoring results, the assessment of achieved emission reductions (ER) and of the project's
continued conformance with all relevant project criteria. The Monitoring Plan (MP) for the Project
Activity describes the requirements for the collection, processing and auditing of data from the project
for the purpose of calculating and verifying the ERs the project has produced.
OVERVIEW
According to the methodology, the monitoring methodology is based on direct measurement of the
amount of landfill gas captured and destroyed at the flare platform. The Monitoring Plan provides for
direct measurement of LFG flared, and also continuous monitoring of the on-site electricity
consumption for project requirements. Continuous on-site measurements of both the LFG volumetric
flow and the fraction of methane in the LFG will be performed to calculate the amount of methane in
the LFG captured. LFG temperature and pressure will be continuously measured even though
Version 06.0
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normalized mass flow is recorded electronically. Finally, methane content in the exhaust gases will
also be monitored to verify the flare efficiency and to correct the amount of methane actually
destroyed by the project activity.
All monitored data, as required by EB 68 Annex 15, will be linked in time, i.e. calculations will be
performed considering a set of data acquired in the same time interval by continuous monitoring of
the parameters. Project participants will use minute as time interval for all monitoring parameters.
MONITORING AND CALCULATION OF EMISSION REDUCTIONS
The emission reductions from the Project Activity result from the avoided landfill methane emissions
due to the collection and flaring (and conversion to CO2) of the methane contained in the landfill gas.
The amount of methane recovered will be determined by on-site continuous measurements from
flow meters and gas analysers. These two measurements will be adjusted for the flare efficiency
represented by the fraction of methane in LFG that is not combusted in the flare but emitted to the
atmosphere. The operating hours of the system will be continuously monitored through a timer and
will be take into account to determine the flare availability.
Thus, the amount of methane in the exhaust gas will be discounted from the product of the LFG
captured (flow meter) and the methane content (gas analyzer). The resulting amount of methane
must be multiplied by the methane density (t/m3) at the corresponding temperature and pressure to
obtain the methane emission reductions of the project activities in tCH4. In order to obtain the result
in tCO2 equivalent, the tons of CH4 will be multiplied by the methane Global Warming Potential.
Finally, the time in which the flare is in operation will be continuously recorded to calculate the
amount of methane actually destroyed and also an energy counter will be used to record the
electricity consumption to meet project activities. The combustion efficiency in terms of the
percentage of combusted methane will be determined by the difference between the amount of
captured methane in LFG (before flare) and the non-combusted methane (from the sampling ports
in the flare).
MONITORING EQUIPMENT
No.
1

No. of
meters
1

Instrument
Electricity meter

Monitored
parameter(s)
ECPJ,y

Unit
kWh

2

1

Gas analyser

vCH4,m,db

m CH4/m3 dry gas

3

1

Temperature sensor/probe

Tm, db

°C

4

1

Manometer

Pm

Pa

5

1

Flow meter

Vm,db/Vm,wb

Nm3/h

5b

1

Backup flow meter

Vm,db/Vm,wb

Nm3/h

6

1

Thermocouple

TEG,m

°C

7

1

Optical flame detector

8

N/a

Third party accredited entity /
Exhaust gas analyzer

9

N/a

Project participants

Flamem
FCH4,EG,m
vO2,EG,m
fcCH4,EG,m
Maintenancey

On/off
Kg
v/v
mg/m3
-
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10

N/a

Project participants

FCH4,BL,y
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tCH4

Technical details on manufacturer / type / accuracy of instruments will be known only at the time of
implementation.
MONITORING PLAN MANAGEMENT
The Monitoring Plan (MP) will be used by all parties involved in Project Activity with responsibilities
in the project implementation and verification activities:
o

o

o

EAO Utility Gh. Limited will oversee the development of the project and will periodically carry
out internal audits to assure that project activities are in compliance with operational and
monitoring requirements.
EAO Utility Gh. Limited will constitute a CDM Team. This team will implement the monitoring
plan. The CDM Team will be responsible for the activities related to implementation of the
procedures as described in the monitoring plan.
The main responsibilities of the operator are related to:
 Data handling: maintaining an adequate system for collecting, recording and storing data
according to the protocols determined in the MP, checking data quality, collection and
record keeping procedures regularly. Unexpected changes such as a sudden
increase/drop in temperature or power blackouts will be noted in the site records along
with any corrective action that was implemented to correct the issue, if applicable.
 Reporting: preparing periodic reports that include project emissions, emission reductions
generated and observations regarding MP procedures. Regular follow-up of relevant
safety requirement or legal regulations about landfill gas.
 Training: assuring personnel training regarding the performance of the project activities
and the MP.
 Quality control and quality assurance: complying with quality control and quality assurance
procedures to facilitate periodical audits and verification.

DATA LOGGING, TRANSMISSION AND STORAGE
The data measured by the instruments will be collected and stored in a data logging system. The
data will be retrieved remotely by modem or directly on site. If automatic data logging failed, the data
will be recorded manually, if possible. If data cannot be retrieved, no emissions reductions will be
claimed for the period of data failure. The data collected will be recorded in a central data base.
Access to production data will be restricted.
Copies of the files will be stored up to two years after the end of the crediting period or the last
issuance of CERs for this project activity whichever occurs later.
CALIBRATION AND MAINTENANCE PROCEDURES, MALFUNCTION OF EQUIPMENT
Maintenance includes all preventive and corrective actions necessary for the good functioning of the
equipment, such as:




Visual control of the equipment state and real-time check of displayed parameters,
Cleaning up the equipment and the sensors,
Adding lubricant,
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Replacement and change of defective parts.

Calibration of equipment consists of verifying, by comparison with a standard, the accuracy of a
measuring instrument.
Measuring instruments will be periodically and appropriately calibrated according to the
procedures, timing and methods recommended by the manufacturer, or national/international
standards, as available.
General malfunction of equipment: daily inspections of the equipment will allow controlling
equipment failure. If equipment fails, the supplier will be notified and repairs will be carried out. If
the damaged equipment cannot be repaired, it will be replaced at the earliest by the same or an
equivalent unit. In some cases, portable tools will be used in order to carry out daily monitoring of
the missing parameter(s). In such case, this data will be recorded manually.
Discrepancies: to avoid discrepancies between projected data in the PDD and actual data (e.g.
due to deferred starting date, malfunction of equipment), cross-checks between internal meter
readings and external sources (e.g. electricity invoices) will be carried out. Any source of
inconsistencies will be clarified.
QUALITY ASSURANCE & QUALITY CONTROL




The CDM team will be responsible for preparing the monitoring report. As such, it will be
empowered to ensure consistency of monitored data by any means, such as on-site audit,
visual control of data on the server, cross-checking of data on the server with data provided
by the field technician.
Proper management processes and systems records will be kept by the responsible person.

TRAINING OF MONITORING PERSONNEL
Employees involved in the monitoring will be trained internally and/or externally. Training will include:
a) Review of equipment and sensors
b) Calibration requirement
c) Configuration of monitoring equipment
d) Maintenance requirement
B.8.

Date of completion of application of methodology and standardized baseline and
contact information of responsible persons/ entities

The date of completion of baseline and monitoring methodology is 30-01-2015. Contact details of
the person/entity responsible for application of selected baseline and monitoring methodology is
given below:
Alexandre Dunod
Regional Manager
ecosur afrique
9th Floor, Raffles Tower, 19 Cybercity, Ebene, Maurice
Mobile: + 2304046060
a.dunod@ecosurafrique.com
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Neither the person nor the associated entity are a project participant.

SECTION C.
C.1.

Duration and crediting period

Duration of project activity

C.1.1. Start date of project activity
The expected start date (construction works) is 01/07/2016.
C.1.2. Expected operational lifetime of project activity
25 years (at least)
C.2.

Crediting period of project activity

C.2.1. Type of crediting period
Fixed crediting period
C.2.2. Start date of crediting period
01/01/2017 or Date of Registration (whichever is later).
C.2.3. Length of crediting period
10 years and 0 months

SECTION D.
D.1.

Environmental impacts

Analysis of environmental impacts

The Ghanaian EPA does not require an EIA for the proposed CDM Project Activity. However, an
Environment Review including an air quality assessment has been conducted in April 2012 in order
to comply with “Statutory requirements under the Environmental Assessment Regulations 1999 of
the Environmental Protection Agency (EPA).” It highlights both the environmental benefits and
potential negative impacts of the Project Activity. The implementation and operation of all aspects of
the Project Activity have been designed to comply with all prevailing local and national environmental
standards and regulations in Ghana.
The project activity will collect and flare landfill gas which is currently released into the atmosphere,
thereby reducing harmful global and local environmental effects. Apart from contributing to global
warming, LFG emissions pose serious health and safety problems to the local environment, affecting
the neighbouring population and causing damage to crops, plants and the local fauna.
The project activity has a number of positive environmental impacts stemming from the covering and
remediation of the landfill and the capture and destruction of the landfill gas including:
 Improvement of odour nuisances
 Reduction of the pollution of surface water and groundwater
 Prevention of open landfill fires (that cause air pollution) and potential explosion
 Improvement on visual impact of area
 Reduction of insects in the area
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Reduction of waste spread through wind and climate conditions
Prevention of toxic and carcinogenic effects on humans

Despite the numerous positive effects of the project activity, the following adverse impacts may be
cause for concern and shall, therefore, be considered:
 Risks from collection, pumping and treatment of LFG (such as risk of fire from installation of
flaring equipment) will be properly controlled through various equipment and safety
precautions (temperature and air intake control equipment, alarms, safety valves, automatic
shutdown, etc) that are incorporated into the capture and flaring equipment. As well,
preventive maintenance plan for on-site equipment will be put in place to ensure the
equipment continues to work according to manufacturer’s specifications. Lastly, personnel
working near the equipment will be provided with appropriate training for personal safety as
well as proper equipment maintenance and operation.
 Noise and vibration caused by LFG collection equipment will not affect the neighbouring town
of Oblogo since it is located at a suitable distance to the site. However, some individuals live
in close proximity to the landfill site. The equipment will incorporate enclosed acoustic
housings for sound reduction as much as possible.
 Air pollution resulting from combustion of LFG, such as SO2, NOx, VOC, CO, is possible.
However, these emissions are expected to be minimal because the project activity includes
a high-temperature, high efficiency combustion system congruent with EU standards. The
majority of these emissions will be destroyed and the remainder will be minimal and
significantly less harmful than the continued uncontrolled release of LFG.
Overall Assessment
Although there may be potential minimal negative environmental impacts due to the project,
overall, the project is expected to have a positive impact on improving the environmental conditions
at Oblogo I landfill. In summary, the project activity is expected to:





Reduce the uncontrolled emissions of LFG
Reduce obnoxious odours
Minimise risk of explosions and fire hazard
Reduce soil and water pollution from leachate runoff

The project is not expected to have significant impacts on the area beyond the project activity
boundary. Overall, the project activity is expected to result in an improvement in the environmental
quality at the local level and globally.

SECTION E.
E.1.

Local stakeholder consultation

Solicitation of comments from local stakeholders

The Local Stakeholder Consultation meeting consisted of a public hearing held at the lecture hall of
the Institute of Technical Supervision at Weija Junction on February 24, 2012 at 11:30 AM.
A. Procedures followed to invite stakeholder comments:
The meeting was conducted by the project owner EAO Utility Ghana Limited. Upon consultation with
the above mentioned partners, key stakeholders were identified and invited to the meeting through
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the following medium;








Sensitization of the Chief and Elders of Oblogo, the Oblogo Youth and Muslim Association
on the project and its implications
Advertisement in a National Newspaper (Daily Graphic)
Posters pasted within the Oblogo township
Announcement by the Information Service of the Ga South Municipal Assembly
Playing of Gong Gong by the Oblogo Palace
Written invitations per mail and personal delivery
Oral invitations

Local public consultation invitation
Local stakeholders invited to the meeting include:











Local residents of all works of life
Accra Metropolitan Assembly
Ga South Municipal Assembly
The Chief and Elders of the Jamestown Stool
The Chief and Elders of the Oblogo Stool
Security Agencies at the Ga South Municipal Assembly E.g. BNI, Police & Fire Service
Ministry of Environmental Science and Technology
Ministry of Local Government and Rural Development
The various churches
The Media
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B. Program for the local stakeholder meeting:
The public consultation meeting was held in English and translated into the local languages Ga and
Twi. After a presentation by the project proponent, there were questions and comments from the
participants which were addressed by the project proponent.
Below is the meeting program.

C. List of participants:
In all about 91 participants attended the stakeholder consultation meeting. The involvement and
participation of the participants in the program was encouraging and positive.
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A picture of the participants at the meeting
E.2.

Summary of comments received

There were sixteen questions overall, comments and contributions from the participants. The input
from the participants focused mainly on socio-economic benefits that would accrue to the community
which can be summarised under the following:




Financial benefits and compensation to the Chief & Elder of Oblogo and the community
Employment Opportunities
Monitoring of non-organic compounds and gases

Some of the questions asked include;
- At the time that municipal waste was going to be deposited at Oblogo, the Accra Metropolitan
Assembly (AMA) promised to build a hospital for the community. With your project, what are the
benefits that will accrue to the Oblogo community? (Hon. L. K. Mensah, Man Assembly)
- The question asked by Hon. Mensah was only partially answered. What he asked was the benefits
that will accrue to Oblogo after completion of the project? (Hon. Isaac Akrobofu, Man Assemby,
Galilea)
- Can the provision a National Health Insurance Scheme for the people of Oblogo be considered as
part of the potential benefits that may accrue to the community? (Nii Asafoatse Kommey)
- I would like to know how soon the project will commence. Secondly, you mentioned in your
presentation plastics will take about 50 years to decompose. You also mentioned that it could take
between 20 to 25 years before the landfill site could be reused. I would like to know, if the landfill site
could be reused without the complete decomposition of the plastic waste? (Hon. Elizabeth
Quacoopome)
- For your information the leachate is flowing into the township and going into the water bodies. Apart
from the destruction of methane are there any plans to stop the leachate flowing? (Mr. Osman
Okyere, Oblogo Town Development Council)
- Do you have in place any collection and control systems to monitor and take care of the non-organic
compounds or gases? (Charles Kofi Owusu)
- Is there going to be any compensation for those people living very close to the landfill site? (Diana
Asamoah)
- Where is the 20 or so temporary work force going come from? Are they going to be people from
Oblogo? (Hon. Edmund Coudjo, Man Assemby, Oblogo)
E.3.

Report on consideration of comments received
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Financial benefits to the Chief & Elder of Oblogo and the community:
The project proponent responded by saying that the project as it stands now will not generate any
profits. However, if profits are generated some of the money will be ploughed back into the
community in health, education and sanitation. They concluded by saying that no compensation will
be paid to persons living around the landfill site.
Employment Opportunities:
EAO Utility Gh. Ltd. assured the participants that, manual labour will be recruited from the Oblogo
community for the construction work. Regarding the permanent staff, which requires some technical
qualification qualified young men and women from Oblogo will have preference over other
candidates.
Monitoring of non-organic compound and gases:
The project owner hinted that, gases that are going to be flared were constantly going to be
monitored and that the systems that are going to be used will be in the position to capture various
kinds of gases and treat them before flaring.
In summary, no negative comments were received. None of the comments received necessitated a
change to the PDD approach.

SECTION F.

Approval and authorization

A host country approval has been issued to the project proponent by the Designated National
Authority of Ghana on 29th January 2013.
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Appendix 1. Contact information of project participants and
responsible persons/ entities
Project participant and/or
responsible person/ entity

Organization name
Street/P.O. Box
Building
City
State/Region
Postcode
Country
Telephone
Fax
E-mail
Website
Contact person
Title
Salutation
Last name
Middle name
First name
Department
Mobile
Direct fax
Direct tel.
Personal e-mail
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Project participant
Responsible person/ entity for application of the selected methodology
(ies) and, where applicable, the selected standardized baselines to the
project activity
EAO Utility (Gh.) Ltd.
1st Ayeayee Fee Street, New Achimota/ P. O. Box MS 656
HNO.86
Accra
Greater Accra Region
Mile 7, Achimota
Ghana
+233 271 210 210
+233 302 413 673
goseiwaree@yahoo.com
George Addo Osei-Waree
Managing Director
Mr
Osei-Waree
Addo
George
Waste Management & Renewable Energy
+233 302 413 673
+233 271 210 210
goseiwaree@yahoo.com
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Project participant and/or
responsible person/ entity

Organization name
Street/P.O. Box
Building
City
State/Region
Postcode
Country
Telephone
Fax
E-mail
Website
Contact person
Title
Salutation
Last name
Middle name
First name
Department
Mobile
Direct fax
Direct tel.
Personal e-mail
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Project participant
Responsible person/ entity for application of the selected
methodology (ies) and, where applicable, the selected standardized baselines
to the project activity
ecosur afrique
19 Cybercity
9th Floor, Raffles Tower,
Ebene
Mauritius
+230 404 6060
+230 468 1616
a.dunod@ecosurafrique.com
http://www.ecosurafrique.com/index.php
Alexandre Dunod
Regional Manager
Mr
Dunod
Alexandre
+230 404 6060
a.dunod@ecosurafrique.com
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Appendix 2. Affirmation regarding public funding
The proposed project will not run under any public incentive/funding scheme and will not be financed
with any Official Development Assistance, as stated in writing by a statement of the project
participant dated 17-01-2013. The statement will be submitted to the DOE.

Appendix 3. Applicability of methodology and standardized
baseline
The selection of baseline is explained in previous sections of the PDD. Baseline Emission
calculations are performed in emission reduction calculation sheet. This sheet will be submitted to
UNFCCC as an annexure to the PDD.

Appendix 4. Further background information on ex ante
calculation of emission reductions
Climate conditions at the SWDS site Accra, Ghana

Weather station ACCRA is at about 5.60°N 0.10°W. Height about 68m / 223 feet above sea level.
a)

Monthly temperatures

24-hr Average Temperature
Jan Feb Mar Apr May Jun
°C

Jul

Aug Sep

Oct

Nov Dec Year

27.0 27.4 27.6 27.6 27.0 25.7 24.6 24.1 25.0 26.0 26.9 27.1

26.3

°F 80.6 81.3 81.7 81.7 80.6 78.3 76.3 75.4 77.0 78.8 80.4 80.8 79.3
Source: ACCRA data derived from GHCN 1. 1000 months between 1888 and 1975
http://www.worldclimate.com
b)

Monthly rainfall

Average Rainfall
Jan Feb Mar Apr
mm

May

Jun

Jul Aug Sep Oct Nov Dec Year

14.6 28.5 57.0 89.8 135.7 198.7 50.0 18.5 43.4 64.1 33.8 20.1 753.1

inches
0.6 1.1 2.2 3.5
5.3
7.8 2.0 0.7 1.7 2.5 1.3 0.8 29.6
Source: ACCRA data derived from GHCN 1. 1154 months between 1888 and 1985
http://www.worldclimate.com
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Appendix 5. Further background information on monitoring
plan
Basic scheme of the Monitoring Plan for Oblogo 1 Landfill Gas Capture and Flare Project

The performance indicators, key data needs, and monitoring procedures are described in Section
B.7.1 above. Figure above shows the basic scheme of the monitoring plan.
In order to achieve a representative sample of the flare emissions, multiple monitoring ports along
the flare are necessary due to the variability in the combustion gases emissions profile. According
to the characteristics of the flare to be installed, two different planes across the perpendicular
sections of the flare stack were defined. The sample plan must be at least 1 meter from the flare exit
and without any flame near the sampling port to avoid uncertainties due the flame chemistry. Multiple
sampling ports at each plane will be arranged.
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Figure: Sampling ports and basic arrangement of the flare system
The monitoring sampling points to measure the methane content in the LFG and in the flare
emissions are shown in Figure below. The point before the flare system will be daily monitored to
record the landfill gas flow and the methane content in the LFG. The LFG composition will also be
monitored in the wellheads for technical purposes.

Figure: Sampling ports at each plane
The combustion efficiency in term of the percentage of combusted methane will be determined by
the difference between the amount of captured methane in LFG (before flare) and the noncombusted methane (from the sampling ports in the flare).
II. Qualitative explanation of how quality control (QC) and quality assurance (QA)
procedures are undertaken
Regarding quality control and quality assurance procedures to be undertaken for the monitored data,
the practices to be implemented in the context of the Project Activity are as follows:
Gas field monitoring records:



Records of all field meters will be registered electronically.
Periodic controls of the LFG field monitoring records will be carried out to check any deviation
from the estimated ERs following the guidelines for LFG plant operation and monitoring for
correction or future references.
 Recommendations on system and procedures improvements will be presented.
 Periodic reports to evaluate performance and assist with performance management will be
elaborated.
Equipment calibration and maintenance:


Flow meters, gas analyzers and other sensors will be subject to regular maintenance and
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testing regime according to the technical specifications from the manufacturers to ensure
accuracy and good performance.
Calibration of equipment will be performed periodically according to technical specifications.

Corrective actions:




Actions to correct deviations from the Monitoring Plan and the guidelines for LFG plant
operation and monitoring will be implemented as these deviations are observed either by the
operator or during internal audits.
If necessary, technical meetings between the operator, the developer and the sponsor of the
project will be held in order to define the corrective actions to be undertaken.

Site audits:


EAO Utility (Gh.) Ltd. will make regular site audits to ensure that monitoring and operational
procedures are being observed in accordance with the Monitoring Plan and the guidelines
for LFG plant operation and monitoring.

Training:


The operator personnel will be trained in equipment operation, data recording, reports writing,
and operation, maintenance and emergency procedures in compliance with the guidelines
for LFG plant operation and monitoring.

Appendix 6. Summary of post registration changes
n/a
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