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Revision history of this document 

 

 

Version 
Number 

Date Description and reason of revision 

01 21 January 

2003 

Initial adoption  

02 8 July 2005  The Board agreed to revise the CDM SSC PDD to reflect 

guidance and clarifications provided by the Board since 

version 01 of this document. 

 As a consequence, the guidelines for completing CDM SSC 

PDD have been revised accordingly to version 2. The latest 

version can be found at 

<http://cdm.unfccc.int/Reference/Documents>. 

03 22 December 

2006 
 The Board agreed to revise the CDM project design 

document for small-scale activities (CDM-SSC-PDD), taking 

into account CDM-PDD and CDM-NM. 
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SECTION A.  General description of small-scale project activity 

 

A.1  Title of the small-scale project activity:  

>> 

Power generation from biogas in Windhoek, Namibia 

Version: 04 

Date: 13/11/2012 

 

A.2. Description of the small-scale project activity: 

>> 

The Gammams Water Care Works is located in Windhoek, Namibia, and serves as the only municipal 

wastewater treatment plant for the city. Gammams has been in operation since 1971 and receives around 

37Ml of domestic wastewater which is treated by the plant for direct reuse in Windhoek’s drinking water 

system. This treatment process involves primary sedimentation, anaerobic digestion and drying. 

 

This project aims to reduce greenhouse gas emissions at the Gammams Water Care Works through 

methane recovery and renewable electricity and heat generation. 

 

Methodology AMS-III.H (version 16) is applied in conjunction methodology AMS-I.C (version 19) in 

this project activity.  In accordance with paragraph 1(c) of AMS-III.H, this project activity involves the 

introduction of biogas recovery and combustion to a sludge treatment system. This is detailed below. 

 

The proposed project activity will seal Gammams’ five anaerobic biodigesters and upgrade the biogas 

collection system. Based on historic data since 2006, it is estimated that around 2,992 m
3
 of biogas will be 

generated by the anaerobic digestion process per day. The biogas will be used as an energy supply for the 

following equipment: 

 Two new combined heat and power (CHP) engines that will be used to simultaneously produce 

heat and electricity. Each engine will be a V12 Mercedes Benz based biogas engine with a design 

capacity of 250kW. However, based on the altitude, the expected gas composition and typical 

temperatures, it is expected that a total of 245kW of electricity will be generated. The electricity 

that is generated will be used onsite, thereby replacing the electricity that is currently sourced 

from a predominantly coal-fired grid. The engines are also expected to generate a total of 494 kW 

of thermal energy to be used to maintain the required temperature in the anaerobic digesters. 

 A low pressure boiler will be used to supply heat to the anaerobic digesters. 

 An enclosed flare will also be installed to oxidise excess methane in the biogas to form carbon 

dioxide. 

 

Emission reductions arising from this project activity will only be claimed for the electricity generation 

component of the project. Emission reductions arising from the generation of thermal energy will not be 

claimed.  

 

The proposed project makes a positive contribution to sustainable development. This contribution is 

discussed below in terms of three categories: economic, environmental, and social. 
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Economic 

 

The project will contribute to foreign reserve earnings for Namibia via the carbon credit sales revenue. 

Since the technology to generate electricity from biogas (from wastewater treatment plants) is new to 

Namibia, it is a secondary aim of this project to promote this type of technology in the region. The 

generation of renewable electricity from biogas will also reduce the pressure on Namibia’s energy 

infrastructure. 

 

Environmental 

 

Methane recovery: The bio-digesters will be sealed off to capture the biogas, thus reducing the 

quantity of methane emitted to the atmosphere. This will result in a reduction of 

greenhouse gas emissions as methane has a global warming potential of 21 times 

that of carbon dioxide. 

 

Electricity generation: The captured biogas will be combusted in gas engines to generate renewable 

electricity. The renewable electricity will be fed to the water treatment plant, thus 

replacing the electricity that is currently sourced from the grid
1
. The grid is 

predominantly coal-fired
2
, and therefore emissions intensive. The production of 

electricity from renewable resources will result in a reduction of greenhouse gas 

emissions associated with coal-based power generation. It will also reduce some 

of the negative impacts of coal mining. These impacts include: the utilisation of 

scarce water resources; SO2 emissions; and the impacts associated with the 

disposal of coal ash. 

 

Social 

 

The proposed project activity will create local jobs in both the construction and operational phases of the 

project. As far as possible, the materials needed for this project will be purchased in Namibia and some 

portions of the project (civil and mechanical works) will be handled by local contractors. 

 

A.3.  Project participants: 

>> 

Name of Party involved ((host) 

indicates a host Party) 

Private and/or public 

entity(ies) project participants 

(as applicable) 

Party considered as 

project participant 

(Yes/No) 

Namibia (host) 
City of Windhoek 

(Public Entity) 
No 

 

                                                      
1
 All references to the “grid” in this project activity refer to the project electricity system (in accordance with version 

02.2.1 of the ‘Tool to determine the emission factor for an electricity system’). The project electricity system in this 

project activity encompasses all of the Nampower and Eskom power plants in the South African and Namibian 

electricity grid. The project electricity system is further elaborated upon in Annex 3. 
2
 Coal accounts for more than 92% of the fuel used in South Africa’s electricity generation (Department of Water 

and Environmental Affairs. (2010). National Climate Change Response Draft Green Paper, pg 13, para..3. 

Retrieved from South Africa Government Online: http://www.environment.gov.za). Coal accounts for more than 

17% of the fuel used in Namibia’s electricity generation (http://www.tradingeconomics.com/namibia/electricity-

production-from-coal-sources-percent-of-total-wb-data.html). South Africa produces the majority of electricity in 

the project electricity system and therefore it can be concluded that the grid is predominantly coal-fired. 

http://www.environment.gov.za/
http://www.tradingeconomics.com/namibia/electricity-production-from-coal-sources-percent-of-total-wb-data.html
http://www.tradingeconomics.com/namibia/electricity-production-from-coal-sources-percent-of-total-wb-data.html
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A.4.  Technical description of the small-scale project activity: 

 

 A.4.1. Location of the small-scale project activity: 

 

  A.4.1.1.  Host Party (ies):  

>> 

Namibia 

 

  A.4.1.2.  Region/State/Province etc.:  

>> 

Khomas Region 

 

  A.4.1.3.  City/Town/Community etc: 

>> 

Windhoek 

 

  A.4.1.4.  Details of physical location, including information allowing the 

unique identification of this small-scale project activity: 

>> 

The project activity is located at a wastewater treatment plant in the north-western suburbs of Windhoek, 

Namibia. The GPS coordinates are: 22° 31' 46’’ S, 17° 02' 02’’ E (-22.5294, 17.0339). 

 

 
 

Project 

location 
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Figure 1: Project location (Retrieved from http://maps.google.co.za/) 

 

 A.4.2. Type and category (ies) and technology/measure of the small-scale project activity: 

>> 

The project type includes renewable energy projects (Type I) and other project activities (Type III). 

 

The sectoral scopes are: 

1. Energy industries (renewable - / non-renewable sources) 

13. Waste handling and disposal 

 

Two baseline and monitoring methodologies are applicable to this project activity: 

 

 AMS-I.C. Thermal energy production with or without electricity (Version 19) 

 AMS-III.H. Methane recovery in wastewater treatment (Version 16) 

 

This project aims to reduce greenhouse gas emissions at the Gammams Water Care Works through 

methane recovery and renewable electricity and heat generation. 

 

Pre-project scenario 

 

The Gammams Water Care Works is a wastewater treatment facility that receives approximately 37ML of 

wastewater per day. The wastewater is initially fed into a primary sedimentation stage (involving 

mechanically raked step screens) to remove the raw sludge from the liquid wastewater. 

 

The raw sludge then enters five anaerobic digesters which treat the sludge. Sludge treatment is achieved 

by mechanically mixing and heating the sludge to temperatures of between 32°C and 37°C which reduces 

the pathogenic bacteria. Biogas is produced during this process when the organic matter is consumed and 

is vented directly to the atmosphere out of the top of the biodigesters.  

 

The stabilised sludge is then discharged to sludge drying beds which further removes pathogens. The 

dried sludge is stockpiled and used as soil conditioner/fertiliser by other public entities  

Project 

location 
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Figure 2 below illustrates the pre-project scenario at the Gammams Water Care Works. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Pre-project scenario 

 

A biogas collection system was installed at the Gammams Water Care Works in 1971. This collection 

system involved the sealing of the anaerobic digesters with domes, the installation of biogas reticulation 

pipes, and the installation of a floating dome gas holder. The biogas was originally used for to provide 

heat to a boiler and energy to a combined heat and power (CHP) GE Jenbacher engine. 

 

The biogas collection system fell into disrepair in the early 2000s. According to a third party plant 

inspection that was conducted in 2009, the biogas pipe work is significantly corroded due to acidic and 

water vapour corrosion and, as a result, irreparable. Due to this, for the last ten years the biogas generated 

in the anaerobic digesters has been directly vented to the atmosphere. This was observed during the 

validation site visit. This means that the existing boiler and gas engine have also not been in operation for 

ten years. 

 

The project scenario 

 

The proposed project activity will seal Gammams’ five anaerobic biodigesters and upgrade the biogas 

collection system. Based on historic data since 2006 and estimates by engineering firm Cape Advanced 

Engineering (Pty) Ltd (CAE), it is expected that around 2,992 m
3
 of biogas will be generated by the 

anaerobic digestion process per day (equivalent to 1,275 kg of methane gas per day). The biogas will be 

used as an energy supply for the following equipment: 

 

1. Two new combined heat and power (CHP) engines 

The two new CHP gas engines will be built by CAE to simultaneously produce heat and 

electricity. Each engine will be a V12 Mercedes Benz based biogas engine with a design capacity 

of 250kW. However, based on the altitude, the expected gas composition and typical 

temperatures, it is expected that a total of 245kW of electricity will be generated, meaning that 

the installed capacity of the two new CHP engines exceeds the anticipated biogas yield. The 

electricity that is generated will be used onsite, thereby replacing the electricity that is currently 

sourced from a predominantly coal-fired grid. The engines are also expected to generate a total of 

494 kW of thermal energy to be used to maintain the required temperature in the anaerobic 

digesters. 

 

A gas storage tank (volume of 100m
3
) will be installed which will be capable of accumulating 

eight hours of gas production. Therefore, the plant will be used as a peak generation plant in 
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addition to being a bio-gas plant and a CHP plant. As a peak generation plant, the plant will be 

able to sustain critical operations in the Gammams Water Care Works through power outages of 

up to at least six hours. 

 

2. Low pressure boiler 

The low pressure boiler is used to supply heat to the anaerobic digesters. The boiler is supplied by 

Cyclotherm SA and has a heating surface of 21.832m
2
. 

 

An enclosed flare will also be installed to combust excess biogas. This flare will be constructed and 

operated by Cape Advanced Engineering. 

 

It must be noted that emission reductions will only be claimed for the electricity generation component of 

the project activity. Emission reductions arising from the generation of thermal energy will not be 

claimed.  

 

Methodology AMS-III.H (version 16) is applied for the methane recovery component of this project 

activity. According to paragraph 1(c), the methodology is applicable if the project involves the 

‘introduction of biogas recovery and combustion to a sludge treatment system’. The proposed project 

activity does involve the introduction of biogas recovery and combustion to a sludge treatment system. 

 

Environmentally safe and sound technology 

 

There will be a transfer of technology from South Africa to Namibia. The technology supplier in this 

project activity (CAE) is a Technology Top 100 company which means that it is recognised as one of 

South Africa’s more sustainable, technologically advanced companies. The technology installed in the 

project activity is more environmentally safe and sound than the baseline as it reduces methane emissions 

from the atmosphere and reduces the amount of electricity consumed from a predominantly fossil fuel 

fired grid. Since the technology to generate electricity from biogas (from wastewater treatment plants) is 

new to Namibia, it’s the aim of this project to promote this type of technology in the region. 

 

A.4.3 Estimated amount of emission reductions over the chosen crediting period:  

>> 

Years 
Annual estimation of emission reductions 

in tonnes of CO2e 

2014 7,869 

2015 7,869 

2016 7,869 

2017 7,869 

2018 7,869 

2019 7,869 

2020 7,869 

2021 7,869 

2022 7,869 

2023 7,869 

Total estimated reductions 

(tonnes of CO2 e) 
78,690 

Total number of crediting years 10 
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Annual average over the  

crediting period of 

estimated reductions (tonnes of CO2 e) 

7,869 

 

A.4.4. Public funding of the small-scale project activity: 

>> 

The City of Windhoek is a public institution and therefore a portion of the project will be publically 

funded.  However, no Official Development Assistance (ODA) will be used in the development or in the 

implementation of this project.  

 

 A.4.5. Confirmation that the small-scale project activity is not a debundled component of a 

large scale project activity: 

 

According to the ‘Guidelines on assessment of debundling for SSC project activities’ (Version 03) EB 54 

Annex 13, a proposed small scale project activity shall be deemed to be a debundled 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: 

 

(a) With the same project participants; 

(b) In the same project category and technology/measure; 

(c) Registered within the previous two years; 

(d) Whose boundary is within 1 km of the project boundary of the proposed small-scale activity at the 

closest point. 

 

The size of this project falls well under the limits of a small-scale project activity. The City of Windhoek 

has not registered a similar project activity within a 1 km radius of the project boundary within the 

previous two years. Therefore, as per Appendix C of the ‘Simplified modalities and procedures for small-

scale CDM project activities
3
’, this project activity is not a de-bundled component of a large-scale project 

activity. 

 

SECTION B.  Application of a baseline and monitoring methodology  

 

B.1. Title and reference of the approved baseline and monitoring methodology applied to the 

small-scale project activity:  

>> 

The approved baseline and monitoring methodology are: 

 AMS-I.C. Thermal energy production with or without electricity (Version 19); and 

 AMS-III.H. Methane recovery in wastewater treatment (Version 16). 

 

The following methodological tools are used: 

 Tool to calculate the emission factor for an electricity system (Version 02.2.1); 

 Tool to determine project emissions from flaring gases containing methane (Version 01). 

 

  

                                                      

3
 http://unfccc.int/resource/docs/2005/cmp1/eng/08a01.pdf#page=43 
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B.2 Justification of the choice of the project category: 

>> 

The project activity complies with the applicability criteria as set out in AMS-I.C. and AMS-III.H. This is 

shown below. 

 

Justification of the small-scale project activity as per AMS-I.C.: 

 

Item AMS-I.C. Project activity 

1.  This methodology comprises renewable energy 

technologies that supply users with thermal energy 

that displaces fossil fuel use. These units include 

technologies such as solar thermal water heaters 

and dryers, solar cookers, energy derived from 

renewable biomass and other technologies that 

provide thermal energy that displaces fossil fuel. 

This project activity involves the use of 

renewable biogas for cogeneration that will 

displace electricity from a predominantly 

fossil fuel based grid. Two new CHP 

engines will be installed to simultaneously 

produce electricity and heat. A low pressure 

boiler will also be installed to supply heat to 

the anaerobic digesters.  

 

Emission reductions arising from this 

project activity will only be claimed for the 

electricity generation component of the 

project. Emission reductions arising from 

the generation of thermal energy will not be 

claimed.  

2.  Biomass-based cogeneration systems are included 

in this category. For the purpose of this 

methodology cogeneration shall mean the 

simultaneous generation of thermal energy and 

electrical energy in one process. Project activities 

that produce heat and power in separate element 

processes (for example heat from a boiler and 

electricity from a biogas engine) do not fit under 

the definition of cogeneration project. 

In this project activity, two new combined 

heat and power (CHP) gas engines will be 

installed. These engines produce electrical 

energy and thermal energy simultaneously, 

which therefore aligns with the definition of 

“cogeneration” in the applied methodology. 

3.  Emission reductions from a biomass cogeneration 

system can accrue from one of the 

following activities: 

a) Electricity supply to a grid; 

b) Electricity and/or thermal energy (steam or 

heat) production for on-site consumption or for 

consumption by other facilities; 

c) Combination of (a) and (b). 

Option (b) is applicable to this project 

activity. Electricity and thermal energy is 

produced for on-site consumption at the 

Gammams Water Care Works. 

4.  The total installed/rated thermal energy generation 

capacity of the project equipment is equal to or less 

than 45 MW thermal (see paragraph 6 for the 

applicable limits for cogeneration project 

activities). 

This project activity involves cogeneration 

and thermal energy generation. The total 

rated capacity of all installed project 

equipment will be 0.50 MW electrical, 

which is well within the limits specified by 

the methodology. 

5.  For co-fired systems, the total installed thermal 

energy generation capacity of the project 

Not applicable. The project activity does not 

involve a co-fired system. 
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Item AMS-I.C. Project activity 

equipment, when using both fossil and renewable 

fuel, shall not exceed 45 MW thermal (see 

paragraph 6 for the applicable limits for 

cogeneration project activities). 

6.  The following capacity limits apply for biomass 

cogeneration units: 

a) If the project activity includes emission 

reductions from both the thermal and electrical 

energy components, the total installed energy 

generation capacity (thermal and electrical) of 

the project equipment shall not exceed 45 MW 

thermal. For the purpose of calculating this 

capacity limit the conversion factor of 1:3 shall 

be used for converting electrical energy to 

thermal energy (i.e. for renewable energy 

project activities, the maximal limit of 15 

MW(e) is equivalent to 45 MW thermal output 

of the equipment or the plant); 

b) If the emission reductions of the cogeneration 

project activity are solely on account of thermal 

energy production (i.e. no emission reductions 

accrue from the electricity component), the 

total installed thermal energy production 

capacity of the project equipment of the 

cogeneration unit shall not exceed 45 MW 

thermal; 

c) If the emission reductions of the cogeneration 

project activity are solely on account of 

electrical energy production (i.e. no emission 

reductions accrue from the thermal energy 

component), the total installed electrical energy 

generation capacity of the project equipment of 

the cogeneration unit shall not exceed 15 MW. 

Option (c) is applicable. The emission 

reductions of the cogeneration project 

activity are solely on account of electrical 

energy production. No emission reductions 

accrue from the thermal energy component. 

The total rated capacity of the cogeneration 

units will be 0.50 MW electrical, which is 

well within the limits specified by the 

methodology. 

7.  The capacity limits specified in the above 

paragraphs apply to both new facilities and retrofit 

projects. In the case of project activities that 

involve the addition of renewable energy units at an 

existing renewable energy facility, the total 

capacity of the units added by the project should 

comply with capacity limits in paragraphs 4 to 6, 

and should be physically distinct from the existing 

units. 

Not applicable. The project activity does not 

involve the installation of a new facility or a 

retrofit. 

8.  Project activities that seek to retrofit or modify an 

existing facility for renewable energy generation 

are included in this category. 

The project activity involves the 

modification of an existing facility for 

renewable energy generation. Two new 

CHP engines will be installed to 

simultaneously produce electricity and heat. 

A low pressure boiler will also be installed 
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Item AMS-I.C. Project activity 

to supply heat to the anaerobic digesters.  

9.  New Facilities (Greenfield projects) and project 

activities involving capacity additions compared to 

the baseline scenario are only eligible if they 

comply with the related and relevant requirements 

in the “General Guidelines to SSC CDM 

methodologies”. 

Not applicable. This is not a Greenfield 

project nor does it involve a capacity 

addition. 

10.  If solid biomass fuel (e.g. briquette) is used, it shall 

be demonstrated that it has been produced using 

solely renewable biomass and all project or leakage 

emissions associated with its production shall be 

taken into account in the emissions reduction 

calculation. 

Not applicable. Solid biomass fuel is not 

used in this project activity. 

11.  Where the project participant is not the producer of 

the processed solid biomass fuel, the project 

participant and the producer are bound by a 

contract that shall enable the project participant to 

monitor the source of the renewable biomass to 

account for any emissions associated with solid 

biomass fuel production. Such a contract shall also 

ensure that there is no double-counting of emission 

reductions. 

Not applicable. Solid biomass fuel is not 

used in this project activity. 

12.  If electricity and/or steam/heat produced by the 

project activity is delivered to a third party i.e. 

another facility or facilities within the project 

boundary, a contract between the supplier and 

consumer(s) of the energy will have to be entered 

into that ensures there is no double-counting of 

emission reductions. 

Electricity will be generated by Cape 

Advanced Engineering which will be used 

by the City of Windhoek. A contract exists 

between these two parties. The City of 

Windhoek will be the owner of the CERs 

generated by this project activity. 

13.  If the project activity recovers and utilizes biogas 

for power/heat production and applies this 

methodology on a standalone basis i.e. without 

using a Type III component of a SSC methodology, 

any incremental emissions occurring due to the 

implementation of the project activity (e.g. physical 

leakage of the anaerobic digester, emissions due to 

inefficiency of the flaring), shall be taken into 

account either as project or leakage emissions. 

The project activity does recover and utilise 

biogas for power and heat production. 

However, methodology AMS-I.C is 

combined with a Type III component of a 

SSC methodology (AMS-III.H.), and 

therefore paragraph 13 is not applicable. 

14.  Charcoal based biomass energy generation project 

activities are eligible to apply the methodology only 

if the charcoal is produced from renewable biomass 

sources provided: 

Charcoal is produced in kilns equipped with 

methane recovery and destruction 

facility; or 

If charcoal is produced in kilns not equipped with a 

methane recovery and destruction facility, methane 

emissions from the production of charcoal shall be 

Not applicable. This project activity does 

not involve a charcoal based biomass energy 

generating activity. 
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Item AMS-I.C. Project activity 

considered. These emissions shall be calculated as 

per the procedures defined in the approved 

methodology AMS-III.K. Alternatively, conservative 

emission factor values from peer reviewed 

literature or from a registered CDM project activity 

can be used, provided that it can be demonstrated 

that the parameters from these are comparable e.g. 

source of biomass, characteristics of biomass such 

as moisture, carbon content, type of kiln, operating 

conditions such as ambient temperature. 

 

The project meets the relevant applicability criteria in AMS-I.C, as demonstrated in the table above. 

Furthermore, the capacity of the proposed project activity will not exceed 15 MW, as per small-scale 

CDM requirements. 

 

Justification of the small-scale project activity as per AMS III.H.: 

 

Item AMS III.H. Project activity 

1.  This methodology comprises measures that recover 

biogas from biogenic organic matter in wastewater 

by means of one, or a combination, of the following 

options: 

a) Substitution of aerobic wastewater or sludge 

treatment systems with anaerobic systems with 

biogas recovery and combustion; 

b) Introduction of anaerobic sludge treatment 

system with biogas recovery and combustion to 

a wastewater treatment plant without sludge 

treatment; 

c) Introduction of biogas recovery and 

combustion to a sludge treatment system; 

d) Introduction of biogas recovery and 

combustion to an anaerobic wastewater 

treatment system such as anaerobic reactor, 

lagoon, septic tank or an onsite industrial 

plant; 

e) Introduction of anaerobic wastewater treatment 

with biogas recovery and combustion, with or 

without anaerobic sludge treatment, to an 

untreated wastewater stream; 

f) Introduction of a sequential stage of 

wastewater treatment with biogas recovery and 

combustion, with or without sludge treatment, 

to an anaerobic wastewater treatment system 

without biogas recovery (e.g. introduction of 

treatment in an anaerobic reactor with biogas 

recovery as a sequential treatment step for the 

wastewater that is presently being treated in an 

Option (c) is applicable. The project 

activity involves the sludge treatment 

system and not the wastewater treatment 

system – liquid wastewater exits the 

project boundary after primary 

sedimentation. The project activity 

involves the introduction of biogas 

recovery (the top of the bio-digesters will 

be sealed off to enable the capture of 

biogas) and combustion (new gas engines 

will be installed to generate electricity 

and heat). The biogas will also be used 

for a thermal application in a boiler 

 

Although biogas was recovered at the 

project site more than ten years before the 

commencement of this project activity, 

the project does meet applicability 

criterion 1(c) and does involve the 

introduction of biogas recovery. This is 

because an entirely new gas collection 

system will be installed, together with 

new CHP engines. The City of Windhoek 

has confirmed in writing that the original 

biogas collection system was abandoned 

in the early 2000’s due to capacity and 

funding restraints, and a lack of skilled 

operators, and a new gas collection 

system and engines is only financially 

viable with the potential income from the 
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Item AMS III.H. Project activity 

anaerobic lagoon without methane recovery). sale of CERs. Furthermore, a clarification 

of the term ‘introduction’ was requested 

from the UNFCCC in the context of this 

methodology. The CDM Info Team 

responded with the following ‘We came 

to the conclusion that, on the basis of the 

information provided below, we are not 

in a position to give you clear advice, as 

this would require a thorough assessment 

of the project-specific details and 

circumstances which the secretariat is 

unable to undertake. We therefore 

recommend that you clarify the issue with 

the validating designated operational 

entity (DOE) who will assess the project 

against the criteria of the applied 

methodologies in line with the CDM 

Validation and Verification Standards 

and provide its findings in the validation 

report’. 

It has been concluded that paragraph 1(c) 

of AMS-III.H is applicable to this project. 

2.  In cases where baseline system is anaerobic lagoon 

the methodology is applicable if: 

a) The lagoons are ponds with a depth greater 

than two meters, without aeration. The value 

for depth is obtained from engineering design 

documents, or through direct measurement, or 

by dividing the surface area by the total 

volume. If the lagoon filling level varies 

seasonally, the average of the highest and 

lowest levels may be taken; 

b) Ambient temperature above 15°C, at least 

during part of the year, on a monthly average 

basis; 

c) The minimum interval between two consecutive 

sludge removal events shall be 30 days. 

Not applicable. The baseline system is 

not an anaerobic lagoon. 

3.  The recovered biogas from the above measures may 

also be utilised for the following applications 

instead of combustion/flaring: 

a) Thermal or mechanical, electrical energy 

generation directly; 

b)  Thermal or mechanical, electrical energy 

generation after bottling of upgraded biogas, in 

this case additional guidance provided in 

Annex 1 shall be followed; or 

c) Thermal or mechanical, electrical energy 

generation after upgrading and distribution, in 

Option (a) is applicable. The recovered 

biogas is used for direct thermal and 

electrical energy generation. 
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Item AMS III.H. Project activity 

this case additional guidance provided in 

Annex 1 shall be followed: 

i. Upgrading and injection of biogas into 

a natural gas distribution grid with no 

significant transmission constraints; 

ii. Upgrading and transportation of 

biogas via a dedicated piped network to 

a group of end users; or 

iii. Upgrading and transportation of 

biogas (e.g. by trucks) to distribution 

d) Hydrogen production; 

e) Use as fuel in transportation applications after 

upgrading. 

4.  If the recovered biogas is used for project activities 

covered under paragraph 3 (a), that component of 

the project activity can use a corresponding 

methodology under Type I. 

The project activity is covered under 

paragraph 3 (a) and, as such, 

methodology AMS-I.C. is used in 

conjunction with AMS-III.H. 

5.  For project activities covered under paragraph 3 

(b), if bottles with upgraded biogas are sold outside 

the project boundary, the end-use of the biogas 

shall be ensured via a contract between the bottled 

biogas vendor and the end-user. No emission 

reductions may be claimed from the displacement of 

fuels from the end use of bottled biogas in such 

situations. If however the end use of the bottled 

biogas is included in the project boundary and is 

monitored during the crediting period CO2 

emissions avoided by the displacement of fossil fuel 

can be claimed under the corresponding Type I 

methodology, e.g. AMS-I.C “Thermal energy 

production with or without electricity”. 

Not applicable. The project activity is not 

covered under paragraph 3 (b). 

6.  For project activities covered under paragraph 3 

(c) (i), emission reductions from the displacement 

of the use of natural gas are eligible under this 

methodology, provided the geographical extent of 

the natural gas distribution grid is within the host 

country boundaries. 

Not applicable. The project activity is not 

covered under paragraph 3 (c) (i). 

7.  For project activities covered under paragraph 3 

(c) (ii), emission reductions for the displacement of 

the use of fuels can be claimed following the 

provision in the corresponding Type I methodology, 

e.g. AMS-I.C. 

Not applicable. The project activity is not 

covered under paragraph 3 (c) (ii). 

8.  In particular, for the case of 3 (b) and (c) (iii), the 

physical leakage during storage and transportation 

of upgraded biogas, as well as the emissions from 

fossil fuel consumed by vehicles for transporting 

biogas shall be considered. Relevant procedures in 

paragraph 11 of Annex 1 of AMS-III.H. “Methane 

Not applicable. The project activity is not 

covered under paragraphs 3 (b) and (c) 

(ii). 
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Item AMS III.H. Project activity 

recovery in wastewater treatment” shall be 

followed in this regard. 

9.  For project activities covered under paragraph 3 

(b) and (c), this methodology is applicable if the 

upgraded methane content of the biogas is in 

accordance with relevant national regulations 

(where these exist) or, in the absence of national 

regulations, a minimum of 96% (by volume). 

Not applicable. The project activity is not 

covered under paragraphs 3 (b) and (c). 

10.  If the recovered biogas is utilized for the production 

of hydrogen (project activities covered under 

paragraph 3 (d)), that component of the project 

activity shall use the corresponding methodology 

AMS-III.O. “Hydrogen production using methane 

extracted from biogas”. 

Not applicable. The project activity is not 

covered under paragraph 3 (d). 

11.  If the recovered biogas is used for project activities 

covered under paragraph 3 (e), that component of 

the project activity shall use corresponding 

methodology AMS-III.AQ. “Introduction of Bio-

CNG in road transportation”.” 

Not applicable. The project activity is not 

covered under paragraph 3 (e). 

12.  New facilities (Greenfield projects) and project 

activities involving a change of equipment 

resulting in a capacity addition of the wastewater 

or sludge treatment system compared to the 

designed capacity of the baseline treatment system 

are only eligible to apply this methodology if they 

comply with the relevant requirements in the 

“General guidelines to SSC CDM methodologies”. 

In addition the requirements for demonstrating the 

remaining lifetime of the equipment replaced, as 

described in the general guidelines shall be 

followed. 

Not applicable. This is not a Greenfield 

project nor does it involve a capacity 

addition. 

13.  The location of the wastewater treatment plant as 

well as the source generating the wastewater shall 

be uniquely defined and described in the PDD. 

This has been described in sections A.2 

and A.4.1.4. 

14.  Measures are limited to those that result in 

aggregate emissions reductions of less than or 

equal to 60 ktCO2 equivalent annually from all 

Type III components of the project activity. 

The project activity involves emission 

reductions of 7,869 tCO2e/year. 

 

The project meets the relevant applicability criteria in AMS III.H, as demonstrated in the table above. 

Furthermore, the estimated emission reductions of the project activity will not exceed 60 ktCO2e in any 

year of the crediting period, as per small-scale CDM requirements. 

 

B.3. Description of the project boundary:  

>> 

According to AMS-III.H version 16, the project boundary is the physical, geographical site where the 

wastewater and sludge treatment takes place in the baseline and project scenarios. It covers all facilities 
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affected by the project activity including sites where processing, transportation and application or 

disposal of waste products as well as biogas takes place. 

 

The Gammams sludge handling plant will be affected by the project activity and therefore will be 

included in the project boundary. The emissions resulting from the disposal of the sludge are not included 

in the project boundary as the dried sludge is stockpiled and used as soil conditioner/fertiliser by other 

public entities. This is in accordance with paragraph 18 of AMS-III.H which states that if the sludge is 

used for soil application, the emissions from the anaerobic decay of the final sludge shall be neglected.  

 

According to AMS-I.C version 19, the spatial extent of the project boundary encompasses:  

(a) All plants generating power and/or heat located at the project site, whether fired with biomass, 

fossil fuels or a combination of both; 

(b) All power plants connected physically to the electricity system (grid) that the project plant is 

connected to; 

(c) Industrial, commercial or residential facility, or facilities, consuming energy generated by the 

system and the processes or equipment affected by the project activity; 

(d) The processing plant of biomass residues, for project activities using solid biomass fuel (e.g. 

briquette), unless all associated emissions are accounted for as leakage emissions; 

(e) The transportation itineraries, if the biomass is transported over distances greater than 200 

kilometres, unless all associated emissions are accounted for as leakage emissions; 

(f) The site of the anaerobic digester in the case of project activity that recovers and utilizes biogas 

for power/heat production and applies this methodology on a standalone basis i.e. without using a 

Type III component of a SSC methodology. 

 

Therefore, in accordance with the above definition, the combined heat and power (CHP) gas engines and 

boiler are included in the project boundary. The Gammams sludge handling plant is included in the 

project boundary as it consumes the electricity and heat produced by the gas engines. The national grid is 

also included in the project boundary for the purposes of determining the grid emission factor. The project 

boundary is illustrated in Figure 3 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Project boundary 
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B.4. Description of baseline and its development:  

>> 

The baseline scenario of this project activity is based on methodologies AMS-I.C (version 19) and AMS-

III.H (version 16). 

 

1. Electricity generation component (AMS-I.C. version 19) 

 

The Gammams Water Care Works is an existing facility as it has been in operation for more than three 

years immediately prior to the start date of the project activity. Therefore, the baseline calculations are 

based on historical data on energy use in the baseline plant for at least three years prior to project 

implementation. Furthermore, the project corresponds to paragraph 19(e) of AMS-I.C version 19. The 

baseline scenario is the import of electricity from the grid and the production of heat from biomass. 

 

Table 1 below presents all data used to determine the baseline emissions for the electricity generation 

component of the project activity. 

 
Table 1: All data used to determine baseline emissions for the electricity generation component of the project 

activity 

Parameter Description Value Data source 

          Amount of electricity produced 

by the project activity during the 

year y (MWh) 

4,696 Engine technical specifications. 

         Emission factor of the grid 

(tCO2e/MWh) 

0.91 Calculated in accordance with Version 

02.2.1 of the ‘Tool to calculate the 

emission factor for an electricity system’ 

 

2. Methane recovery component (AMS-III.H version 16) 

 

In accordance with paragraph 18 of AMS-III.H., the baseline emissions for the systems affected by this 

project activity are: 

(iii) Methane emissions from the baseline sludge treatment systems.  

 

Since the implementation of the project activity has a negligible effect on the power consumption at the 

Gammams Water Care Works,            . Furthermore, the project activity does not involve 

wastewater treatment systems and therefore                                    . The sludge is 

used for soil application in the baseline scenario. Therefore,              .  

 

Prior to the implementation of the project activity, primary sludge was withdrawn from the incoming 

waste stream at Gammams. The raw sludge was anaerobically digested in five reinforced concrete 

digesters, and the methane was emitted to the atmosphere. The dried sludge was stockpiled and used as 

soil conditioner/fertiliser by other public entities (schools, government gardens, sport fields, etc). 

 

Since the Gammams sludge treatment system was not equipped with a biogas recovery facility in the 

baseline, paragraph 17 of AMS-III.H is not applicable. 

 

Table 2 below presents all data used to determine the baseline emissions for the methane recovery 

component of the project activity. 
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Table 2: All data used to determine baseline emissions for the methane recovery component of the project 

activity 

Parameter Description Value Data source 

         Amount of dry matter in the sludge 

that would have been treated by the 

sludge treatment system j in the 

baseline scenario (t/day) 

4.52 Calculated using a mass balance 

over the primary sedimentation 

tank. 

                     Methane correction factor for the 

baseline sludge treatment system j 

0.8 Table III.H.1 in AMS.III-H. 

The baseline involves an 

anaerobic digester for sludge 

without methane recovery. 

      Degradable organic content of the 

untreated sludge generated in the 

year y (fraction, dry basis) 

0.5 AMS.III-H. Domestic sludge is 

treated at the Gammams Water 

Care Works. 

      Model correction factor to account 

for model uncertainties 

0.89 AMS.III-H. 

      Fraction of DOC dissimilated to 

biogas 

0.5 IPCC default value as specified 

by AMS-III.H. 

   Fraction of CH4 in biogas 0.5 IPCC default value as specified 

by AMS-III.H. 

      
  Global warming potential of methane 21 AMS.III-H. 

 

In line with paragraph 26 of AMS-III.H. version 16, historical records of one year prior to the project 

activity have been used to determine the baseline emissions. The detailed calculations of the baseline 

emissions are provided in section B.6.1. 

 

B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 

those that would have occurred in the absence of the registered small-scale CDM project activity: 

 

This project will demonstrate additionality using version 09.0 of the ‘Guidelines on the demonstration of 

additionality of small scale project activities’. According to these guidelines, the project participant shall 

provide an explanation to show that the project activity would not have occurred anyway due to at least 

one of the following barriers: investment barrier; technological barrier; barrier due to prevailing practice; 

or other barriers. 

 

Additionality for this project activity will be demonstrated by showing that this project faces a barrier due 

to prevailing practice. More specifically, it will be shown that this project is a first-of-its-kind. 

 

According to the version 02.0 of the ‘Guidelines on additionality of first-of-its-kind projects’, paragraph 

5, ‘a proposed project activity is the first-of-its-kind in the applicable geographical area if: 

 

a) The project is the first in the applicable geographical area that applies a technology that is 

different from technologies that are implemented by any other project, which are  able to deliver 

the same output and have started commercial operation in the applicable geographical area 

before the project design document (CDM-PDD)is published for global stakeholder consultation 

or before the start date of the proposed project activity, whichever is earlier; 

b) The project implements one or more of the measures; 
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c) The project participants selected a crediting period for the project activity that is “a maximum of 

10 years with no option of renewal”’. 

 

The table below provides the stepwise approach to demonstrating that this project activity is a first-of-its-

kind in accordance with the applied guidelines. 

 

Definition Guidelines Project Activity 

Applicable 

geographical 

area 

The applicable geographical area should 

be the entire host country. If the project 

participants opt to limit the applicable 

geographical area to a specific 

geographical area (such as province, 

region, etc.) within the host country, then 

they shall provide justification on the 

essential distinction between the identified 

specific geographical area and rest of the 

host country. 

According to the guidelines, the applicable 

geographical area should be the entire host 

country. Therefore, the applicable 

geographical area in this project activity is 

Namibia. 

Measure A broad class of greenhouse gas emission 

reduction activities possessing common 

features. Four types of measures are 

currently covered in the framework: 

(a) Fuel and feedstock switch (example: 

switch from naphtha to natural gas for 

energy generation, or switch from 

limestone to gypsum in cement clinker 

production); 

(b) Switch of technology with or without 

change of energy source including 

energy efficiency improvement as well 

as use of renewable energies (example: 

energy efficiency improvements, power 

generation based on renewable 

energy); 

(c) Methane destruction (example: landfill 

gas flaring); 

(d) Methane formation avoidance 

(example: use of biomass that would 

have been left to decay in a solid waste 

disposal site resulting in the formation 

and emission of methane, for energy 

generation). 

This project activity involves two measures 

(since two methodologies are applied): 

 

(b) A switch of technology with a change 

of energy source. The baseline involves 

power generation from coal (energy 

source) in conventional power stations 

using steam turbines (technology). The 

project involves the generation of 

electricity from biogas (energy source) 

in gas engines (technology). 

 

(c) Methane destruction (biogas flaring). 

 

Output Goods or services produced by the project 

activity including, amongst other things, 

heat, steam, electricity, methane, and 

biogas unless otherwise specified in the 

applied methodology. 

The output of this project activity is the 

destruction of 465 tCH4 per year and the 

generation of 4,646 MWh of electricity per 

year. 

Different 

technologies 
Technologies that deliver the same output 

and differ by at least one of the following 

This justification is written in the context 

of the measures applied in the proposed 
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Definition Guidelines Project Activity 

(as appropriate in the context of the 

measure applied in the proposed clean 

development (CDM) project activity and 

applicable geographical area): 

(a) Energy source/fuel (example: energy 

generation by different energy sources 

such as wind and hydro and different 

types of fuels such as biomass and 

natural gas); 

(b) Feed stock (example: production of 

fuel ethanol from different feed stocks 

such as sugar cane and starch, 

production of cement with varying 

percentage of alternative fuels or less 

carbon-intensive fuels); 

(c) Size of installation (power 

capacity)/energy savings: 

(i) Micro (as defined in paragraph 24 

of Decision 2/CMP.5 and 

paragraph 39 of Decision 

3/CMP.6); 

(ii) Small (as defined in paragraph 28 

of Decision 1/CMP.2); 

(iii) Large. 

CDM project activity. 

 

Measure (b): A switch of technology with a 

change of energy source 

 

4,646 MWh of electricity per year can be 

generated by solar power, since Namibia 

has an average solar radiation of > 6 

kWh/m
2
/day

4
.  This is a technology that 

would differ in energy source/fuel from the 

project activity (fulfilling condition (a)). 

However, in Namibia, the electricity 

generated by solar power is not fed into the 

grid, but rather used for captive purposes. 

This makes it different from the proposed 

project activity as the project will involve 

electricity export to the grid. 

 

Measure (c): Methane destruction 

 

A technology that could destroy 465 tCH4 

per year is a methane bottling plant. 

However, the quantity of methane gas 

destroyed in this project activity is too 

small to justify an installation of a bottling 

plant/make it economically feasible. This is 

a technology which would differ in size 

from that of the current project activity 

(fulfilling condition (c)).  

Timing The starting date of the ‘first-of-its-kind’ 

project activity, or the date that the ‘first-

of-its-kind’ project is published for global 

stakeholder consultation (whichever is 

earlier), must be before the start of 

commercial operation of any other project 

with the same technology, measure and 

output. 

This project was published for global 

stakeholder consultation on 20/03/2012
5
. 

At this time there will be no other projects 

in commercial operation with the same 

technology, measure and output. This has 

been confirmed by a letter from Namibia’s 

Ministry of Environment and Tourism 

(dated 09/10/2012) which states: ‘It is not 

common practice in Namibia to either 

collect biogas at wastewater treatment 

facilities, nor to generate electricity from 

it. (On behalf of the Ministry of 

Environment and Tourism), I hereby 

confirm that the proposed project involving 

                                                      
4
 http://www.sasec.org.za/presentations/concentrating_solar_power_sessions/CSP8_ppt.pdf 

5
 This start date of this project activity is estimated to be 28/02/2013 which is after the date that the project was 

published for global stakeholder consultation. 
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Definition Guidelines Project Activity 

the generation of power from biogas at the 

Gammams Water Care Works in Windhoek 

is a first-of-its-kind in Namibia. All other 

wastewater treatment facilities in Namibia 

release biogas directly into the atmosphere 

and the energy content of the biogas is not 

utilised.’ 

 

It can therefore be concluded that this project is a first-of-its-kind in Namibia as: 

(a) There was no other project with the same technology, measure or output in commercial operation 

at the time of global stakeholder consultation of this project. 

(b) The measure implemented in the project activity involves a switch of technology with a change 

in energy source. 

(c) The project participant has selected a fixed ten year crediting period with no option of renewal. 

 

National policies and circumstances relevant to the baseline 

 

The Government Gazette of Namibia does not have published standards on the treatment of domestic or 

industrial wastewater.  

 

However, the South African Water Act, 1956 (Act 54 of 1956) does have guidelines in terms of drinking 

water, wastewater treatment and the discharge of wastewater into the environment which Namibia’s 

Department of Water Affairs have adopted. These guidelines state that the purification of wastewater 

shall form an integral part of water usage and that the purified effluents shall comply with the General 

Standard Quality Restrictions as laid out in Government Gazette R553 of 5 April 1962. This Act further 

stipulates the general standards for wastewater discharge into the environment. 

 

The South African Water Act does not, however, have requirements that govern the method of treating 

wastewater, nor that the energy generated by the wastewater treatment process is utilised. 

 

Notice of prior consideration 

 

Notice of prior consideration (in terms of EB 49 Annex 12) was given to the EB on 27/07/2010. The 

milestones in the project development are provided in the timeline below: 

 

Date Activity 

30/11/2009 The City of Windhoek engages with Nedbank Capital regarding possible project financing 

and carbon credit registration. 

07/06/2010 Project Idea Note (PIN) completed by the City of Windhoek regarding the refurbishing of 

the bio-digestion system at Gammams Water Care Works. 

13/01/2010 Nedbank Capital offers to finance the project in exchange for acting as the exclusive 

carbon credit broker. 

13/07/2010 The City of Windhoek recommends that the Local Tender Board awards the contract for 

the refurbishment of the digesters to Cape Advanced Engineering (Pty) Ltd. 

27/07/2010 Notice of prior consideration submitted to UNFCCC. 

31/10/2011 Promethium Carbon completes the PDD. 
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B.6.  Emission reductions: 

 

B.6.1. Explanation of methodological choices: 

>> 

The emission reductions are calculated in accordance with two approved baseline and monitoring 

methodologies: AMS-I.C. (Version 19) and AMS.III.H. (Version 16).   

 

The calculations for methodology AMS-I.C. are shown below: 

 

Baseline Emissions 

 

According to paragraph 16 of AMS-I.C., ‘for renewable energy technologies that displace technologies 

using fossil fuels, the simplified baseline is the fuel consumption of the technologies that would have 

been used in the absence of the project activity, times an emission factor for the fossil fuel displaced’. 

 

Though thermal energy is generated in the project activity, it is not generated in the baseline. For this 

reason, the thermal portion of the project is excluded from the emission reduction calculations. 

 

The baseline emissions from electricity displaced by the project activity are calculated using the equation 

below. 

 

                          

 

Where: 

       Baseline emissions in year y (tCO2e)  

         Amount of electricity produced by the project activity during the year y (MWh) 

          Emission factor of the grid (tCO2e/MWh), calculated in accordance with Version 

02.2.1 of the ‘Tool to calculate the emission factor for an electricity system’ 

 

The methodological choices made regarding the ‘Tool to calculate the emission factor for an electricity 

system’ (Version 02.2.1) are as follows: 

 In terms of data vintages, the ex ante option was chosen to calculate the simple operating margin 

(OM). In this option a 3 year generation‐weighted average are used for the grid power plants. 

Using this option also means that the emission factor is determined only once at the validation 

stage, thus no monitoring and recalculation is required during the crediting period. 

 The simple operating margin emission factor (EFgrid,OMsimple,y) is chosen for the calculation 

method, seeing as low-cost/must-run resources constitute less than 50% of total grid generation in 

average of the five most resent years. 

 For calculating of the combined margin emission factor: wOM = 0.5 and wBM = 0.5 (as specified 

by the applied tool – it is an ‘other’-type project). 

 

Project emissions 

 

     . There is no additional consumption of fossil fuels or electricity as a result of the project 

activity.  
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Leakage 

 

Since the raw wastewater is processed within the project boundary, and the energy generating equipment 

currently being utilised is not transferred from outside the project boundary to the project,      . 

 

Emission Reductions 

 

Emission reductions are calculated using equation (13) of the applied methodology. 

 

                     (AMS-I.C. equation 13) 

 

Where: 

       Emission reductions in year y (tCO2e) 

       Baseline emissions in year y (tCO2e) 

       Project emissions in year y (tCO2e) 

       Leakage emissions in year y (tCO2e) 

 

The calculations for methodology AMS-III.H. are shown below: 

 

Baseline Emissions 

 

According to AMS-III.H., the baseline emissions are calculated using equation (1) of the applied 

methodology. 

 

                                                                            

         (AMS-III.H. equation 1) 

 

Where: 

       Baseline emissions in year y (tCO2e) 

            Baseline emissions from electricity or fuel consumption in year y (tCO2e) 

                 Baseline emissions of the wastewater treatment systems affected by the project 

activity in year y (tCO2e) 

                Baseline emissions of the sludge treatment systems affected by the project 

activity in year y (tCO2e) 

                 Baseline methane emissions from degradable organic carbon in treated 

wastewater discharged into sea/river/lake in year y (tCO2e) 

            Baseline emissions from anaerobic decay of the final sludge produced in year y 

(tCO2e) 

 

The implementation of the project activity has negligible effect on the power consumption at the 

Gammams Water Care Works. Therefore,            . 

 

The project activity does not involve wastewater treatment systems. Therefore,                  

                  . 

 

The sludge is used for soil application in the baseline scenario. Therefore,              .  
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Therefore, 

 

                    

 

The methane emissions from the baseline sludge treatment systems affected by the project activity 

(                 are determined using the methane generation potential of the sludge treatment systems, 

as per equation (3) of the applied methodology: 

 

                                                               
  

  
       

  

(AMS-III.H. equation 3) 

 

Where: 

        Amount of dry matter in the sludge that would have been treated by the sludge 

treatment system j in the baseline scenario (t) 

   Index for baseline sludge treatment system 

                    Methane correction factor for the baseline sludge treatment system j (as per 

Table III.H.1. in AMS.III-H.) 

     Degradable organic content of the untreated sludge generated in the year y 

(fraction, dry basis). 

       Model correction factor to account for model uncertainties 

       Fraction of DOC dissimilated to biogas 

     Fraction of CH4 in biogas 

      
  Global warming potential of methane 

 

Project emissions 

 

According to AMS-III.H., the project emissions are calculated using equation (8) of the applied 

methodology. 

 

                                                                            

                                         

(AMS-III.H. equation 8) 

 

Where: 

       Project activity emissions in the year y (tCO2e) 

           Emissions from electricity consumption in the year y (tCO2e). These emissions 

are calculated in accordance with the ‘Tool to calculate baseline, project and/or 

leakage emissions from fossil fuel consumption’ (Version 01), using energy 

consumption data of all equipment/devices used in the project activity 

wastewater and sludge treatment systems and systems for biogas recovery and 

flaring/gainful use. 

                  Methane emissions from wastewater treatment systems affected by the project 

activity, and not equipped with biogas recovery, in year y (tCO2e) 

                 Methane emissions from sludge treatment systems affected by the project 

activity, and not equipped with biogas recovery, in year y (tCO2e). 

                  Methane emissions from degradable organic carbon in treated wastewater in year 

y (tCO2e) 
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             Methane emissions from anaerobic decay of the final sludge produced in year y 

(tCO2e). 

               Methane emissions from biogas release in capture systems in year y (tCO2e) 

              Methane emissions from biomass stored under anaerobic conditions (tCO2e) 

             Methane emissions due to incomplete flaring in year y (tCO2e) 

 

The implementation of the project activity has negligible effect on the power consumption at the 

Gammams Water Care Works. Therefore,            . 

 

The project activity does not involve wastewater treatment systems. Therefore,                  

                  . 

 

All five of the biodigesters are sealed to capture methane so                  . 

 

The sludge is used for soil application in aerobic conditions in the project activity. Therefore, 

               

 

The project activity does not involve the storage of biomass. Therefore,              .   

 

Therefore, 

 

                              

 

The project activity emissions from methane release in capture systems are calculated using method (a) of 

paragraph 30 of AMS-III.H.: 

 

                                                (AMS-III.H. equation 9) 

 

Where: 

               Methane emissions from biogas release in capture systems in year y (tCO2e) 

                 Fugitive emissions through capture inefficiencies in the anaerobic wastewater 

treatment systems in the year y (tCO2e) 

               Fugitive emissions through capture inefficiencies in the anaerobic sludge 

treatment systems in the year y (tCO2e) 

 

                  as the project activity does not wastewater treatment systems. 

 

                                               
   (AMS-III.H. equation 12) 

 

Where: 

     Capture efficiency of the biogas recovery equipment used in the sludge treatment 

systems 

                  Methane emission potential of the sludge treatment systems equipped with a 

biogas recovery system in year y (t) 
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(AMS-III.H. equation 13) 

 

Where: 

         Amount of sludge treated in the project sludge treatment system l equipped with 

a biogas recovery system (on a dry basis) in year y (t) 

                     Methane correction factor for the sludge treatment system equipped with biogas 

recovery equipment 

      Model correction factor to account for uncertainties 

 

The methane emissions due to incomplete flaring (           ) are calculated using version 01 of the 

‘Tool to determine project emissions from flaring gases containing methane’. The calculations for this 

tool are provided below. 

 

The steps in this tool were carried out to determine the methane emissions due to incomplete flaring. Only 

steps 5 and 7 were used as the default option for flare efficiency was used – enclosed flare with flare 

temperature > 500°C. 

 

STEP 5: Determination of methane mass flow rate in the residual gas on a dry basis 

 

The quantity of methane in the residual gas flowing into the flare is the product of the volumetric flow 

rate of the residual gas (FVRG,h), the volumetric fraction of methane in the residual gas (fvCH4,RG,h) and the 

density of methane (ρCH4,n,h) in the same reference conditions (normal conditions and dry or wet basis). 

 

It is necessary to refer both measurements (flow rate of the residual gas and volumetric fraction of 

methane in the residual gas) to the same reference condition that may be dry or wet basis. If the residual 

gas moisture is significant (temperature greater than 60ºC), the measured flow rate of the residual gas that 

is usually referred to wet basis should be corrected to dry basis due to the fact that the measurement of 

methane is usually undertaken on a dry basis (i.e. water is removed before sample analysis). 

 

nCHhRGCHhRGhRG fvFVTM ,4,,4,,       (Flaring Tool 13) 

 

Where: 

TMRG,h  Mass flow rate of methane in the residual gas in the hour h (kg/h) 

FVRG,h Volumetric flow rate of the residual gas in dry basis at normal conditions in hour h (m
3
/h) 

fvCH4,RG,h Volumetric fraction of methane in the residual gas on dry basis in hour h 

ρCH4,n Density of methane at normal conditions (0.716 kg/ m
3
) 

 

STEP 7: Calculation of annual project emissions from flaring 

 

Project emissions from flaring are calculated as the sum of emissions from each hour h, based on the 

methane flow rate in the residual gas (TMRG,h) and the flare efficiency during each hour h (η flare,h), as 

follows: 

 

 
000,1

1 4
8760

1

,,,
CH

h

hflarehRGyflare

GWP
TMPE 



     (Flaring Tool 15) 
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Where: 

PEflare,y  Project emissions from flaring the residual gas stream in year y (tCO2e) 

TMRG,h  Mass flow rate of methane in the residual gas in the hour h (kg/h) 

ηflare,h  Flare efficiency in hour h 

GWPCH4 Global warming potential of methane valid for the commitment period (tCO2e/tCH4) 

 

Leakage 

 

      as the project activity does not involve the transfer of equipment from another activity. 

 

Emission Reductions 

 

Emission reductions are calculated as: 

 

                                                      

 

Where: 

             Emission reductions in year y (tCO2e) 

             Baseline emissions in year y (tCO2e) 

              Project emissions in year y (tCO2e) 

             Leakage emissions in year y (tCO2e) 

 

B.6.2.  Data and parameters that are available at validation: 

 

Data / Parameter:              

Data unit: tCO2/MWh 

Description: Build margin CO2 emission factor for the project electricity system in year y 

Source of data used: This parameter is calculated in accordance with the ‘Tool to calculate the 

emission factor for an electricity system’ (Version 02.2.1). 

Value applied: 0.87 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures actually 

applied : 

As per applied tool, this value will be calculated ex-ante. 

Any comment: For more information on the calculation of             , refer to Annex 3. 

 

Data / Parameter:              

Data unit: tCO2/MWh 

Description: Operating margin CO2 emission factor for the project electricity system in year 

y 

Source of data used: This parameter is calculated in accordance with the ‘Tool to calculate the 

emission factor for an electricity system’ (Version 02.2.1). 

Value applied: 0.95 

Justification of the 

choice of data or 

As per applied tool, this value will be calculated ex-ante. The calculations for 

the tool will be provided during validation. 
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description of 

measurement methods 

and procedures actually 

applied : 

Any comment: For more information on the calculation of             , refer to Annex 3. 

 

Data / Parameter:              

Data unit: tCO2/MWh 

Description: Combined margin CO2 emission factor for the project electricity system in year 

y 

Source of data used: This parameter is calculated in accordance with the ‘Tool to calculate the 

emission factor for an electricity system’ (Version 02.2.1). 

Value applied: 0.91 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures actually 

applied : 

As per applied tool, this value will be calculated ex-ante. 

Any comment: For more information on the calculation of            , refer to Annex 3. 

 

Data / Parameter:           

Data unit: tonnes/day 

Description: Amount of dry matter in the sludge that would have been treated by the sludge 

treatment system j in the baseline scenario. 

Source of data used: Measured in the project activity 

Value applied: 4.52 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures actually 

applied : 

The amount of sludge treated in the baseline sludge treatment system is 

calculated with a mass balance over the primary sedimentation tank. 

Any comment: - 

 

B.6.3  Ex-ante calculation of emission reductions: 

>> 

The calculations for methodology AMS-I.C. are shown below: 

 

                         

 

Year 
BEy EGelec,y EFgrid,y 

tCO2/year MWh/year tCO2/MWh 

2014 4 283 4 696 0.9122 

2015 4 283 4 696 0.9122 

2016 4 283 4 696 0.9122 
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2017 4 283 4 696 0.9122 

2018 4 283 4 696 0.9122 

2019 4 283 4 696 0.9122 

2020 4 283 4 696 0.9122 

2021 4 283 4 696 0.9122 

2022 4 283 4 696 0.9122 

2023 4 283 4 696 0.9122 

 

       
 

Year 
ERy BEy PEy LEy 

tCO2/year tCO2/year tCO2/year tCO2/year 

2014 4 283 4 283 0 0 

2015 4 283 4 283 0 0 

2016 4 283 4 283 0 0 

2017 4 283 4 283 0 0 

2018 4 283 4 283 0 0 

2019 4 283 4 283 0 0 

2020 4 283 4 283 0 0 

2021 4 283 4 283 0 0 

2022 4 283 4 283 0 0 

2023 4 283 4 283 0 0 

 

The calculations for methodology AMS-III.H. are shown below: 

 

                                                                            

 

Year 
BEy BEpower,y BEww,treatment,y BEs,treatment,y BEww,discharge,y BEs,final,y 

tCO2/year tCO2/year tCO2/year tCO2/year tCO2/year tCO2/year 

2014 4 107 0 0 4 107 0 0 

2015 4 107 0 0 4 107 0 0 

2016 4 107 0 0 4 107 0 0 

2017 4 107 0 0 4 107 0 0 

2018 4 107 0 0 4 107 0 0 

2019 4 107 0 0 4 107 0 0 

2020 4 107 0 0 4 107 0 0 

2021 4 107 0 0 4 107 0 0 

2022 4 107 0 0 4 107 0 0 
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2023 4 107 0 0 4 107 0 0 

 

 

 
 

Year 
BEs,treatment,y Sj, BL,y MCFs,treatment,BL,j DOCs UFBL DOCF F GWPCH4 

tCO2/year t/year - - - - - tCO2/tCH4 

2014 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2015 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2016 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2017 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2018 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2019 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2020 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2021 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2022 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

2023 4 107 1 648 0.8 0.5 0.89 0.5 0.5 21 

 

                                                                                        

                         

 

Year 
PEy PEfugitive,y PEflaring,y 

tCO2/year tCO2/year tCO2/year 

2014 521 517 4 

2015 521 517 4 

2016 521 517 4 

2017 521 517 4 

2018 521 517 4 

2019 521 517 4 

2020 521 517 4 

2021 521 517 4 

2022 521 517 4 

2023 521 517 4 
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 
000,1

1 4
8760

1

,,,
CH

h

hflarehRGyflare

GWP
TMPE 



  

 

Year 
PEflare,y TMRG,h ηflare,h GWPCH4 

tCO2/year kg.hr - tCO2/tCH4 

2014 4.50 44.63 0.90 21 

2015 4.50 44.63 0.90 21 

2016 4.50 44.63 0.90 21 

2017 4.50 44.63 0.90 21 

2018 4.50 44.63 0.90 21 

2019 4.50 44.63 0.90 21 

2020 4.50 44.63 0.90 21 

2021 4.50 44.63 0.90 21 

2022 4.50 44.63 0.90 21 

2023 4.50 44.63 0.90 21 

 

nCHhRGCHhRGhRG fvFVTM ,4,,4,,   

 

Year 
TMRG,h FVRG,h fvCH4,RG,h ρCH4,n 

kg.hr m
3
/hr - kg/m

3
 

2014 44.63 124.67 0.50 0.716 

2015 44.63 124.67 0.50 0.716 

2016 44.63 124.67 0.50 0.716 

2017 44.63 124.67 0.50 0.716 

2018 44.63 124.67 0.50 0.716 

2019 44.63 124.67 0.50 0.716 

2020 44.63 124.67 0.50 0.716 

2021 44.63 124.67 0.50 0.716 

2022 44.63 124.67 0.50 0.716 

2023 44.63 124.67 0.50 0.716 
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Year 
PEfugitive,y PEfugitive,ww,y PEfugitive,s,y 

tCO2/year tCO2/year tCO2/year 

2014 517 0 517 

2015 517 0 517 

2016 517 0 517 

2017 517 0 517 

2018 517 0 517 

2019 517 0 517 

2020 517 0 517 

2021 517 0 517 

2022 517 0 517 

2023 517 0 517 

 

                                               
  

 

Year 
PEfugitive,s,y CFEs MEPs,treatment,y GWPCH4 

tCO2/year - t tCO2/tCH4 

2014 517 0.9 246 21 

2015 517 0.9 246 21 

2016 517 0.9 246 21 

2017 517 0.9 246 21 

2018 517 0.9 246 21 

2019 517 0.9 246 21 

2020 517 0.9 246 21 

2021 517 0.9 246 21 

2022 517 0.9 246 21 

2023 517 0.9 246 21 
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Year 
MEPs,treatment,y Sl, PJ,y MCFs,treatment,PJ,l DOCs UFPJ DOCF F 

- t - - - - - 

2014 246 1 648 0.8 0.5 1.12 0.5 0.5 

2015 246 1 648 0.8 0.5 1.12 0.5 0.5 

2016 246 1 648 0.8 0.5 1.12 0.5 0.5 

2017 246 1 648 0.8 0.5 1.12 0.5 0.5 

2018 246 1 648 0.8 0.5 1.12 0.5 0.5 

2019 246 1 648 0.8 0.5 1.12 0.5 0.5 

2020 246 1 648 0.8 0.5 1.12 0.5 0.5 

2021 246 1 648 0.8 0.5 1.12 0.5 0.5 

2022 246 1 648 0.8 0.5 1.12 0.5 0.5 

2023 246 1 648 0.8 0.5 1.12 0.5 0.5 

 

                                                 

 

Year 
ERy, ex ante BEy, ex ante PEy, ex ante LEy, ex ante 

tCO2/year tCO2/year tCO2/year tCO2/year 

2014 3 586 4 107 521 - 

2015 3 586 4 107 521 - 

2016 3 586 4 107 521 - 

2017 3 586 4 107 521 - 

2018 3 586 4 107 521 - 

2019 3 586 4 107 521 - 

2020 3 586 4 107 521 - 

2021 3 586 4 107 521 - 

2022 3 586 4 107 521 - 

2023 3 586 4 107 521 - 
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B.6.4 Summary of the ex-ante estimation of emission reductions:   

 

Year 

Estimation of 

project activity 

emissions 

(tCO2e) 

Estimation of 

baseline 

emissions 

(tCO2e) 

Estimation of 

leakage 

(tCO2e) 

Estimation of 

overall emission 

reductions 

(tCO2e) 

2014 521 8,390 0 7,869 

2015 521 8,390 0 7,869 

2016 521 8,390 0 7,869 

2017 521 8,390 0 7,869 

2018 521 8,390 0 7,869 

2019 521 8,390 0 7,869 

2020 521 8,390 0 7,869 

2021 521 8,390 0 7,869 

2022 521 8,390 0 7,869 

2023 521 8,390  7,869 

Total (tonnes of 

CO2e) 
5,210 83,900 0 78,690 

 

B.7 Application of a monitoring methodology and description of the monitoring plan: 

 

B.7.1 Data and parameters monitored: 

 

Data / Parameter:           

Data unit: MWh/yr 

Description: Amount of electricity produced by the project activity during the year y 

Source of data to be 

used: 

Measured at project site 

Value of data  4,696 

Description of 

measurement methods 

and procedures to be 

applied: 

The electricity produced by the project activity will be monitored continuously 

and aggregated monthly for use in the emission reduction reports. The electricity 

meter will be calibrated in accordance with manufacturer specifications. 

 

The amount of electricity produced by the project activity will be measured using 

an electricity meter. The electricity meter has an accuracy of ±2% of the reading. 

The quantity of electricity produced by the project activity will be measured 

continuously and integrated hourly on to the central SCADA system. 

QA/QC procedures to 

be applied: 

The electricity meter will be calibrated annually. 

Any comment: - 

 

Data / Parameter:           

Data unit: tonnes/day 

Description: Amount of sludge treated in the project sludge treatment system l equipped with 

a biogas recovery system (on a dry basis) in year y (t) 

Source of data to be Measured in the project activity. 
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used: 

Value of data  4.52 

Description of 

measurement methods 

and procedures to be 

applied: 

The amount of sludge treated in the project sludge treatment system will be 

calculated using a mass balance over the primary sedimentation stage. The 

volumetric flow rate of wastewater into the primary sedimentation stage will be 

measured and used together with the balance of solids settled during the primary 

sedimentation stage. 

QA/QC procedures to 

be applied: 

- 

Any comment: - 

 

Data / Parameter:           

Data unit: - 

Description: Volumetric fraction of component i in the residual gas in the hour h where i = 

CH4, CO, CO2, O2, H2, N2 

Source of data to be 

used: 

Measured in the project activity. 

Value of data  0.5 

Description of 

measurement methods 

and procedures to be 

applied: 

The volumetric fraction of methane sent to the emergency flare will be monitored 

using a gas analyser. The fraction of methane will be measured continuously and 

integrated hourly on to the central SCADA system. The gas analyser has an 

accuracy of <1% of the reading. 

 

QA/QC procedures to 

be applied: 

The gas analyser will be calibrated weekly. 

Any comment: According to the flaring tool, project participants may only measure the 

volumetric fraction of methane and consider the difference to 100% as being 

nitrogen. 

 

Data / Parameter:         

Data unit: m
3
/h 

Description: Volumetric flow rate of the residual gas in dry basis at NTP conditions in the 

hour h 

Source of data to be 

used: 

Measured in the project activity. 

Value of data  125 

Description of 

measurement methods 

and procedures to be 

applied: 

The gas flow rate will be measured using a thermal mass flow meter. The flow 

rate of gas sent to the emergency flare will be measured continuously and 

integrated hourly on to the central SCADA system The flow accuracy of the 

meter is ±1% of the reading, and the temperature accuracy is ±2°F of the reading.  

QA/QC procedures to 

be applied: 

The instrument is factory calibrated to the flow range specified in the order. 

There is no need to perform any verification or calibration steps prior to installing 

and placing the instrument in service. The manufacturer recommends that the 

flow meter is calibrated every 18 months at a minimum.   

Any comment: - 

 

Data / Parameter:         

Data unit: °C 
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Description: Temperature in the exhaust gas of the enclosed flare 

Source of data to be 

used: 

Measured in the project activity. 

Value of data  >500 

Description of 

measurement methods 

and procedures to be 

applied: 

The temperature in the exhaust gas of the enclosed flare will be measured using a 

Type-N thermocouple. The temperature will be measured continuously and 

integrated hourly on to the central SCADA system. 

 

QA/QC procedures to 

be applied: 

The thermocouple will be factory calibrated and will be replaced if it fails. In 

accordance with manufacturer specifications, no further calibration will be 

required.  

Any comment: Used as a check for flare efficiency 

 

B.7.2 Description of the monitoring plan: 

>> 

The monitoring plan will ensure that the emission reductions resulting from the project activity are 

accurately monitored, recorded and reported.  

 

Operational and management structure 

 

Cape Advanced Engineering (Pty) Ltd (hence forth referred to as CAE) will design, operate and maintain 

the new electricity generating plant. The City of Windhoek (acting on behalf of the Gammams Water 

Care Works) will supply CAE with thickened raw sludge from the primary settling tanks. In turn, CAE 

will supply Gammas with renewable electricity generated from biogas. CAE will have overall 

responsibility of the biogas capture and utilisation system, as well as the monitoring system.   

 

A contract will exist between the City of Windhoek and CAE.  

 

Figure 4 below illustrates a flow diagram of the proposed project activity, together with the responsibility 

of CAE and the City of Windhoek. 

 

 
Figure 4: Flow diagram of project activity 
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Personnel training requirements 

 

At commissioning and start-up of the biogas capture and utilisation system, training will be given to site 

personnel by an attending engineer in the operation and basic maintenance of the plant. The training 

comprises two parts: 

1. Classroom based discussions in the theory of the equipment provided and its operation and 

maintenance; 

2. Practical walkthrough of the equipment, including physical demonstrations by the commissioning 

engineer. 

 

Monitored parameters 

 

The following parameters will be monitored onsite during the crediting period: 

 

1. Amount of electricity produced by the project activity. 

 

The amount of electricity produced by the project activity will be measured using an electricity meter. 

The electricity meter has an accuracy of ±2% of the reading and the meter will be calibrated annually. 

The quantity of electricity produced by the project activity will be measured continuously and integrated 

hourly on to the central SCADA system. 

 

2. Amount of sludge treated in the project sludge treatment system. 

 

The amount of sludge treated in the project sludge treatment system will be calculated using a mass 

balance over the primary sedimentation stage. The volumetric flow rate of wastewater into the primary 

sedimentation stage will be measured and used together with the balance of solids settled during the 

primary sedimentation stage. 

 

Volumetric fraction of methane sent to the flare during the time of maintenance on the gas engines 

 

The volumetric fraction of methane sent to the emergency flare will be monitored using a gas analyser. 

The fraction of methane will be measured continuously and integrated hourly on to the central SCADA 

system. The gas analyser has an accuracy of <1% of the reading and will be calibrated weekly. 

 

3. Gas flow rate to the emergency flare that destroys methane during the time of maintenance on the gas 

engines 

 

The gas flow rate will be measured using a thermal mass flow meter. The principle of flow measurement 

can be explained as follows: A low-powered heater produces a temperature differential between two 

resistance temperature detectors (RTDs) by heating one of the RTDs. Mass flow rate changes cool the 

heated RTD and cause a proportional change in the temperature differential between the RTDs. The 

instrument’s flow transmitter converts the RTD temperature differential into a scaled output signal and an 

optional indicated display value. 

 

The flow rate of gas sent to the emergency flare will be measured continuously and integrated hourly on 

to the central SCADA system. 

 

The flow accuracy of the meter is ±1% of the reading, and the temperature accuracy is ±2°F of the 

reading. The instrument is factory calibrated to the flow range specified in the order. There is no need to 
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perform any verification or calibration steps prior to installing and placing the instrument in service. The 

manufacturer recommends that the flow meter is calibrated every 18 months at a minimum.   

 

4. Temperature in the exhaust gas of the enclosed flare 

 

The temperature in the exhaust gas of the enclosed flare will be measured using a Type-N thermocouple. 

The thermocouple will be factory calibrated and will be replaced if it fails. In accordance with 

manufacturer specifications, no further calibration will be required.  

 

The temperature of the exhaust gas from the emergency flare will be measured continuously and 

integrated hourly on to the central SCADA system. 

 

SCADA systems and archiving 

 

All gas flow meters and gas analysers will be integrated into the central SCADA system for continuous 

monitoring and data logging. All data will be monitored continuously and aggregated monthly for use in 

the emission reduction reports, and meters will be calibrated in accordance with manufacturer 

specifications. Backup and archiving will be done according to the City of Windhoek standard practices. 

All monitored data will be kept for a minimum of two years after the end of the crediting period or the 

last issuance of CERs for this project activity, whichever occurs later. 

 

B.8 Date of completion of the application of the baseline  and monitoring methodology and the 

name of the responsible person(s)/entity(ies) 

>> 

Date of completion of application: 14/03/2012 

 

Contact information for the entity responsible for the application of the baseline and monitoring 

information:  

Promethium Carbon (Pty) Ltd  

Coral House 

20 Peter Place 

Bryanston 2021 

Johannesburg 

Telephone: +27 11 706 8185 

 

This entity is not a project participant. 

 

SECTION C.  Duration of the project activity / crediting period  

 

C.1 Duration of the project activity: 

 

 C.1.1. Starting date of the project activity:  

>> 

As per version 07 of the Glossary of CDM Terms, in the context of a CDM project activity, the start date 

is the earliest date at which either the implementation or construction or real action of a CDM project 

activity begins. 
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In accordance with the above definition, the project has not started yet. The start date of the project will 

be when the City of Windhoek signs the civil engineering contract after a local tender process. This date 

is estimated to be 28/02/2013.  

 

 C.1.2. Expected operational lifetime of the project activity: 

>> 

The operational lifetime of the project activity is a minimum of ten years. Cape Advanced Engineering 

(Pty) Ltd (CAE) is contracted to the City of Windhoek to operate and maintain the biogas capture and 

utilisation system for ten years, after which CAE is legally obliged to hand over all assets to the City of 

Windhoek in an operational state. 

 

C.2 Choice of the crediting period and related information:  

 

 C.2.1. Renewable crediting period 

 

  C.2.1.1.   Starting date of the first crediting period:  

>> 

Not applicable. This section is intentionally left blank. 

 

  C.2.1.2.  Length of the first crediting period: 

>> 

Not applicable. This section is intentionally left blank. 

 

 C.2.2. Fixed crediting period:  

 

  C.2.2.1.  Starting date: 

>> 

01/01/2014 or the date that the project is registered under the CDM – whichever occurs later. 

 

  C.2.2.2.  Length:  

>> 

10 years 0 months. 

 

SECTION D.  Environmental impacts 

 

D.1. If required by the host Party, documentation on the analysis of the environmental impacts 

of the project activity:  

>> 

The project activity has a positive impact on the environment. It will reduce the amount of methane 

emitted to the atmosphere. This will result in a reduction of greenhouse gas emissions as methane has a 

global warming potential of 21 times that of carbon dioxide. The project will also reduce electricity 

consumption from the grid. The reduction in electricity consumption from the national grid will result in a 

reduction of coal-based electricity and all the negative impacts associated with coal mining such as: the 

impact of the actual (coal) mining process, the utilisation of scarce water resources, SO2 emissions and 

the impacts associated with the disposal of coal ash. 
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However, according to the Namibian Environmental Management Act, 2007 (Act No. 7 of 2007), any 

activity involving energy generation or waste and sewerage disposal may not be undertaken without an 

environmental clearance certificate. 

 

D.2. If environmental impacts are considered significant by the project participants or the host 

Party, please provide conclusions and all references to support documentation of an environmental 

impact assessment undertaken in accordance with the procedures as required by the host Party: 

>> 

The Namibian Ministry of Environment and Tourism issued a letter to the City of Windhoek on 

30/03/2011. The letter states that that environmental clearance is issued for the project to proceed, on the 

condition that all key stakeholders are properly consulted and that their consent is taken into account prior 

to any development activities. The above condition is satisfied (refer to section E).  

 

SECTION E.  Stakeholdersô comments 

 

E.1. Brief description how comments by local stakeholders have been invited and compiled: 

>> 

Advertisements were placed in Namibia’s six major newspapers for a thirty day comment period. These 

newspapers were:  

Die Republikein (Afrikaans): 10 October 2011 

The Namibian (English): 11 October 2011 

Namibia Sun (English):  10 October 2011 

Economist (English):  10 October 2011 

Allgemeine Zeitung (German): 11 October 2011 

New Era (English):  10 October 2011  

 

The advertisements provided the reader with information about the project, including its location and 

intention to register as a CDM project. The advertisements also explained the environmental benefits that 

are expected, including increased waste treatment capacity, improved sludge stabilisation and reduced 

greenhouse gas emissions through methane recovery and renewable electricity generation.  

 

Interested and affected parties were invited to comment or make suggestions on the proposed project via 

telephone or email. Comments could be directed to either the office of the CEO of the City of Windhoek 

or to the head of engineering of the project. 

 

Posters advertising the proposed project were also placed at the project site, the Gammams Water Care 

Works, as well as at the City of Windhoek’s offices. 

 

Following the publishing of the advertisements, the Economist and the Namibian Sun also published short 

articles on the project (on 23/10/2011 and 13/10/11 respectively).  

 

E.2. Summary of the comments received: 

>> 

The following stakeholders contacted the project’s head of engineering via telephone to ask questions 

about the proposed project. 

Gracy Tsipo 

Mariska Kauani 

Lorraine Gaoses 
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Angetto Craig (Namibian Sun newspaper) 

Pearl Coetzee (Namibia Press Association) 

Johanna Absalom (Economist) 

 

All of the above stakeholders were interested in the project and wanted to find out more information. 

After telling them about the technical details of the project, they were all impressed with the initiative and 

had no objections.  

 

Another stakeholder, Brian Nyamar, sent an informative email detailing some factors that have caused 

biogas plants to fail in his experience, as well as the best procedures to repair and upgrade existing 

biodigesters.  

 

E.3. Report on how due account was taken of any comments received: 

>> 

Although comments were received during the 30 day public comment period, the nature of the comments 

did not require any adjustments on the design, construction, or operation of the proposed project. 
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Annex 1 

 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY 

 

Organization: City of Windhoek 

Street/P.O.Box: P.O. Box 59 

Building:  

City: Windhoek 

State/Region: Khomas 

Postfix/ZIP:  

Country: Namibia 

Telephone: +264 61 290 2302/2334 

FAX: +264 61 290 2844/2114 

E-Mail:  

URL: http://www.windhoekcc.org.na/ 

Represented by:  Utete Karimbue-Mupaine 

Title: Ms 

Salutation:  

Last Name: Karimbue-Mupaine 

Middle Name:  

First Name: Utete 

Department: Solid Waste Management 

Mobile:  

Direct FAX: +264 61 290 2111 

Direct tel: +264 61 290 2170 

Personal E-Mail: Utete.Karimbue-Mupaine @windhoekcc.org.na 
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Annex 2 

 

INFORMATION REGARDING PUBLIC FUNDING  

 

The City of Windhoek is a public institution and therefore a portion of the project will be publically 

funded.  However, no Official Development Assistance (ODA) will be used in the development or in the 

implementation of this project.  
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Annex 3 

 

BASELINE INFORMATION 

 

This section presents the calculations for the electricity grid emission factor using version 02.2.1 of the 

‘Tool to calculate the emission factor of an electricity system’. 

 

Step 1:  Identify the Relevant Electricity Systems 

 

This tool will serve project activities that propose to displace grid electricity in Namibia. 

 

The project electricity system is defined by the spatial extent of the power plants that are physically 

connected through transmission and distribution lines to the project activity and that can be displaced 

without significant transmission constraints.  

  

Similarly, a connected electricity system, e.g. national or international, is defined as an electricity system 

that is connected by transmission lines to the project electricity system.  Power plants within the 

connected electricity system can be dispatched without significant transmission constraints, but 

transmission to the project electricity system has significant transmission constraints.  

 

The DNA of Namibia have not published a delineation of the project electricity system and connected 

electricity systems. Also, to date there is no other registered CDM projects in Namibia that could be used 

as a reference for the definition of the project electricity system, and there is also still no standardised 

baseline registered for this grid. 

 

In accordance to the tool, which states that “if this information is not available, project participants 

should define the project electricity system and any connected electricity system, and justify and 

document their assumptions in the CDM-PDD”, the project electricity system for this project activity is 

defined as all the NamPower and all the Eskom power stations in the Namibian and South African 

electricity grids.  

 

The justification for the project electricity system is that NamPower (Namibia) has over the 3 year period 

under consideration for this ex ante grid emission factor imported on average 62.53% of their power from 

Eskom (South Africa). Also, in accordance to the tool, there are no significant transmission constraints 

between Eskom and NamPower. The criteria in the tool which can be used to determine the existence of 

significant transmission constraints, states that “the transmission line is operated at 90% or more of its 

rated capacity during 90% percent or more of the hours of the year”. 

 

This calculation was done in the table below to illustrate that there is no significant transmission 

constraints between the two countries. 
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NamPower   Value  Unit 

Total imports by NamPower (avg of 3 years)
6
  2 381.33  GWh 

Transmission line rated capacity
7
      750.00  MW  

90% of rated capacity available      675.00  MW  

Hours supplied at 90% of max capacity  3 527.90  h 

Hours per year  8 760.00  h 

Percentage of hours in year operated at 90% of rated capacty        40.27  % 

 

 

 
 

Extract from figure available from http://www.sapp.co.zw/viewinfo.cfm?id=74&linkid=12&siteid=1 to 

indicate transmission lines between Eskom and NamPower and its rated capacity. 

 

No other neighbouring countries were included in the project electricity system due to a lack of sufficient 

data in the public domain to determine the transmission constraints and obtain power plant data. For this 

reason these countries were conservatively treated as connected electricity systems to the project 

electricity system, and electricity transfers from these countries defined as electricity imports with a 0 

tCO2/MWh emission factor. 

 

All electricity generated by the NamPower and Eskom power stations is taken into consideration when 

calculating the grid emission factor; exports are not subtracted.  

 

All the data for NamPower power stations as well as data for imported electricity to the NamPower 

system were obtained from the NamPower annual reports
8
. No fuel consumption data is available in the 

public domain for NamPower power stations, therefore fuel consumption was conservatively assumed to 

be 0.  

 

All the data for the Eskom power stations were obtained from the Eskom website, where they have a 

specific webpage dedicated to CDM grid emission factor related data
9
. This data includes commissioning 

dates, electricity generated, and fuel consumed. Data for the imported electricity to the Eskom system 

were obtained from the Eskom annual report
10

. 

                                                      
6
 Data obtained from NamPower. (2011). Annual Report 2011, Annual Report 2010, Annual Report 2009. 

7
 The Southern African Power Pool, 2007, Interconnector limits,  

http://www.sapp.co.zw/viewinfo.cfm?id=74&linkid=12&siteid=1 
8
 All NamPower annual reports available from: http://www.nampower.com.na/Pages/annual-report.asp 

9 Eskom Holdings SOC Limited. (2012). CDM Calculations. Retrieved October 04, 2012, from Eskom: 

http://www.eskom.co.za/c/article/236/cdm-calculations/ 
10 Eskom Holdings SOC Limited. (2012). Annual Report 2012.  

 

http://www.sapp.co.zw/viewinfo.cfm?id=74&linkid=12&siteid=1
http://www.sapp.co.zw/viewinfo.cfm?id=74&linkid=12&siteid=1
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Step 2: Chose Whether to Include Off-Grid Power Plants in the Project Electricity System 

 

This step is optional according to the tool. The grid emission factor is calculated from only grid power 

plants (Option I). Off-grid power plants are not included in the calculations. 

 

Step 3:  Select a Method to Determine the Operating Margin (OM) 

 

The OM is calculated using the simple OM method (Option a). The simple OM method can be used 

provided that the low-cost/must-run resources constitute less than 50% of the total grid generation in 

average of the five most recent years.   

 

The average percentage of low-cost/must-run resources amount to 0.006% of the total grid generation for 

this project electricity system. Therefore, Option (a) is applicable. 

 

In terms of data vintages, the ex ante option were chosen to calculate the simple OM.  In this option a 3 

year generation-weighted average are used for the grid power plants.  Using this option also means that 

the emission factor is determined only once at the validation stage, thus no monitoring and recalculation 

is required during the crediting period. 

 

The data used in OM calculations are for the 3 year period of 2009 – 2011. Due to the format of data 

available in the public domain, only financial year data was used for both NamPower and Eskom. 

(NamPower financial year runs from 01 July – 30 June; Eskom financial year runs from 1 April – 31 

March). Although the financial years of the two entities don’t coincide, the data will be used in this 

format consistently.   This is the latest publicly available data at the start date that this project activity was 

submitted for global stakeholder consultation (start of the validation). 

 

Step 4: Calculate the Operating Margin Emission Factor According to the Selected Method 

 

The simple OM emission factor (EFgrid,OMsimple,y) is calculated as the generation-weighted average CO2 

emissions per unit net electricity generation (tCO2/MWh) of all generating power plants serving the 

system, not including low-cost/must-run power plants/units.  Hence, the hydro and nuclear power plants 

are excluded from the calculation of the OM. 

 

Option A is used for calculating the simple OM. The calculations in this option are based on the total net 

electricity generation and a CO2 emission factor of each power plant. 

 

Option A:  Calculation based on average efficiency and electricity generation of each plant 

 

Under this option, the simple OM emission factor is calculated based on the net electricity generation of 

each power plant and an emission factor of each power plant, as follows:   

 



 



m

ym

m

ymELym

yOMsimplegrid
EG

EFEG

EF
,

,,,

,,  

Where: 

EFgrid, OMsimple,y Simple operating margin CO2 emission factor in year y (tCO2/MWh) 
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EGm,y Net quantity of electricity generated and delivered to the grid by power unit m in 

the year y (MWh) 

EFEL,m,y CO2 emission factor of power unit m in year y (tCO2/MWh) 

m All power units serving the grid in year y except low-cost/must-run power units 

y The relevant year as per data vintage chosen in Step 3 

 

Determination of EFEL,m,y 

 

The emission factor for each power plant (m) was determined as follows (Option A1): 

 

 

y

i

yiCOyiyi

yOMsimplegrid
EG

EFNCVFC

EF
 


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,,       

Where: 

EFgrid, OMsimple,y Simple operating margin CO2 emission factor in year y (tCO2/MWh) 

FCi,y  Amount of fossil fuel type i consumed in the project electricity system in year y 

(mass or volume unit) 

NCVi,y Net calorific value (energy content) fossil fuel type i in year y (GJ/mass or 

volume unit) 

EFCO2,i,y CO2 emission factor of fossil fuel type i in year y (tCO2/GJ) 

EGy Net electricity generated and delivered to the grid by all power sources serving 

the system, not including low-cost/must-run power plants/units, in year y (MWh) 

i All fossil fuel types combusted in power sources in the project electricity system 

in year y 

y The relevant year as per data vintage chosen in Step 3. 

 

Electricity imports are treated as one power plant, as per the tool guidance. The constants used in 

calculations appear in the table below. In accordance with the applied tool, IPCC default values at the 

lower limit of the uncertainty at a 95% confidence level can be applied if regional, national, or fuel 

supplier values are not available. 

 
Constants used in calculations 

Parameters
11

 

NCVother bituminous coal 19.9 GJ/T 

NCVjet kerosene 42 GJ/T 

NCVgas/diesel oil 41.4 GJ/T 

EFCO2,other bituminous coal 0.0895 tCO2/GJ 

EFCO2,jet kerosene 0.0697 tCO2/GJ 

EFCO2,gas/diesel oil 0.0726 tCO2/GJ 

Other Kerosene Density
12

  817.15 kg/m
3
 

Gas/Diesel Oil Density
13

 820 kg/m
3
 

                                                      
11

 All the parameters are from 2006 IPCC Guidelines for National Greenhouse Gas Inventories, except if 

independently referenced otherwise. 
12

 Website: http://www.simetric.co.uk/si_liquids.htm, accessed 04 October 2012, published 8 September 2007 
13

 Website: http://www.simetric.co.uk/si_liquids.htm, accessed 04 October 2012, published 8 September 2007 

http://www.simetric.co.uk/si_liquids.htm
http://www.simetric.co.uk/si_liquids.htm
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The fuel used for all NamPower power stations is not relevant seeing as, due to a lack of data; it was 

assumed that fuel consumption for these power stations is 0. 

 

The fuel used for coal power stations is other bituminous coal. In “Eskom Fact Sheet – Formation of 

Coal”
14

 it is stated that coal in South Africa is “mostly classified as ‘bituminous’ coals”. The article 

“What is the carbon emission factor for the South African electricity grid? (Spalding-Fecher, 2011)”
15

 

also specifies the use of “other bituminous coal” as the fuel used in the Eskom power stations. 

 

The fuel used for Acacia and Port Rex power stations is kerosene. This is stated in “Eskom  

Fact Sheet – Port Rex and Acacia Power Stations”
16

. Also, in the source data for electricity generation 

and fuel consumption the fuel consumption for these two power stations are specified in units of “liters 

kerosene/year”
17

. In a similar fashion the source data specify the fuel consumption for Ankerlig and 

Gourikwa to be “liters diesel/year”, and therefore diesel is used as fuel in these power stations. The latter 

fact is also supported in the Eskom document “Eskom Fact Sheet – Ankerlig and Gourikwa Gas Turbine 

Power Stations”
18

. 

 

Using the above equation, the OM is calculated as 0.95 tCO2e/ MWh (a three year weighted average in 

accordance with the applied tool). 

 

Step 5: Calculate the Build Margin (BM) Emission Factor 

 

In terms of vintage of data, one Option 1 was selected: For the first crediting period, calculate the build 

margin emission factor ex ante based on the most recent information available on units already built for 

sample group m at the time of CDM-PDD submission to the DOE for validation. 

 

The sample group of power units (m) used to calculate the build margin were determined as per the 

procedure delineated in the tool, consistent with the data vintages selected. 

 

The following diagram summarizes the procedure of identifying the sample group: 

                                                      
14

 Document available from website: http://recruitment.eskom.co/live/content.php?Category_ID=60 
15

 Document available at: http://www.erc.uct.ac.za/jesa/volume22/22-4jesa-spaldingfecher.pdf 
16

 Document available at:  http://www.eskom.co.za/content/GS_0001GasTurbAcaciaPortRexRev6~1~1.pdf 
17

 Eskom Holdings SOC Limited . (2011). CDM Calculations. Retrieved October 04, 2012, from Eskom: 

http://www.eskom.co.za/c/article/236/cdm-calculations/ 
18

 Document available at:  http://recruitment.eskom.co.za/content/GS_0003AnkerlGouriTechBrochRev1~1.pdf 

http://recruitment.eskom.co/live/content.php?Category_ID=60
http://www.erc.uct.ac.za/jesa/volume22/22-4jesa-spaldingfecher.pdf
http://www.eskom.co.za/content/GS_0001GasTurbAcaciaPortRexRev6~1~1.pdf
http://www.eskom.co.za/c/article/236/cdm-calculations/
http://recruitment.eskom.co.za/content/GS_0003AnkerlGouriTechBrochRev1~1.pdf
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After following the above diagram, four power stations were included in the build margin: Ankerlig 

(2007), Gourikwa (2007), Majuba (1996) and Kendal (1988). There is no power generation data available 

for power units registered in the CDM, therefore these could not be included. 

 

The sample group of power units m used to calculate the build margin is the resulting set SETsample-

CDM->10yrs.  

 

The build margin emissions factor is the generation-weighted average emission factor (tCO2/MWh) of all 

power units m during the most recent year y for which power generation data is available, calculated as 

follows: 
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
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Where: 

EFgrid,BM,y Build margin CO2 emission factor in year y (tCO2/MWh) 

EGm,y  Net quantity of electricity generated and delivered to the grid by power unit m in 

year y (MWh) 

EFEL,m,y CO2 emission factor of power unit m in year y (tCO2/GJ) 

m Power units included in the build margin 

y Most recent historical year for which power generation data is available. 

 

According to the tool: If the power units included in the build margin m correspond to the sample group 

SETsample-CDM->10yrs, then, as a conservative approach, only option A2 from guidance in Step 4 (a) 

can be used and the default values provided in Annex 1 shall be used to determine the parameter ηm,y. The 

CO2 emission factor of each power unit m (ELEL,m,y) should be determined as per the guidance in Step 4 

(a) for the simple OM, using Option A2: 
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yimCO
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Where: 

 

EFEL,m,y CO2 emission factor of power unit m in year y (tCO2/MWh) 

EFCO2,m,i,y  Average CO2 emission factor of fuel type i used in power unit m in year y 

(tCO2/GJ) 

ηm,y  Average net energy conversion efficiency of power unit m in year y (ratio) 

m All power plants/units serving the grid in year y except low-cost/must-run power 

plants/units  

i All fossil fuel types combusted in power plant/unit m in year y 

y The relevant year as per data vintage chosen in Step 3. 

 

The default value for ηm,y for the coal power stations (Majuba (1996) and Kendal (1988)) in the BM were 

obtained from Annex 1 of the tool. The value used is 37%. 

 

Using the above equation, the BM is calculated as 0.87 tCO2e/ MWh. 

 

Step 6: Calculate the Combined Margin (CM) Emission Factor 

 

The combined margin factor is calculated as follows: 

 

BMyBMgridOMyOMgridyCMgrid wEFwEFEF  ,,,,,,
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Where: 

EFgrid,BM,y Build Margin CO2 emission factor in year y (tCO2/MWh) 

EFgrid,OM,y  Operating margin CO2 emission factor in year y (tCO2/MWh) 

wOM Weighting of operating margin emissions factor (%) 

wBM Weighting of build margin emissions factor (%) 

 

The emission factors for the operating margin, the build margin, and the final combined margin appear in 

the table below. 
CM emission factor 

 
wOM wBM 

Combined Margin Emission 

Factor 
Wind and solar power generation 

project activities for the first crediting 

period and for subsequent crediting 

periods. 

0.75 0.25 0.93 

All other projects for the first crediting 

period. 
0.5 0.5 0.91 

All other projects for the second and 

third crediting period. 
0.25 0.75 0.89 
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Annex 4 

 

MONITORING INFORMATION  

 

 


