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New England Landfill Gas to Energy Project
PDD Version Number 4
January 20 2011

Previous version:
Version number 3, 17 August 2010
Version number 2, 15 May 2009

A.2. Description of theproject activity : \

The New England Landfill Gas to Energy Project @adter, the “Project”) developed by Ener-G
Systems Msunduzi (Pty) Ltd (hereafter referred 4ate “Project Developer”) is a landfill gas (LFG)
collection and utilisation project at the New Englalandfill site located on New England Road in
Pietermaritzburg, South Africa (hereafter refetreds the “Host Country”).

The objective of the project is to collect and dedtutilise the landfill gas (LFG) generated at thew
England Landfill site. The project activity will nsist of two distinct stages. In the first stage@ will

be captured and destroyed by using a LFG flarelewihithe second stage the captured LFG will be fed
to the LFG flare and a modular electricity gen@mfplant. The purpose of LFG flaring is to dispo$e
the flammable constituents, particularly methamdelyg and to control odour nuisance, health rishd a
adverse environmental impacts. Hence this will im@anvesting in a highly efficient gas collection
system as well as flaring equipment. The genenatarild combust the methane in the LFG to produce
electricity for export to a local power purchadexcess LFG, and all gas collected during periodesrwh
electricity is not produced, will be flared. Thestalled electricity generation capacity is expedtete
approximately 2.3MW.

The New England landfill site is an active land&ite which has been operational since 1960. The
landfill is classified as a G:L:BHandfill, with the a current area used for lanltirfy of approximately
3800nf and an active landfill footprint of approximatelg@nt . Approximately 3.7 million rof solid
waste is currently deposited on the $ifhe landfill site has an existing leachate consyaltem on site,
installed in 1998, and is planned to close in 2016

! The potential of the gas flow from the site witlly be confirmed when the project is operatiomal as such a

higher electrical generation capacity may be pdssib

2 General Waste, Large Size Landfill, Significaradhate production as per the New England RoadfillsBite

Permit 16/2/7/U203/D3/21/P64.

¥ Letter from GD Naidoo, Msunduzi Municipality, M&p09.

*  Wilson and Pass Inc, 2007: Pietermaritzburg Liéirsife: Further Preliminary Future Available Vohe

Estimates.
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Prior to the implementation of the project activitije LFG was being emitted into the
atmosphere freely through a gas venting systemltimgun GHG emissions. The Project
involves the avoidance of methane emissions asasethe displacement of electricity from the
South African coal-based grid, resulting in a cousat reduction in COemissions. In the
baseline scenario, the LFG would have been releadedthe atmosphere resulting in GHG
(CHy4) emissions in the atmosphere. The electricity wdwdve been produced in the fossil fuel
based South African grid resulting in €@missions.

The Project is estimated to reduce greenhousemgasiens by 51,052tC#®/ year on average over the
first 7 year crediting period. These emission rédns will be constituted by methane emission
reductions, through the capture and flaring of L&&well as CQ emission reductions through the
displacement of coal-based electricity from theldwy generation of electricity from captured laidfi
gas.

Moreover, the Project is helping the Host Countoy fulfil its goals of promoting sustainable
development, and will have several positive soaiml environmental impacts:

» First, the Project promotes the integration of asfructure which will improve environmental
conditions. The installed landfill gas collectiondaflaring system will prevent potentially explosiv
situations associated with the subsurface gas tiogtaas it represents an effective control system
which minimises gas migration off-site.

» Second, many constituents of landfill gas are e and pose a potentially significant risk to
human health. The objective of LFG flaring is tembse of the perilous constituents, particularly
methane, safely and to control and reduce odowange and health risks.

» Third, the Project minimises environmental damdgeugh reduced methane emissions.

* Fourth, the Project provides a model for LFG manazg@, a key element in improving landfill
management practices throughout the Host Country.

» Fifth, the Project optimises the use of naturaloveses and will act as a clean technology
demonstration project, encouraging less dependemcyid-supplied electricity. Development in this
area has been discouraged by the extremely lowofadectricity in South Africa (by international
comparisom)and by promoting the use of this technology sunstale and diverse energy systems are
promoted.

* Finally, the Project will attempt to increase enyph@nt opportunities in the area where the Progect i
located. It will attempt to provide for both shoatad long-term employment opportunities for local
people. Local contractors and labourers will beuiegl for construction, and long-term staff will be
contracted to operate and maintain the system.

>
Name of party involved (*) Private a_nd/pr public Km_dly |nd|cat¢ if the party
((host) indicates a host party) entity(ies) involved wishes to be
Project participants (*) considered as project

® Eskom Annual Report 2008, pg vi, extract from NU&Eulting Group International Electricity Supplyda@ost Comparison,
April 2008
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(as applicable) participant
(Yes/No
ENER-G Systems
South Africa (host) Msunduzi (PTY) LTD No
(private entity)
. . - EcoSecurities International
United Kingdom of Great Britain] L
Limited No

and Northern Ireland

(private entity)

(*) In accordance with the CDM modalities and prdwes, at the time of making the CDM-PDD public
at the stage of validation, a Party (country) imeol may or may not have provided its approval.hat t

time requesting registration, the approval by thgyP(ies) involved is required.

Further contact information of project participaistprovided in Annex 1.

\ A.4.  Technical description of the project activity

\ A.4.1. Location of the_project activity

| A4.1.1.

Republic of South Africa (the “Host Country”)

| A4.1.2.

Region/State/Province etc.:

Province of KwaZulu-Natal (KZN)

| A.4.1.3.

City/Town/Community etc:

Pietermaritzburg, in the Msunduzi Municipality.

A4.1.4.

Detail of physical location, includingnformation allowing the

The Project is located on New England Road, Pietgtriburg.

The geographic coordinates of the site are: 22262"”S and 30° 25’ 08.84"E

According to Annex A of the Kyoto Protocol, thisopgct fits in following Category:

Sectoral Scope 13 - Waste Handling and Disposal.

A.4.3. Technology to be employed by the project teity :

The project activity involves the installation af active landfill gas collection system, an enctbiare
system, and subsequently, a modular electricitgggion system.

The following diagram illustrates the main compalseanvolved in the project activity:
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1
1 Modular power generation
systemn

—|

Flare System
LFG Collection Systern

TN

LANDOFILL SITE

This is a proven technology for landfill gas comtbus, and has been widely demonstrated as reliable
and environmentally safe and sound.

Technology transfer is involved in the project thgh the introduction and demonstration of a new and
modern technology for capture, destruction/ utflama of LFG and implementation of a detailed trami
program for maintenance and operation of the ptaggoipments. The technology used in the project
activity to collect, flare and utilise the LFG iegigned in the UK.

Landfill Gas Collection System

The project activity involves the installation afi active LFG collection system using vertical amd/o
horizontal gas wells drilled into the landfill wasto extract the LFG. The gas collection pipe nekwo

consists of pipes that connect groups of gas welieanifolds. These manifolds are connected to ia ma
pipe and then to the main header pipe, which dedittee gas to the extraction plant and the flatee T

system operates at pressure slightly lower thamsgireric, as blowers will draw the gas from thelsvel

through the collection system and deliver it toflaee or the LFG power generation system.

Flare System

The project activity involves the installation ofnreodular enclosed gas flare consisting of pipe-work
valves, blower, stack with proprietary burnerstrinsientation and control panel. For safety purposes
flare units are fitted with flame arresters protegthe blower and the field pipe work-from burifiame
flashback. At high temperatures, proprietary Bioga&shnology Group designed burners ensure full
destruction of the combustible constituents foundLFG, in accordance with the UK Environment
Agency guidelines

Electricity Generation Technology

When the Project secures a Power Purchase Agreesnabling the sale of generated electricity, a
modular reciprocating engine facility will be ink¢al. Small modular reciprocating engine generator
units make it possible to adapt the equipment & dite-specific gas volumes. These generators are
designed by the ENER-G Group in Manchester, UK aupplied to ENER-G Systems
Msunduzi (PTY) LTD.

® UK Environment Agency, 2002: Guidance on Landgifis Flaring. Biogas Technology Limited, Low Enissi

Ground Flare Systems Brochure.



=\ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. ONFOCe
)  d

CDM - Executive Board

page 6

Prior to the implementation of the project activite LFG was being released into the atmospheedyfre
from the New England landfill without any capturfaglization, resulting in GHG emissions. The
Project involves the avoidance of methane emissasnaell as the displacement of electricity frora th
South African coal-based grid, resulting in a cosast reduction in COemissions using the technology
as explained above. In the baseline scenario, #® Wwould have been emitted into the atmosphere
resulting in GHG (ChH) emissions in the atmosphere. The electricity wduve been produced in the
fossil fuel based South African grid resulting i®£emissions.

The major sources and gases included in the prbjaatdary are as follows:

Emission Sources and Greenhouse gases involvedlie fproject Boundary Gas
Emission from decomposition of waste at the lahdfie CH,
Baseline
Emissions from fossil fuel based grid electricipnsumption CQ
Project . . . . . o
Activity On-site fossil fuel and electricity consumption doghe project activity Co

The project will reduce global greenhouse gas eanissy:
a) Destroying methane from the New England landfitida
b) Displacing coal-based grid electricity by the comstilnn of the methane gas to produce
electricity.
A 7 year renewable crediting period, renewable énéwery 7 years has been selected for the project
activity.

Table A4.4.1- estimated emissions reductions from the project

Estimation of annual emission reductions in
Years
tonnes of CQe
2010 40,791
2011 44,368
2012 47,863
2013 51,245
2014 54,532
2015 57,728
2016 60,838
Total estimated reductions (tonnes of C¢) 357,366
Total number of crediting years 7 years (3*7)
Annual average over the crediting period of 51 052
estimated reductions (tonnes of C¢) '

The project will not receive any public funding findParties included in Annex | of the UNFCCC.
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SECTION B. Application of a baseline and monitorirg methodology

The large scale methodology ACMO0001 Version 11,péeid at EB47, “Consolidated baseline and
monitoring methodology for landfill gas project aiies” has been used in the project activity.

Furthermore, the project makes use of the followoals, which are referred to in ACM0001, ver 11:

e “Tool for the demonstration and assessment of ewhdility”; Version 5.2, adopted at EB39
(hereafter also referred to as “Additionality tgol”

*  “Tool to determine project emissions from flarirgsgs containing methane”; Version 1, adopted
at EB28.

« “Tool to calculate baseline, project and/or leakageissions from electricity consumption”;
Version 01, adopted at EB 39.

* “Tool to calculate project or leakage €@missions from fossil fuel combustion”; Version 2,
adopted at EB 41

*  “Tool to determine methane emissions avoided fraspabking waste at a solid waste disposal
site”; Version 04, adopted at EB 41.

* “Tool to calculate the emission factor for an electricitgteyn”; Version 2.0, adopted at
EB 50.

All tools and the methodology referenced througtibatPDD refer to the corresponding version number
stated in this section of the PDD for each tool amedhodology. For the ease of reading version nusnbe
are not repeated throughout the PDD.

B.2 Justification of the choice of the methodologgind why it is applicable to the_project

The Project is anticipated to have two complemerdativities, as follows:
(1) Methane collection and destruction:

The collection and destruction (through flaring)dém utilization (through combustion in electricity
generation units) of LFG, thus converting its methaontent into C§ reducing its greenhouse gas
effect; and

(2) Electricity displacement:

The generation and supply of electricity to thed@ni a local power purchaser using grid electriditys
displacing a certain amount of fossil fuels usedelectricity generation from the national grid.

When the project goes ahead into activity (2), laseline of the Project will be the generation of
electricity by plants connected to the grid, aneréfiore Option | of the approved “Tool to calcul#te
emission factor for an electricity system” (VersidQ, adopted at EB 50) will be applied to calcrildte
grid emission factor, as stated in ACMO0001.
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The project activity meets the applicability criteof the methodology ACM 0001, ver 11 as follows:

Applicability of Methodology Project Activity

This methodology is applicable to landfill ga¥he project is a landfill gas capture project iraN
capture project activities, where the baselifengland landfill. The baseline scenario is releafs
scenario is the partial or total atmospheric rededs=G in atmosphere without any capture.
of the gas and the project activities inclyde
situations such as: In the project activity the captured gas shall bed]
(a) The captured gas is flared; and/or for the following:
(b) The captured gas is used to produce energy
(e.g. electricity/thermal energy). Emissipn (a)The project would start with activity (1)
reductions can be claimed for thermal (b) It shall subsequently proceed Wwigactivity
energy generation, only if the LFG (2)
displaces use of fossil fuel either in|a
boiler or in an air heater. For claiminghe supply of captured gas through natural |gas
emission reductions for other thermalistribution pipes to users is not envisaged in |the
energy equipment (e.g. kiln), projecproject activity.
proponents may submit a revision to this
methodology;
(c) The captured gas is used to supply
consumers through natural gas distribution
network. If emissions reductions are
claimed for displacing natural gas, project
activities may use approved methodolagy
AMO0053.

D

D

All applicability conditions of the other tools aatso met, specifically from the:

“Tool to determine project emission from flaringsgs containing methangVersion 1, adopted at EB
28)
« The residual gas stream (LFG) to be flared containsther combustible gases than methane,
carbon monoxide and hydrogen, and;
« The residual gas steam to be flared is obtained th® decomposition of organic material from
the New England landfill.

“Tool to determine methane emissions avoided fr@pasal of waste at a solid waste disposal site”
Version 04, adopted at EB 41.

* The project activity where the solid waste dispait&l where the waste would be dumped can be
clearly identified as New England Landfill, and;
» The project does not consider hazardous wasteghasdulfils all the conditions of this tool.

“Tool to calculate project or leakage G@missions from fossil fuel combustioVersion 02, adopted at
EB 41.
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« If and when the Project burns fossil fuel (in ansite fossil fuel generator) the G@&missions
from the fossil fuel combustion will be based oa tluantity of the fuel combusted and its
properties.
| B.3.  Description of the sources and gases includedthe project boundary |

According to ACM0001, ver 11, baseline methodolotpe project boundary is the site of the project
activity where the gas will be captured and destddysed.

The methodology also states:

“If the electricity for project activity is sourcefiom grid or electricity generated by the LFG cagd
would have been generated by power generation ssuconnected to the grid, the project boundary
shall include all the power generation sources awiad to the grid to which the project activity is
connected.”

The following activities and emission sources amesidered within the project boundaries:

Table

B3.I Summary of gases and sources included in the projecboundary and

justification/explanation where gases and sourceseanot included

Source Gas| Included?| Justification/Explanation
. CH, Yes The major source of emissions in the baseline
Emission —
N>O emissions are small compared to CH4
from e . : : |
.. | NO No emissions from landfills. Exclusion of this gas i$
decompositiorn .
conservative
of waste at thg CO2 emissions from decomposition of organic
landfill site | CO,|  No P g
@ waste are not accounted.
D Emissions co, Yes Electricity consumed from the South African
8 from National grid in the baseline scenario.
@ electricity | CH,4 No Excluded for simplification. This is conservati
consumption | N,O No Excluded for simplification. This is conservagiv
Emission No thermal energy generation is planned in the
CO, No , -
from thermal project activity
energy CH, No Excluded for simplification. This is conservati
generation | N,O No Excluded for simplification. This is conservagiv
On-site fossil No fossil fuel consumption will take place other
CO, No s )
fuel than for bac-up electricity generatio
consumption Excluded for simplification. This emission sour¢e
> d CH, No .
g ue to the is assumed to be very sm
G project
< activity other TP : .
© Excluded for simplification. This emission sour¢e
S than for | N2O No is assumed to be very smalll
::T? electricity y '
generation
Emissions This is applicable for on-site electricity use. The
. CO Yes . . . o
from or-site project emissions due to grid electricity usag
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Source Gas| Included?| Justification/Explanation

electricity use fossil fuel consumption, if any fassil fuel based
electricity generators shall be monitored and
considered accordingly for determination of
project emissions.

Excluded for simplification. This emission sour¢e
is assumed to be very sm
Excluded for simplification. This emission sour¢e
is assumed to be very small.

CH, No

N-O No

A full flow diagram of the project setup is presshin the figure below. The flow diagram compriaéis
possible elements of the LFG collection systems #edequipment for electricity generation. The
Project boundary is delineated by the broken reeé.li If and when the project activity includes
electricity generation the project boundary will dés¢ended to include a power purchaser, includieg t
allowance of the power purchaser possibly beingSingth African national grid/local power purchaser.

Waste production
(households,
commerce, etc)

|

Waste collection,
sorting,
transportation and
waste managemen

e — |
. | On site fossil | .
I i fuelfired | I
. Flaring Lo _qe_n‘!a[altg i South

v ° African "

- - A 4
I [waste in landfil | Landfill ) Landfill gas Project |q-- Natic_)nal |
- gas collection > electricity Grid . Local
| production — i | consumption B I Power
Electr|C|_ty - ,’ y| Purchaser

. generation | et -
| ' Electricity ’,’ T I
. L 2 exported -7
I I

r
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

B.4. Description of how the_baseline scenarits identified and description of the identified
baseline scenario:

The project is the installation of a landfill gaapturing project on a landfill where there is natsyn
existing to capture and destroy the LFG gas. Thetmlausible baseline scenario is release of LFG in
atmosphere and generation of electricity in thsifdael based grid.
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The regulatory requirements specified within thendfil Permit for the sité does not require any
landfill gas to be collected or flared at the site.

The following alternatives are considered to deieenthe baseline scenario:

* LFG 1: The project activity (i.e. capture of landfillgand its flaring and/or its use) undertaken
without being registered as a CDM project activity.

* LFG 2: Atmospheric release of the landfill gas, whicphresents the business as usual scenario.

LFG1 cannot be the most plausible baseline scemaxrib is not the most attractive course of action
the absence of project activity as explained initlvestment in section B.5 below.

As the Project may include electricity generatianthe future, realistic and credible alternativesym
include, inter alia:

* P1. Power generated from landfill gas undertaken witheeing registered as a CDM project
activity;

e P2.Existing or Construction of a new on-site or atedossil fuel fired cogeneration plant;

« P3.Existing or Construction of a new on-site or diegenewable based cogeneration plant;
e P4.Existing or Construction of a new on-site or dfedossil fuel fired captive power plant;

e P5. Existing or Construction of a new on-site or diegenewable based captive power plant;
e P6. Existing and/or new grid-connected power plants.

Renewable sources other than LFG are not econdgnfeakible for the project site as there are ot
renewable energy options available at the projiéet and these would be less plausible than puichas
electricity from the National Grid; therefore opt®P3 and P5 may be discarded. Similarly, sinceibea
not considered as part of the proposed projectigctiogeneration plants are not a viable altexsaéind
thus P2 and P3 can be discarded.

As a Grid connection already exists on the landfiié, construction of a new on site fossil fuetd
captive power plant is not as plausible as purcigggower from the grid, so that P4 and P5 may ladéso
discarded.

The only alternatives remaining for power generatice therefore P1 and P6.
The only remaining options for plausible baseliaksrnatives for project activity are then:
« LFG 2: Atmospheric release of the landfill gas, whichresgnts the business as usual scenario.

* P1: Power generated from landfill gas undertaken witteing registered as CDM project activity
which represents the project activity. Howeved, corresponds t&.FG 1 which is not the most
attractive course of action in the absence of pta@etivity as explained in the investment in satti
B.5 below

« P6: Power plants connected to the grid.

Department of Water Affairs and Forestry, 1998 nHeNumber 16/2/7/U203/D3/21/P64 New England Roaddfill Site.
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The baseline scenario is therefore summariseckeitatble below:

Baseline

Component Option

Baseline Description

The atmospheric release of the landfill gas. Ther® active gas
Landfill Gas LFG2 collection system but only a passive venting systeplace at New
England Landfill.

Existing grid-connected power plants. The projetd & currently

Power P6 supplied by the grid.

In the particular case of the proposed projectvidgtithe baseline scenario was defined as thdtresu
the additionality assessment of the “Tool for tieendnstration and assessment of additionality” (@ars
5.2 adopted at EB39). Refer to section B.5 foritktaanalysis of baseline scenarios identificatioml
selection

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofétregistered CDM project activity (assessment
and demonstration of additionality): >>

The determination of project scenario additionabtgone according to ACM 0001 ver 11 (which refers
to the CDM consolidated “Tool for the demonstratiomd assessment of additionality”, hereafter reterr
to as “Additionality tool”), which follows the subguent steps:

Step 1. Identification of alternatives scenarios
Step 1 of the Additionality Tool is used, togethath the additional guidance of ACM0001.
Sub-step la. Define alternatives to the projectiaty:

* LFG 1: The project activity (i.e. capture of landfillgand its flaring and/or its use) undertaken
without being registered as a CDM project activity.

* LFG 2: Atmospheric release of the landfill gas, whicphresents the business as usual scenario.

LFG1 cannot be the most plausible baseline scemarib is not the most attractive course of action
the absence of project activity as explained iniivestment analysis below.

As the Project may include electricity generatinrthe future, realistic and credible alternativeay
include, inter alia:

« P1. Power generated from landfill gas undertaken withmeing registered as a CDM project
activity;

e P2.Existing or Construction of a new on-site or atedossil fuel fired cogeneration plant;

« P3.Existing or Construction of a new on-site or dfegenewable based cogeneration plant;
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« P4.Existing or Construction of a new on-site or dfedossil fuel fired captive power plant;
« P5. Existing or Construction of a new on-site or dfesenewable based captive power plant;
« P6. Existing and/or new grid-connected power plants.

Renewable sources other than LFG are not econdynfealsible for the project site as there are ept
renewable energy options available at the projiéet and these would be less plausible than puichas
electricity from the National Grid; therefore opt®P3 and P5 may be discarded. Similarly, sinceibea
not considered as part of the proposed projectigctiogeneration plants are not a viable altexsaéind
thus P2 and P3 can be discarded.

As a Grid connection already exists on the landfiié, construction of a new on site fossil fueed
captive power plant is not as plausible as purcigggower from the grid, so that P4 and P5 may laéso
discarded.

The only alternatives remaining for power generatice therefore P1 and P6.
The only remaining options for plausible baseliaksrnatives for project activity are then:
* LFG 2: Atmospheric release of the landfill gas, whichresgnts the business as usual scenario.

« P1: Power generated from landfill gas undertaken wittheing registered as CDM project activity
which represents the project activity. Howevef, corresponds t&.FG 1 which is not the most

attractive course of action in the absence of ptaetivity as explained in the investment in S2ep
(financial analysis) below.

« P6: Power plants connected to the grid.

Heat generation is not considered in the absenteeqgiroject activity; given the lack of local dékers.
The costs associated with developing a pipelinsuggply off-takers further from the project site Wwbu
be too high to justify an investment in thermal rgyeproduction. Therefore, alternatives for heat
generation are not considered.

Sub-step 1b. Enforcement of applicable laws andukegions:

LEG 2 Atmospheric release of the landfill gas represehe business as usual scenario, and complies
with South Africa’s local and national laws. Whilkere exists a draft ‘Minimum Requirements for
Waste Disposal by Landfill' (published in 2005 atwhstituting the most recent legislation on landfil
site management available in South Africa) theyndd categorically specify that it is a mandatory
requirement to actively capture, flare or destraydfill gas at every landfill in South Africa. Tlueaft
requirements provide guidelines to ensure safetgiten(i.e. reducing the risk of explosions) byiting
landfill gas accumulation via passive ventilatidime prevailing practice in South Africa is eithemv

the LFG to ensure that the concentration of methareny particular area of the landfill stays below
hazardous levels, or to not install any kind oftasipg systen.

8 Department of Water Affairs and Forestry, 2005nMium requirements for waste disposal by landfilaft 3¢ edition, Chapter 8.4.6

Gas management systems, page 99 Available from:
http://www.dwaf.gov.za/Documents/Other/WQM/RequiesntsWasteDisposalLandfillSep05Part4.pdf
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P6: Power plants connected to the grid, complies withthe applicable laws and regulations as they
have to be licensed by the National Energy RegulatdSouth Africa in order to be able to generate,
transmit or distribute electricily

In summary, all possible scenarios described alandd comply with national and local regulations as
there are no laws/regulations which specify thah&ndatory to destroy landfill gas as common peacti
at all landfills.

Step 2. Investment Analysis
Sub-step 2a: Determine appropriate analysis method

According to the “Tool for the demonstration andessment of additionality”, if the alternativestie
CDM project activity do not include investmentscoimparable scale to the project, then Option lismu
be used.

In this case, the most likely alternative to thejgct is not to install flaring and generation guuoént at
the site. Therefore, since no investments of alaingcale to the Project are involved, benchmark
analysis is applied.

Sub-step 2b: Option Il - Apply benchmark analysis

The likelihood of development of the Project withdaeing registered as a CDM (P1 or LFG 1), as
opposed to the continuation of current activitiasnospheric release of biogas) will be determingd b
comparing the project's IRR to a suitable benchmat&s of return available to investors in the Host
Country.

According to the “Tool for the demonstration andessment of additionality”, a relevant benchmark fo
a project’s equity IRR can be derived from governtrtond rates increased by a suitable risk premium
(to reflect private investment and / or projecteypThree sources have been used to establistadlsui
benchmark:

» According to the database from Bloomberg, an ackedged specialist in providing financial data
and investment information, the risk free rate (eglent to government bonds yields) for South
Africa in 2007 ) is 8.67%.

* In order to estimate the standard market returthénhost country, the average equity market return
has been analysed. The FTSE/JSE index consistfi sfoaks traded on a South African Stock
Exchange. During the most recent ten years prioth® investment decision (1997-2007), the
FTSE/JSE index has achieved a compounded annuah reft 17.53%. The equity/country premium
can be determined as the difference between thagarenarket return and the average risk free rate.

The average return on government bonds in thedoesttry during the most recent 10 years prior to
project implementation was about 9.2%. Hence, g tenm average risk premium of 8.31% has been
arrived at. (17.53% - 9.2% = 8.31%)

Electricity Regulation Act, 2006: Government gézeRepublic of South Africa, Vol 493 No. 28992aGse 8 (I) (a).
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* A beta coefficient applicable to (renewable) endryestments has been applied in order to account
for the systematic risk of the project activitybata value of 0.546 has been apgfied

The Equity Return Benchmark can be establishedrdompto the Capital Asset Pricing Model (CAPM)
as risk free rate + beta * equity country premi@&67%% + 0.546 * 8.31%). As such a realistic Equity
Return benchmark for lanitifgas capture and energy generation investments in tg Eountry at the
time of decision making is 13.21%.

Sub-step 2c: Calculation and comparison of finantiadicators

Table 5.1 below illustrates the result of the ficiahanalysis for the project activitgpnsidering a twenty-
one year periodAs shown, the projects IRR (without CDM revenus) lower than the chosen
benchmark.

Table B5.1:Financial results of the project (LFG 1 or P1) watid without carbon finance

Without CDM With CDM

IRR 9.61 % 20.33%

Discount rate

(the chosen benchmark) 13.21%

Table B5.2: Assumption for financial analysis

Input/Assumption Value Comments

Electricity price 650 650 is reflecting the 2009 value taken fromdaskMedium

(ZAR/MWh) Term Power Purchase Programme (EMTPPP), which
decreases over tirtfe See attached Financial Calculation.

Annual Increase in 5.24% Based on average Eskom tariff price adjustsnaver 10 years

electricity tariff (%/yr) from 1998 - 2007
http://financialresults.co.za/eskom_ar2008/annré&83005.ht
m)

Depreciation 10% Standard value

VAT on electricity 14% http://www.sars.gov.za/home.asp?pid=289#Income¥x

Income tax 29% See Guide for Tax Rates, pg 5. Bbotical corporate incomg
tax rateshttp://www.sars.gov.za/home.asp?pid=4589

Price per CER (ZAF GTZ Newsletter: Highlights 51, August 20076 Euro) for

0 |psaPpic (sharecode: IPS) - Beta value (Bloomlaagessional Service, Bloomberg Finance L.P.).

1 Assuming that landfill gas projects are more rigkgn an average energy project, this benchmarkbeamnsidered conservative.

12 Schedule of the Eskom Medium Term Power PurchaBeogram base tariff, Appendix H. Available from

(http://www.eskom.co.za/content/ MTPPP%20RFT%20rev2422013%20May%202008%5B1%5D. oy 2008.

At time of decision making the tariff structuretbfe power purchase programme (MTPPP) was not &lila South Africa yet. The only
available tariff at time of decision making is thekom Megaflex consumer Tariff of 2007-8 given kayiff book 2007. The Megaflex tariff is
the rate charged to urban consumers and rangeeédret® 124.92/MWh for standard and R 291.77/MWipéak
(http:/www.eskom.co.za/content/Tariff_guide_14May@ivres.pdf. Itis therefore conservative to use the tatifticture of
the MTPPP for assessing the additionality of thequt as it is considerably higher than the tafdilable decision making and thus the IRR
is increased.
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49 medium risk forwards converted at R9.86/Euro, e Av
ZAR/EURO 01/08/07 — 14/09/07 (South African Reserve

Bank:
http://www.resbank.co.za/histdownload/histdownlbéah)

Total Investment CO.StS 13,314,698 Based on Quote from Ener-G Natural Power Limite8tH1
for power generation

equipment (ZAR) August 2007)

Total Investment costs 4,536,611 | Gas Collection - Based on quote breakdivam Megapile

for gas collection and (17 September 2007) see project cost split up tab

flaring equipment Flaring System - Based on quote from Biogas Tedauyl(5
(ZAR) September 2007).

Total Investment Costs 4, 811,718| Electrical Connection — Quotation étgctrical construction
for Electrical from Plantech Associates (August 2006) and Catog&jd
Connection & Civils Electrical (3 September 2007)

(ZAR) Civil works - Quote from Ubuntu Transport Logisti¢Bty)

Ltd (4 September 2007)

Average Management 250,000 Ener-G systems (Pty) Limited
and Operation costs: gas
collection  component
per year (ZAR)

Average Management & 375,000 Ener-G systems (Pty) Limited
Operation costs: gds
flaring component per

year (ZAR)

Average Management & 1,803,716 | Based on information from Ener-G Naturaler Limited
Operation costs: Power dated 21 September 2007

generation per year

(ZAR)

Average Project suppoft 1,297,000 | Ener-G systems (Pty) Limited
cost"® per year (ZAR

Detailed information on the financial analysis tagrout can be found in Annex 3.

Sub-step 2d: Sensitivity analysis

A sensitivity analysis was undertaken using assigmptthat improve the IRR to the benchmark value.
As demonstrated in the table below, the investroest would have to be 18.36% lower than anticipated
the Operation & Maintenance Costs 18.39% lowerher électricity revenue or electricity generation
would have to increase by 11.95 %.

Table B.5.3— Sensitivity analysis

13 The “project support costs” are part of the operatand maintenance costs and include overheadsabodr
costs covering the services involved in the projectivity. These include labour costs (Directorsaridgers/
Engineers/ operators salaries, Health & safetygmersl etc), and project overheads (rents, telephsta¢ionary,
travel, software and payroll costs etc). All theskministrative costs are essential part of projeahagement and
imperative for operation of the project and haverbelubbed together as “project support costs”.
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Scenario % Change IRR (%)
Base case n/a 9.61%
Benchmark n/a 13.21%
Reduction in investment costs - 18.36% 13.21%
Reduction in Operational & Maintenance Costs - 3%3 13.21%
Escalation of electricity revenue +11.95% 13.21%
Escalation of electricity generation +11.95 % 2136

The sensitivity analysis shows that a considerasi&tion of major parameters would have to hagpen
order to improve the equity IRR to the benchmarkuea Such a variation is unlikely to occur,
specifically, with regard to:

Investment costs:

At a reduction of the investment cost by 18.36%, IRR would reach the benchmark value. A reduction
in investment costs by 18.36% is highly unlikely these costs are based on the cost of equipment
required for the Project, which is not likely toctease substantially.

Reduction in Operational & Maintenance Costs:

At a reduction of the Operational & Maintenance Sdg/ 18.39%, the IRR would reach the benchmark
value. A reduction in operation & maintenance cdtd.8.39% is highly unlikely as these costs are no
likely to decrease substantially.

Electricity revenue/generation escalation:

With an escalation of 11.95% in revenue/genenatibe IRR would reach the benchmark value. The
financial model already assumes 5.24% annual dgwalaf the base electricity based on Electricity
price tariff adjustments over the 10 years (1998730. As such, further escalation of 11.95% is
unlikely to happen in the electricity tariff. An adation of 11.95% in electricity generation is
tantamount to the change in tariff as it would brilne same change in the revenue of the project
(Electricity revenue = tariff * electricity generam). Further, this depends on and is restrictedhay
modelled LFG availability based on the “Tool to etetine methane emissions avoided from disposing
waste at a solid waste disposal site” and is ulflitechange by 11.95%.

In conclusion, the project's IRR is not substargiaugh to warrant investment in this project ewith
an increase in electricity revenue or productiona decrease in investment or operation & mainte@an
cost. The installation of a landfill gas to enemgject is therefore not viable without consideratof
carbon finance, and more specifically the reverhtained under the CDM.

Method:

EB41 Annex 45 requires the consideration of sudfitivariation in the input parameters to ensuré tha
the additionality of a project is robust. This cande suggests that variation of at least 10% imeeit
direction should be considered where appropriate.t&8ted the sensitivity of the project’s additiiga

by increasing revenues (+) and decreasing (-) cbeth capital and operational, and as a stoppaigt p
we used the values that rendered the project IRRilelp the benchmark. Decreasing revenues and
increasing costs would not be reasonable as thigdwarther decrease the financial attractivendsh®
project i.e. would make the project even more aoititi. An explanation was then given regarding the

14 See Eskom Annual Report 2008. Available fromigifinancialresults.co.za/eskom_ar2008/annre@s0@5. htm>
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probability of obtaining such additional revenuereducing the expenditure to such a degree. Thgeran
we tested was in fact far larger than +/-10% ang thhe Guidance of EB41 Annex 45 was adhered to in
full.

Step 3. Barrier Analysis

Barrier Analysis is not used for the demonstratddradditionality for the project as the CDM project
activity is unlikely to be financially/economicalittractive (as per Step 2c Para 11b).

Step 4. Common Practice Analysis for South Afric
Sub-step 4a: Analyse other activities similar teethproposed project activity

Although landfill gas has been recognised as acgoaf odour and as a potential explosion hazawm, fe
gas management systems have been constructedtireSoAfricd®. Further, landfill gas management in
southern Africa is currently limited to passive tieg of gas®. Passive venting involves construction of
impervious migration barriers adjacent to the ldhdhd passive venting from boreholes and perg&dat
pipes within the landfill resulting in GHG emissgrTherefore, prevailing practice in South Afrisao
either vent the LFG to ensure that the concentraifanethane in any particular area of the landfilys
below hazardous levels, or to not install any kifichanagement and capturing system.

To date there has been limited development of LFgpepts in South Africa (host country). Only a few
landfills in the Host Country have been designegbdaially collect and flare/or utilise the genet
LFG and these have been under CDM (See table B.5.4)

Table B.5.4:Activities similar to Proposed Project Activity:

Name Status’

Durban Landfill Gas to Energy Project |-Registered as a CDM project on 15 December 2006
Marianhill and La Mercy Landfill

Enviroserv Chloorkop Landfill Gas RecoverRegistered as a CDM project on 27 April 2007
Projec

Durban Landfill-Gas Bisasar Road Registered aBD® @roject on 26 March 2009

Alton Landfill Gas to Energy Project Under Validatias a CDM Project

Ekurhuleni Landfill Gas Recovery Project|tnder Validation as a CDM Project
South Africa

All projects similar to the proposed project adiivare developed under the CDM, and are therefore
excluded from the discussion on prevailing practice

Thus, with the exception of a few landfills devetapa CDM project, as mentioned above the other
landfills don’'t have LFG collection and flaring $gms. The reason for the lack of widespread LFG

15 Department of Water Affairs and Forestry, 1998nishium requirements for waste disposal by landfiiapter 8.4.6 Gas Management

Systems, page 8-11 Available from: http://www.dwaf..za/Dir_WQM/docs/Pol_Landfil. PDF

16 Department of Water Affairs and Forestry, 2005nikhum requirements for waste disposal by landdithft 3¢ edition, Chapter 8.4.6 Gas

management systems, page 99 Available from:
http://www.dwaf.gov.za/Documents/Other/WQM/RequiesntsWasteDisposalLandfillSep05Part4.pdf

1 http://cdm.unfccc.int/Projects/projsearch.html
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collection and combustion systems is that thatethmnrently is no law that obligates the capturd an
destruction (or use) of LFG, nor is there an ecdndntentive for capturing and utilising the LEGIn
summary, the passive venting method is still plevgpractice in landfills throughout the Host Coyn

Sub-step 4b: Discuss any similar options that aexorring

Since the only landfills which have active landfihs capture and flaring are CDM projects or in the
process of applying for CDM, the project does retéhany options similar to that of the project\aty;
which do not consider CDM.

Additional step: CDM consideration
The validation of the project activity has starfer to the start date of the project activity.id'm itself
substantiates the seriousness of CDM involved émpitoject. Further, the CDM was considered early on
in the decision making process of the New Englamdifill. The main milestones achieved throughout
the CDM project are presented befdw

Table B5.6 Major Milestones achieved throughout CDM Project

Milestone Date Achieved Comments
Tender Notice published by29 September 2005 The tender notice clearly
Msunduzi Municipality to develop mentions that  Msunduzi
New England Landfill undey municipality, an owner and
CDM?° operator of the New England
Landfill Site, is interested in
developing the project under

CDM to capture and utiliz
the methane currently being
emitted from the site to
generated electricity.

Final Lease & Gas Rights26 September 2007 The Agreement in its segtion
Agreement Signed by Ener-G Recital, mentions that ENER-
Systems Msunduzi (Pty) Ltd and G Systems Msunduzi intends
the Msunduzi Municipality td to enter into ERPA for the
develop the proposed project under sale and purchase of CERs
CDM arising from the combustion

of Landfill Gas by ENER-G
Systems Msunduzi at the site
pursuant to this agreeme

ERPA signed between the project January 2008 The signing of ERPA before
developer and EcoSecurities the start date of the projert
activity further substantiates

18 1n South Africa currently the revenue from land§jis electricity generation is not adequate tofpagll the capital investment and running
costs.Landfill Gas use in South Africahttp://www.resource-india.net/html/landfill_gas_isétion_in_sou.php

19 According to EB regulations CDM consideration sloet need to be proven if the start date is #fiePDD was submitted for validation.

This is the case for the proposed project, neviegsdor completeness and conservativeness reasitece regarding the prior consideration
of CDM is provided in the PDD and supportive docuatseare provided to the DoE..

2 The Msunduzi Municipality Tender Notice, publishe The Witness, Thursday September 29, 2005.
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the seriousness of CDM
consideration by the Project
Developer.

EIA submitted for Approvi 18 November 20(
Validation Work Order Signe 16 March 200
Version 1 of the PDD uploaded orl7 March 2009
the UNFCCC website for global
stakeholder consultation
Purchase order for Genséstart | 9 April 2009
date of the CDM Project

Validation Site Visit Date 15 April 2009
Expected Start Date ofOctober 2009
Construction

Expected Operation Start Date December 2009

The start date is in line with the EB clarificatiiB 41 para 67) and refers to the definition aftstiate

as per Glossary of CDM terms version 04. The state shall be considered to be the date on whieh th
project participant has committed to expenditurelated to the implementation or related to the
construction of the project activity. This, for exale, can be the date on which contracts have been
signed for equipment or construction/operation isess required for the project activity. Minor pre-
project expenses, e.g. the contracting of servigagment of fees for feasibility studies or preliay
surveys, should not be considered in the deterinimaff the start date as they do not necessarilicate

the commencement of implementation of the project.

The project has not started construction and tipe@ed start date of construction of the projetiviig

is October 2009. However, the purchase order ftB MW biogas genset has been raised for the project
activity. Thus the start date of the project atyivias been taken as the date on which the purdrdse
was raised as representing the time project degelopmmitted to major expenditures related to the
implementation of the project and is earlier of stonction / implementation for the project activity

| B.6 Emission Reductions |

| B.6.1. Explanation of methodological choices: |

Baseline emissions

BEy = (MDproject,y_ MDBL,y) * GVVPCH4 + EI-LFG,y . CE'%Iec,BL,y'*' ETLFG,y* CEFther,BL,y (1)

As the proposed project activity does not includeexmal energy component, all following equatfons
will exclude this component for simplification. Ake project may include an electricity generation
component, all equations include this component.

BEy = (M Dproject,y_ MDBL,y) * GWPCH4 + EI—LFG,y CEFelec,BL,y (l*)

Where:

2 equations which are modified and/or simplifiare marked with a (*). Unless specified all etpreg are from ACMO0001.
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BE, tCO.e Baseline emissions in year
MD projecty tCH, The amount of methane that would have been destfoymbusted
during the year, in the project scenario;
MDeg_y tCH, The amount of methane that would have been destfoymbusted

during the year in the absence of the project duegulatory and/or
contractual requirement;

GWFcha tCC, e/tCh,  Global Warming Potential value for meth?*

ELirey MWh Net quantity of electricity produced using LF@hich in the absence of
the project activity would have been produced bywero plants
connected to the grid or by an onsite/off-site dofgel based captive
power generation, during yey;

CERecypL tCOe/MWh  CQ emissions intensity of the baseline source oftetgty displaced.

As mentioned above, there is not regulation/ cattiar destruction of methane from the landfillthre
baseline, hence M, - The amount of methane that would have beenagstfcombusted during the
year in the absence of the project due to regyladod/or contractual requirement — has been taken a
zero.

A. Methane destroyed by the project activity (Mfe..,) — procedure to be used during project activity:
Sum of the quantities fed to the flare(s) and thwgr plant(s):

M Dproject,y =M Dflared,y +M Delectricity,y (8*)

Where:

MDprojecty ~ tCHs  The amount of methane that would have been desttay@busted
during the year, in the project scenario

MD fiared y: tCH;  Quantity of methane destroyed by flaring duringryea

MDelectiicity,y  tCHa  Quantity of methane destroyed by generation oftetéty during
yeary.

If several flares or several electricity generatare used in the project, M4, and, respectively,
MD eiectricity,y Will be the sum of the quantities destroyed intladl flares (respectively: in all the electricity
generators).

The quantity of methane destroyed by flaring i€@kted using the following equation:

MD iaredy = (LFGrarey * Werayy *D cra) — (PBiarey /| GWR-H) ()]
Where:
MD#iaredy:  tCHy Quantity of methane destroyed by flaring duringryea
LFGpae,: NMLFG Quantity of landfill gas fed to the flare(s) duritige yealy;
Wehay: Nm*CHJ/NmM’LFG Average methane fraction of the landfill gas rasasured

22 This is 21tCQ@e/tCH, for the first commitment period.
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during a yeay;,
Dcha: tCH/Nm*CH, Methane densify;
PEiare.y: tCOe Project emissions from flaring of the residuas géream in

yeary determined following the procedure described ia th
“Tool to determine project emissions from flaringasgs
containing methane”
GWFchs:  tCOe/tChH, Global Warming Potential of metha
Once the Project will include electricity generatirom the captured LFG, the quantity of
methane destroyed through combustion in the eb#gtrjeneration engines will be calculated
using the following equation:

|VlDeIectricity,y: LFGeIectricity,y* WCH4,y*D CH4 (10)

Where:

MDeiectricity,y ~ tCHa Quantity of methane destroyed by generation oftetsty
during yealy;

LFGelectricity.y NMLFG Quantity of landfill gas fed into the electticgenerator
during yealy;

WeHa,y: Nm*CH,/Nm°LFG Average methane fraction of the landfill gasresasured
during yealy;

Dena. tCH,/NmM°LFG Methane density.

B. Methane destroyed by the project activity (Mfa..) — procedure to be used for ex ante estimate:

The amount of methane that will be destroyed/conauduring the year (MRject,) is estimated ex-ante
with the following equation:

— 25
MDproject,y— BECH4,SWDSJGWPCH4 * €degasssing system (13)

BEchs,swosyis the methane generation from the landfill in &isence of the project activity at year y
(tCO2e), calculated as per thiool to determine methane emissions avoided frispasal of waste at a
solid waste disposal site”

BE 1y sums, = @ (1) GWP,,,, - (1 fox);%‘ F-DOC, -MCF-> > W, _-DOC, gty -[1 fe'ki)
| 2 =5 (1)
Where:
' Parameter | Unit | Default | Description |

2 Methane fraction of the landfil gas to be measduon wet basis. No landfill gas cooling units vaé in place prior to the gas analyser;

hence the landfill gas is not cooled down to thev gi@int (which would be necessary to perform a hgasurement). The measurement of
methane fraction can therefore be considered tmkeewet basis.

24 At standard temperature and pressure (0 degisi€and 1,013 bar) the density of methane is@Z068 tCH / m’CH,.

% This factor has been added to the equation ierdareflect the guidance provided in ACM0001 @4agd): “The efficiency of the

degassing system which will be installed in thggmbactivity should be taken into account whiléreating the ex-ante estimation”.
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BEcha,swosy

tCOe

Methane emissions avoided during the year y fron
preventing waste disposal at the solid waste dapo
site (SWDS) during the period from the start of the
project activityto the end of the year

0.9

Model correction factor to account for model
uncertaintie

026

Fraction of methane captured at the SWDS and
flared, combusted or used in another manner; ta n
the relevant regulations or contractual requiresien

GWPeHa

tCOe/t CH,

21 for 1
perioc

Global Warming Potential of methane, valid for the

relevant commitment peric

OX

0.1

Oxidation factor (reflecting the amountroéthane
from SWDS that is oxidised in the soil or other
material covering the waste);

Volume
fraction

0.5

Fraction of methane in the SWDS gas;

DOG

0.5

Fraction of degradable organic carbon that ca
decompost

MCF

1.0

Methane correction factor;

Tons

Amount of organic waste typprevented from
disposal in the SWDS in the yex;

DOG

weight
fraction

See B.6.2

Fraction of degradable organic carbomgdght) in
the waste typg

See B.6.

Decay rate for the waste tyj;

Waste type category (index);

X| @ x

Year during the crediting period : x runsrfrdhe
year when the landfill started receiving wastesljx=

to the year for which emissions are calculated Yx=y

Year for which methane generation potengal i
calculated.

>

nee

The default values above were taken from ‘ti@ol to determine methane emissions avoided from
disposal of waste at a solid waste disposal sit¥here the tool provides different values to chivem,
the following choices were made:

f: 0 according to guidance in equation 13 of ACMDOO
OX: 0.1 because the landfill is covered with a wixsand and clay.

MCF: 1.0 because the landfill is considered as reaeeobic managed solid waste disposal site
with controlled placement of waste, cover matearad levelling of the wasté’

DOG: values are chosen assuming that the waste is(meetdrying process before being
landfilled). Please find the values for the differevaste types listed in Section B.6.2.

26

Refer page 10/25 of the methodology ACM0001,Mer

27 See the New England Road Landfill Permit (No. 16/2203/D3/Z1/P64) which states as a General Omgratimeasure (point 4.3.1 pg 4)
that waste disposed at the site must be compantédavered at the end of each day with a minimurb5®mm of soil.
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ki :values are chosen considering that the climatdéoieal and temperate (Mean Annual
Temperature < 20°C) and dry (Mean Annual Precipitak 1000mm), which is the case in
Pietermaritzburg.

Once BEns swosyis calculated according to the Tool, a collectadficiency is applied to this value in
order to reflect the fact that not all methane geteel is actually captured by the collection system

The collection efficiency value should consider tifgsical conditions of this landfill (properly meged

with lining) as well as the capping material (mikabay and sand) used to cover the waste, but those
parameters are already addressed by the formuthtasealculate BB swosy Therefore, according to
Biogas Technology Group Ltd expertise, a 70% ctibbecefficiency is a reasonable factor to use,tas i
reflects only the efficiency of the system itsglipes, blower, etc.).

However, this is only for the purpose of ex-antiewdation of baseline emissions. The actual baselin
emissions would be based on monitored quantityFs lavoided from release into atmosphere.

C. Amount of methane that would have been destroyeudosted in the absence of the Project due to
regulatory and/or contractual requirements @

The amount of methane that would have been destf@penbusted in the absence of the project activity
due to regulatory and/or contractual requiremesitgero. This value is justified based on the that

the regulatory requirements as specified in thedfiirPermit for the sit&’ do not indicate any specific
amount of gas collection and destruction or utiia The landfill operator is also not collectitige gas
generated in the landfill. M§), therefore equals zero.

D. Determination of CEfcpiy

As the baseline is electricity generated by platsnected to the grid, the emissions fa@&Feiec gLy,
for the relevant grid is calculated according tdi@pl of the requirements of th@&ool to calculate the
emission factor for an electricity systenThe calculation method, steps and results amngbelow

» STEP 1:ldentify the relevant electric power system.

The landfill site where the project activity takglace is connected to the National Grid of Southcat
We therefore regarded the National Grid of Southcafas the relevant electricity system for thej@&b
activity.

» STEP 2:Choose whether to include off-grid power plantstime project electricity system

As the baseline is electricity generated by plaatsnected to the grid, the emissions fa@&Feiec gLy,
for the relevant grid is calculated according toti@p I: “Only grid power plants are included in the
calculation”, this option corresponds to the prageccontained in the previous version of the tool.

* STEP3: Select a method to determine the operating mardiv()
The calculation of the operating margin emissiocida (EFiq.omy) is based on one of the following
methods:

(a) Simple OM, or

2 See Climate Data for Pietermaritzburg from thatBd\frican Weather Service.

% Department of Water Affairs and Forestry, 1998 nHeNumber 16/2/7/U203/D3/21/P64 New England Roaddfill Site.



=\ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. ONFOCe
)  d

CDM - Executive Board

page 25

(b) Simple adjusted OM, or
(c) Dispatch data analysis OM, or
(d)Average OM.

As per in the aforementioned tool, the grid data $outh Africa indicates that low cost must run
resources constitute less than 50% of total gricegtion. Thus th8imple OM method will be used.
Moreover, theex antedata vintage is chosen to calculate thg.ffusimpey USINg a 3-year generation-
weighted average, based on the most recent dallatdeaat the time of submission of the CDM-PDD to
the DOE for validation (2002-2005). Please refenén3 for more details.

» STEP 4:Calculate the operating margin emission factor acding to the selected method

In accordance with the tool we have data on fuelsamption and net electricity generation of each
power plant and thus Option Al is chosémder this option, the simple OM emission factocadculated
based on the net electricity generation of eachepamit and an emission factor for each power wast,
follows:

Z EGm,_v ) EFEL:m_}-'
EFg:rid,OMsimple,}-‘ == Z EG (1)
my
m
Where:
EFgidoMsimpley = Simple operating margin CO; emission factor in year v (tCO»/MWh)
EGuy = Net quantity of electricity generated and delivered to the grid by power unit i in year y
(MWh)
EFeLmy = CO; emission factor of power unit m in year y (tCOx/MWh)
m = All power units serving the grid in year y except low-cost / must-run power units

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

And whereby the emission factor &F,, of each power unit m is determined as follows:

Z ch:m?}. * NC"\;L}' * EFCO?JJ-’

EFEL my
" EG,,
Where:

EFfrmy = (O emission factor of power unit 7 in year y (tCO»/MWh)

FCimy = Amount of fossil fuel type i consumed by power unit / in year v (Mass or
volume unit)

NCViy = Net calorific value (energy content) of fossil fuel type 7 in year v (GI/mass
or volume unit)

EFconiy = CO, emission factor of fossil fuel type i in year y (tCO,/GJ)

EGny = Net quantity of electricity generated and delivered to the grid by power
unit 7 in year y (MWh)

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

i = All fossil fuel types combusted in power unit i in year v

y = The relevant year as per the data vintage chosen in Step 3
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» STEP 5:dentify the cohort of power units to be included the build margin
The sample group of power unitsused to calculate the build margin consists ofegith
(a) The set of five power plants that have been buistmecently, or
(b) The set of power capacity additions in the eleityrigystem that comprise 20% of the system
generation (in MWh) and that have been built meséently.

Additional guidance: project participants should use the set of powsts that comprises the larger
annual generation. As the last 5 power plants lgsdle annex 3) constitute 31% of the system geaerat
option (a) has been used.

In terms of vintage data the build margin will l@aulated ex-ante as per Step 3.

* STEP 6: Calculate the build margin emission factor

The build margin is calculated using the followeguation:

> EG,, , <EFy

EF_.. =
end, B, v
> EG,,
m
13)
EFgria.amy = Build margin CQ emission factor in year (tGIMWh)
EGnhy = Net electricity generated and delivered to the bgigpower uniimin yeary
(MWh)

EFReLmy = CO, emission factor of power umtin yeary (tCO,/MWh)
m = Power units included in the build margin
y = Most recent historical year for which power genieratlata is available

e STEP 7:calculate the combined margin emission factor
The combined margin emission factor is calculatetbfdows:

EFgrid,CM,y = EFgrid,OM,y X WOM + EFgrid,BM,y X WBM (13)
Where:

Build margin CQ emission factor in year (tGIMWh)
Operating margin COemission factor in year (tGOAWh)

EFgrid,BM,y
EFgrid,OM,y
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Wowm = Weighting of operating margin emission factor (%)
Wsgm = Weighting of build margin emission factor (%)
In accordance with the tool 4 = 0.5 and Wy = 0.5 respectively.
Project emissions:
Project emissions are calculated as follows:

PE = PEcy* PEc iy (16)
Where:
PE, tCQy/yr  Project emissions in yey;
PEecy tCO/yr  Emissions from consumption of electricity iretproject case. The

project emissions from electricity consumption:PEwill be calculated
following the latest version dff ool to calculate baseline, project and/or
leakage emissions from electricity consumpt.

PEcqjy tCO./yr The CQ emissions from fossil fuel combustion in caserid ¢ailure
during the yeay. The project emissions from fossil fuel consumpti
PE-c, will be calculated following the latest version“@bol to
calculate project or leakage G@missions from fossil fuel combustion”
defined in section B.2.

On top of these two sources of project emissiomstet are also emissions due to flaring, which are
accounted for separately in equation 9. The praesdto calculate those 3 sources of project enmissio
are described below.

Project emissions from flaring

Project emissions from flaring will be calculatatanonitored according to the procedures desciibed
the “Tool to determine project emissions from flaringsgs containing methaheAs the project uses
enclosed flares, two options are available to ddter the flare efficiency. Option a) will be chosés.
to use a 90% default value.

The project emissions from flaring gases are catedl as follows:

2760 EEN
PE_.‘E!T."P._T = E El{RC—_.’_- o (]-_ 'rl.'r__-".'!T.'lF..i!:I ’<%
fml (15)
Where:
PEiare,y: tCOe Project emissions from flaring of the residua gaieam in a yeat,
TMge kg/h Mass flow rate of methane in the residual (n the houh;
Nflare, t Flare efficiency in houh;

GWF tCQOe/tCH;  Global Warming Potential of metha
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As the project uses the default efficiency value daclosed flares, the flare efficiency in the hour

(T]flare,h) is:

« 0% if the temperature in the exhaust gas of thee f(@flare) is below 500 °C for more than 20
minutes during the hour.

* 50%, if the temperature in the exhaust gas of ldue f(Tflare) is above 500 °C for more than 40
minutes during the hour, but the manufacturer’s specifications on properraipen of the flare are
not met at any point in time during the héur

* 90%, if the temperature in the exhaust gas of ldue f(Tflare) is above 500 °C for more than 40
minutes during the hour and the manufacturer’'s specifications on properatpn of the flare are
met continuously during the hobr

The mass flow rate of methane in the residual gaslculated as follows:

TM e = FVagh * Poganes * Poman

(13)
Where:
TMge kg/h Mass flow rate of methane in the residual gas énhiburh;
FVre Nmh Volumetric flow rate of the residual gas at natmmonditions in hour
h;
fVemarer - Volumetric fraction of methane in the residuas ga hourh;
PcHar kg/Nm® Density of methane at normal conditions (0.7

Project emissions from electricity consumption:

Project emissions from electricity consumption wik calculated and monitored according to the
procedures described in tH&ool to calculate baseline, project and/or leakaganissions from
electricity consumption”

Scenario A: Electricity consumption from the grid is applicable for the project activity, using the
following formula:

PEecy=2 EGeyjy* EFeLjy™ (1 + TDLyy) @)

Where:

Parameter Unit Description

PEecy tCO/yr Project emissions from electricity consumptmnthe project activity in
yeary;

ECeyjy MWh Quantity of electricity consumed by the projetgctricity consumption
source j in yeary;

ER iy tCO,/MWh Emission factor for electricity generation f&ource j in yeary;

TDL;y - Average technical transmission and distributimssks for providing

electricity to source j in yeary.

According to the Tool to calculate baseline, project and/or leakagmissions from electricity
consumption”Option Al is selected to calculate the combinedgmaemission factor for the South
African electricity system. According to thd@ool to calculate the emission factor for an ekcity
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system” (EFejy = EFRyia.cmy) and will be fixed ex-ante (see paragraph D of basetmission section
above). TDL, will be taken from the South African national etegty utility, Eskom, at 89%.

In stage I, the auxiliary equipment will be supglieith electricity from the national grid. Project
emissions due to grid electricity consumption vk measured through monitoring the electricity
imported from the grid. In stage Il, the auxiliasgnsumption will be met by the renewable electyicit
generated by the project activity. Surplus elettiridf any, will be exported to the grid. The bhse
emissions, due to generation of renewable elettricistage 11, will be based on net electricitypered

to the grid. In stage I, if any electricity is iimgied from the grid to meet the auxiliary consumiptithe
same would be monitored to calculate project emisdue to grid electricity consumption.

Project emissions from fossil fuel consumption:

The project may use a fossil fuel generator onisitgenerate electricity in case there is a faibfrgrid
electricity (though this is very unlikely). If thisappens, the emissions from fossil fuel combustion
(PEecj,) will be calculated as per the option B3 of tHeol to calculate baseline, project and/or
leakage emissions from electricity consumption”

As per option B3 of the aforesaid tool, thool to calculate project or leakage G@missions from
fossil fuel combustionshall be followedo determine the project or leakage emissionsplésAis:

The following equation will be used:
PEgc;, = 3 FCy;, xCOEE,,

)
Where:
Parameter Unit Description
PEecjy tCOfyr CGO, emissions from fossil fuel combustion in procedsijing the
FCiy Ma_lss or volume éeuae[z’tity of fuel typé combusted in procegsiuring the yeay;
COER, tjcr:]gj%ass or volume CO, emission coefficient of fuel tygen yeary;,
unit

The CQ emission factor of the fuel type used is calculaising Option B according to th&dol to
calculate project or leakage G@missions from fossil fuel combustion’

COEF,, = NCV,, X EFCO,;, (4)

Where:

Parameter Unit Description

30 Eskom 2008 Annual Report. Available from: < httjnéncialresults.co.za/eskom_ar2008/ar_2008/corctiirs_report_02.htm>
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COEF, tCOJ/mass or CO, emission coefficient of fuel typgen yeary;,
volume unit
NCV;, GJ/mass or Weighted average net calorific value of the fupltiythe year;
volume unit
EF;y tCOJ/GJ Weighted average G@mission factor of fuel typiein yeary;

I - Fuel types combusted in procq during yealy

Leakage emissions:
No leakage effects need to be accounted undemikiisodology.

Emission reductions:

Equation 17 of ACMO0001 is copied below and expkchin order to clearly differentiate between the
various sources of project emissions. Project eamissfrom flaring are already included in the
calculation of MQ..y (equation (9)), and thus in Mde: and BE. Hence, they do not have to be
deducted once more in the overall emission rednctalculation in equation (17*). Only project
emissions from electricity use and fossil fuel aseincluded in PE

ER,/ = BE, - PE = BE, — PEcy a7

Where:

ER tCOzelyr Emission reductions in yegr

BE, tCO.elyr Baseline emissions in yeagr

PE tCOelyr Project emissions in yegr

PEc, tCOelyr Project emissions from electricity consumption @agy.

All ex-antecalculations to obtain the emission reduction friv@ project activity are listed in Section
B.6.3.

B.6.2. Data and parameters that are available atalidation: |

The table for parameter Ckf&pg, has been included in the list of “Data and paransethat are
available at validation” while ACMO00O0L1 lists it ifData and parameters monitored”. This is because
project participants have chosen the option of me-aetermination in accordance with the “Tool to
calculate the emission factor for an electricitgteyn”.

The following parameters included in ACMO0001 as t®and parameters not monitored” are not
applicable:

* MDDy as MO, =0

. MGHistaS MD)I,y =0
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e )
~v

The tables for the following parameters have beeluded in “Data and parameters that are available
validation” while the ‘Tool to determine methaneissions avoided from disposal of waste at a solid
waste disposal site” lists them as “Data and patarsenonitored”:

ACMO0001 assigns it a value of 0;

GWP-p4 as ACMO0O001 defines it as a parameter that is ruotitored; and
W, and p;x because they are determined only oeseantefor the purpose of estimating

emission reductions.

“f (fraction of methane captured at SWDS and flamimbusted or used in another manner)” as

Parameters available at validation as per ACM0O@dnsolidated baseline and monitoring methodology

for landfill gas project activities”.

Data / Parameter:

Regulatory requirements relatingto landfill gas projects

Data unit:

Description:

Regulatory requirements relating todfdl gas projects

Source of data used:

Draft ‘Minimum Requirements\Whaste Disposal by Landfill', Departme
of Water Affairs & Forestry, 2005 and Landfill Pdtnfor New England
Landfill Site.

Value applied:

Will be reflected in Mg, which for thefirst crediting period is zero

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied:

The draft ‘Minimum Requirements for Waste DispdsalLandfill’ published
in 2005 constitutes the most recent legislatiodamnlfill site management i
South Africa. They do not specify that it is a matwly requirement tg
actively capture, flare or destroy landfill gaseaery landfill in South Africa
y They mainly provide guidelines to ensure safety lioyiting landfill gas
accumulation via passive ventilation. The Landfiirmit for the site, whicl
specifies specific regulatory requirements for $ite, does not mandate th
any landfill gas must be captured or flaréd.
The information will be recorded annually, howevtewill only be used for|
changes to MR, at the renewal of the crediting period.
At the time of renewal of crediting period, ER Kl calculated accordingl
in case new regulations are formulated requiringaatory capture, flaring g
destruction of LFG

=

at

- <<

Any comment Further infemation in Section B.6.
Data / Parameter: GWP:-ps

Data unit tCC.e/tCh,

Description: Global Warming Potential of methane
Source of data used: IPCC

Value appliec 21

Justification of the
choice of data or
description of
measurement methods

21 for the first commitment period. Shall be updagecording to any future
COP/MOP decisions.

31

Department of Water Affairs and Forestry, 1998 nHeNumber 16/2/7/U203/D3/21/P64 New England Roaddifill Site.
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and procedures actuall
applied

Any comment:

This parameter is also referred tthe“Tool to determine methane emissiq
avoided from disposal of waste at a soliaste disposal site

Data / Parameter: (DN

Data unit; tCH/M°CH,
Description Methane Densit
Source of data used:

Value applied: 0.0007168

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied:

At standard temperature and pressure (0 degreau€elsd 1,013 bar) the
density of methane is 0.0007168 t{#CH,.

Any comment:

Data / Parameter:

BECH4,SWDS,V

Data unit:

tCQe

Description:

Methane generation from the landfilthe absence of the project activity at
yeary

Source of data used :

Calculated as pelTobel to determine methane emissions avoided from
disposal of waste at a solid waste disposal ..

Value applied:

See Annex 3 for values

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied:

As per the Tool to determine methane emissions avoided frapodal of

e )
A ’

ns

waste at a solid waste disposal &itBee below the tables describing the

parameters used in that tool.

Any comment:

Used foex-anteestimation of the amount of methane that wouldceHasen
destroyed/combusted during the y

Data / Parameter: CERecaL,

Data unit tCC,/MWh

Description: Carbon dioxide emission factor of ggldctricity

Source of data used: | “Tool to calculate emission factor for an electticisystem”
Value applied: 0.93

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied:

This factor is calculated as per thEobl to calculate the emission factor for
an electricity systefn The parameter will not be monitored annually &s th
ex-ante option is used to calculate the simple GMIwed by théTool to
calculate project emissions for an electricity syst. See Annex 3 for

y detailed calculations of this factor, including afisumptions used.

Any comment:

Note that CEFgecp, = ERjy from “Tool to calculate baseline, projeg

—_
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and/or leakage emissions from electricity consuamitiand EFyigcm,y from
“Tool to calculate the emissiomlctor for an electricity syster

The following parameters are taken from tfieol to calculate the emission factor for an electy

system”and used to cal

culate CkEgLy

Data / Parameter: FCim.y
Data unit: T
Description: Amount of fossil fuel typdeconsumed by the group of power uniisn yeary

(mass or volume unit)

Source of data used:

Eskom (South African eletyraupply company) NERSA (National
Electricity Regulator South Africa), Latest Elecity Supply Statistic

Value applied:

See Annex 3

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

D

Once for each crediting period (ex-ante option).
Most up-to-date and publicly available data onifdagl consumption by
power plants in South Africa.

Any comment:

Data / Parameter:

NCV.,

Data unit:

GJ/mass or volume unit

Description:

Net calorific value (energy contenitfassil fuel typei in yeary

Source of data use

IPCC 200€Guidelines for National Greenhouse (Inventorie:

Value appliec

See Annex

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied

D

IPCC default values. Once for each crediting mk(ex-ante option)

Any comment:

Data / Parameter: EFcoziy

Data unit: tCQTI

Description: CO, emission factor of fossil fuel tygen yeary

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories
Value applied: See Annex 3

Justification of the

choice of data of

description of

measurement method
and procedures actual
applied :

SIPCC default values. Once for each crediting mk(ex-ante option)

y

Any comment:

e )
A ’
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Data / Parameter: EGny
Data unit: MWh
e l;l:etlrslectnmty generated and delivered to the d¢pydpower plant / unitn in

Eskom (South African electricity supply company) REA (National

SOUIS B I LB Electricity Regulator South Africa), Latest Elecity Supply Statistics

Value applied: See Annex 3

Justification of the
choice of data o Most recent publicly available data on electrigtypply statistics sourced from
description off South African electricity utility (Eskom) and Natial Energy Regulato
measurement method{NERSA).

and procedures actuallyOnce for each crediting period (ex-ante option)
applied :

=

Any comment:

The following parameters are taken from tiieol to determine methane emissions avoided from
disposal of waste at a solid waste disposal satet! used to calculate M, (also designated by the

symbol BB swos,y-

Data / Parameter: )

Data unit -

Description: Model correction factor to account for model unaigties

Source of data used:

Value appliec 0.9

Justification of the As defined in the Tool to determine methane emissions avoided frepogal
choice of data or of waste at a solid waste disposal si¥érsion 04, adopted at EB 41.

description of
measurement methods
and procedures
actually applied

Any comment

Data / Parameter: OX
Data unit -
Description: Oxidation factor (reflecting the amount of methdmwen SWDS that is oxidized in

the soil or other material covering the waste)

Source of data used: | Tbtol to determine methane emissions avoided frepodal of waste at a solid
waste disposal siteVersion 04, adopted at EB

Value applied: 0.1
Justification of the As defined in the Tool to determine methane emissions avoided frepodal
choice of data or of waste at a solid waste disposal si¥érsion 04, adopted at EB 41.

description of
measurement methods
and procedures

actually applied :
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Any comment:

Data / Parameter: F

Data unit: -

Description: Fraction of methane in the SWDS gas (volume fragtio
Source of data use IPCC 2006 Guidelines for National Greenhouse Gesrltories
Value applied: 0.5

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied

Default value from theTool to determine methane emissions avoided from
disposal of waste at a solid waste disposal sitefsion 04, adopted at EB 41

Any comment:

This factor reflects the fact that some degradalganic carbon does not degrade
or degrades very slowly, under anaerobic conditionie SWDS. A default value
of 0.5 is recommended by IPC

Data / Parameter: DOCt

Data unit -

Description: Fraction of degradable organic carf@@®C) that can decompose
Source of data used: | IPCC 2006 Guidelines for National Greenhouse Gesritories
Value applied: 0.5

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Default value as defined in th&dol to determine methane emissions avoide

from disposal of waste at a solid waste dispogal s¥ersion 04, adopted at
EB 41.

e )
A ’

2d

Any comment

Data / Parameter: MCF

Data unit: -

Description Methane Correction Factor

Source of data used: | IPCC 2006 Guidelines for National Greenhouse Gasritories
Value applied: 1.0

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

1.0 foranaerobic managed solid waste disposal sitePefault value as

D

defined in the Tool to determine methane emissions avoided from

disposal of waste at a solid waste disposal sitetsion 04, adopted &
EB 41 for a site with controlled placement of veastover material an
levelling of the waste; was used.

1t
of

Any comment:

The methane correction factor (MCF) accounts ferféitt that unmanaged SWDS
produce less methane from a given amount of whatemanaged SWDS, becaus
a larger fraction of waste decomposes aerobicaltiié top layers of unmanaged

5e

SWDS.

Data / Parameter:

| DOCj |
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Data unit: -
Description: Fraction of degradable organic carfmnweight) in the waste tyge
Source of data used: IPCC 2006 Guidelines forddati Greenhouse Gas Inventories (adapted from
Volume 5, Tables 2.4 and 2.5)
Value applied: The following values for the diffatevaste typefare applied:
Waste type j DOC;
(% wet waste)
Wood and wood products 43
Pulp. paper and cardboard (other than sludge) 40
Food. food waste, beverages and tobacco 15
(other than sludge)
Textiles 24
Garden, vard and park waste 20
Glass. plastic. metal. other inert waste 0
Justification of the In accordance with'Tool to determine methane emissions avoided from
choice of data or disposal ofwaste at a solid waste disposal sitgérsion 04, adopted at EB 4{1.
description of
measurement methods
and procedures actually
applied
Any comments The values applied are for wet waste.
Data / Parameter: k
Data unit -
Description: Decay rate for the waste type
Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories (adapted from
Volume 5, Table 3.3)
Value applied:
Boreal and Temperate . T
(MAT=20°C) Tropical (MAT=20°C)
Waste typeJ Doy Wat P Wet
(MAP/PET | (MAP/FET Dﬁﬁﬁ" (MAP=
=13 =1) 1000mm)
Pulp, paper,
cardboard (other 0.04 0.06 0.043 0.07
eq | than shudze),
.- textiles
& 5 | Wood, wood 0.02 0.03 0.025 0.035
v = | products and straw
';_" e | Other (non-feod)
= _.5: o1zanic putrescible < = -
22 | carden and park 005 0.10 0.065 0.17
= r"':' waste
Feod, food waste,
" 2" | sewage sludze,
T = | beverages and 006 0.185 0.085 0.40
l_:_E‘ z?' tobacco
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Justification of the As per “Tool to determine methane emissions avofdad disposal of waste at

choice of data of a solid waste disposal site”.

description of

measurement methods

and procedures

actually applied :

Any comment: The values applied are for Boreal &perate (MAT< 20°C) and dry (MAP K
1000mm) conditions. Proof of the Climate data Pagtermaritzburg from the
South African Weather Service will be providedhe Validator upon request

Data / Parameter: F

Data unit: -

Description: Fraction of methane captured at theDS/Mand flared, combusted or used in
another manner

Source of data used: ACMO0001

Value appliec 0

Justification of the ACMO0O001 specifies that ‘f' shall be assigned a eatd O

choice of data of

description of

measurement methods

and procedures actually

applied:

Any comment

Data / Parameter: W,

Data unit Tons

Description: Total amount of organic waste in y x (tons

Source of data used: Landfill Operator

Value applied: 3,720,393 tofis

Justification of the Data is taken from historical records of landfijpevation and aggregated

choice of data or annually.

description of

measurement methods

and procedures actually

applied:

Any comments This is determined once ex-ante far plurpose of estimating emission
reductions.

Data / Parameter: Pr.ix

Data unit: -

Description: Weight fraction of the waste type j

Source of data used: Landfill operator

Value appliec

%2 This value is only illustrative for the purposEfestimating ex- ante emission reductions.
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Typej Tons

First type 204,623
Second type 294,65p
Third type 210,946
Fourth type 83,704
Fifth type 1,097,514
Sixth type 1,830,43:

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied

According to ACMO0001 (page 7): “Sampling to detementhe different wast
types is not necessary. The waste composition eavbtained from previou
studies”.

11

[72)

Any comments

This is determined once ex-ante far plurpose of estimating emissi
reductions.

The following parameter is taken from thieool to determine project emissions from flaringsgs

containing methane”

Data / Parameter: Nfiare.n
Data unit -
Description: Flare efficiency in the hohlir

Source of data used:

“Tool to determine project emissions from flaringsgs containing methane’.

Value appliec

90%

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied

Default value for enclosed flares as peool to determine project emissions
from flaring gases containing methane”.

Any comment

This is used for the purposes of estimatin-ante emission reductic

The following parameters are taken from fiieol to calculate project or leakage G@missions from

fossil fuel combustion”

Data / Parameter:

COEF,;

Data unit:

tC@mass or volume unit

Description:

CQemission coefficient of fuel typein year y

Source of data to be
Used:

Calculated using Option B in tti€ool to calculate project or leakage GO
emissions from fossil fuel combustion”.

Value appliec

3.2

Justification of the This is calculated by the following equation:
choice of data of
description off COER; = NCV,, x EFCQ;,*

33

See tables below for NGyand EFCQ;
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measurement methods
and procedures actually
applied:
Any comment: This parameter will only be used ilavhen there is fossil fuel consumptian.
Fossil fuel consumption will be monitored as stédtegection 7.1.
Data / Parameter: NCV,,
Data unit: GJ per mass or volume unit
Description: Weighted average net calorific valfiéuel typei in the yeary
Source of data to be | IPCC default values as provided in Table 1.2 of @@&al of Vol.2 (Energy
used: of the 2006 IPCC Guidelines on National GHG Inveie®
Value applied: 0.0433 TJ/t

Justification of the Values are taken from IPCC (2006) for diéSeAny future revision of IPCQ
choice of data or guidelines will be taken into account at the renesfdhe crediting period.
description of
measurement methods
and procedures actually

applied:

Any comment: This parameter will only be used iflavhen there is fossil fuel consumptian.
Fossil fuel consumption will be monitored as statedection 7.1.

Data / Parameter: EFCO,,

Data unit tCO,/GJ

Description: Weighted average @@&mission factor of fuel typeein the yeary

Source of data to be | IPCC default values as provided in Table 1.4 of@ar 1 of Vol.2 (Energy|

used of the 2006 IPCC Guideliis on National GHG Inventorie

Value applied: 74.8 tCLOTJ

Justification of thd Values are taken from IPCC (2006) for diéseAny future revision of IPCQ
choice of data of guidelines will be taken into account at the rerievfidghe crediting period.
description of
measurement methods
and procedures actually
applied:

Any comment: This parameter will only be used iflavhen there is fossil fuel consumptian.
Fossil fuel consumption will be monitored as statesgection 7.!

B.6.3 Ex-ante calculation of emission reductions: |

Baseline emissions

BEy = (MDproject,y_ MDBL,y) * GVVPCH4 + EI-LFG,y ' CEE&Iec,BL,y (1*)

3 This is used as an illustrative value for ex-astimations, as the fossil fuel used in the pttagetivity may be
subject to change. Thus the NCV of the fuel consustll be used for ER calculations.

% This is used as an illustrative value for ex-agtmations, as the fossil fuel used in the pragetivity may be

subject to change.
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1.M Dproject,y

a) Estimated amount of methane destroyed by the grajetivity - Sum of quantities fed to the
flare(s) and power plant(s):

MDproject,y: MDfIared,y+ MD electricity,y (8*)
Table £*

MD flare MD electricity MD project

(t CH4) (t CH4) (t CH4)
201(C 0 1,84: 1,84:
2011 5 1,978 1,983
2012 0 2,122 2,122
2013 0 2,255 2,255
2014 0 2,385 2,385
201¢ 0 2,511 2,511
2016 0 2,634 2,634
Total 5 15,727 15,733

Where the quantity of methane destroyed by flawag calculated using the following equation:

|VlDfIared,y: (LFGﬂare,y* Wchay *D CH4) - (PEIare,y/ GWPCH4) (9)
Table 2:
PE flare,y MD flare
LFG flare,y (m3) (t CO2) (t CH4)
2010 0 0 0
2011 15,853 12 5
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
Total 15,85 12 5
Default values: Whs, = 50%; Qs = 0.0007168; GWEY, = 21

36

The values for MRyrey and MDuecticity in Table 1 are derived from a retransformatiomrine FOD model (tC& retransformed
into LFG flow in Nn¥/hr) as per the “Tool to determine methane emissiided from disposal of waste at a solid waiseosal site”
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And the quantity of methane destroyed through castib in the electricity generation engines
is estimated using the following equation:

MDeIectricity,y: I—FGeIec:tricity,y* WCH4,y*D CH4 (10)
Table 3:
LFG elec,y MD electricity
(m3) (tCH4)
2010 5,140,447 1,842
2011 5,520,000 1,978
2012 5,919,58. 2,122
2013 6,292,232 2,255
2014 6,654,362 2,385
2015 7,006,510 2,511
2016 7,349,190 2,634
Total 43,882,32. 15,72
Default values: W4, = 50%; Q:ns = 0.0007168

b) Ex-ante estimation of the amount of methane thaildvbave been destroyed/combusted during
M‘(MmejemQ

MDproject,y: BECH4,SWDS,lGWPCH4 (13)
Table 4:
MDproject,
BEcns SWDS,y (t CH) ({Océz) y
2010 38,689 1,842
2011 41,665 1,984
2012 44,553 2,122
2013 47,358 2,255
201¢ 50,08: 2,38t
2015 52,734 2,511
2016 55,313 2,634
Total 330,395 15,733
Default values: W, = 50%; Qxns = 0.0007168; Es: Degassing efficiency :70%
( The degassing efficiency is already applied &€BEcps swos, values in this tabls




=\ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. ONFOee
)  d

CDM - Executive Board

page 42

The comparison of MR, from Table 1 and Table 4 show, that M., from Table 1 gives lower
values, as it includes the project emissions friaring. MDyjecty Values from Table 1 will be adopted
for theex-anteestimations.

The methane actually destroyed by the project iggtis determinedex-postby monitoring the quantity
of methane flared and/or used to generate eldstrici

2. MDg,,

As explained in Section B.6.1, MD, equals zero for the first commitment period.

Project emissions:

1. Project emissions from flaring

2760 GIWP
PEﬂqTT:TEM .'-x(l_'??.-m;h}’(J
Jare,) ﬁ RG.h Sare ) 1000
with:

— r n
TM ey = FVag iy * Pegages  Pegan

Table 5:

FVRG,h TMRG,h PE flare,y

(Nm%h) (Kg/h) (tCO)
2010 0 0 0
2011 2 1 12
2012 0 0 0
2012 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
Total 2 1 12

Default values: f¥nsren= 50%;pcran= 0.7168Nfaren = 90%; GWRy, = 21

These project emissions are already included ircétheulation of MDjecty (€quation (8%)), and thus in
BE,. Hence, they have not to be deducted once motkeiroverall emission reduction calculation in
equation (17%*).

2. Project emissions from electricity consumption
PE = PEgcy (16%)

PEecy=2 EGeyjy* EFeLjy* (1 + TDLyy) (1



=\ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOC
X ® ~
CDM - Executive Board
page 43
PE:cy= EGs;y* 0.93 * (1 +0.08) = PE’
Table 6:
Electricity consumption PE,ECy
ECpPJy MWh) (tCOy)
2010 701 5,866
2011 701 5,866
2012 701 5,866
2013 701 5,866
2014 701 5,866
2015 701 5,866
201¢€ 701 5,866
Total 4,906 41,060

Emission reduction

The greenhouse gas emission reductions achievéaelyroject activity during a given yep(ER)) are
calculated using a modified equation (based onfdhmula above), as Project Emissions from flaring
(PEiare,) Need to be deducted, too:

ER, =BEy - PEkcy A7%)

BE,y PE EC.y ER)y

(tCQ) (tCO) (tCO)

201C 46,65 5,866 40,791
2011 50,234 5,866 44,368
2012 53,729 5,866 47,863
2013 57,111 5,866 51,245
2014 60,398 5,866 54,532

201¢ 63,59« 5,866 57,72¢
2016 66,704 5,866 60,838
Total 398,425 41,060 357,366

B.6.4 Summary of the ex-ante estimation of emissiageductions:

Table B6.4.1 Total Emission Reductions over the first credjtperiod

37

With default values as defined in tHeol to calculate the emission factor for an elégty system”
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Es.tlmat|or.1 (.)f Estimation of baseline Estimation of Estimation of overall
project activity . o )
Year emissions emissions leakage emission reductions
(tonnes of CQe) (tonnes of CQe) (tonnes of CQe) (tonnes of C@e )
2010 5,866 46,657 0 40,791
2011 5,866 50,234 0 44,368
2012 5,866 53,729 0 47,863
2013 5,86¢ 57,111 0 51,24¢
2014 5,866 60,398 0 54,532
2015 5,866 63,594 0 57,728
2016 5,866 66,704 0 60,838
Total
(tonnes of 41,060 398,425 0 357,366
CO2e)
| B.7 Application of the monitoring methodology and escription of the monitoring plan: |

B.7.1 Data and pararreters monitored: |

The tables for the following parameters listed @MO0001 as “Data and Parameters monitored” are not
applicable:

LFGierma, y NO methane will be combusted in a boiler/air befeat generating equipment
LFGe. ,: No landfill gas will be sent through gas pipene

T: Flow meters will express LFG volumes in normadicubic meters, therefore no separate
monitoring of temperature is necessary

P: Flow meters will express LFG volumes in normedisubic meters, therefore no separate
monitoring of pressure is necessary

ET.re: No thermal energy will be generated using LFG

EFwesL: NO fossil fuel was used in baseline captive poplant or thermal generation.
NCVye, s NO fossil fuel was used in baseline for thermmadrgy generation and/or electricity
generation.

€qgen, s NO baseline captive power plant was used.

€ boiler/airheater NO Daseline boiler/air heater was used for produthermal energy.

Operation of the boiler/air heater/heat generagiqgipment: No boiler/air heater/heat generating
equipment will be used.

MGery MGpry has been included in the monitoring methodolagh€CMO0001 as it discounts the
baseline emissions by the Adjustment Factor (AFcases where a specific system for collection
and destruction of methafemandated by regulatory or contractual requirdmenis undertaken

for other reasons". However, in this particular jeet, the above is not mandated by
contracts/regulations or undertaken otherwise &edeforeMDg_ is not based on calculation of
AF. Instead,MDg_ is equal to zero as the contract between the npality and the project
developer mentions clearly to ensure to ventilage das generated in the waste disposal area in
order to prevent dangerous concentrations. Thuanpeters relating to determination of AF
(including MGsg, ) do not form a part of the monitoring plan in #©D.
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The tables for the following parameters includedhe ‘Tool to determine methane emissions avoided
from disposal of waste at a solid waste disposal’ sis “Data and parameters monitored” are not

applicable:

« z: ACMO0001 pg 7 specifies that sampling to detesrthe different waste types is not necessary

Parameters from ACM00O0Tonsolidated baseline and monitoring methodologyl&ndfill gas project

activities”

Data / Parameter: LFGiotaly

Data unit: N

Description Total amount of landfill gas captured at Normal pemature and Press

Source of data to be
used:

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.!

6,271,168(Annual average over the first creditiegqd)

Description of
measurement methods
and procedures to be
applied:

Data will be monitored with a continuous flow mefaverage value in a tim
interval not greater than an hour shall be usdtiéncalculations of emissig
reductions) by the project developer.

QA/QC procedures to
be applied:

The flow meter will be maintained and calibrateguiarly in line with the
manufacturer’'s recommendations. This will ensued the accuracy of the
measurement instrument is maintained, which caasbamed to be <3%.
Data to be aggregated monthly and yearly.

=0

Any comment:

The flow meter will express gas flownormalized cubic meters, therefore
no separate monitoring of pressure (P) and temperél) of LFG is
necessary.

Whenever, the project does not generate electrici.,will be identical
to LFGyareySince all captured landfill gas will be fed to fiere.

Data / Parameter: LFGtiarey
Data unit: N
Description: Amount of LFG flared at Normal Tempera and Pressure

Source of data to be
used:

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.!

2,265 (Annual average over the first crediting eYi

Description of
measurement methods
and procedures to be
applied:

Data will be monitored with a continuous flow mefaverage value in a tim
interval not greater than an hour shall be useatiencalculations of emissig
reductions)by the project developer.

=0
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QA/QC procedures to
be applied:

The flow meter will be maintained and calibrategularly in line with the
manufacturer’'s recommendations. This will ensued the accuracy of the
measurement instrument is maintained, which caasbamed to be <3%.
Data to be aggregated monthly and yearly.

Any comment:

The flow meter will express gas flawriormalized cubic meters, therefd
no separate monitoring of pressure (P) and temyrerafT) of LFG is
necessary.

Data / Parameter: LFGelectricity.y
Data unit: N
Description: Amount of LFG combusted in power plahNormal Temperature and

Pressure

Source of data to be
used

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

6,268,903 (Annual average over the first credipegod)

Description of
measurement methods
and procedures to be
applied:

Data will be monitored continuously with a contimsoflow meter (averag
value in a time interval not greater than an hokallsbe used in thg
calculations of emission reductions) by the progesteloper.

D

%

QA/QC procedures to
be applied:

The flow meter will be maintained and calibrateguarly in line with the
manufacturer’'s recommendations. This will ensued the accuracy of the
measurement instrument is maintained, which caamsbamed to be <3%.
Data to be aggregated monthly and yearly.

Any comment:

The flow meter will express gas flownormalized cubic meters, therefore
no separate monitoring of pressure (P) and temperél) of LFG is
necessary. This Parameter shall only be measuesdiifvhen the project
generates electricity.

Data / Parameter: PEfarey
Data unit: tCQe
Description: Project emissions from flaring of tlesidual gas stream in year

Source of data to be
used:

Calculated as per th&ool to determine project emissions from flaringes
containing Methane

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

2 (Annual average over the first crediting period)

Description of
measurement methods
and procedures to

Calculated as per th@ool to determine project emissions from flaringsgs
containing Methane.”
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applied:

QA/QC procedures to
be appliec

As per thé'Tool to determine project emissions from flaringsgs
containing Methane.

Any comment

Data / Parameter: em
Data unit Nm°CH, / Nm°’LFG
Description: Methane fraction in the landfill gas

Source of data to be
used

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

5006°

Description of
measurement methods
and procedures to be
applied:

Methane content will be monitored by continuous gpmlity analyse
(average value in a time interval not greater tharhour shall be used in tk
calculations of emission reductions)by the Projzeteloper.

ne

QA/QC procedures to
be applied:

The gas quality analyser unit(s) will be maintaimed calibrated regularly ir
line with the manufacturer’s requirements in orgeensure accuracy.

Any comment

Data / Parameter: El rg
Data unit: MWh
Description Net amount of electricity generated using |

Source of data to be
used:

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

10,452 (annual average over first crediting period)

Description of
measurement methods
and procedures to be
applied:

Electricity will be monitored continuously usingeetricity meter(s).

QA/QC procedures to
be applied:

Electricity meter(s) will be subject to regular m&inance and testing in
accordance with stipulation of the meter supplegerisure accuracy.

Any comment:

Required to calculate the emissiomecgdns from electricity generation fro

LFG. Will be used if and when the project produekstricity.

38

This value is illustrative and only used to ctdéel ex-ante estimations. The value applied tdiméssion

Reduction Calculations will be monitored ex-post.
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Data / Parameter:

Operation of the energy plan

Data unit:

Hours

Description:

Operation of the energy plant in aryea

Source of data to be
used:

Project Developer

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

8000 (ex-ante estimate)

Description of
measurement
methods and
procedures to be
applied

Data will be recorded annually by the Project Depel to ensure methane

destruction is claimed for methane used in eldatgriplant when it is
operational.

QA/QC procedures to
be appliec

Any comment:

Data shall only be collected if andcewlthe Project generates electricity.

Data / Parameter: PEcy
Data unit tCG,
Description: Project emissions from electricity somption by the project activity during

the yeay

Source of data to be
used:

Calculated as per thf@ool to calculate baseline, project and/or leakage
emissions from electricity consumption”

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.!

5,866(Annual average over the first crediting peYi

Description of
measurement
methods and
procedures to be
applied:

As per thé'Tool to calculate baseline, project and/or leakagmissions fron
electricity consumption”

QA/QC procedures to
be applied:

As per theé'Tool to calculate baseline, project and/or leakagmissions from
electricity consumption”

Any comment

Data / Parameter: PEciy

Data unit: tCQe

Description: Project emissions from fossil fuel dnrstion in fossil fuel based generato

during the yeay

Source of data to be
used:

Calculated as per th@ 6ol to calculate project or leakage G@missions

s

from fossil fuel combustion”
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Value of data applied fo
the purpose of
calculating expected
emission reductions in
section B.5

039

Description of
measurement methods
and procedures to be
applied:

Calculated as per th@ 6ol to calculate project or leakage G@missions
from fossil fuel combustion”.

QA/QC procedures to be

applied:

D

Any comment:

This parameter will only be used ifdamwhen there is fossil fue

consumption

The following parameters are taken from th@dl to determine project emissions from flaringes

containing metharie

Data / Parameter: Tfiare
Data unit: °C
Description: Temperature in the exhaust gas oflére

Source of data to be
used:

Project Developer

Value of data

Applied

for the purpose of
calculating expected
emission reductions in
section B.5:

>500°C*

Description of
measurement methods
and procedures to be
applied:

Continuous monitoring of the temperature in theagsh gas with a type N
thermocouple as described in theo®l to determine project emissions from
flaring gases containing methdhe

QA/QC procedures to
be appliec

The thermocouple will be subject to exchange anchitibration on an annus
basis to ensure accura

Any comment:

Data / Parameter:

Other flare operational parametes

Data unit

Description:

Includes all data and parametersdharequired to monitor whether the fla
operates within the range of operating conditiasoeding to the

re

manufacturer’s specifications. This may include ibutot limited to

39

For ex-ante estimation purposes only. Shall beutsted ex-post based oidol to calculate project or

leakage CQ@emissions from fossil fuel combustian”.

40

This is an illustrative value used for the pugmsf estimating emission reductions. Actual valueed for the

calculation of emission reductions will be monitex post.
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Minimum Combustion Temperature, Maximum Combusii@mperature an
Minimum Methane content

Source of data to be
used

Project participants

Value of data

applied

for the purpose of
calculating expected
emission reductions in
section B.5:

Description of
measurement methods
and procedures to be
applied:

Continuously monitored

QA/QC procedures to
be applied:

Any comment:

Only applicable in case of use of diétfealues for flare efficiency.

The following parameters are taken from thEodl to calculate baseline, project and/or leakage

emissions from electricity consumption” version BB39,and used to calculate P,

Data / Parameter: EGsiy
Data unit MWh
Description: Onsite consumption of electricity @iitable to the project activity during

the yealy

Source of data to be
used:

Project Participant

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

701 (ex-ante estimate from Project Developer)

Description of
measurement methods
and procedures to be
applied:

Electricity will be measured using electricity m#és} and aggregated
annually.

QA/QC procedures to
be applied:

Electricity meter(s) will be subject to regular m&nance and testing
accordance with stipulation of the meter suppleenisure accuracy.

Any comment:

Data / Parameter: TDL,y
Data unit: -
Description: Average technical transmission antfitistion losses for providing

electricity to sourcgin yeary.

Source of data to be

South African national eleityriutility, Eskom Annual Report,

e )
A ’
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.E

8.0%

Description of
measurement methods
and procedures to be
applied:

Eskom is South Africa’s National Electricity Utifitvhich publishes in the
Annual Report a percentage for Line losses. The meaent figure will be
sourced annually and used for TDHowever, if data is not available or if
this figure is older than 5 years, then the defaalltie of 20% will be used, in
accordance with the requirements of theol to calculate baseline, project
and/or leakage emissions from electricity consuomjti

QA/QC Procedures to
be applied:

Any comment:

For ex ante estimation purpose Eskomual Report 2008, Directors Repo
Page 105 has been used.

—

The following parameters are taken from ti@dl to calculate project or leakage G@missions from
fossil fuel combustionand used to calculate RE,

Data / Parameter: FG,
Data unit: Mass or volume unit per year
Description Quantity of fuel type i combustedn procesg during the yeay

Source of data to be
used

Project developer

)
f
ol
N

Value of data applie
for the purpose o
calculating expecte
emission reductions i
section B.5:

0 (ex-ante estimate)

Description of
measurement
methods and
procedures to be
applied:

Fuel will be supplied from tanks and rulers will ged to determine mass or
volume of the fuel consumed. The ruler gauge vélplart of the tank and

maintained or calibrated in accordance to manufacs recommendations.

QA/QC procedures to
be applied:

The metered fuel consumption quantities could bess:checked with
purchased quantities, stock changes, or purchaseas (if available).

Any comment:

This parameter will only be monitorddand when there is fossil fuel
consumption to meet the project’s power requires:

B.7.2 Description of the monitoring plan: |

The Monitoring Plan for

this project has been depetl to ensure that from the start, the projeotel

organised in terms of the collection and archivafigomplete and reliable data.

Data collection and record keeping arrangements
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Monitoring data will be collected & recorded as alktd in section B.7.1. All data required for
verification and issuance will be backed-up andtKepat least two years after the end of the diegli
period or the last issuance of CERs of this propbichever occurs later.

Data collected on site will be compiled in an elecic format which will be sent to EcoSecuritiesan
regular basis.

Data Quality Control and Quality Assurance
All data collected on site will be checked intetpddefore being stored to assure it is completefrah
appropriate quality.

EcoSecurities will perform a regular final checkiloé data and analyse project performance prianjo
verification. Moreover, regular internal audits Wwhbe conducted to assure that the project is in
compliance with CDM requirements.

Procedures will be developed to deal with possitdaitoring data adjustments and uncertainties dis we
as emergencies.

Maintenance and Calibration of monitoring equipment

Procedures will be developed to ensure that alippgent will be maintained and calibrated in lindtwi
manufacturer's recommendations. This will assueg the equipment operates at accuracy as stated by
monitoring equipment provider.

All relevant monitoring equipment will be identiflevith specific serial or tag numbers.

Staff training
Training is conducted on site at regular intervedsensure that staff is capable to perform their

designated tasks at high standards. The partiésgvite upon procedures and responsibilities foMCD
specific training to warrant that they understahd tmportance of complete and accurate data and
records for CDM monitoring.

CDM monitoring organisation and management

Prior to the start of the crediting period, theamgation of the monitoring team will be finaliséiear
roles and responsibilities will be assigned to sthff involved in the CDM project. The Project
Developer will have a designated CDM Monitoring Mgar who will be responsible for monitoring
operations of the project activity. All staff inwald in the collection of data and records will be
coordinated by him.

Please see Annex 4 for details.

B.8 Date of completion of the application of the tseline study and monitoring methodology
and the name of the responsible person(s)/entity&g

Date of completion of the baseline and monitoring ethodology: 13 March 2009
Person/entity:

Lodewijk Nell, Xaver Kitzinger & Jennifer Orr

Ecosecurities South Africa (Pty) Ltd

Twickenham Building, The Campus

Cnr Main Rd & Sloane Street, Bryanston
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South Africa
Phone: +27 (0) 11 575 6203
e-mail: Lodewijk.Nell@ecosecurities.com

Detailed baseline and monitoring information are atached in Annex 3 and 4.
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‘ C.1.2. Expected operational lifetime_of the projecactivity:

Up to 20 years

‘ C.2 Choice of the _crediting periodand related information:

‘ C.2.1. Renewable crediting period

7*3 years

\ C.2.1.1. Starting date of the first crediting_period:

The crediting period will start on 01/01/2010, ortbe date of registration of the CDM project aityiv

whichever is later.

‘ c.2.1.2. Length of the first crediting period

7 years

‘ C.2.2. Fixed crediting period

‘ C.2.2.1. Starting date:

Not applicable

| C.2.2.2. Length:

Not applicable

41

2007), which allow agreement to continue for 15rgéeom commissioning date, with the option to extéor a further 5 years.

Terms of Lease and Gas Rights Agreement betwaen& Systems Msunduzi (Pty) Ltd and the Msunduaniipality (26 September
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SECTION D. Environmental impacts

>>

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

The project will actively collect and combust LFBereby improving overall landfill management and
reducing adverse global and local environmentaat$f of uncontrolled releases of landfill gas. \&thil
the main global environmental concern over gaseouissions of methane, is the fact that it is anote
greenhouse gas, and thus contributes importantbldioal warming, emissions of LFG can also have
significant health and safety implications at theal level. For example:

* Risk of explosions and/or fires either within tlaadfill or outside its boundaries, although the
majority of LFG emissions are quickly diluted iretatmosphere;

* Asphyxiation and/or toxic effects to humans frormeentrated emissions of LFG;

* Local and global environmental effects such as oduusances, stratospheric ozone layer
depletion, and ground-level ozone creation duevey @50 trace component contained in landfill gas.

Through both the installation of a well-designed3_Eollection and a destruction/utilisation systemd a
its proper operation, LFG will be captured and caosted in a controlled way, thereby removing safety
risks from the surrounding community, reducing tis&s of toxic effects on the local community ahd t
local environment as well as reducing the emissadresspotent greenhouse gas.

It is worth noting that the Project Developer wiiktall a flare and electricity generation unitsiebh
minimise the environmental impact of landfill gamissions, which is significantly less harmful thae
continued uncontrolled release of LFG into the aph@re. The Project will significantly reduce odour
and greenhouse gas emissions.

Thus, the project activity can be referred as emvirentally ameliorative, and the installation of tHFG
collection and combustion system is part of a beoaaffort by the project developer to continue to
improve waste management practices.

In South Africa it is nevertheless a legal requieain that a professional body conducts the
Environmental Impact Assessment (EIA) which needise submitted to the Kwazulu Natal Department
of Agriculture & Environmental Affairs (DAEA). Th&IA Scoping Report was submitted to DAEA on
the 18" of November 2008 and in parallel to the CDM projegplementation the process is underway to
receive the Record of Decision from DAEA, necess@rybe in compliance with South African
Environmental legislation. The EIA Scoping reparivailable for the DoE on request and the Recbrd o
Decision will be provided as soon as it is recejlmfore the start of the crediting period.

The potential impacts of the Project have beerddiviinto those that can be mitigated during thégdes
phase and those impacts that require managemengdhe construction and operational phase of the
project:

» Preconstruction (Design phase):
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Surface and groundwater impacts

¢ Construction phase:
Employment opportunities
Dust

Noise

Waste disposal

Safety

e Operational Phase
Solid Waste Management
Vegetation

Noise

Safety

Identified issues are addressed in Section D.2.

D.2.  If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

Identified environmental impacts | Measures taken
Pre-Construction (Design Phase)
Surface & Groundwater impacts The potential negaitiwacts of the Project on the

surface and groundwater quality downstream will
be insignificant provided that the storm-water and
wash-water are managed as specified. It is
recommended that storm-water drains divert water
falling on land to prevent ‘clean’ water from
coming into contact with any contaminawater.

Vegetation & Biodiversity The vegetation at theedias been highly disturbed
and invaded and as such there are no significant
environmental impacts.

Construction Phase

Employment Temporary employment opportunities will be
available during the construction of the site. The
proponent has agreed to employ local labour where
possible during the construction phase.

Dust The following measures will be taken to control the
dust nuisance generated during the construgtion
phase:

All road surfaces must be wetted frequent
to suppress dust; and
Stockpiles of builders sand or any other
dust causing materials must be wetted
frequently to suppress dust; and
Vegetation cover must only be cleared
from those areas where construction| is
imminent.

y
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Noise The following measures must be implemented| on
site to minimise potential noise impacts:
- Construction activities must not take pldce
after 18:00 or before 07:00;
Construction activities must not take plgce

on weekends without prior negotiations

The labour force must keep shouting,
whistling, music etc to an absolute
minimum;

All site vehicles must be serviced to enspre

they are not causing any noise due to goor
vehicle maintenance; and
Drivers must be instructed to turn off their
engines during long periods of standstill
during on loading and offloading.

Soil erosion & compaction The following mitigationeasures will reduce the
risk of any negative impacts on in situ soil:
- Controlling and confining the movement of
construction vehicles to the immediate
construction footprint only;
Removing and stockpiling soil fg
rehabilitation;
Clearing only the areas to be worked in;
Ensuring immediate revegetation of ar¢as
where construction has been completed;
Rehabilitation of compacted surfaces; and
Prohibit the stockpiling of material beyond
the construction footprint area.

=

Vegetation Damage Most natural vegetation in thenstaction
footprint is already degraded and the only plaats t
be maintained are situated along the fence line.
Potential damage to vegetation and biodiversity
impacts will be insignificant.

Waste Disposal Waste such as builder’'s rubble nfdlterial, oils,
general waste and sewage will be generated during
the construction phase. All waste must be disposed
of in a legally accepted manner, with no burning of

refuse to take place on site. Provided that these
management recommendations are implemented,
the impacts of waste generated by the developiment
will be insignificant.

Safety All employees must be made aware of the dangers
associated with landfill gas. No smoking is to|be

allowed on site due to the risks associated \vith
landfill gas.

Operational Phase

Solid Waste Manageme | All solid waste must be disposed of at a permi
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landfill site. The impacts of solid waste from this
site will be irsignificant

Effluent Management The conservancy tank systemst i@ inspected
regularly to ensure they are operatior

Vegetation Management Minimum vegetation manageméhbe required
at this site.

Stormwater Management All storm-water drains mustniaintained on a
regular basis and cleared of refuse and debris.

Surface Water Quality All  storm-water drains mudie regularly
maintained to ensure there are no blockages.
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SECTION E. Stakeholders’comments \

| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

Geomeasure Group (Pty) Ltd was appointed by EnSysems (Pty) Ltd to carry out the environmental
scoping for the development of the New England filrgite into a CDM Project. The Scoping report
and stakeholder consultation clearly specified that project would be designed under the CDM. A
Scoping report was prepared as part of the scqgiage of the Environmental Impact Assessment (EIA)
Process as specified by Section 26 of the Enviromah€onservation Act (Act 73 of 1989).

The following authorities have been advised ofgheposed development:

* KwaZulu-Natal Department of Agriculture & Environntal Affairs
e uMsunduzi Municipality
» Department of Water Affairs and Forestry

Interested& Affected Parties (I&APs) were identifiby placing official notices of the EIA process fo
the proposed development in the Echo and Natal&&mn 16 August 2007, allowing I&APs 14 days to
respond or comment. Furthermore a knock and drdgraject Background Information Documents was
conducted to residents surrounding the site. Copiegshe adverts and Background Information
Documents are attached to the Scoping Réport.

Table E1.1: Summary of Public and Authority Invohent to date
Date Event/Activity Comments
2 February 2006 | Meeting with DAEA & DWAF

February 2006 Submission of DEAT Section 22
application and Plan of Study for
Scoping to KZN DAEA.

August 2007 Advert of EIA Notification Appendix A
appears in the Echo and
Witness
September Knock and drop to surrounding Appendix B
2007 I&APss
October 2007 Scoping Report submitted to the
I&AP's
And DWAF and DAEA
October 2007 Registered I&AP's notified of A 14 day comment period has been allowed
availability of Scoping Report. and the comments received will be forwarded to

the DAEA assessing officer.

2 A copy of the ‘New England Road Landfill CDM ScogiReport’ is available to the Validator on request.
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E.2. Summary of the comments received:

The following issues have been raised by the Aitilbsrand I&APs:

¢ Odours

* Aesthetics/Appearance
¢ Employment

Support has been received from a number of theeadiBed& Breakfasts. Furthermore it is felt thed t
project will include much needed employment for ltheal residents as unemployment is very high é th
area. A summary of the issues identified duringsit@ping phase is provided below:

Table E2.1: Issues identified during the Scopingdeh

Issue Raised by Description of Issue
Social
Waste Disposal | Geomeasure There is a possibility that fuels and other materials will be stored on
Group site. Should these materials and waste produced during the
construction phase there i1s a potential that they could have an impact
on the receiving environment.
Visual impacts Geomeasure Any development has the potential to change the landscape and hence
Group changes the visual aesthetics of a place.
Employment Community The community expressed their concerned with potential employment
opportunities related to the development and the importation of migrant
labour.
Noise Geomeasure There will be a potential of noise impacts from the construction
Group activities.

Environmental

Solid Waste Geomeasure Poor solid waste management on site can result in negative impacts
Group and off site.

Dust Geomeasure Due to exposure of areas of soil to wind and vehicle movements, dust
Group could become a negative impact during construction only.

Noise Geomeasure MNoise levels will increase during the construction phase of the project
Group and there will be a potential of noise impacts from the construction

during working hours.

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

The raised concerns were related to temporary phafd¢be project relating to construction of thejpct
activity. Post implementation, the aforesaid raiggiies would cease to exist. Further all the daise
concerns were already anticipated in the EIA asseissand mitigation measures were suggested to keep
its impact, if any, to minimum. The Project is exwvimentally and socially acceptable provided that t
mitigation measures are implemented.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Project developer:

Organization:

ENER-G Systems Msunduzi (PTY) LTD

Street/P.0.Bo;

205 Northwa

Building: GES House

City: Durban
State/Region: KZN

Postfix/ZIP

Country: South Africa
Telephone: +27 31-5640222
FAX: +27 31-564380.
E-Mail: dcornish@gessa.co
URL:

Represented by: Represented by:
Title:

Salutation: Mr

Last Name Beningfielc

Middle Name Jame

First Name: David
Department: -

Mobile: +27 83 447 51¢
Direct FAX: -

Direct tel: As above

Personal E-Mail:

davidb@qgessa.co.za

Project Annex 1 participant:

Organizatior

EcoSecurities International Limit

Street/P.0.Bo;

40 Dawson Strel

Building: -

City: Dublin

State/Regiot Dublin

Postfix/ZIP: 02

Country: Ireland

Telephone +353 1613 981

FAX: +353 1672 471

E-Mail: info@ecosecurities.com
URL: WWW.ecosecurities.com

Represented b

Title: Director
Salutation: Mr.
Last Name; Browne
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Middle Name: -

First Name: Patrick James

Departmen -

Mobile: -

Direct FAX: -

Direct tel -

Personal E-Mail: cdm@ecosecurities.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

The project will not receive any public fundingrinan Annex 1 country.
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Annex 3

BASELINE INFORMATION

1. Baseline & Emission reduction calculations

a) Baseline Emissions (First Crediting Period):
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b) Emission Reductions (First Crediting Period)

Baseline emission BE y

ACMO001 vers10& Tool methane avoidance Units 2011 2012 2013 2014 2015 2016 2017
Baseline emission BE CH4,SWDS,y tCO2e 38,689 41,665 44,553 47,358 50,083 52,734 55,313 52,892
MD project,y= BE/IGWP CH4 tCH4 1,842 1,984 2,122 2,255 2,385 2,511 2,634 2,519
LFG volume collected per year m3/year | 5,140,447 | 5,535,853 [ 5,919,584 | 6,292,232 | 6,654,362 | 7,006,510 |7,349,190( 7,027,518
Total LFG volume to be combusted in power generation m3/year | 5,140,447 | 5,520,000 | 5,919,584 | 6,292,232 | 6,654,362 | 7,006,510 | 7,349,190 7,027,518
Total LFG volume to be flared m3/year 0 15,853 0 0 0 0 0 0
Methane combusted in power generation tCH4 1,842 1,978 2,122 2,255 2,385 2,511 2,634 2,519
Methane mass flow rate in the residual gas kg /h 0 1 0 0 0 0 0 0
Project Emissions from flaring tCO2e 0 12 0 0 0 0 0 0
Methane destroyed by the flare tCH4 0 5 0 0 0 0 0 0

MD project,y = MD flared + MD electricity tCH4 1,842 1,983 2,122 2,255 2,385 2,511 2,634 2,519
Baseline Emission Reductions tCH4 0 0 0 0 0 0 0 0
Emission reductions from methane destruction

|(MD project,y - MD reg,y )* GWP CH4 [ tcoze | 38689 | 41653 | 44,553 | 47,358 50,083 52,734 | 55313 | 52,892 |
Emission reductions from Grid displacement

Potential MW mw | 1.07 1.15 1.23 1.31 1.39 1.46 1.53 1.46
Electricity generation MWh/year 8,567 9,226 9,866 10,487 11,091 11,678 12,249 11,713
EL LFG,y *CEF elec, BL,y tCO2e | 7,968 8,581 9,175 9,753 10,314 10,860 11,391 10,893
Baseline emissions
[Baseline emissions | tco2e | 46,657 50,234 | 53729 | 57,111 60,398 63,594 | 66,704 63,785 |

and

Project emission PE y

ACMO001 vers10 & Tool to calculate baseline, project and/d

Units

Electricity consumption

MWh/year

701

2011
701

2012
701

701

701

701

701

701

Project emissions

tCO2e

5,866

5,866

5,866

5,866

5,866

5,866

5,866

5,866

Emission reduction ER y
ACMO0001 vers10

Units

Emission reduction

tCO2e

2011

2012
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2. Financial Analysis and Benchmark Determination (Plase see attached Benchmark and Financial Analysisa@ulators for full calculations
and all sources)

a) Market return: Sourced from FTSE/JSE Africa All ghaverage market return (1997-2007)

15000

|
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b) Risk Free Rate for South Africa: Sourced from FoiahDatabase Bloomberg Finance L.P.

for explanation. Corp
94<G0> to edit columns. Click on columns to sort. 95<G0> to export to excel.
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c) Beta value for IPSA Group PLC.

IPSA Group PLC is a company which has been estauliso develop, own and manage power generationspla southern Africa. The company's
main country of operation is South Africa and it hlae same nature of business and a very simiknéss risk profile (i.e. power generation) as the
proposed CDM project activity. As such the betaigadf IPSA Group PLC can be considered suitabépmy in the benchmark for the project activity.

for explanation. Trd 170 EquityBETA
Number of points may be insufficient for an accurate beta.

IPS SJ Equity Relative Index |IEEEEREES Historical Beta
R 04/13/07 12/28/07 I Local CCY
ear [Beta +/- CIN darametric
Legend _ZM__W

Vo546x-1.249
Raw BETA
Ad] BETA

)
3
&
)
wi
w1
o
=1
n
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d) Financial Analysis without CDM Revenue

Financial Analysis without CDM:
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e) Financial Analysis with CDM Revenue

l analysis with COM:
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Investment & Costs

[Project invesment

page 71

Units in ZAR units Unitary Price Total mment
Based on Quote from Ener-G ‘ Jsi
Power Generation equipment 2015mw) | R6657:349 R13314608 |1 La plember 2007 - 19 January 2000
Electrical connection R 1,500,000 R 1.500.000 © previous Plantech Associates (August 2006) and Cato Ridge Electical Electical Constructon (3 Septem ber 2007) Quotes
Civl Works R3,31L,718 R3,311,718__|This s established according (0 previous project experience, s e quote from Ubuntu Transport Logistcs (PY) Lt (4 Seplember 2007)
[Total power generation R 18,126.416
Gas collection system 1 R 2,040,079 R 2,040,079 Megapile (17 Septemb )
Based on quote from Biogas Technology (5 Sept Usin rate of
for period 1 September 2007 - 19 January 2009 (htp:/www.oanda.comiconverthistory)
Flaring system and monitoring equipment 1 R2,496,532 R 2,496,532
[Total gas collection and flaring R 4,536,611
[Total project investment R 22.663,026.41
Project cost categories Annual cost (ZAR)
installed Capacity (VW) 115 23 Comment
[O&M cost - power generation 167,110 2,334,221 ‘Established according to sector experience by Ener-G UK (see letter New England CDMProject by Ener-G Systems)
[0&M - gas collection 250,000 250,000 [Budgeted by Project Developer. This is based on a 2 year average.
[O&M cost -~ flare 375,000 375,000 [Budgeted by Project Developer
[Project support costs 1,297,000 1,267,000 __|Budgeted by Project Developer
period 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
[Potential MW 0.00 107 115 123 131 139 146 153 T46 T40 T34 28 123 117 T2 T07 103 098 054 050 086 083
Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
Used capacity (KW) 0 1071 1153 1233 1311 1386 1460 1531 1464 1,400 1339 1281 1225 1172 1122 1074 1027 984 942 901 863 827
Electricity generation (MWh) 0 8,567 9,226 9,866 10,487 11,091 11,678 12,249 1,713 11,201 10713 10248 9,803 9.379 8,975 8,589 8.220 7.868 7,532 7.212 6,905 6613 198,134
[Electricity Tariff ZAR/MWhr-08) 650 684 720 758 797 75 679 572 527 554 563 614 645 680 715 753 792 834 78 924 o2 1023
Vear 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Toal
invesiment
Power generation equipment R 6,657,348.78 R 6,657,348.78 R 13,314,697.56)
Gas collection system R 2,040,079.00 R 2,040,079.00)
Fiaring system R2,496,531.85 R 2,496,531.85
Electrical Connection R 1,500,000.00 R 1,500,000.00)
Civl works R1,750,00000™ R 750,000.00 R 250,000.00 R 250,000.00 R 250,000.00 R 250,000.00 R 3,500,000.00
[Total imestment R14,443,95063 _ R000 R 7,407,348.78 R0.00 R0.00 R0.00 R 250,000.00 R0.00 R0.00 R0.00 R 250,000.00 R0.00 R0.00 R0.00 R250,000.00 R0.00 R0.00 R0.00 R 250,000.00 R0.00 R0.00 R0.00 R 22,851,308.41]
loperation and admin costs
[0&M cost - power generation R 1167110 R 1167110 R 2336221 R 2334221 R 2334201 R 2334221 R 2336221 R 2334221 R 2334221 R 2334221 R 2334221 R 2334221 R 2334221 R 2334221 R 1167110 R 1167110 R 1167110 R 1167110 R 1167110 R 1167110 R 1167110 R 1167110 R 39,681752.32
0&M - gas collection R 250000/ " 250000 & 250,000 & 250000 | R 250,000 | R 250,000 & 250000 R 250000 | R 250,000 | & 250,000 & 250,000 | R 250000 | R 250,000 & 250000 | R 250000 | R 250,000 & 250000 R 250000 | R 250,000 | & 250,000 & 250000 | R 250000 R 5500,000.00
&M - flare R amsoo0fr  375000[R 375,000 & 37s000[R  375000|R  375000|R  375000|R  375000|R  37s000|R  37s000|R 375000 |R asoo0|R  37s000[r  37s000|R  37s000|R  375000|R  375000|R  37s000|R  37s000[R  37s000|R  37sooofR  37s000 R 8,250,00000
[Project support costs R 12070008 1207000] 1207000) & 1207000[R  1207000|r 1207000l 1207000|r  1.207000|r  1297000[r  1207000|8  1207000[r  1207000{r  1297000l%  1207000|r  1207000[R  1207000|r  1207000[r 12070008  1207.000{r  1297000|%  1207000|r 1,207,000 R 28,534000.00
[Total annual project costs R 3089110 R 3089110 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 4256221 R 3089110 R 3089110 R 3089110 R 3089110 R 3089110 R 3089110 R 3089110 R 3089110 R 6196575232
Depreciation
[Depreciation of equipment installed in 2008 | R 1444,39% R 14443% R 144439 R 144439 R 144439% R 144439 R 1444306 R 1444395 R 1444306 R 1,444,396 R 1444,3% R 15888.356
Depreciation of equipment installed in 2011 | R - R - R 740,735 R 740735 "R 740735 R 740735 R 740735 R 740735 R 740735 R 740735 R 740735 R 740735 R 740735 R 8148084
Depreciation of equipment installed in 2014 | R - R - R - R - R - R - R - R - R - R - R - R - R - R - R - R -
Depreciation of equipment installed in 2015 | R - R - R - R SR SR - 'R 25000 R 25,000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25,000 R 250,000
Depreciation of equipment installed in 2019 [ R - R - R - R SR SR - R SR SR - R - R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25000 R 25,000 R 250,000
Depreciation of equipment installed in 2023 | R - R - R - R - R - R - R - R - R - R - R - R - R - R - R 31250 R 31250 R 31250 R 31250 R 31250 R 31250 R 31250 R 31250 | R 250,000
[Depreciation of equipment installed in 2027 | R - R - R - R - R - R - R - R - R - R - R - R - R - R - R - R - R - R - R 50,000 R 50000 R 50000 R 50,000 | R 200,000
[Total depreciation costs R 144439 R 1,444,3% R 2185131 R 2185131 R 2185131 R 2185131 R 2210131 R 2210131 R 2210131 R 2210131 R 2235131 R 790735 R 790,785 R 50,000 R 81,250 R 81250 R 56250 R 56250 R 106250 R 106,250 R 81250 R 81250 | R 24,986,439
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g) Project Cost split up

Split up of project costs: Split Up Value Source
Based on Quote from Ener-G Natural Power (18th August 2007). Using a
historical exchange rate of 14.89ZAR:1GBP for period 1 September 2007 - 19
. J 2009 (http:// .oanda. / rt/fxhist
Power Generation Generator cost (1.15 MW) | R 6,657,349 anuary (http://www.0anda. com/conve istory)
R 6,657,349
Established according to previous project experience, see Plantech
Associates (August 2006) and Cato Ridge Electrical Electrical Construction (3
Civil Costs and Electrical Connection |Electrical Connection R 1,500,000 |September 2007) Quotes
This is established according to previous project experience, see quote from
Civils R 3,311,718 |Ubuntu Transport Logistics (Pty) Ltd (4 September 2007)
R 4,811,718
Gas Collection System Gas Collection System R 2,040,079 |Based Quote from Megapile (17 September 2007) See breakdown to left
Based on quote from Biogas Technology (5 September 2007). Using a
historical exchange rate of 14.89ZAR:1GBP
Flare cost (shipped and for period 1 September 2007 - 19 January 2009
Flaring System commissioned) R 2,496,532 [(http://www.oanda.com/convert/fxhistory)
R 4,536,611
Project cost categories Annual cost Source
Operation and Management 'Established according to sector experience by Ener-G UK (see letter New
- Electricity & Gas Collection O&M Power Generation R 1,803,716 England CDM Project by Ener-G Systems)
O&M Gas Collection R 250,000 Established by Project Developer according to previous project experience
R 3,775,000
O&M flare R 375,000 Established by Project Developer according to previous project experience
Project support costs For Power Gen & Flaring R 1,297,000 Established by Project Developer according to previous project experience
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3. Grid Emission Factor of the South African Electricity Grid (Please see attached Grid Emission Factor Calechlato

3 Eskom - CDM Calculations
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0ATA REGUIREMENTS FOR CALCULSTING THE CARBON EMISSION FACTOR [CEF) FOR THE SOUTH AFRICAN GRID

GENERAL INFORMATION

uel

Flart || ”;‘:!IE‘S |cammissioning | Fuel || Fuel
nemes || “3EREY date | tvee Pl
| et [ mooz [ mons ([ aona || eoos
[2mat [ reeo | 197 10921 | 30.114.259 || 5595047 [ 5799906 | 6854522 || e.m0s.536 | 5480 540
[Duvha 3450 || 198001718 || Coal || 54.903.663 || 10.560.247 500 [ 9,908,673 |[11.907.947 | [11.765 290
[Hendrina 1805 || 1eT0msnE Caal | 32,096,500 || &.475.300 254[ 5432150 |[ 8442 | 8883378
| Kendal asan || tsessomi || cosl || F4010300 I7. 003 (15,745,645 || 15,439,638 || 15,161,309
| eriet 2850 || 1svemsms coal || 48,175,255 81| 8,308,872 || 8207070 (10,518,778
Lethabo zs68 || 18asAzsr || Coal || 7a7azsnd 207 |[16.410.180 |[17.041.071 || 15 602 788
hitatimba seo0 [ 1esdnzOd coal || 62281318 (12382245 35 [13,303,200 13,786,063 || 9,360,376
Ibjuba agaz || maemamt || Coal || s1zpagez | z.se3a13 az0|[ 6530271 6,262,205 (14,338 444
hitatla 3460 || 197amorzo coal || B5352918 (12884252 [13.189.317 |[13.446.117| [ 12.928 881
[Tutuba z610 || 1wesmemt || Coal || ssozasse | ddezges | 7.319.214 [ 2951 L350
Knebarg 1200 19840721 | |Huglear| [] [] o[ o o o
17,528,065
Foacia 171 197805413 Gas litres 72004 6,570 18,275 42,7649 (17,988,449
kerosanasrear

|
|
|
‘ 106,361 17,179/ [ 10,998,957

11,133 881
Port Rex 171 19700930 Gas litres 10,234 731
kerosenesyear

[Colleye o 1900501501 Hyedro o o o o o o
isbbles id |
Iﬁrst Fals o 10000201 || Hydm o o ol| o o o
| Bariep 360 | 19710808 Hydrurl o [ o [ o | ol [
Meora o | 1moomzn || Hydro || o [ ol o[ o o
?EGD"d o 19000401 Hydro o | o o | o | o

alls
“an Der ]

Vit 240 | 197701 Hydra | o | o | o | o | o
Drakensberg || 1000 | 19B106AT sf:::e | o | o | o | o | o
Palmist 400 | 1988/04418 S'::g:g [ o | o | o | o | o
Camden ]
(re-instatad 1800 | 198612521 Coal | 200,000 | o o o | 380,000
“2005-05)
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Plant name and type

Coal fired stations
Arnot
Camden
Duvha
Grootvlei
Hendrina
Kendal
Komati
Kriel
Lethabo
Majuba
Matimba
Matla
Tutuka

Gas turbine stations
Acacia
PortRex

Hydro power stations
Gariep
Vanderkloof
Colleywobbles(Mbashe)
First Falls
Second Falls
Ncora

Nuclear stations
Koeberg

Pumped-storage stations
Drakensberg
Palmiet

Coal fired stations
Athlone
Kroonstad
Swartkops
Bloemfontein
Orlando
Rooiwal
Pretoria West

Gas turbine stations
Roggebaai
Athlone
Port Elizabeth
Johannesburg
Pretoria West

Hydro power stations
Lydenburg
Ceres
Piet Retief

Pumped-storage stations
Steenbras

Bagasse / coal fired stations
Tongaat-Hulett Amatikulu
Tongaat Hulett - Darnall
Tongaat Hulett - Felixton
Tongaat Hulett - Maidstone Mill
Transvaal Suiker Ltd

Coal fired stations
Kelvin
Sasol Synth Fuels
Sasol Chem Ind

Hydro power stations
Friedenheim

Fuel

Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal

Kerosene
Kerosene

Hydro
Hydro
Hydro
Hydro
Hydro
Hydro

Nuclear

Hydro
Hydro

Coal
Coal
Coal
Coal
Coal
Coal
Coal

Kerosene
Kerosene
Kerosene
Kerosene
Kerosene

Hydro
Hydro
Hydro

Hydro

Bagasse-coal
Bagasse-coal
Bagasse-coal
Bagasse-coal
Bagasse-coal

Coal
Coal
Coal

Hydro

OM plant?

PREBRPRRPRRRPPRRRRRR

n

-

PRPRRERRBRPRRPRRPRR

PR RR

2004 BM 2005 BM

plant?
(1=yes)

PR

plant?

PR

Date of
commission

1971/09/21
2005-2006
1980/01/18
1969/06/30
1970/05/12
1988/10/01
1969/06/30
1976/05/06
1985/12/22
1996/04/01
1987/12/04
1979/09/29
1985/06/01

1976/05/13
1976/09/30

1971/09/08
1977/01/01

1984/07/21

1981/06/17
1988/04/18

n/a
n/a

n/a

n/a

n/a

n/a

n/a

Licensed
capacity (MW)

35 607
1 980
1 520
3 450
1130
1 895
3 840

891
2 850
3 558|
3 843|
3 690
3 450
3 510

342

2002

181,749,299
11,974,764

23,320,444

12,752,987
26,006,905

19,165,265
22,019,627

4,600,976
25,145,393
25,577,292
11,185,646

2,356,753
1,164,640
1,192,113

11,961,744
11,961,744

1,201,006
76,596

8,233

949,078
167,099
7,189
2,787
867

3,535

10,632
6,000
1,082
3,550

259,317
26,781
21,704
66,510
67,397
76,925

6,950,506
1,721,353
4,421,074

808,079
14,663
14,663

Net energy sent out
MWh
2003 2004

194,046,490 203,564,592

14,135,237 13,032,188
21,384,335 25,450,613
12,329,325 12,037,179
27,820,202 27,005,053
18,347,304 19,866,814
23,505,543 22,807,524
10,015,560 12,539,663
26,510,802 26,894,454
25,802,219 25,673,648
14,195,963 18,257,456

341 350
299 305

42 45
777,041 777,041
383,991 383,991
393,050 393,050

12,662,591 13,365,123
12,662,591 13,365,123
2,732,322 212,107

1,787,554

944,768
1,038,433 1,027,337
76,596 10,230
19,444 5931
826,217 895,000
116,176 116,176
3,654 2,976
2,787 1,141
867 1,827
- 8
10,632 10,632
6,000 6,000
1,082 1,082
3,550 3,550

273,403 -

273,403
259,317 192,337
26,781 26,781
21,704 21,704
66,510 66,510
67,397 67,397
76,925 9,945
7,379,448 7,226,761
1,721,353 1,568,666
4,738,677 4,738,677
919,418 919,418
15,014 14,663
15,014 14,663

2005

206,605,894
11,798,514
768,108
25,034,970

12,513,689
26,897,931
20,120,150
24,041,645
17,170,166
28,401,085
23,938,437
15,921,199
77,942
47,848
30,094
725,360
402,432
322,928

11,292,654
11,292,654
(946,978)

1,110,036
84

16,890

985,000
108,230
7,445
7,037
229
279
(100))

10,632
6,000
1,082
3,550

348,573

348,573

192,337
26,781
21,704
66,510
67,397

9,945

6,907,668

1,568,666

4,606,484

732,518
14,663
14,663

2002

93,823
5,595

10,560
6,475
13,518
10,033
15,309
2,593
12,362
12,884
4,493

11,685
745

Fossil fuel consumption

(various units - see separate column)

2003 2004

96,460 104,370

5,799 6,655
10,682 9,989
6,551 6,432
14,156 15,746
10,020 9,307
15,368 16,410
2,370 5,539
12,960 13,803
12,924 13,169
5,629 7,320
18 43

106 17
10,104 9,996
745 100
189 58
8,039 8,708
1,130 1,130
44 36

33 14

10 22

- 0

2005

109,898

11,908

6,644
15,430

9,297
17,042
6,363
13,786
13,445
8,984

17,488
10,999

10,800
@)

(Assumed pure bagasse by conservativeness)

=> Fossil fuel consumption = zero

67,627
16,748
43,016

7,862

71,800 70,314
16,748 15,263
46,106 46,106
8,946 8,946

67,210
15,263
44,820

7,127

Unit

kt
kt
kt
kt
kt
kt
kt
kt

kl=m3
kl=m3

T
T
TJ
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Calculation of fuel emission factors:
NCV EF Density => Emission factor
GJ/t fuel tCO2/TJ t/ m3
Coal 19.9 89.5 1.781 tCO2/t coal
Kerosene 42.4 70.8 0.804 2.414 tC0O2/m3
Conversion factor: 277.78 MWh/TJ
Emission factors
(tCO2/MWh) 2004 2005
oM 0.900 0.908
BM 0.950 0.951
CM 0.925 0.930
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Sources and Assumptions made for the grid emissiaralculation

Sources:

la/b/c/d. NERSA (2005/2006/2007/2008) Electricity supply statistics for South Africa 2002/2003/2004/2005
(brochures, with 2004 & 2005 electronic versions copied in tabs 1c, 1d)

2. Eskom (2008) Website (http://www.eskom.co.za/live/content.php?ltem_ID=4226)

% i.e. MWhprod /TJcons
3a. Using CDM Tool default efficiency for old oil-fired gas turbines 30% 83.3
3b. Using CDM Tool default efficiency for old subcritical coal-fired plants  37% 102.8

4. IPCC (2006) Guidelines on National GHG Inventories, table 1.2 of Chapter 1 of Vol. 2 (Energy)
Default values at the lower limit of the uncertainty at a 95% confidence interval

5. Engineers Edge (2008) - See http://www.engineersedge.com/fluid_flow/fluid_data.htm
Areas shaded: where net electricity sent out is negative, it is set to zero

Note: White and grey cells are for calculations
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Annex 4
MONITORING INFORMATION
Table: CDM Monitoring System Procedures
Procedure Description Scope

CDM Staff training This procedure outlines the steghis procedure should Qe
to ensure that staff receivesollowed by all staff on site priof
adequate training to collect apdo performing monitoring duties
archive complete and accuratéor the CDM project.
data necessary for CDM
monitoring.

CDM data and record keepingdrhis procedure provides details ofll relevant data and records

arrangements / day-to-dayhe site data and record keepinghould be managed following this

record handling arrangements. The arrangemengsocedure. All staff is responsible
ensure that complete and accurgfer ensuring that any data or
records are retained. Data anikcords are dealt with according|to
records will be stored andthis procedure.
archived according to this
procedure.

CDM data quality control andData and records will be checkedhe staff is responsible far

quality assurance prior to being stored and archivedensuring the collection and
Data from the project will bg¢archiving of complete and
checked to identify possible errorsiccurate data and records.
or omissions. All records will be
checked for completeness on| a
regular basis.

Internal audits This procedure will outline th&his procedure should We

process of internal audits, wheréollowed by all CDM staff
the performance of the project wijllinvolved in internal audits.
be assessed.
It will also provide details on the
follow-up of forward actiong
arising after  third party
verification.

Equipment failure This procedure details the procesBhis  procedure  should he
of data collection in the case that astablished by the projec
problem with relevant monitoringdeveloper.

equipment occurs.
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Equipment calibration This procedure details thacpss| The calibration of the meters will
of organising and managing thdée conducted according (o
calibration  process as pemanufacturer's recommendations.
recommendation by theThe  Project Developer s
manufacturer. responsible for organising the
calibration and ensuring that
records are retained.

The above procedures will be documented as panteaionitoring support material.



