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‘ Al Title of the project_activity:

e Title of the project activity: Mondi Richards Bay Biomass Project
e Version number of the document: Version N° 04
e Date of the document: 18 October 2006

‘ A.2. Description of the project activity:

The project activity includes the collection of biomass residues from plantations and nearby chipping
facilities, transported to Mondi Business Paper Richards Bay (hereafter referred to as Mondi), cleaned
(for example removal of metal objects and sand), shredded and fired as fuel in a co-fired boiler, replacing
coal. The proposed project activity is designed to increase the use of self generated bark and enable the
introduction of third party generated biomass residues as feed into a co-fired boiler for the generation of
steam. The proposed project consists of the following components:

¢ Collection of (1)biomass residues that consist of fines, contaminated wood chips, off-cuts etc.
presently landfilled at a municipal landfill site and (2)plantation residues currently left in the
plantations to decay and (3)additional biomass waste from the debarking process in the wood
yard, previously not fired due to handling and capacity restrictions.

¢ Transport of the collected biomass from nearby chipping facilities and plantations to the Mondi
operation.

¢ The use of biomass residues in the co-fired boiler involves a significant additional capital
investment in a new dedicated biomass supply chain established for the purpose of the project
(i.e. collection and cleaning new sources of biomass residues that will otherwise not be used for
energy purposes).

e  The replacement of coal (fossil fuel) by biomass residues in an existing co-fired boiler that
produces steam at the Mondi operation.

Mondi SilvaCel and other wood chipping operations in the area of Richards Bay transport and landfill
biomass waste at a local municipal landfill site. With the implementation of the project activity, these
operations will no longer transport the biomass residues for landfill. The biomass residues are collected at
the chipping operations, transported to the Mondi operation where it is processed through a cleaning and
hogging routine before it is fired in a co-fired boiler. Other potential sources of biomass from surrounding
plantations (stumps, off-cuts and branches) typically left in the plantations to decay will be collected,
transported to the Mondi operation, cleaned to ensure compliance to the necessary quality requirements
before being fired in the co-fired boiler.

A co-fired boiler is presently used at Mondi to generate heat for plant use in the production of pulp and
linerboard. Biomass residues from chipping facilities that are landfilled and other potential biomass waste
from plantations will be used as a renewable energy resource in a co-fired boiler, thereby replacing coal in
the co-fired boiler during normal operating conditions. The co-fired boiler is utilised below capacity for
biomass, mainly because of the quality requirements that biomass residues have to comply to for it to be
fired in the co-fired boiler. Implementation of biomass cleaning and shredding equipment in the wood
handling area of the operation will ensure that biomass residues comply to the necessary quality
requirements and therefore introduce the potential to increase biomass residue firing in the co-fired boiler
by approximately 290 tonnes per day (refer to Table 26: Historical biomass and coal consumption). By
introducing additional biomass residue, the total quantity of fossil fuel (coal) currently utilised to produce
heat to the operation will reduce. Methane emissions from landfilling biomass waste and methane
emissions generated by decaying plantation waste in the baseline scenario will be avoided by
implementation of the project activity. The total amount of emission reductions delivered as a result of the
project activity, is approximately 4.7 million tonnes CO,. over a 10 year period.
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The project activity is presented by Mondi Business Paper, an international pulp and paper manufacturing
company.

The purpose of the project activity is to (1)maximise the amount of biomass residues fired in the co-fired
boiler, (2)to prevent biomass residues from nearby facilities going to landfill and (3)to prevent biomass
residue in plantations from decay. Mondi believes that heat generation from biomass residue constitutes a
sustainable source of energy generation that brings obvious advantages to mitigate global warming. Using
the available natural resources in a rational way, the Mondi project activity helps to promote the
development of renewable energy sources in South Africa, in particular the use of biomass generated as a
by-product of the forestry industry, which has a significant potential in the country.

An incentive to Mondi Business Paper, the investor, to pursue the sourcing of biomass residues as energy
source for the Richards Bay operation is the prospect to develop CDM opportunities. The proposed
project activity will publicly confirm its participant’s commitment to environmental improvement. When
registered with the CDM Executive Board, the Biomass project will be one of the first industrial related
CDM projects in the pulp and paper industry in South Africa. Project participants, particularly Mondi,
will also benefit from pioneering the learning experience for the CDM process, opening a new and
attractive option for future project developments, in Mondi and South Africa.

The project contributes to sustainable development in South Africa (the host country) in a number of
ways:

1. The use of renewable energy is in line with the targets set by the national government
(Department of Minerals and Energy) to increase the use of biomass as energy source in South
Africa'. The use of gas to generate electricity introduces a step towards the diversification of
supply options in the South African electricity and energy supply mix, reducing the heavy
reliance (>70%) on coal for energy services.

2. The project activity complies with relevant legislation (mainly air quality)®.

3. Through implementation of new hogging equipment, the country is gaining access to a
technology that has not been used in the region on this scale before.

4. Energy efficiency improvement and the use of renewable energy reduce the use of fossil based
resources, contributing to the sustainable use of natural resources.

5. The use of biomass residue rather than coal as a fuel has local environmental benefits in that there
is a reduction in the emissions of SO, and NOx, thereby improving the local air quality in
Richards Bay.

6. Furthermore, the project activity accomplishes an additional greenhouse (GHG) reduction benefit
derived from a reduced disposal of biomass residue to landfill, that results in less methane
emissions from landfill in the Richards Bay area.

7. The project activity reduces methane emissions that are formed in plantations as a result of
natural decay of plantation residues.

There will be a small increase in employment due to construction and commissioning of the equipment,
and in the supply of the additional transport needs. This will occur specifically in the small to medium
sized enterprises (SMME).

! White Paper on Renewable Energy (2003): http://www.dme.gov.za/energy/renewable.stm, October 2006

% The boiler emissions comply to existing air quality permit requirements. Permit: Registration in terms of the
Atmospheric Pollution Prevention Act, Act 45 of 1965, 1382/4. 16 February 2004
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| A3.  Project participants: |
Name of the Party Private or public entity (ies) project Kindly indicate if the Party
involved participants (as applicable) involved wishes to be
considered as project
participant
Republic of South Africa Mondi Business Paper South Africa No

Government (Host) Richards Bay Mill

A.4. Technical description of the project activity:

The co-fired biomass boiler at the Richards Bay Mill is currently operated below its designed capacity in
terms of biomass utilisation. The co- fired boiler has the capacity to fire more than 175 000 t/yr of wet
biomass (bark and wood waste) but, due to flow limitations on the biomass feed to this boiler, the actual
quantity fired is less than half this amount. Hence coal substitution has to take place for the required
steam outputs from the boiler. By modifying the biomass feed system to improve the flow rates of
biomass into the boiler, it is possible to fire more than 500 tonnes of wet biomass residues per day. Coal
consumption in the boiler can therefore be reduced. Additional or imported biomass from outside the mill

will need to be brought on site to meet this target.

This project involves two modifications to the biomass feed system and one to the fly ash handling
system on the boiler. Modifications to the existing co-fired boiler will be made (if necessary) to
accommodate a higher ratio of biomass to coal in the feed. These modifications will not increase the total
heat capacity delivered by the co-fired boiler, i.e. the total capacity of the co-fired boiler will remain
unchanged. It is only the fuel mix in the co-fired boiler that will change as a result of the project activity.
The total steam delivery capacity of the boiler will not change. New technology will be introduced in the
wood yard to clean the biomass residues received from chipping facilities and to ensure that the biomass
residues comply with the necessary quality requirements for boiler firing. The biomass residue feed to the
boiler must be free of any metal and sand. In addition, the feed must be as homogenous as possible to
enable problem free operation of the co-fired boiler. The various sources of biomass will provide a variety
of forms of biomass residues. To ensure a fairly homogenous feed into the co-fired boiler, the biomass
residue will pass through a cleaner and shredder system.

| A4.11. Host Party(ies): |

The host country is South Africa

‘ A4.1.2. Region/State/Province etc.: ‘
The Province is Kwa-Zulu Natal

‘ A4.13. City/Town/Community etc: ‘
The town is Richards Bay in the City of uMhlathuze

A4.14. Detail of physical location, including information allowing the
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The project activity will be located at the Mondi operation. This operation is located in Richards Bay, a
harbour and industrial town that has developed since the early 1980’s and is situated approximately

180 km north of Durban on the East Coast of South Africa. The Mill site has a spacious layout with ample
space for large-scale expansions. It has good road and rail connections, and is located only a few
kilometres from the Richards Bay harbour. The Richards Bay mill is an integrated pulp and paper process
producing bleached eucalyptus pulp and white top linerboard. The mill was commissioned during
October 1984.

Richards Bay is surrounded by plantation forests that supply wood to a variety of wood related industries.

Figure 1: Location of South Africa and Richards Bay

Figure 1: Location of South Africa and Richards Bay
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Figure 2: Mondi Business Paper Richards Bay operation

‘ A.4.2. Category(ies) of project activity: ‘

The Mondi Biomass project is categorized into sectoral scopes 1 (Energy industries (renewable - / non-
renewable sources) and 4 (Manufacturing industry).

‘ A.4.3. Technology to be employed by the project activity: ‘
The project activity includes the investment in technology that will allow the replacement of all or part of
the fossil fuels by biomass residues in the existing energy generation plant. The project proposes the

installation of cleaning and hogging equipment in the wood yard of the Mondi plant.

Currently, the operation continually utilises a co-fired boiler that produces heat for process use. The type
of biomass waste that is fired in the boiler has to adhere to certain quality requirements and therefore, the
biomass currently fired in the boiler consists of mainly bark generated by the process and some fines. No
biomass waste from potential external sources can be utilised because of the poor quality associated with
it and the amount of biomass waste used from the existing debarking operation on-site is limited due to

poor quality. To utilise biomass waste from external sources and optimise the co-fired boiler for biomass
waste, biomass residues cleaning equipment has to be implemented in the wood handling area of the mill.
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The proposed technology includes equipment to separate, shred, clean and convey the processed biomass
residues to the boiler.

This project involves modifications to the biomass feed system and to the fly ash handling system on the
boiler:

4.1 Installation of a new Saalastic Crush Size 1212 Bark Shredder in the Wood yard to effectively
shred all the hardwood slivers, logs and planks that currently clog up and damage the primary
biomass feed system.

4.2 Installation of a secondary biomass feed system to tie into the primary feed system and a smaller
Saalasti Crush Size 0609 Bark Shredder to handle the imported biomass.

4.3 Upgrade of the fly ash conveyors on the power boiler to handle the ash that will be generated.

By installing a Saalastic Crush Size 1212 Shredder designed to process hardwood slivers, logs and planks,
the texture of the biomass will be a lot finer and fibres a lot shorter. This will improve the operation of
the feed screws substantially and the feed rate will be steadier.

The new equipment does not introduce complex operational control methodologies compared to the rest
of the operation and therefore, minimum additional training is required. Training of operators will be
conducted prior to commissioning of the equipment. The control system for the new equipment will be
integrated with the existing DCS (Digital Control System) and training will be conducted prior and during
commissioning of the equipment. Maintenance of the equipment will be done by Mondi and will be
integrated with the continuous maintenance programme of the mill’.

The replacement of coal with biomass residues in the co-fired boiler will reduce GHG emissions. It is
conceived that implementation of this technology will encourage replication in other pulp and paper mills
and other industry sectors within South Africa and the region.

Table 1:Description of equipment implemented

Description of Tag Motor kW Motor Motor running Motor volts
equipment number F.L.C. current

Saalasti Crusher 321-370 500 kW 110 amp 84 amps 3300 vt
motor

Feed Conveyor 321-531 7.5 kW 12 amp 6 amps 525 vt

Inclined Conveyor 321-374 5.5kW 8.7 amp 5.0 amps 525 vt

Hydraulic Pack 321-375 3.0 kW 4.4 amp 4.0 amps 525 vt

Kone Shredder motor 321-336 200 kW 271 amp amps 525 vt
Note on safety:

Adequate fire fighting prevention equipment is installed in the wood yard and on the boiler feed system.
The Richards Bay Mill and City of uMhlathuze (local authority) fire fighting personnel undergo regular
fire fighting and prevention training. The biomass residue reticulation system is designed such that
biomass residues are not left in storage for long periods in order to minimise the risk of spontaneous
combustion.

* ISO document
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‘ A.4.4 Estimated amount of emission reductions over the chosen crediting period: ‘
Crediting period: 10 years from October 2005 onwards

Table 2: Estimated emissions reductions over the crediting period

Annual estimation of emissions
Years . .
reductions in tonnes of CO, .
2005-2006 109587
2006-2007 195786
2007-2008 275948
2008-2009 356506
2009-2010 442921
2010-2011 528439
2011-2012 599190
2012-2013 668332
2013-2014 735903
2014-2015 801937
Total estimated reductions (tonnes of CO,e) 4,714,548
Total number of crediting years 10
Annual average over the crediting period 471,455
(tonnes of CO,e)

No public funding is involved in the proposed project. Mondi Business Paper funded the investment with
own resources.
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SECTION B. Application of a baseline and monitoring methodology

The name of the baseline methodology applied to the project activity is:
“Baseline Methodology for heat generation from biomass residues”., and is referenced as
AMO0036/Version 01, 29 September 2006.

The methodology draws on 1) Too!l to determine methane emissions avoided from dumping waste at the
solid waste disposal site* and 2) Tool for the demonstration and assessment of additionality

(version 02)°

Methodology AMO0036 is applied in this particular project. The methodology is applicable to project
activities that switch from use of fossil fuels to biomass residues in and existing co-fire boiler.

The project activity is the retrofit of an existing co-fired boiler to enable an increase in the amount of
biomass use beyond historical levels. Without the project activity an increase in biomass residue use
would not be possible. Capital investment is required to establish a dedicated biomass residue supply
chain from new sources of biomass residues and feeding system (including cleaning equipment) into the
boiler. Therefore, the proposed project activity is eligible for use of this methodology under scenario
4(b)°. The project activity is based on the operation of a heat generation boiler in an industrial plant where
biomass residues are generated, supplemented with biomass residues procured from nearby chipping
facilities and plantations.

Nine required conditions for which AM0036 is applicable’:

1. The heat generated in the boiler is:
* Not used for power generation; or
e If power is generated with heat from the boiler, it is not increased as a result of the project
activity, i.e.,

a) site, the power generation capacity installed remains unchanged due to the
implementation of the project activity and this power generation capacity is maintained
at the pre-project level throughout the crediting period; and
b) the annual power generation during the crediting period is not more than 10% larger
than the highest annual power generation in the most recent three years prior to the
implementation of the project activity.

The co-fired boiler contributes to less than 5% of the electricity generated on site and is therefore not

significant. For the purpose of this project activity, the co-fired boiler is used for the generation of

heat only. No additional investment to increase the heat generation capacity is made to the co-fired

boiler as a result of the project activity. The total output capacity of the co-fired boiler will not change

4 http://cdm.unfccc.int/EB/026/eb26_repan14.pdf; EB 26 Meeting report Annex 14

* http://cdm.unfcce.int/methodologies/PAmethodologies/Additionality Tools/Additionality tool.pdf
% Table 1, AM0036 / Version 1

" Page 3 and 4 of AM0036
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as a result of the project activity throughout the crediting period. The methodology is eligible and can
be treated as heat only®.

2. The use of biomass residues or increasing the use of biomass residues beyond historical levels is
technically not possible at the project site without a significant capital investment in
¢ Either the retrofit or replacements of existing boilers or the installation of new boilers;
¢ Orin a new dedicated biomass supply chain established for the purpose of the project (e.g.
collecting and cleaning contaminated new sources of biomass residues that could otherwise
not be used for energy purposes).
This project activity involves minor retrofitting to an existing boiler (modifications necessary on the
ash system and air distribution system). The project activity also requires larger capital investment to
implement a dedicated biomass residue handling and supply system (refer to technical description of
the project activity). The project activity uses biomass residues above historical levels because new
sources of biomass residues have been made available through capital investment in the biomass
supply chain (wood yard facility including the biomass residue handling system).

3. Existing boilers at the project site have used no biomass or have used only biomass residues (but
no other type of biomass) for heat generation during the most recent three years’ prior to the
implementation of the project activity.

The boiler at Mondi has used only biomass residue as co-firing material since 1986.

4. No biomass types other than biomass residues, as defined above, are used in the boiler(s) during
the crediting period (some fossil fuels may be co-fired);
The project is designed to utilise only the following types of biomass residues: bark, off-cuts,
chipping plant waste, fines and plantation residue (stumps, coppice). To ensure stable operating
conditions of the boiler, coal might be fired on occasion to stabilize the air distribution and
combustion in the boiler.

5. For projects that use biomass residues from a production process (e.g. production of sugar or
wood panel boards), the implementation of the project shall not result in an increase of the
processing capacity of raw input (e.g. sugar, rice, logs, etc.) or in other substantial changes (e.g.
product change) in this process;
The implementation of the project will not result in an increase of the processing capacity of raw
input (wood logs) or the production capacity of the final product. The sources of energy are not
directly linked to either the raw material input (wood) or the final product (pulp and linerboard) and
therefore, the project activity does not impact on the production capacity of the mill. The biomass
residues sourced from chipping plants are classified as a waste stream at the chipping facility and
supplying it to Mondi does not impact on the raw material input or processing capacity thereof.
Removing biomass residue from the existing plantations does not cause any substantial change in the
plantation cycles or the amount of logs harvested per hectare.

6. The biomass residues used at the project site, site where the project activity is implemented,
should not be stored for more than one year;

¥ The conservative approach is followed in that emission reductions associated with the replaced grid electricity are
not accounted for in the project activity. The efficiency and performance of the co-fired boiler is better that the
overall efficiencies reached at the electricity supplier and the amount of transfer and distribution losses are
insignificant due to the short distances over which electricity is transported compared to imported electricity from
the grid. It is therefore a conservative approach to not take into account the potential emission reductions generated
from replaced electricity.

? The three most recent historical years prior to the implementation of the project activity are representative of the
situation at the project site.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.

]
y



UNFUCC

@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 ‘
D P ’

CDM - Executive Board page 10

The wood yard operates the biomass residue collection and reticulation system in such way that
ensures that no biomass residues are stored for more than one year.

7. No significant energy quantities, except from transportation or mechanical treatment of the
biomass residues, are required to prepare the biomass residues for fuel combustion, i.e. projects
that process the biomass residues prior to combustion (e.g. esterification of waste oils) are not
eligible under this methodology.
Mechanical processing to clean and shred biomass use minimum amount of electricity. Refer to
Table 1:Description of equipment implemented and Table 19: Indirect emissions from imported
electricity.

8. The biomass residues are directly generated at the project site or transported to the project site
by trucks.
Bark is generated at Mondi; chipping residues and plantation residues are transported to the
project site by trucks.

9. In case of project activities that involve the replacement or retrofit of existing boiler(s), all
boiler(s) existing at the project site prior to the implementation of the project activity should be
able to operate until the end of the crediting period without any retrofitting or replacement, i.e. the
remaining technical lifetime of each existing boiler should at the start of the crediting period be
larger than the duration of the crediting period (7 or 10 years as applicable). For the purpose of
demonstrating this applicability condition, project participants should determine and document the
typical average technical lifetime of boilers in the country and sector in a conservative manner,
taking into account common practices in the sector and country. This may be done based on
industry surveys, statistics, technical literature, historical replacement records of boilers in the
company, etc. The age of the existing boiler(s) and the average technical lifetime of boilers in the
country and sector should be documented in the CDM-PDD.
It is common practice to refurbish and maintain industrial coal fired boilers in South Africa that
ultimately results in extended technical lifetimes of the boilers. Boiler efficiency depends largely
on operational procedures.'This practice is extended to the pulp and paper industry in South
Africa and has been applied by Mondi since 1984. If common practice is maintained, the
expected lifetime of the co-fired boiler at Mondi exceeds 10 years.

Required plausible baseline scenarios for which AM0036 is applicable'":

The most plausible baseline scenario'” is reflected by option H2, i.e. the continued operation of the
existing co-fired boiler using the same fuel mix as in the past. In forests surrounding the Richards Bay
area, plantation biomass residues are left to decay under mainly aerobic conditions on fields (B1) or in

10 Efficiency of industrial coal fired boilers in South Africa, CSIR study conducted for the Department of Minerals and Energy,
1999.

' Page 3 and 4 of AM0036.

12 From AMO0036 page 4: Furthermore, this methodology is only applicable if the most plausible baseline scenario(s):

» For heat generation is either case H2 (Continued operation of the existing boiler(s) using the same fuel mix or less biomass
residues as in the past) or case H5 (Continued operation of the existing boiler(s) using the same fuel mix or less biomass residues
as in the past AND installation of (a) new boiler(s) that is/are fired with the same fuel type(s) and the same fuel mix (or a lower
share of biomass) as the existing boiler(s)); and

» For the use of biomass residues is case B1, B2, B3, B4 and/or B5. If case B5 is the most plausible scenario, the methodology is
only applicable if:

a) The plant where the biomass residues would be used as feedstock in the absence of the project activity can be clearly identified

throughout the crediting periods; and
b) The fuels used as substitutes for the biomass residues at that plant can be monitored by project participants.
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some cases (minor) biomass residues are burnt in an uncontrolled manner without utilizing them for
energy purposes (B3). The biomass residues from chipping facilities are landfilled in landfills. Therefore,
AMO0036 is applicable.

Applicability conditions from “Too! to determine methane emissions avoided from dumping waste at the
solid waste disposal site

This tool calculates baseline emissions of methane from waste that would in the absence of the project
activity be disposed at solid waste disposal sites (SWDS). Emission reductions are calculated with a first
order decay model. The tool is applicable in cases where the solid waste disposal site where biomass
waste will be landfilled, can be identified. This is the case for this particular project as a municipal landfill
site exists where the waste is landfilled. The tool is not applicable to hazardous wastes. No hazardous
waste is generated in the project activity.

B.3.  Description of the sources and gases included in the project boundary

The project activity will reduce anthropogenic GHG emissions by replacing fossil fuel-based heat with
heat generated from renewable biomass residue. The project will assist South Africa with greenhouse gas
(GHG) reduction by curbing methane emissions formed during biomass residue (derived from wood
chipping operations and forest plantations) decay.

Sources of greenhouse gas emissions included in the project boundary
1. Avoidance of methane emissions formation associated with landfill of biomass residue and decay in
plantations
e Methane formation from landfilled biomass and decaying plantation waste will be prevented, as
the biomass residues will not be landfilled in future.
2. Reduction in CO, and CH,4 emissions from coal burnt in the co-fired boiler on site
¢ The replacement of coal by biomass residues in the co-fired boiler at the operation will result in a
reduction of GHG emissions at the operation associated with the combustion of coal.
3. Reduction in emissions associated with the rail transport of coal to the operational site
e (oal is transported by rail to the operational site. Coal will be reduced when the project is
implemented, thereby reducing coal transport to the operation. The reduction of GHG emissions
from transport will be in proportion to the reduction in coal use and its replacement by biomass.
The conservative approach is taken in that emission reductions from reduced rail transport are not
accounted. In addition, biomass residues from chipping facilities are transported over shorter
distances (the landfill is further away from chipping facilities that Mondi). Once again, to
maintain a conservative approach, the emission reductions from reduced transport are not
accounted for.

The project differs from the general practice hitherto seen in South Africa for the handling of biomass
residue and utilization. It is not common practice to generate energy from biomass residue. Whilst other
projects rely on one large source of fuel for the supply of all or nearly all of the biomass used at their
power plants, this project sources a part of its consumption requirements from a number of small suppliers
(mostly local chipping facilities and nearby plantations), for whom efficient energy generation from
biomass is not feasible'*. In the absence of the project activity, the biomass residues at the chipping
facilities will be landfilled or left to decay in the forest operations.

To handle additional incoming biomass residues with variations in quality, equipment will be installed in
the wood yard to shred and clean biomass residues received from nearby chipping facilities and
plantations. The equipment will require an amount of electricity import from the grid, which will result in
a small increase (in comparison to the decrease in coal use) in GHG emissions.

13 Page 4 of AM0036.

'* Requires large capital expenditure to achieve high efficiencies and logistics are problematic.
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Table 3: Emissions sources included in or excluded from the project boundary shows the emissions

included and excluded.

Table 3'°: Emissions sources included in or excluded from the project boundary

Source Gas | Included as Included | Justification / Explanation
per in this
methodology project
CO, | Included N Main emission source
. CH. | Excluded N Excluded'for simplification. This is
Heat generation conservative.
N,O | Excluded N Excluded.for simplification. This is
conservative.
N It is assumed that CO, emissions
from surplus biomass residues do not
2 €O, | Excluded lead to changes of carbon pools in the
= LULUCEF sector.
3 Tobe quIded Included Project participants may decide to
Uncontrolled CH, | by project . . o a
. .. include this emission source.
burning or decay of participants
surplus biomass N Excluded for simplification. This is
conservative. Note also that
emissions from natural decay of
N0 | Excluded biomass are not included in GHG
inventories as anthropogenic sources.
s CO, | Included \ May be an important emission source
§ g On-site fossil fuel or N Excluded for simplification. This
E E electricity CH, | Excluded emission source is assumed to be
consumption for very small. ©
hoppers and
" Table 2 in AM0036.
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Source Gas | Included as Included Justification / Explanation
per in this

methodology project

Excluded for simplification. This
N,O | Excluded emission source is assumed to be
very small. ©

CO, | Included \ May be an important emission source
N Excluded for simplification. This
Off-site CH, | Excluded emission source is assumed to be
transportation of very small.

biomass N Excluded for simplification. This
N,O | Excluded emission source is assumed to be
very small. ©

N It is assumed that CO, emissions
from surplus biomass do not lead to
changes of carbon pools in the
LULUCEF sector.

Included | This emission source must be
included if CH, emissions from
uncontrolled burning or decay of
biomass in the baseline scenario are
included. "

N Excluded for simplification. This
N,O | Excluded emission source is assumed to be
small.

N It is assumed that CO, emissions
from surplus biomass residues do not
CO; | Excluded lead to changes of carbon pools in the

CO, | Excluded

Combustion of

biomass for heat Included or
. CH,

generation excluded

Biomass storage LULUCEF sector.

N Excluded for simplification. Since
biomass is stored for not longer than
one year, this emission source is
assumed to be small.

CH, | Excluded

N Excluded for simplification. This
N,O | Excluded emissions source is assumed to be
very small.

The project boundary includes all activities that are under the control of the project activity. The
boundary includes:
e the co-fired biomass boiler at Mondi and all new or retrofitted equipment in the wood yard
implemented to handle the additional biomass fuel;
e vehicle transport of the biomass from wood chipping facilities and plantations to the Richards
Bay operation;
® methane generation from landfill of biomass residues and plantation residues left for decay in
the absence of the project activity.
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Direct on-site emissions for the project activity and baseline are:
¢ (CHasemissions from controlled combustion of additional biomass in the co-fired boiler.
e (COzemissions from the combustion of additional supplementary fossil fuel in the co-fired boiler.

Direct off-site emissions for the project activity are:
¢ (CO:zemissions from additional fossil fuel consumption from on-site biomass transportation to the
operation.
CO2 emissions from on-site electricity consumption that is attributable to the new equipment implemented
in the wood yard.

Figure 3: Project activity boundary

Methane generation from managed or

unmanaged landfill of additional biomass

Heat generation from biomass burning

Baseline and project activity CO, residues
and CH,4 from coal and biomass CH, avoided from the landfill
combustion site and plantation waste decay

ﬁ Factory Boundary

Landfill site and plantation

Biomass
The project boundary includes the
T T T T T T T T T T T T T T T | biomass residues that will be
: Wood yard :- _—— landfilled and plantation waste that
k ________________ I will decay in the absence of the
4 project activity.

Biomass
residues from

chipping

LEGEND

Avoided Emissions E—

Plantation waste

CO, emissions from electricity generation — em wm -)

Transport and transmission

Biomass from wood yard to Boiler

Electricity | rt . .
e St Emissions from boiler [
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B.4. Description of how the baseline scenario is identified and description of the identified
baseline scenario:

The following steps 1 to 9 are applied to establish the project baseline scenario and emissions. The key
information and the data sources that were used in the determination of the baseline, are included in
Annex 3.

STEP 1. Identification of alternative scenarios to the proposed CDM project activity that
are consistent with current laws and regulations
Realistic and credible alternatives were separately determined regarding:

e What happens to the biomass residues in the absence of the project activity i.e. the methane
generation from managed or unmanaged landfill/plantations
e Heat generation in the absence of the project activity.

There are/were no regulations and programs, either on national, regional or local that constrain the facility
from using coal, nor policies that enforce replacement of coal with biomass residues. All the realistic
alternatives identified in step 1, summarized in Table 4: Alternative baseline options and barrier analysis,
comply with the relevant existing laws and regulation in the host country, South Africa.

STEP 2: Barrier analysis to eliminate alternatives to the project activity that face prohibitive
barriers

Plausible alternatives to the project activities are listed and briefly described in table 3. The aspects that
are considered in identifying possible baseline scenarios are:

Legal constraints.

Strategic considerations within the company, pre — existing practices or common practice.
Availability of technology and applicability of technology to the project activity.
Consideration of technology developments within the national scenario

Economics: in the case of an alternative being clearly uneconomical

Technological barriers

The identified barriers are only sufficient grounds for demonstration of additionality if they would
prevent Mondi from carrying out the proposed project activity.

Comment: Step 2 in Table 4 reflects the content required in Sub-step 3a of “Tool for the demonstration

and assessment of additionality”. The likely baseline scenarios column in Table 4 reflects the content
required in Sub-step 3b.

Table 4: Alternative baseline options and barrier analysis

Step 1 Step 2 Likely
Alternative baseline options Barriers baseline
scenarios

Heat generation from biomass residues

H1 | The proposed project activity not | The amount of risk relating to inconsistent supply | No
undertaken as a CDM project and the quality of biomass residues introduced to
activity (heat generation with Mondi by implementing the project activity is
biomass residues). Generation of | significant. The capital expenditure that must be
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Step 1 Step 2 Likely
Alternative baseline options Barriers baseline
scenarios
steam in co-fired boiler using incurred to enable an increase of biomass
biomass residue from chipping residues to the boiler is large. Uncertainty
facilities, plantation waste and regarding cost of fuel for transport and
bark thereby replacing most of competitive cost of coal provides little incentive
the coal based fuel (proposed to Mondi to undertake the project, considering
project activity); the amount of risk the project will introduce.
H2 | Continued operation of the The most likely future scenario for the Richards Yes
existing boiler using the same Bay mill is to continue firing the co-fired boiler
fuel mix or less biomass residues | with coal and only a limited amount of biomass
as in the past. Continue utilising | waste. Coal makes up the backbone of South
coal as the main fuel in the Africa’s energy supply, accounting for about
existing co-fired boiler. This is 76% of primary energy consumption. '®
the status quo. Currently, coal supply is reliable with little
logistical risk associated with it. It is therefore
still the preferred operational option.
H3 | Continued operation of the Fuels other than coal and biomass residues No
existing boiler(s) using a different | include renewable energy sources such as wind
fuel (mix). Generate steam from | and solar. Wind and solar energy are known to be
fuels other than coal, bark and expensive although maturing rapidly. For the
biomass residues purpose of industrial heat generation, these
sources are not practical alternatives because of
the amount of heat required and the important
requirement that the heat is required on a
continuous basis. Other options include the use of
piped gas. A new turbine facility will be required
if gas is to be utilised and it has been shown to be
additional when comparing the project to self-
generation of heat (using coal) and imported
electricity, despite decreasing quality of
electricity supply.
H4 | Improvement of the performance | The improvement of the boiler performance will | No
of the existing boiler not increase the quantity of biomass residues
utilized in the boiler. The boiler performance is
not the determining factor in how much biomass
residue is burnt. In addition, the boiler
performance is close to the design performance.
H6 | Replacement of the existing The capital expenditure associated with replacing | No

boiler with new a boiler(s).

the existing boiler with a new boiler is excessive.
In addition, the existing boiler has an expected
lifetime of more than 10 years if the current
maintenance practices are maintained by the mill
and therefore, it would not be a sensible option to
replace the boiler with a new one.

' Sources: BP Statistical Review of World Energy 2005, International Energy Agency
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Step 1 Step 2 Likely
Alternative baseline options Barriers baseline
scenarios

H7

Import steam from external
utilities

It is the aim of the Mondi operation to become
energy self sufficient as far as possible to hedge
against energy price and imported energy quality
shocks. There are no current facilities in close
proximity providing steam and the establishment
of such a facility is not envisaged over the
medium to long term. This option does not
support the current and future strategy of Mondi
Business Paper, Richards Bay to become energy
self-sufficient.

No

Methane generation from managed or unmanaged landfill of additional biomass residues in the
absence of the project activity

B1 | Plantation managers continue to | The logistics involved in separation, collection Yes
leave biomass residues in the and transportation of plantation waste is
plantation to decay under aerobic | complicated and requires significant effort, co-
conditions. This situation presents | ordination and costs and introduces unnecessary
the status quo. risk to the operation. Therefore, the most likely

future scenario for plantation residues is to be left
in the forest where decay will occur.

B2 | Chipping facilities continue to Biomass residues from nearby chipping facilities | Yes
landfill biomass residues in the are landfilled, mainly because the quality of the
regional landfill site where biomass is of such a nature that it has no other
anaerobic decay occurs. This use.
situation presents the status quo.

B3 | The biomass residues in This situation may occur from time to time Yes
plantations are burnt in an although it is not the policy of most plantation
uncontrolled manner without owners. Plantation residues will be collected
utilizing them for energy from various plantations, not necessarily only
purposes. from Mondi plantations. These plantations

owners might burn residues from time to time.

B4 | B4: The biomass residues are sold | Although markets for biomass residues exist (for | No
to other consumers in the market | example Europe'’), the quality requirements of
and the predominant use of the the biomass products are such that only good
biomass residues in the quality biomass residues can be processed into an
region/country is for energy export product for energy purposes.
purposes.

B5 | B5: The biomass residues are The quality requirements'® associated with the No
used as feedstock in a process feedstock for the pulping process exclude
(e.g. in the pulp and paper biomass residues from being used as a raw
industry) material input.

B6 | B6: The biomass residues are Production, logistics and freight costs associated | No

used as fertilizer

with the collection and distribution of biomass

'7 Mondi internal study was conducted: ”Assessment of European Pellet market”, January 2006.

'8 Chip density, chip size etc.
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Step 1
Alternative baseline options

Step 2
Barriers

Likely
baseline
scenarios

residues for fertilizer purposes, will make such
enterprises uneconomical in South Africa.

B7

B7: The proposed project activity
not undertaken as a CDM project
activity (use of the biomass
residues for heat generation).
Collection of chipping and
plantation residues, transport to
Mondi, combined with bark and
combusted in a co-fired boiler.
This represents the proposed
project activity.

The strength of this project activity lies in the
large amount of biomass residues that can be
collected at several point sources and utilised at
one facility as energy source. Without CDM,
there exists no incentive to producers of
relatively small quantities of biomass residues
(chipping facilities for example) to collect and
utilise it as energy source. Without developing
and enforcing new legislation around landfill and
plantation residue, changes to current practice are
unlikely. The project activity is the first of its
kind in that heterogenic biomass residue from
various relatively small sources are combined on
site. No project activity of this type is currently
operational in the host country or region.

The capital expenditure associated with the
project activity including the costs associated
with establishing the supply chain in the
plantations is excessive and the project will not
be financially feasible unless there is a income
from emission reductions.

The project activity is not adopted due to the
following barriers:

a) Investment Barriers
¢ Technology (equipment) is expensive as
it is mostly imported
e Transport of biomass residues is
expensive due to the bulky nature of the
material
b) Technology Barriers
¢) Risk Barriers
The complexity of the collection and transport
activities add risk to the process facility.

No

B8

Any other use of the biomass
residues, for example the
production of charcoal.

The scale on which charcoal is manufactured is
small and does not fall within the core or
peripheral business of Mondi. Safety, health and
logistical barriers for large scale charcoal
production are significant.

In summary, the evaluation in table 3 leaves H2, B1, 2 and 3 as the most plausible baseline
scenarios.
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B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below those
that would have occurred in the absence of the registered CDM project activity (assessment and
demonstration of additionality): >>

Additionality
The additionality of this project is assessed and demonstrated by the following steps:
(If all 3 steps are satisfied, then the project is considered additional)

For the appraisal of additionality, H2 (heat baseline) is compared against the proposed project activity, in
conjunction with B1, B2 and B3 (together representing the biomass residue baseline) that are compared to
the project activity.

Step 0 — Preliminary screening based on the starting date of the project activity

The Mondi Biomass project was implemented in the third quarter of 2005. Given that the project
proponent of the Mondi Biomass Project wishes to have the crediting period starting prior to the
registration of the project activity, the following evidence must be provided:

(a) Evidence that the starting date of the CDM project activity falls between 1 January 2000 and the
date of the registration of a first CDM project activity:

¢ The evidence that the starting date of the project activity complies with the above requirements is
the date in which the construction of the project actually began — 3™ quarter of 2005. The project
was designed in 2003 initially as a small-scale project activity. After the small-scale methodology
amendments were approved, the decision was taken to submit the project as a regular scale
project activity. Documentation and correspondence can verify this statement.

(b) Evidence that incentive from the CDM was seriously considered in the decision to proceed with
the project activity. This evidence shall be based on (preferably official, legal and /or other
corporate) documentation that was available to third parties at, or prior to, the start of the project
activity:

¢ During 2003, and considering the very few (if any) approved methodologies for biomass heat
generation projects suitable for Mondi heat project types, Mondi embarked on the development of
a new baseline methodology for the proposed biomass project. The first methodology drafts and
calculations are dated June / July 2003. The baseline methodology for biomass projects got the
approval of the methodology by the Executive Board during 2005. The effort and resources that
Mondi committed to successfully develop the methodology demonstrates Mondi’s commitment to
CDM and applying CDM in development of the Biomass Project.

¢ In the capital expenditure application documentation submitted as motivation to the Mondi board,
the CDM incentives were specifically referred to (2005).

Step 2: Investment analysis

Mondi Business Paper South Africa has specific requirements in terms of return on investment of a
proposed project in order to approve the project. Any small scale to medium scale project has to meet a
minimum of between 17-20% IRR for approval, if the project is a stand-alone one (Mondi Executive
Board guidelines). IRR is used for the investment analysis.

The project activity does not meet this IRR requirement without income from the CDM component.
Based on financial calculations the annual cash flow without income from the sale of credits, produces a
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pre-tax internal rate of return of below 10% per annum (after-tax this is negative) well below the Mondi
requirement for the project to go ahead. In the calculations, an inflation rate of 5.5% was used.

Step 3: Barrier analysis

Alternatives will comply with all South African regulations, but are not mandatory requirements. The
proposed project activity is not the only alternative amongst the ones considered by Mondi that comply
with all regulations. The logistics involved in collection, separation and transport of biomass residues
from nearby facilities and plantations are complex and require major effort. The increased amount of
vehicles that enter the operational site requires additional security resources and adds to the complexity of
the vehicle access control system of the operation. The additional amount of vehicles on the road adds to
road congestion and increases the risk of accidents in the proximity of the operation. Therefore, the
increase in road transport to and from the fill is a potential risk factor as it can impact negatively on the
public image and adds to Mondi’s liability. Therefore, additional effort must be made by Mondi to ensure
that trucks and contractors comply with standards. Additional liaison efforts with local stakeholders
regarding transport issues will be initiated. This is compared to the transport of coal by rail into the
operational site, a simple risk free activity. The project faces mainly investment barriers and a risk-based
barrier due to the increased complexity added to the process.

Step 4: Common practice analysis

The analysis focuses on industry situated in South Africa. Firing biomass as an energy source in the pulp
and paper industry is common practice. It is not common practise in South Africa to collect biomass
residues from plantations in the form of off-cuts and stumps and transport these to the operational site for
utilisation as energy source. The proposed project, is the first of its kind in South Africa, and provides an
opportunity for knowledge and experience transfer to other areas in South Africa. The project activity
increases the utilisation of biomass residues beyond that which is common practise in South African
paper mills.

It is almost certain that implementation of this technology will encourage replication in other pulp and
paper mills and within other industry sectors in South Africa and the region. Among the main factors that
drive the decision for using coal instead of biomass residue is the price of coal compared to the price of
collecting, transporting, cleaning and processing of biomass.

Step 5: Impact of CDM registration

The project has been under development since 2002 and had reached the stage of conditional validation as
a small-scale project prior submission as a regular size project. The growing confidence in the appraisal of
the project resulted in a decision to proceed with investment in the project. Registration therefore will not
affect the project’s implementation or financing.

CDM registration would conservatively allow for credits to accrue until 2012 (and beyond subject to a
second commitment period being negotiated). The increased rate of return resulting from the income of
CER’s would contribute to the project’s feasibility, though still marginal with respect to Mondi’s
expected rate of return threshold.

The registration of the proposed project activity will have a positive impact in paving the way for similar
projects to be implemented in South Africa, which may bring about among other things development in
gas turbine with heat recovery technologies.

Methane generation from managed or unmanaged landfill of additional biomass residues baseline

The biomass residues from nearby chipping facilities consisting of fines, off-cuts and woodchips
contaminated with sand and metal are being landfilled in a municipal landfill site where it ferments over
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time, emitting methane. The general practise with waste from plantations is to leave the biomass in the
plantation where it would decay. There is practically no use for biomass generated from forestry
operations (thinning, pruning and harvesting operations), which is mostly left on the ground for natural
decay and / or sometimes burned in the open air to avoid the risk of fires in new forest plantations.

As there are no circumstances to suggest that the current biomass residues in the forests will decrease in
the foreseeable future, the methodology deems the baseline to be emissions from uncontrolled open-air
burning of the equivalent amount of biomass residues originating from plantations that the project will
consume. It must be noted that this is a highly conservative assumption, since when biomass is left to
decay, it releases more of the carbon it contains as methane than when it is burned in the open air. This
results in a significantly greater baseline emission given the GWP of methane as GHG. By assuming
open-air burning of all currently unused biomass and excluding from the baseline methane emission from
decaying biomass, the project’s PDD understates the amount of carbon reductions.

An investment analysis on the methane avoidance part of the project alone revealed that there is not a
sufficient economic incentive for Mondi to undertake the activity. Such a project would only encounter
costs with neither savings nor income being made in the project activity base case.

Summary of the outcome of the application of the methodology

From the application of the baseline methodology, the status quo of using coal for steam generation is
shown to be the baseline. The status quo is the least-cost and most economically attractive course of
action. The project activity is the firing of biomass residues from plantations and nearby chipping
facilities in a co-fired boiler for heat generation. The biomass will be collected and transported from
nearby facilities and plantations, thereby avoiding the biomass residues from nearby facilities being
landfilled and biomass residues decay in plantations. The project activity is shown to be additional mainly
based on the investment analysis.
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B.6. Emission reductions:
| B.6.1. Explanation of methodological choices: |
The methodological choices are described at the hand of the formulae prescribed in the methodology.

B6.1.1 Baseline emissions

Baseline emissions include CO2 emissions from fossil fuel combustion in the boilers in the absence of the
project activity and, included in the project boundary, CHs emissions from the treatment of biomass
residues in the absence of the project activity.

BE, = BE; , +BEy:

Equation 1

Where:

BEy = Baseline emissions during the year y (tCOze/yr)

BEHG,y = Baseline emissions from fossil fuel combustion for heat generation in the boiler(s) (tCO2/yr)
BEBry = Baseline emissions due to uncontrolled burning or decay of the biomass residues (tCOz2e/yr)

a) Baseline emissions from fossil fuel combustion in boiler(s) for heat generation (BEuc,y)

Baseline emissions from fossil fuel combustion in the boiler are determined by multiplying the heat
generated with fossil fuels that are displaced by biomass residues with the CO2 emission factor of the least
carbon-intensive fossil fuels that would be used in the absence of the project activity (coal) and by
dividing by the average net efficiency of heat generation in the boiler, as follows:

BE _ HGP./,biomass,y X EFFF,COZ,i
HG,y —
nboiler,FF
Equation 2

Where:
BEHaG,y = Baseline emissions from fossil fuel combustion for heat generation in the boiler (tCOze

lyr)
HGpj biomass,y = Heat generated with incremental biomass residues used as a result of the project

activity during the year y (GJ/yr)"
EFrr,cozy = CO2 emission factor of the fossil fuel type displaced by biomass residues (tCO2e/GJ)
Tboiler,FF = Average net efficiency of heat generation in the boiler(s) when fired with fossil fuels

For the purpose of determining EFrr.cozy, as a conservative approach, the least carbon intensive fuel type
(i.e. the fuel type with the lowest CO2 emission factor per GJ) will be used among the fossil types used in
boiler at the project site during the most recent three years prior to the implementation of the project
activity and the fossil fuel types used in boilers at the project site during the year y*°. The only fossil fuel
utilized in the boiler since 1984 is bituminous coal and the CO2 emission factor for bituminous coal will
be used.

In the absence of the project activity, a small amount of biomass residue will be used for heat generation
in the boiler and the most plausible baseline scenario is that heat would continue to be generated partly

"% This generated heat displaces the heat generated by fossil fuel in the boiler in the absence of the project activity.

2% As per methodology AM0036 page 9
This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

AN

e )
y

CDM - Executive Board page 23

with coal and partly with biomass residue (mainly bark). Therefore, case B as described in AM0036 page
12 is applicable to calculate HGpbiomass,y.

For case B, only the use of biomass residues beyond historical levels must be attributed to the CDM
project activity. Hence, HGpJbiomass,y refers to the additional (i.e. additional to the baseline scenario)
quantity of heat generated from the combustion of biomass residues, as a result of the CDM project
activity.

As the level of biomass residue use in the absence of the project activity is associated with significant
uncertainty, the conservative approach will be followed in determining HGrJpiomass,y. As a conservative
approach, the minimum value for HGppiomass,, among the following two options will be used:

Option 1

The difference between the total quantity of heat generated from biomass residues in all boilers at the
project site in the year y (HGPJpiomass1oraly) and the highest annual historical heat generation with biomass
residues among the most recent three years prior to the implementation of the project activity:

H GPJ ,biomass,y = H GPJ ,biomass,total,y MAX {H Gbiamass,historic,n , H Gbiomass,historic,n—l ; H Gbiamass,historic,n—2 }
Equation 3

Where:

HGeipiomassy = Heat generated with incremental biomass residues used in the project activity during

the year y (GJ/yr)

HGpipiomass,otaly = Total heat generated from firing biomass residues in all boilers at the project site
during the year y (GJ/yr)

HGpbiomass nistoric,n = Historical annual heat generation from firing biomass residues in boilers at the project
site during the year n (GJ/yr)

n = Year prior to the implementation of the project activity

Option 2

The difference between the total quantity of heat generated from biomass residues in all boilers in the
year y (HGPsbiomass wotaly) and the total heat generation during the year y (HGPrJ woraly) multiplied with the
highest historical fraction of heat generation with biomass residues from the most recent three years, as
follows:

HGPJ,biomas:,y = HGPJ,biomass,tatal,y
HGbiumuss,historic,n . HGbiomass,histaric,nfl . HGbiomass,histaric,an
—HGR,,mm,!y -MAX HG HG HG

total ,historic,n total , historic,n—1 total ,historic,n—2

Equation 4
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Where:

HGpipiomassy = Heat generated with incremental biomass residues used as a result of the project

activity during the year y (GJ/yr)

HGpbiomassrotal,y = Total heat generated from firing biomass residues in all boilers at the project site during
the year y (Gl/yr)

HGpy totaly = Total heat generated in boilers at the project site, using both biomass residues and fossil
fuels, during the year y (GJ/yr)

HGbiomass historicn = Historical annual heat generation from using biomass residues in boilers at the project
site during the year n (GJ/yr)

HGrotalhistoricn = Historical annual total heat generation, from using biomass residues and fossil fuels, in
boilers at the project site during the year n (GJ/yr)
n = Year prior to the implementation of the project activity

The historical fraction of heat generation with biomass residues can be determined based on the quantities
of biomass residue types k and fossil fuel types i used historically in the boiler(s) at the project site, as
follows:

HG

biomass ,historic,n __

HG > BF,,-NCV,+ > FC,,-NCV,
k i

> BF,,-NCV,
k

total ,historic ,n

Equation 5

Where:
HGpiomass historicn = Historical annual heat generation from using biomass residues in boilers at the project
site during the year n (GJ/yr)

HGrotathistoricn = Historical annual total heat generation, from using biomass residues and fossil fuels, in
boilers at the project site during the year n (GJ/yr)

BFin = Quantity of biomass residue type k used in all boiler(s) at the project site during the
historical year n (tons of dry matter)

NCV« = Net calorific value of the biomass residue type k (GJ/ton of dry matter)

FCin = Quantity of fossil fuel type i fired in all boiler(s) at the project site during the historical
year 1 (mass unit)

NCVi = Net calorific value of the fossil fuel type i (GJ / mass unit)

n = Year prior to the implementation of the project activity

To estimate the energy efficiency of the boiler in the baseline scenario, the following two options are
suggested in the methodology:

Option 1

Use the highest value between the following two values as a conservative approach:
1. Measured efficiency prior to project implementation;
2. Manufacturer’s information on efficiency of the existing boilers.

Option 2
Assume a boiler efficiency of 100% based on the net calorific values as a conservative approach.

The Richards Bay operation will follow the approach in option 1. The boiler efficiency will either be
measured or the manufacturer’s information will be used.

Comment: project activity emissions compared to baseline emissions from the co-fired boiler

CO, emissions from fossil fuels fired in the co-fired boiler occur in the baseline. The baseline scenario
also includes the possible case where100% of the heat is generated from fossil fuel (coal). With
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investment in the project activity, the heat is produced from biomass. HGp; (additional biomass heat in
GlJ/yr) is determined by formula and is based on the heat produced from the biomass (in GJ/yr) compared
to how much heat we produced from biomass over the most recent three years prior to implementation of
the project activity. This heat quantity is then converted into a coal (fossil fuel) equivalent. Emission
reductions are calculated against the baseline which is based on historical information. Should there ever
be a situation where the operation fires more fossil fuel than in the baseline for some operational reasons,
the formula delivers a negative HGpj, that indicates an increase and not a reduction in CO,e emissions.
This scenario will be reflected in the calculations as a net emissions increase and will be reflected as such
during verification.

b) Baseline emissions due to uncontrolled burning or decay of the biomass residues

The types of biomass residues differ in the baseline scenario, therefore, the total biomass decay
emissions in the baseline scenario consist of emissions from two methodologies: 1) Uncontrolled
burning or aerobic decay of the biomass residues and 2) Anaerobic decay of the biomass residues

BE,. =BE + BE Equation 6

BF .,y Biomass ,burning ,y Biomass ,anaerobic,y
Biomass residues have already been used for heat generation at the project site prior to the
implementation of the project activity. The most plausible baseline scenario is that heat would continue to
be generated partly with fossil fuels and partly with biomass residues. In line with the methodology, only
the use of biomass residues over and above the historical levels will attribute to the CDM project activity

and consequently be considered when determining BEsr,y.

Mainly one type of biomass residue (bark) has been used for heat generation at the project site prior to
the implementation of the project activity, but after implementation of the project activity, biomass
residues from more than one source and type will be used. In this particular case, BFrikyis determined
based on the specific circumstances of the project activity, thereby ensuring that the total quantity of all
biomass residues types k£ used for heat generation as a result of the project activity is related to the
increase in heat generation as a result of the project activity, as follows:

HG, .
3 BFyy ., XNCV, = 3 BF, X NCV,  x—thmns_
k

PJ ,biomass total |y

Equation 7

Where:

BFpiky = Quantity of biomass residue type k used for heat generation as a result of the project
activity during the year y (tons of dry matter)

BFky = Quantity of biomass residue type k fired in all boiler(s) at the project site during the
year y (tons of dry matter)

NCVk = Net calorific value of the biomass residue type & (GJ/ton of dry matter)

HGpipiomassy ~ = Heat generated with incremental biomass residues used as a result of the project

activity during the year y (GJ/yr)

HGpspiomass,rotaly = Total heat generated from firing biomass residues in all boilers at the project site during
the year y (Gl/yr)

Plantation biomass residues (uncontrolled burning)
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The most likely baseline scenario for the use of the plantation biomass residues is that the biomass
residues will be left to decay under mainly aerobic conditions (B1 in table 3) without utilizing it for
energy purposes (B3 in table 3). Baseline emissions are calculated for natural decay, and as per the
methodology, the emissions are calculated assuming that the biomass residues would be burnt in an
uncontrolled manner.

Baseline emissions are calculated by multiplying the quantity of biomass residues that would be left to
decay in the absence of the project activity with the net calorific value and an appropriate emission factor,
as follows:

X NCV, X EF,

PJ k,y urning ,CH 4,k ,y

BE,, , =GWPq, XY BF,
k

Equation 8*'

Where:

BEBry = Baseline emissions due to uncontrolled burning or decay of the biomass residues
(tCO2e/yr)

GWPch4 = Global Warming Potential of methane valid for the commitment period (tCO2e/tCH4)

BFriky = Quantity of biomass residue type k used for heat generation as a result of the project
activity during the year y (tons of dry matter)

NCVk = Net calorific value of the biomass residue type k& (GJ/ton of dry matter)

EFbuming,ctaky = CH4emission factor for uncontrolled burning of the biomass residue type k during the
year y (tCH4/GJ)

Referenced default values for the CH4 emission factor will be used. In the absence of more accurate
information, it is recommended in the methodology that 0.0027 t CHa4 per ton of biomass should be used
as default value for the product of NCViand EFburning Cr4ky

The uncertainty of the CH4 emission factor is in many cases relatively high. In order to reflect this and for
the purpose of providing conservative estimates of emission reductions, a conservativeness factor will be
applied to the CH4 emission factor. The level of the conservativeness factor depends on the uncertainty
range of the estimate for the CH4 emission factor. An appropriate conservativeness factor from Table 5:
Conservativeness factors for estimated uncertainty ranges below shall be chosen and multiplied with the
estimate for the CH4 emission factor. Mondi will apply the most conservative factor of 0.73.

Table 5: Conservativeness factors for estimated uncertainty ranges

Assigned Conservativeness factor where
Estimated uncertainty range (%) uncertainty band lower values are more
(%) conservative
Less than or equal to 10 7 0.98
Greater than 10 and less than or equal to 30 20 0.94
Greater than 30 and less than or equal to 30 40 0.89
Greater than 50 and less than or equal to 100 75 0.82
Greater than 100 150 0.73

*! Equation 5 in AM0140
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Chipping biomass residues (decay of the biomass residues)

The most likely baseline scenario for the use of the chipping biomass residues is that the biomass residues
would decay under anaerobic conditions (case B2*%). (The variable BEcu4swos, calculated by the tool
corresponds to BEsry in this methodology).

For the biomass residues that would have decayed under anaerobic conditions in a landfill, the following
methodology is used to calculate methane generation from the additional biomass:

The amount of methane that would be generated each year in the baseline scenario (BEgg ) is calculated
for each year with a multi-phase model. The model is based on a first order decay equation. It
differentiates between the different types of biomass waste i with respectively different decay rates k;
(fast, moderate, slow) and fraction of degradable organic carbon (DOC;). The model calculates the
methane generation based on the actual waste streams A x disposed in the most recent year (y) and all
previous years since the project start (x=1 to x=y). The amount of methane produced in the year y
(BEgg,y) 1s calculated as follows:

,
BE,,, = px(I— f)x(I- OX)X%XFXDOCf X MCF x> BF, x DOC, x(1—e™ Jx ™t~

x=1
Equation 9

Where:

BEgF, y is methane produced in the landfill in the absence of the project activity in year y (tCH,)

(0] is model correction factor (default 0.9) to correct for the model-uncertainties

F is fraction of methane in the landfill gas (default 0.5 will be used as access to landfill is
not practical)

00X is the oxidation factor

f Fraction of methane captured at the SWDS and flared, combusted or used in another
manner

DOC; is percent of degradable organic carbon (by weight) in the biomass waste type i (30
applicable to wood waste)

DOC¢ is fraction of DOC dissimilated to landfill gas (0.5 will be used as lignin-C is included in
the estimated amount of degradable organic carbon)

MCF is Methane Correction Factor (fraction)

BFix is amount of biomass waste type i1 prevented from disposal in the year x (tonnes/year)

K is decay rate for the biomass waste type i (0.023 applicable to wood waste)

i is biomass waste type distinguished into the waste categories (from A to D), as illustrated
in Table 2 below

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

y is year for which LFG emissions are calculated

Model Correction Factor (D)

Oonk et el. have validated several landfill gas models based on 17 realized landfill gas projects.”® The
mean relative error of multi-phase models was assessed to be 18%. Given the uncertainties associated
with the model and in order to estimate emission reductions in a conservative manner, a discount of 10%
should be applied to the model results.

Methane correction factor (MCF)

2 As per AM0036

# Oonk, Hans et al.: Validation of landfill gas formation models. TNO report. December 1994
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The methane correction factor (MCF) accounts for the fact that unmanaged landfills produce less methane
from a given amount of waste than managed landfills, because a larger fraction of waste decomposes
aerobically in the top-layers of unmanaged landfills. The proposed default values for MCF are listed in
the 2000 IPCC Good Practice Guidance Table 5.1.

Table 6: Solid Waste Disposal Site (SDWS) Classification and Methane Correction Factors™

Type of site MCF default values
Managed site 1.0
Unmanaged site — deep (> 5 m waste) 0.8
Unmanaged site — shallow (< 5 m waste) 0.4

Note: Managed SWDS must have controlled placement of waste (i.e. waste directed to specific deposition areas, a
degree of control of scavenging and a degree of control of fires) and will include some of the following: cover
material, mechanical compacting or leveling of waste.

Fraction of degradable organic carbon dissimilated (DOCy)

The decomposition of degradable organic carbon does not occur completely and some of the potentially
degradable material always remains in the site even over a very long period of time. The revised IPCC
Guidelines propose a default value of 0.77 for DOCt. A lower value of 0.5 should be used if lignin-C is
included in the estimated amount of degradable organic carbon.”

Degradable carbon content in waste (DOC;) and decay rates (k;)
In the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories (module 6), default values
for degradable organic carbon are presented, as shown in Table 3 below?.

Table 7: Waste stream decay rates (kj) and associated IPCC default values for DOC;

Waste stream A to E Percent DOC; (by weight) Decay-rate (k;)
A. Paper and textiles 40 0.023

B. Garden and park waste and 17 0.023

other (non-food) putrescibles

C. Food waste 15 0.231

D. Wood and straw waste" 30 0.023

E. Inert material 0 0

1) Excluding lignin-C

Given the nature of this project, the waste under consideration will be biomass residue. Wood and straw
waste (D) are considered as slow degradable waste.

Calculation of F
No access to a landfill and therefore the conservative default value of 0.5 would be applied, being the
lower end of IPCC range of 0.5 — 0.6.

The project activity results in an increase in road transport from new biomass sources (chipping facilities
and plantations) to the mill and a decrease for road transport of ash and rail transport of coal.

#2000 IPCC Good Practice Guidance
» IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories — chapter 5

2% For the categories of waste considered as well as the values of DOC, project participants should consider any
revisions to the Revised 1996 IPCC Guidelines and the 2000 IPCC Good Practice Guidance.
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Table 8: Baseline information used to calculate methane emissions

Parameter Description
® Model correction factor to correct Default of 0.9 is suggested to account
for the model uncertainties for model uncertainty.
Fraction of methane in the landfill ~ Default of 0.5 is used which is the lower
F gas end of the range suggested by IPCC
guidelines.
Percent of degradable organic 30 is used for wood waste. Revised
DOC carbon (by weight) in the biomass 1996 TPCC Guidelines for National
waste Greenhouse Gas Inventories (module 6).
Fraction of DOC dissimilated to 0.5 is used as lignin-C is included in the
DOC¢ landfill gas estimated amount of degradable organic
carbon®®
Methane Correction Factor Default of 1% is used for managed
MCF .
(fraction) landfills.
Amount of biomass waste
BF, prevented from disposal in the year

X (tonnes/year)
Decay rate for the biomass waste 0.023 is used for wood waste. Revised
k 1996 IPCC Guidelines for National
Greenhouse Gas Inventories (module 6).

B6.1.2 Project activity emissions

Project emissions include CO:2 emissions from on-site fossil fuel and electricity consumption that is
attributable to the project activity (PEcozrryand PEcozecy), CO2 emissions from off-site transportation of
biomass residues that are combusted in the boiler(s) to the project site (PEcoz21ry), and, if included in the
project boundary, CH4 emissions from combustion of biomass residues for heat generation (PEcH4,5ry):

Project emissions are calculated by:

PEy = PECOZ,TR,y + PECOZ,EC,y + PECOZ,FF,y + GWPCH4 XPECH4,BF,y
Equation 10*

Where:

PEy = Project emissions during the year y (tCO2/yr)

PEcozrry = CO2 emissions from on-site fossil fuel combustion attributable to the project activity
(tCO2/yr)

PEcozEcy = COz emissions from on-site electricity consumption attributable to the project activity
(tCO2/yr)

PEco2ryy = CO2 emissions from off-site transportation of biomass residues to the project site
(tCO2/yr)

GWPch4 = Global Warming Potential of methane valid for the commitment period (tCO2e/tCH4)

PEcH4,BFy = CHa4 emissions from combustion of biomass residues in the boiler(s) (tCH4/yr)

27 Oonk, Hans et al.: Validation of landfill gas formation models. TNO report. December 1994
2 IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories — chapter 5
¥ See D.2.1.4.2. Table 5.1: Solid Waste Disposal Site (SDWS) Classification and Methane Correction Factors

%% Equation 10 in AM0036
This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 VRO "

CDM - Executive Board page 30

B6.1.2.1 Transport emissions of biomass residues transported to the project site
Transporting biomass from the suppliers to the Mondi operation is generally done by trucks, which result
in the emissions of direct off-site GHG.

Emissions are calculated on the basis of distance traveled and the average truckload (TL) of biomass
transported from nearby chipping facilities and plantations. Diesel-fuelled trucks will mostly be used for
transportation.

ZBFPJ,k,y
PECOZ,TR,y = kTXA VDy XEka,COZ,y

y

Equation 11°*'

Where:
BEp; kywee = MC X By,
Equation 12

Where:

PEco2 Ry = CO2 emissions from off-site transportation of biomass residues to the project site
(tCO2/yr)

AVDy = Average round trip distance (from and to) between the biomass fuel supply sites and
the site of the project plant during the year y (km)

EFkm,cozy =Average CO2 emission factor for the trucks measured during the year y (tCO2/km)

BFprky = Quantity of biomass residue type k used for heat generation as a result of the project
activity during the year y (tons of dry matter)

TLy = Average truck load of the trucks used (tons)

BFpik,y,wet = the additional quantity of biomass type i used as fuel in the project plant during the
year y in mass unit (as received over the weighbridge)

MCi =Moisture content of biomass i (%)

Note: The average truck load (TL) differs for various types of biomass depending on the packing density
of the biomass on the track.” The truck load for plantation biomass is different from the truck load of
biomass originating from chipping facilities. To take account of this difference, PEco, r y consists of
project emissions from transport of plantation biomass (PEco21rp,y ) and emissions from transport of
biomass from chipping facilities (PEco2,mr.c.y).

Therefore,

ZPECOZ,TR,y = ZPECOZ,TR,p,y + ZPECOZ,TR,c,y

k k

Equation 13

3! Equation 14 in AM0036

32 The packing density is a function of the type and form of the biomass being transported.
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Where

z PE 0, . is the total project emissions due to transport of the biomass to the project plant from
- )

every plantation & and
Z PE y> 2., 18 the total project emissions due to transport of the biomass to the project plant from
- )

every chipping facility &

Equation 4 is expanded for plantation biomass and biomass from chipping facilities:

Z BFPJ,p,y Z BFPJ,CJ’
PE osmz, = kTX AVD, X EF,, co,, + k

py ¢y

X AVD, X EF,, co,,

Equation 14
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B6.1.2.2 Emissions from on-site consumption of electricity

Emissions from the use of on-site equipment, for example hoppers and shredders that consume electricity,
are accounted for.

The total annual electricity consumption is less than 15 GWh for the biomass residues equipment (refer to

Table 19: Indirect emissions from imported electricity). Therefore, the average grid CO,e emission
factor for the South African grid can be used in calculations.

PE o, pc, =ECy; , XEF,

grid )y

Equation 15

Where:

PEco2Ecy = CO2 emissions from on-site electricity consumption attributable to the project activity
(tCO2/yr)

ECrry = On-site electricity consumption attributable to the project activity during the year y
(MWh)

EFgridy = COz emission factor for electricity used from the grid (tCO2/MWh). The electricity

consumption (ECryy) is less than 15GWh/yr, therefore the average grid emission factor
(including all grid-connected power plants) may be used.

B6.1.2.3 CH4 emissions from combustion of biomass residues in the boiler(s) (PEcH4,sr,y)

Consistent with IPCC Guidelines**, CO2 emissions from biomass combustion at the Mondi operation are
equivalent to the release of the CO2 absorbed on a sustainable basis by the forest that is replanted every
year (forest companies replant the surfaces they harvest™). The same argument does not apply to methane
emissions from controlled burning of biomass. When biomass is combusted in a well-controlled
environment, methane emissions are small in quantity but still not zero. This source has been included in
the project boundary and emissions are calculated as follows:

PE 45, = EFyy pr XZBFPJ,k.y X NCV,
;

Equation 16

Where:

PEcH4,8ry = CH4emissions from combustion of biomass residues in the boiler(s) (tCH4/yr)

EFch4,Br = CHa4 emission factor for the combustion of the biomass residues in the boilers (tCH4/GJ)

BFpiky = Quantity of biomass residue type k used for heat generation as a result of the project
activity during the year y (tons of dry matter)

NCVk = Net calorific value of the biomass residue type &k (GJ/ton of dry matter)

Types of biomass residues collected and utilized as a result of the project activity:
k=p biomass collected from plantations and transported to the operation

3 Equation 12 in AM0036

3% Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Reference Manual, p.6.1 Please also
see Revised 1996 IPCC Guidelines for National Greenhouse Inventories, Workbook and IPCC Good Practice
Guidance and Uncertainty Management in National Greenhouse Gas Inventories, P.5.5

35 General practise by South African forest companies is to reforest the areas that have been harvested, unless the
area is not suitable for forest activity.

%% Equation 16 in AM0036
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k=c biomass collected from nearby chipping facilities and transported to the operation

k=>b biomass collected from mill operation

To determine the total amount of energy available from biomass residues, the following calculation is
done:

> BF,, . ,XNCV, = BF,,  xNCV, +BF,  xNCV,+BF,, xNCV,
k

Equation 17

Where:

BFpipy the additional quantity of biomass from plantations used as fuel in the project plant
during year in tonnes

BFpjcy additional quantity of biomass from nearby chipping facilities used as fuel in the project
plant during year in tonnes

BFpjby additional quantity of biomass from mill operation used as fuel in the project plant during

year y in tonnes

IPCC default values will be used to determine the CH4 emission factor. The uncertainty of the CHa
emission factor is in many cases relatively high. In order to reflect this and for the purpose of providing
conservative estimates of emission reductions, a conservativeness factor must be applied to the CHa
emission factor. The level of the conservativeness factor depends on the uncertainty range of the estimate
for the CH4 emission factor. The assumed uncertainty for wood waste is 300% and the associated
conservativeness factor is therefore chosen as 1.37°. This factor is used to multiply with the estimate for
the CH4 emission factor. The CH, emission factor of 21.55kg/TJ is used in calculations.

The following items must be taken into consideration for the Mondi Biomass project activity

¢ According to the chosen baseline methodology, the project proponent will monitor the
consumption and net calorific values of each type of biomass consumed in the co-fired boiler.

¢ As previously mentioned, only the additional quantities of biomass and fossil fuels will be
considered to calculate the baseline and project emissions. The additional biomass is the
biomass that is related to the implementation of the CDM project activity. The energy of the
co-fired boiler is a variable that will be permanently monitored by the project proponent, the
additional biomass calculation will always be based on directly monitored and reliable data

37 Values are based on the 2006 TPCC Guidelines, Volume 2, Chapter 2, Tables 2.2 to 2.6.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 VRO ‘

CDM - Executive Board page 34

B6.1.2.4 CO: emissions from on-site fossil fuel combustion

CO2 emissions from on-site fossil fuel combustion that is attributable to the project activity (PEcozFry) are
calculated by multiplying the fossil fuels consumption with appropriate net calorific values and CO2
emission factors, as follows:

PECOZ,FF,y = ZFCon—site,i,y XNCV, X EFCOZ,FF,[

i

Equation 18

Where:

PEcozrry = CO2 emissions from on-site fossil fuel combustion attributable to the project activity
(tCO2/yr)

FConssite,iy = Quantity of fossil fuel type i combusted at the project site for purposes other than heat
generation as a result of the project activity during the year y (mass or volume unit)

NCVi = Net calorific value of the fossil fuel type i (GJ / mass or volume unit)

EFcoz,Fr,i = CO2 emission factor for fossil fuel type i (tCO2/GJ)

FConsite.iy does not include fossil fuels co-fired in the boiler but will include all other fossil fuel
consumption at the project site that is attributable to the project activity. The only fossil fuel consumed as
a result of the project activity is from on-site transportation of biomass residues. The transport on-site is
insignificant compared to the transport occurring off-site (the distances of the wood yard facility is about
400m). Therefore, for this project activity PEcozrry will mainly be zero.

B6.1.3 Leakage

The main source of potential leakage is that the project diverts biomass from other users and thereby
increases fossil fuel use in the surrounding area. Changes in carbon stocks in the LULUCF?® sector are
expected to be insignificant since this methodology is limited to biomass residues, as defined in the
applicability conditions above.

No leakage is anticipated as a result of the project activity. The project does not quantify any leakage
effect related to biomass availability, because there is enough biomass available to satisfy all the
requirements of different consumers. This is principally guaranteed by the provision of Mondi’s own
biomass, and especially, by additional biomass sources from thinning, pruning and harvesting operations
of the plantation industry.

The baseline scenario is that the biomass residues from nearby facilities are landfilled and plantation
biomass is left to decay without utilizing it for energy purposes. Mondi Richards Bay shall demonstrate
that the use of the biomass residues does not result in increased fossil fuel consumption elsewhere. To this
effect the following will be done:

1. Demonstrate that at the plantation sites from which biomass residues are supplied, the biomass has not
been collected or utilized (e.g. as energy carrier, fertilizer or feedstock), but has been left for decay prior
to the implementation of the project activity. Demonstrate that this practice would continue in the absence
of the CDM project activity, e.g. by showing that no market has emerged for the biomass considered or
by showing that it would not be feasible to utilize the biomass residues for any purposes (e.g. due to the
remote location where the biomass is generated).

*¥ Land use and land use change
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2. Demonstrate that suppliers of the biomass residues in the region of the project activity are not able to
sell all of their biomass. For this purpose, project participants shall demonstrate that the ultimate supplier
of biomass (who supplies the project) and a representative sample of biomass suppliers in the region had a
surplus of biomass (e.g. at the end of the period during which biomass is sold), which they could not sell
and which is not utilized.

The geographical boundary of the region has been established as the area within a 50km radius around the
Richards Bay operation.

3. If during any year one of the approaches above cannot demonstrate that the use of the biomass does not
result in leakage, a leakage penalty will be applied to the quantity of biomass. The leakage penalty will
adjust emission reductions for leakage effects in a conservative manner, assuming that this quantity of
biomass is substituted by the most carbon intensive fuel in South Africa.

If for a certain type of biomass i used in the project activity, leakage effects cannot be ruled out with one
of the approaches above, leakage effects for the year y shall be calculated as follows:

LE, = EF,p,,; X Y BF,;, XNCV,
Equation 19*
Where:
LEy = Leakage emissions during the year y (tCO2/yr)
EFcoaiE = CO2 emission factor of the most carbon intensive fuel used in the country (tCO2/GJ)
BFiEny = Quantity of biomass residue type n used for heat generation as a result of the project
activity during the year y and for which leakage can not be ruled out using one of the
approaches L1, L2, L3 or L4 (tons of dry matter or liter)
NCV, = Net calorific value of the biomass residue type n (GJ/ton of dry matter or GJ/liter)
n = Biomass residue type n for which leakage can not be ruled out using one of the

approaches L1, L2, L3 or L4

The project activity mainly reduces CO2 emissions through substitution of heat generation and/or
cogeneration with fossil fuels by energy generation with biomass. The emission reduction ER) by the
project activity during a given year y is the difference between the emissions from the baseline and the
project activity (PEy), and emissions due to leakage (LEy).

B6.1.4 Emissions reductions
ER}, = BEy — PEy —LEy

Equation 20

Where:

ERy= Emission reductions during the year y (tCO2/yr)
BEy= Baseline emissions during the year y (tCO2/yr)
PEy= Project emissions during the year y (tCO2/yr)
LEy= Leakage emissions during the year y (tCO2/yr)

** Equation 14 in AM0140
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In determining emission coefficients, emission factors or calorific values in this methodology, guidance
by the 2000 IPCC Good Practice Guidance should be followed where appropriate. Where such data is not
available, IPCC default emission factors (country-specific, if available) will be used if they are deemed to
reasonably represent local circumstances. All values will be chosen in a conservative manner.

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

Data / Parameter:

T]Boilcr, FF

Data unit:

%

Description:

The energy efficiency of the boiler using fossil fuels to generate heat

Source of data used:

Either use the higher value among (a) the measured efficiency prior to the
implementation of the project activity and (b) manufacturer’s information on the
efficiency.

Value applied:

77.6%

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

The data is available to use option 1. Manufacturer’s information (77.6%) is
used and this efficiency will be the higher value as the boiler is 22 years old.
The measured efficiency is 60%.

Any comment:

Data / Parameter:

HGbiomass, historic,n/HGbiomass, historic,n-1 / HGbiemass, historic,n-2

Data unit:

GJ

Description:

Historical annual heat generation from firing biomass residues in boilers at the
project site during the year n, n-1,n-2, where n corresponds to the year prior to
the implementation of the project activity

Source of data used:

Calculated from boiler efficiency and energy input (GJ) from biomass residue
into the boiler which is measured on site.

Value applied:

For n-2: 578,271GJ
For n-1: 689,057 GJ
For n: 752,655 GJ

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

The biomass residue feed to the boiler was measured and recorded. The
efficiency of the boiler is known and the net calorific value of the biomass feed.
Heat generation is determined by an energy calculation.

Any comment:

Data / Parameter:

BFi, biomass, historic, 3 y

Data unit:

Dry tonne

Description:

The annual net quantity of biomass of type i fired in all boilers at the project site
during the most recent three years using the same type of biomass i as the project
plant

Source of data:

Mondi historical plant records for last 3 years prior to project implementation.
Quantities were measured on site and recorded daily. Calculated once at project
start for three years prior to project implementation.

Value applied:

For n-2: 43822 tonnes
For n-1: 52218 tonnes
For n: 57037 tonnes

Justification of the

Historically, only bark has been co-fired in the boiler.
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choice of data or

description of

measurement methods

and procedures actually

applied :

Any comment:

Data / Parameter: FCi,/ FCin /FCina

Data unit: Mass in tonne

Value used: 105 000 t/annum for each of the three years

Description: Quantity of fossil fuel type i fired in the boiler at the project site during the
historical year n, n-1, n-2, where n corresponds to the year prior to the
implementation of the project activity

Source of data: Mondi Historical plant records for last 3 years

Justification of the Use of weight meter readings as recorded by the Process Information (PI) system

choice of data or on site. This quantity is crosschecked with the quantity of steam generated, the

description of amount of biomass fired, and coal delivered.

measurement methods

and procedures actually

applied :

Any comment:

Data / Parameter: EFcoa, rr,i

Data unit: Kg CO,/GJ

Description: CO, emission factor for fossil fuel type displaced by biomass residues for the
year y

Source of data used: Appendix B as referenced in Calculation tools for greenhouse gas emissions for
pulp and paper industry, 2001

Value applied: 92.7 kg CO,/GJ fuel

Justification of the Value is based on lower heating value for bituminous coal and spreader stoker

choice of data or boilers. The value is specific to bituminous coal and is also specifically

description of applicable to spreader stoker boilers, which is what Mondi operates.

measurement methods

and procedures actually

applied :

Any comment:
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Data / Parameter: k;
Data unit: -
Value used: 0.035
Description: Decay rate for the waste type j
Source of data: IPCC 2006 Guidelines for National Greenhouse Gas Inventories (adapted from
Volume 5, Table 3.3)
Ui AL Boreal and Temperate
choice of data or AAT=20°0) Tropical (MAT>20°C)
description of Waste typej Dry Wet Drv (MAP< Wet
measurement (MAP/PET | (MAP/PET 11?} E;:Cl ) ) (MAP=
methods and <1) -1) i 1000mm)
procedures actually Pulp, paper.
applied : _, | cardboard (other 0.04 0.06 0.045 0.07
' | than sludge). : ) ' )
=2 | textiles
£ = | Wood, wood R e -
¥ = | products and straw 0.02 0.03 0.025 0.035
= .y | Other (non-food)
& .= | organic putrescible 0.05 0.10 0.065 017
= g garden and park : : ' )
= & | waste
= | Food, food waste,
Z'5 | beverages and 0.06 0.185 0.085 0.40
2 &, | tobacco ’ ' ' )
& & | (other than sludge)
Any comment:
Data / DOCG;
Parameter:
Data unit: -
Value used: | 43
Description: | Fraction of degradable organic carbon (by weight) in the waste type j
Source of IPCC 2006 Guidelines for National Greenhouse Gas Inventories (adapted from
data: Volume 5, Tables 2.4 and 2.5)
Justification - - -
of the choice | | Waste type j DOC; DOCG;
of data or (% wet waste) | (%o dry waste)
description Wood and wood products 43 50
of Pulp. paper and cardboard (other than sludge 40 44
p. pap i
measurement | | ¢4 £04 waste, beverages and tobacco 15 38
methods and =
(other than sludge)
procedures : =
actually Textiles 24 30
applied : Garden, vard and park waste 20 49
(lass, plastic, metal. other inert waste 0 0
Any
comment:
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Data / Parameter: MCF

Data unit: -

Value used: 1

Description: Methane correction factor

Source of data:

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

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

Use the following values for MCF:
* 1.0 for anaerobic managed solid waste disposal sites. These must

have controlled placement of waste (i.e., waste directed to specific deposition
areas, a degree of control of scavenging and a degree of control of fires) and will
include at least one of the following: (i) cover material; (ii) mechanical
compacting; or

(ii) leveling of the waste.

* 0.5 for semi-aerobic managed solid waste disposal sites. These must

have controlled placement of waste and will include all of the following
structures for introducing air to waste layer: (i) permeable cover material; (ii)
leachate drainage system; (iii) regulating pondage; and (iv) gas ventilation
system.

« 0.8 forunmanaged solid waste disposal sites — deep and/or with

high water table. This comprises all SWDS not meeting the criteria of
managed SWDS and which have depths of greater than or equal to 5 meters
and/or high water table at near ground level. Latter situation corresponds to
filling inland water, such as pond, river or wetland, by waste.

* 0.4 forunmanaged-shallow solid waste disposal sites. This

comprises all
SWDS not meeting the criteria of managed SWDS and which have depths of less
than 5 metres.

Any comment:

The methane correction factor (MCF) accounts for the fact that unmanaged
SWDS produce less methane from a given amount of waste than managed
SWDS, because larger fraction of waste decomposes aerobically in the top layers
of unmanaged. The municipal landfill is operated according to permit
requirements.

Data / Parameter: DOC+

Data unit: -

Value used: 0.5

Description: Fraction of degradable organic carbon (DOC) that can decompose

Source of data:

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

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

Default values

Any comment;:
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Data / Parameter: F

Data unit: -

Value used: 0.5

Description: Fraction of methane in the SWDS gas (volume fraction)

Source of data:

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

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

Default values

Any comment:

This factor reflects the fact that some degradable organic carbon does not
degrade, or degrades very slowly, under anaerobic conditions in the SWDS. A
default value of 0.5 is recommended by IPCC.

Data / Parameter: [0),¢

Data unit: -

Value used: Use 0.1 for managed solid waste disposal sites that are covered with oxidizing
material such as soil or compost. Use 0 for other types of solid waste disposal
sites.

Description: Oxidation factor (reflecting the amount of methane from SWDS that is oxidized

in the soil or other material covering the waste)

Source of data:

Literature

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

Solid waste disposal site Use the IPCC 2006 Guidelines for National Greenhouse
Gas Inventories for the choice of the value to be applied.

Any comment:

Data / Parameter: ©

Data unit: -

Value used: 0.9

Description: Model correction factor to account for model uncertainties

Source of data:

Literature

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

Oonk et el. (1994) have validated several landfill gas models based on 17 realized
landfill gas projects. The mean relative error of multi-phase models was assessed
to be 18%. Given the uncertainties associated with the model and in order to
estimate emission reductions in a conservative manner, a discount of 10% is
applied to the model results.

Any comment:
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B.6.3 Ex-ante calculation of emission reductions:

Formulae for calculating emissions from the project activity baseline:

1. Baseline emissions from fossil fuel combustion in boiler(s) for heat generation (BEuc.y)

HG

_ PJ biomass,y
BE ., =

X EFFF,COZ,:’

ﬂboiler,F F

To estimate the energy efficiency of the boiler in the baseline scenario, the manufacturer’s information on
efficiency of the existing boiler is used. As the level of biomass residue use in the absence of the project
activity is associated with uncertainty, the conservative approach will be followed in determining
HGrybiomass.y. As a conservative approach, the minimum value for HGp; piomass, 1 calculated and used for
the following two options:

1. The difference between the total quantity of heat generated from biomass residues in all boilers at the
project site in the year 5 (HGPrJbiomass,ioaly) and the highest annual historical heat generation with biomass
residues among the most recent three years prior to the implementation of the project activity, as follows
(refer to table Table 10: Heat generated from biomass residues):

HG, HG

HGPJ,biomass,S = HG MAX{HGIJ biomass ,historic ,n—2 }

PJ ,biomass total ,5 iomass ,historic,n > iomass ,historic ,n—19

HG ) yomasss = 2145910 —  MAX{578271;689057;752655}
HG =1393255

PJ ,biomass,5

2. The difference between the total quantity of heat generated from biomass residues in all boilers in the
year y (HGPJbiomass,otaly) and the total heat generation during the year y (HGPJworly) multiplied with the
highest historical fraction of heat generation with biomass residues from the most recent three years.
From equation 5 the historical fraction of heat generation with biomass residues can be determined based
on the quantities of bark and coal used historically in the boiler(s) at the project site. Equation 5 simplifies
to (refer toTable 10: Heat generated from biomass residues):

> BF, .- NCV,

zrk

11 Gbiomass,historic,n _

HG " > BF,,,, NCV,, +> FC

-NCV

total ,historic ,n coal ,n coal

HGbiomass,histaric,n73 _ 752655 _
HG 2953267

For n-3 (refer to Table 10 Column I):

total ,historic,n—3

HG,, o
biomass ,historic,n-2 _ 689057 _ O 24

For n-2 (refer to Table 10 Column I ): = =
HG 2889669

total ,historic ,n—2
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HG, .
For n-1 (refer to Table 10 Column I): biomass istorie.n2 2577788287813 =0.21

total ,historic,n—2

The difference between the total quantity of heat generated from biomass residues in all boilers in the
year 5 (HGpJbiomass.oral,5) and the total heat generation during the year 5 (HGPrJwil,5) multiplied with the
highest historical fraction of heat generation with biomass residues from the most recent three years, as
follows (equation 4):

HGPJ,biomass,S = 2145910
— 3427200 MAX{0.25;0.24;0.21}

HGPJ,biomasx,S =1272471 GJ

Baseline emissions from fossil fuel combustion in boiler(s) for heat generation (BExG,y) for year 5 can
now be calculated:

HGPJ,biomas,s‘,S X EFFF,CO2,i

BEHG,S = n
boiler ,FF
1272471x0.0927
Bl s = 0.77

BE,; s =152008 £ CO,

Table 9 reflects the baseline emissions from fossil fuel combustion over a 10 year period.

Table 9: Total baseline emissions from fossil fuel combustion

Baseline emissions from fossil fuel combustion for heat generation in boiler
Step 1 Step 2 Step 3
A B o E
Average net Baseline emissions from fossil fuel
Heat generated with biomass £, emission factor for efficiency of heat | combustion for heat generation in the
residues as a result of the fH— g.eneratmn n t.hE T
hiturninous coal based on LEY | pojler(s) when fired
project activity  (HGe, piomass.) with fossil fuels
MNboilerFF
92.7 D=(AxB)IC
I % BE 4, = HG s piomasny * £ prcoas
ol TP botter, FF

Oct 2005 - Sep 2006 587 468 0.0a3 776 70178
Oct 2006 - Sep 2007 912114 0.0a3 776 108,860
Oct 2007 - Sep 2003 1,064 B398 0.093 77 B 127,187
Oct 2008 - Sep 2009 1,168,584 0.093 77 B 139,698
Oct 2009 - Sep 2010 1272471 0.093 778 152,008
Oct 2010 - Sep 2011 1,382,851 0.083 7786 165,184
Oct 2011 - Sep 2012 1,382,851 0.083 776 165,184
Oct 2012 - Sep 2013 1,382,851 0.093 776 165,184
Oct 2013 - Sep 2014 1,382,851 0.093 776 165,184
Oct 2014 - Sep 2015 1,382,851 0.083 778 165,184
Step 4: Total baseline emissions from heat generation (tonnes) 1,423,899
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Table 10: Heat generated from biomass residues
Heat Generated from Biomass residues as a result of the project activity (Qy)
Step 1 Step 2 Step 3
A B [9 D G H ] K
Heat Heat Heat Total heat Increased heat Total heat MNet heat Ratio | Increased heat generation in the project plant | Increased
generated | generated | generated |generated with generation in the generated in| generated in heat
with hiorasgs with with biomass project plant boiler boiler prior to generation in
from chipping | biomass biormass project the project
facilities from farm mill implementation plant
plantations | operations
D = A+B+C F =D - max{E} I=EH J=D-G x max{l} min [J.G]
Gl Gl GJ GJ Gl GJ GJ Gl GJ
HG Plsy | HGPIpy | HGPRLby IO i, s, o HG 2y picmass,
toric, 2] Ditomasseats — Coray * WAL iomas fistoriciy ¥
HGP.J biomass ot HGPJpiomassy HGF.Jtotaly  HGotalhistorien Qeazmaszmay
Year
Sep 02 - 03 -3 2,953 267 0.25
Sep 03 - 04 -2 2,889 FE9 024
Sep 04 - 05 -1 2778883 0.21
Sep05- Sep 06| 1 243,485 0 1217 423 1,460,907 708,252 3427 200 587 465 587 465
Sep 06 - 07 2 292,181 He049 | 1217423 1,785,563 1,032,398 3427 200 912,114 912,114
Sep 07 - 08 3 389,575 331.139 1217 423 1938137 1,185,462 3,427 200 1,064 6598 1.064 695
Sep 08 - 09 4 438,272 386,329 | 1217423 2042 024 1,289,363 3427 200 1,168,584 1,168,584
Sep09- 10 5 456,353 441519 | 1,217 423 2145310 1,393,285 3427 200 1,272 471 1,272 471
Sep 10- 11 5 456,980 | 551,898 | 1217423 | 2256290 1 503 535 3,427 200 1,362,851 1,362,851
Sep 11-12 7 486,962 551898 | 1217423 2,256,290 1503635 3,427 200 1,382,851 1,382 851
Sep 12- 13 g 486,362 551,898 | 1217423 2,256,290 1503635 3427 200 1,382,851 1,382 851
Sep 13- 14 9 456,353 551,898 | 1217423 2,256,290 1503635 3427 200 1,382,851 1,382,851
Sep 14- 15 10 436,989 | 551,898 | 1217423 | 2256290 1 503 535 3,427 200 1,362,851 1,362 851

2. Baseline emissions due to uncontrolled burning or decay of the biomass residues

Different baseline scenarios apply to the plantation residues and the chipping residues and the procedures
as outlined below will be applied respectively to the different quantities and types of biomass residues.

Only the use of biomass residues over and above the historical use levels will be attributed to the CDM
project activity and consequently be considered when determining BEsr,. The reason is that biomass
residues have already been used for heat generation at the project site prior to the implementation of the
project activity and the most plausible baseline scenario is that heat will continue to be generated partly

with fossil fuels and partly with biomass residues.

The types of biomass residues differ in the baseline scenario, therefore, the total biomass decay
emissions in the baseline scenario consist of emissions from two methodologies: 1) Uncontrolled
burning or aerobic decay of the biomass residues and 2) Anaerobic decay of the biomass residues

BE

BF.,y

= BE

Plantation biomass residues
The most likely baseline scenario for the use of the plantation biomass residues is that the biomass
residues will be left to decay under mainly aerobic conditions (B1 in table 3) without utilizing it for
energy purposes (B3 in table 3). Baseline emissions are calculated for natural decay, and as per the
methodology, the emissions are calculated assuming that the biomass residues would be burnt in an

uncontrolled manner.

Biomass ,burning ,y

+ BE

Biomass ,anaerobic,y

(from equation 6)

Baseline emissions are calculated by multiplying the quantity of biomass residues that would be left to
decay in the absence of the project activity with the net calorific value and an appropriate emission factor,
as follows for year 5 (refer to Table 12: Baseline emissions from natural decay of plantation biomass

residues):
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BE,, ; = GWP,, X Z BF,, s XNCV XEF,,..cu, s (from equation 8)
k

urning ,CH4,p,5

BEy. s =21x Y BF,, , ;X NCV, XEF,
k

BE,, ; =21x19040x17x0.0027
BE,., =638 ¢CO,

Chipping facility residues

The most likely baseline scenario for the use of the chipping facility residues is case B2 as described in
Table 4: Alternative baseline options and barrier analysis, i.e. decay under anaerobic conditions. The
CH4 emissions avoided by landfill are calculated:

,
BE,,, = px(1- f)x(I- OX)X%X FxDOC, x MCF x ¥ BF,x DOC, x (1 - ™ )x ¢~
x=1

from equation 9

Table 11 reflects the emissions over a 10 year period.
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Table 11: Calculation of emissions from biomass residue decay in anaerobic conditions
Baseline emissions from biomass in anaerobic conditions (landfill)
Step 1 Step 2 Step 3 Step d Step § Step 6 Step 7
A B C D E F G H 1 J K
Fraction
Fraction of Frachon of | degradabl . . .
Madel rachon g o rachen o S Methane  |Decayrate for| Amount of biomass | % degradable organic | Vear of Etmissions from
) methane | Chadation | methane m | orgarc carbon . ) .
cotrection Cotrection the biotnass | waste prevented from | carbon (by weight) in | crediting biormass under
factor flred atthe)  factor e landil (DOCy Factor waste type | disposal in the year 2 the biomnass waste eriod anaerobic conditions
landfill site gas dissimilated to By e : g
landfill gas
& I-f 1-0X F DOC; MCF K EF,, DOC, v ZF x&[f—e*)xew B Fpjome srseoic | B Eiomass ssrovi
14 E
BBy, = @x(1- F)x(1- 0X)x = x Fx DOC, x MCF %S BF, % DOC, % [1- 2™ |xg 00}
) 12 i ; ' : ( ) J= ABxCxDaleizd | K=Jx21

0.9 =0 0X=0.1 0.5 0.5 1 0.023 tonne dry 30 t CH4 t 002 eq
Oct 2008 - Sep 2006 0.8 1.0 08 08 05 1 0.023 10,500 30 1 7,162 15934 40510
Oct 2006 - Sep 2007 09 1.0 09 05 05 1 0.023 12 500 30 2 15 562 4,202 83,235
Oct 2007 - Sep 2008 039 1.0 039 0h 05 1 0.023 16,800 30 3 26 506 7157 150,290
Ot 2008 - Sep 2009 09 1.0 09 05 05 1 0.023 18,900 30 4 38539 10 405 218515
Oct 2009 - Sep 2010 039 1.0 039 0h 05 1 0.023 21000 30 5] 51,504 13933 292 97
Oct 2010 - Sep 2011 08 1.0 k] 05 05 1 0.023 21,000 30 g 64,373 17 381 364 594
Oct 2011 - Sep 2012 09 1.0 09 05 05 1 0.023 21000 30 7 76,351 20,750 435,745
Oct 2012 - Sep 2013 08 1.0 038 08 05 1 0.023 21000 30 il 59,045 24042 504,858
Ot 2013 - Sep 2014 09 1.0 09 05 05 1 0.023 21000 30 9 100 963 27 60 572,458
Oct 2014 - Sep 2015 039 1.0 039 04 05 1 0.023 21000 30 10 112,609 30,404 535,492
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Table 12: Baseline emissions from natural decay of plantation biomass residues

Baseline emissions from natural decay of plantation biomass

Step 1 Step 5
A B C D
Net ql;anht;f of Met calonfic CH, emission factor Emissions from
dry p anta?wn value of plantation| for the uncontrolled GWP natural decay of
waste fired m the . i . .
. . biomass burning of biotnass hiomass
project boiler
7 E=AxBxCx
0.0027 21 D
BY, project plaey NCVp NCVp x BEF Suming o BE Sicmars tuning ¢
Tonne CJiton t CHyfGT ton CO2 equiy.
Oct 2005 - Sep 2006 0 17 0.0020 21 0
Oct 2006 - Sep 2007 11,900 17 0.0020 21 399
Oct 2007 - Sep 2008 14,280 17 0.0020 21 478
Oct 2005 - Sep 2009 16,660 17 0.0020 21 558
Oct 2009 - Sep 2010 19,040 17 0.0020 21 633
Oct 2010 - Sep 2011 23,500 17 0.0020 2 797
Oct 2011 - Sep 2012 23,500 17 0.0020 21 797
Oct 2012 - Sep 2013 23,5800 17 0.0020 21 797
Oct 20135 - Sep 2014 23,300 17 0.0020 21 797
Oct 2014 - Sep 2015 23,500 17 0.0020 21 797

Table 13 reflects the total forecasted biomass decay emissions in the baseline scenario over a 10
year period.

Table 13: Total baseline emissions from biomass residue decay

Summary: Total biomass decay emissions in the baseline
Step 1 Step 2 Step 3
A B C
Emussions from natural
decay of hiomass

C=A+B

BEBiDmass. burning. y BEBiomass. anaerobic, y BEBF,};
ton CO3 equiv. ton CO3 equiv. ton COZ equiv.

Oct 2005 - Sep 2005 a 40610 40 510
Oct 2006 - Sep 2007 394 88,235 88 533
Oct 2007 - Sep 2005 478 150,290 150,769
Oct 2005 - Sep 2009 550 218,515 219,073
Oct 2009 - Sep 2010 H3a 292 597 293,235
Oct 2010 - Sep 2011 797 364 994 365,792
Oct 2011 - Sep 2012 797 435,745 436 543
Oct 2012 - Sep 2013 797 504 555 505 685
Oct 2013 - Sep 2014 797 a7 2 455 a7 3,256
Oct 2014 - Sep 2015 797 533 492 539,290

Step 4: Total CO2 emissions 3,312,885
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Total baseline emissions for year 5 are the total baseline emissions from fossil fuel combustion for heat
generation in the boiler plus the baseline emissions due to decay of plantation residues and decay of the
chipping facility residues:

BE; =BE ;s + BE . s

BE, =152008 + 293235

BE, =1445243 t CO,

Table 14 is a summary of baseline emissions for a 10 year period.

Table 14: Total baseline emissions for the project activity

Summary: Baseline emissions
Step 1 Step 2 Step 3
A B D
Emissions due to methane
Emission reductions due | generation frorm managed or Raseline emissions
to displacement of heat unmanaged landfill and
plantations
BEng, BEgr BE
ton GOz equiv, ton GOz equiv. ton GOz equiv.
Oct 2005 - Sep 2006 70178 40,610 110,789
Oct 2006 - Sep 2007 108,960 88 633 197 5593
Oct 2007 - Sep 2005 127,187 150,769 277 956
Oct 2008 - Sep 2009 139 595 213073 355671
Oct 2009 - Sep 2010 152,008 293235 445 243
Oct 2010 - Sep 2011 165,194 365,792 530 985
Oct 2011 - Sep 2012 165,194 436 543 B01,736
Oct 2012 - Sep 2013 165,194 505 BE5 670,879
Oct 2013 - Sep 2014 165,194 573 286 735 449
Oct 2014 - Sep 2015 165,194 B33 ,200 204 453
Step 4: CO2 emissions 4,736,784
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Project activity emissions

The anthropogenic emissions by sources of GHG of the Mondi Biomass project activity in a year y, can
be determined as follows:

PEy = PECOZ,TR,y +PEC02,Ec,y + PECOZ,FF,y + GWPCH4 XPECH4,BF,y

Only the additional biomass consumptions will be considered to calculate the net project activity GHG
emission savings. Annex 3 shows the additional biomass residue amounts that were used to calculate the
net emissions of the proposed project activity. It also shows the biomass mix composition and the
weighted average net calorific value that was used for the calculations below.

Assumptions used in the illustrative calculations:

e The biomass residues originate from (1) a mixture of fines, off-cuts and wood chips contaminated
with rocks, sand and metal collected from chipping facilities (2) plantation residues transported to
the Richards Bay operation and (3) additional bark from the debarking process.

¢ The quantities biomass residues received from nearby facilities and plantations are monitored.

Table 15: Data/estimates used in illustrative calculations for Project Activity

Parameter Units Source of information
Coal supplier, Mondi laboratory,
) 27.5 MJ/k 7.6 Revised 1996 IPCC Guidelines for
Net Calorific Value - £ National Greenhouse Gas
. . NCV, MWh/tonne .
Bituminous coal Inventories(Table 1-2 on pages
25.09 TI/kt 1.16 - 1.22 of the Reference

Manual)

Net Calorific Value — 2.2 MWh/dry tonne Mondi laboratory, IPCC

NCV, L

Bark (dry) 18 MJ/dry kg guidelines

Net Calorific Value — NCV 8 MJ/kg or 2.2 Mondi laboratory, IPCC

bark (wet) b MWh/tonne"” guidelines

Net Calorific Value — 5.6 MWh/dry tonne Mondi laboratory, IPCC

NCVsawdust . -
Sawdust 20 MJ/dry kg guidelines
i - 5.0 MWh/wet t
I};Ilet Sa;.lonf\;c; Vtalue NCV ) / “l](e onne Mondi laboratory, IPCC
antation Waste P 8 Ml/wet kg guidelines where applicable

Default net calorific Rev1sec} 1996 IPCC Guidelines

value. Air-drv. humid ! K for National Greenhouse Gas

zone ;voo d4lry ’ 5.5 Mg Inventories (Table 1-13 on Page
1.45 of the Reference Manual)

Default net calorific Revised 1996 IPCC Guidelines

value for National Greenhouse Gas

Air-dry, dry zone* 16.6 MV/kg Inventories (Table 1-13 on Page

wood 1.45 of the Reference Manual)

40 Calculated using the conversion factor: 1 MJ/kg = 1/3.6 MWh/tonne
4! Can be used for reference purposes and quality control of data

2 Can be used for reference purposes and quality control of data
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Parameter Units Source of information
. Revised 1996 IPCC Guidelines
?;iaeult net calorific for National Greenhouse Gas
Oven. drv wood® 20 MJ/kg Inventories (Table 1-13 on Page
- Ay 1.45 of the Reference Manual)
Efficiency of S 76.2% Mondi Co-fired boiler
biomass-fired boiler boiler Biomass 7o information
Efficiency of coal _ Mondi Co-fired boiler
fired boiler Eboiler, FF 71.6% information
Plant operation 350 days/year
CH, emission factor NCV, x 0.0027 t CH4/t 2006 IPCC Guidelines, Vplume 4,
for uncontrolled EFbumingCHaky 1. Table 2.5, default for agricultural
. SEEEY biomass used .
burning residues
CO, emission factor Default emission factors from
for bituminous coal 92.7 kg CO./GJ Cal'cu.latlon tools for GHG
based on the lower EFcoorr 45 emissions from pulp and paper
. fuel 11 46
heating value mills
(LHV)*
IPCC default value. A
conservativeness factor of 1.37 is
15 kg/TJ biomass applied to the CH, emission factor
CH,4 emission factor fuel converted to of 15kg/TJ (Table 1-16 on Page
for biomass EFcuapr 21.55 kg/TJ (see 1.54) of the Reference Manual of
combustion comment). 1996. Revised IPCC Guidelines),
giving a revised CH4 emission
factor of 21.55 kg/TJ used in the
calculation.

. Eskom publicly reported for the
Weighted average 0.92kg CO,/kWh year 2005 that for every kWh it
CO; emissions for

C EF gy (Eskom) produced, 0.92 kg of CO, was
Electricity imported :
from national grid emitted (Eskom Annual Report
20006).
Global warming GWP 21 tonne CO,/tonne IPCC Emission Guidelines 1996
potential of CH,4 CH,
CO, emissions per 2.85 kg COy/litre Table adapted from Kinsky, R.
. . EFymco2 . Thermodynamics — advanced
litre of Diesel diesel .
applications
*1 TI=10°MJ
(1 MJ = 1/3.6 kWh) therefore 1 TJ = 10°/3.6 kWh =277 777 kWh =277.8 MWh
So: 21.55 kg/TJ =21.55/277.8 kg/MWh = 0.077 kg/MWh = 0.00007758 tonne/MWh

4> Can be used for reference purposes and quality control of data
* Emission factor (LHV) = Emission factor (HHV) / 0.95 for solid/liquid fuels

* Applicable to spreader stoker boilers, Emission factors based on lower heating values from EIA, 2001, Appendix
B as referenced in Calculation tools for GHG emissions from pulp and paper mills

46 Sector specific tool developed by NCASI for the Climate Change Working Group of the International Council of
Forest and Paper Associations (ICFPA) and is available on www.ghgprotocol.org or www.ncasi.org
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Table 16: Transport data/estimates used in illustrative calculations for Project Activity*’

Project Activity
Parameter TL; Emissions intensity Ret-urn trip
Distance
Plantation i to Mondi 6 tonnes 0.56 litre diesel/tonne.km 100 km
operation 2.85 kg COy/litre diesel

Itiz?lrilt)y icgli\l/)llc?ngdi 3 tonnes 0.56 litre diesel/tonne.km 15 km
Y 2.85 kg CO/litre diesel
operation

Formulae for calculating emissions from the Project Activity

In the project activity, biomass residues are fired in a co-fired boiler under normal operational
conditions. Project emissions include CO2 emissions from transportation of biomass to the project site
(PEco21ry) and CO2 emissions from on-site consumption of electricity due to the processing of the
biomass residues by equipment implemented as part of the project activity (PEFF)). CH4 emissions from
the combustion of biomass (PEBgiomass,cH4y) are included in the project activity emissions as CH, emissions
from the decay of biomass are included in the baseline:

Step 1: Determine the quantities biomass residues supplied by plantations, nearby chipping facilities and
the additional bark from the wood yard operation used as fuel in the project plant during year y

Please refer to Table 17: Biomass residue combustion quantities and emissions

Step 2: Determine CH,4 emissions from the combustion of biomass in the project plant during the year y

PECH4,BF,y = EFCH4,BF XZBFPJ,k,y XNCVk
k

Equation 16
Step 3: Determine the CO, emissions from onsite consumption of electricity due to the use of hoppers
and shredders in tonnes

PECOZ,EC,y = ECPJ,y XEFgrid,y

Equation 15
Step 4: Determine the CO, emissions during the year y due to transport of the biomass to the project plant
in tonnes of CO,

Z BF, p.y.wet Z BFc,y,wet

PE i TL x4 VDy XEF,, co» + CTX A4 VDy X EF,, -0, Equation 5

CO2TRy —
Py ey

Step 5: Determine the CO2 emissions from on-site fossil fuel combustion

PECOZ,FF,y = chon—site,i,y XNCV, x EFCOZ,FF,[

i

7 This information will be collected during the project activity
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Step 6: Calculate the total tonnes CO, emissions during the year y due to project activity

PEy = PECO2,TR,y + PECOZ,EC,y + PECO2,FF,y + GWPCH4 XPECH4,BF,y

Calculation example for emissions from the Project Activity:

Step 1:
The quantities biomass residues supplied by plantations, nearby chipping facilities and the additional bark
from the wood yard operation used as fuel in the project plant are indicated in the following table.

Table 17: Biomass residue combustion quantities and emissions

Direct emissions for biomass combustion in project activity

Step 1 Step 2 Step 3
A B C D E F G H I
Cuantitiy of Tl G Quantitiy of fuel L AT Quantitiy of fuel Quantitl e CH4 emission factor X Ei CH4 emissions
fuel burmt burnt in energy burnt burnt in energy T burnt in energy emissions in | o
unit unit unit ko
IPCC default value, & conservativeness
factor of 1.37 is applied to the CH,
emdssion factor of 15kg/T]T (Reference H=rx
F2% MG | NCV =18 Mg a0% MG NCW =17 Mlikg 40% MC MCY =17 MJfkg | Ilanual of the 1996 Revised [PCC (B+D+F) I=H /1000
Guidelines), ghving a revised CH,
emission factor of 21.55 kgiTT used in
the caleulation,
18.00 17.00 17.00 PEcH4, BF
Pl ion Waste Bark from Woodyard Sawdust/Chipping facility
dry tonnes GJ dry tonnes GJ dry tonnes GJ 21.55 kg'TI leg CH, t CHy
1 i} 1} 62600 852600 10500 178500 2E 23,080 23
2 11900 214200 52500 892500 12600 214200 2B 28 465 28
E) 14260 257040 52500 852500 16800 265600 216 30927 31
4 16660 239830 52500 892500 18300 321300 2B 32620 33
5 19040 342720 52500 852500 21000 357000 216 34,312 34
B 23800 428400 52500 852500 21000 357000 26 36,159 36
7 23800 428400 52500 852500 21000 357000 216 36,1569 36
8 235800 428400 52500 852600 21000 357000 216 36,158 36
g 23800 428400 52500 892500 21000 357000 26 36,159 36
10 235800 428400 52500 852600 21000 357000 216 36,158 36
Step 4: GHG emissions ‘ 330 |

Step 2: Determine biomass combustion CH4 emissions

From equation 5, based on an additional 92540 (dry) tonnes of biomass fired in the co-fired boiler
during year 5:

PEcy prs = EFpyy X ZBE{J xXNCV,
3

NCV, for biomass from plantations (k=p) equals 18 MJ/kg, and
NCV, for biomass from nearby chipping facilities (k=c) equals 17 MJ/kg. And
NCV,, for dry bark from wood yard operation (k=b) equals 17 MJ/kg.
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Additional biomass residues from plantations: 19 040 dry tonnes
GJ tonne 21.5 ( tonneCH4
PE 5 s = 17| —— |x 19040 :
o tonne year 10 GJ
Additional biomass residues from nearby chipping facilities: 21 000 dry tonnes
GJ tonne 21.5 ( tonneCH4
PE y, prs = 17| ——|x 21000 .
o tonne year 10 GJ
Additional bark from the operation: 52500 dry tonnes
GJ tonne 21.5 ( tonneCH4
PE,,, s =17 —— |x 52500 .
o tonne year 10 GJ
PE .y, s = 34tonne CH, inyear5
Table 18: Methane emissions from firing biomass residues in the co-fired boiler
Direct emissions for biomass combustion in project activity
Step 1 Step 2 Step 3
A B C D E F G H 1
Quantitiy of Quant!tly GAEY Quantitiy of fuel Quant!tly Gifel Cluantitiy of fuel Ouant!tly Siiel CHy emission factor . CH“ . |CH4 emissions
fual bumnt burnt in energy hurnt burnt in energy bunt burnt in energy amissions in | e t
unit unit unit kg In metnc tons
TPCC default walue. & conservativensss
factor of 1.37 is applied to the CH,
emmission factor of 15kgTT (Reference H= Gy
32% MC | NCY =18 Mlkg a0% MC MNCW =17 Mdikg 40% MC MCY =17 Mdfkg | Ivlanual of the 1996 Revised [PCC (B+D+F) I=H /1000
Guidelines), giving a revised CH,
ernission factor of 21 .55 kgfTT used in
the caleulation.
18.00 17.00 17.00 PEcha, BF
Plantation Waste Bark from Woodyard Sawdust/Chipping facility
dry tonnes [eX] dry tonnes e dry tonnes [eX] 21.55 kgfTJ kg CH, t CHy
1 0 0 52500 892500 10500 178500 216 23,080 23
2 11900 214200 52500 892500 12600 214200 216 28 465 28
3 14250 257040 52500 592500 16800 255600 215 30,927 31
4 16660 29595880 52500 892500 18900 321300 216 32520 33
) 19040 342720 52500 892500 21000 357000 216 34312 34
5 23300 428400 52500 392500 21000 357000 216 35,159 36
7 235800 425400 52500 892500 21000 357000 216 36,159 36
B 23300 428400 52500 592500 21000 357000 215 35,159 36
9 23800 425400 52500 892500 21000 357000 216 36,159 36
10 235800 425400 52500 892500 21000 357000 216 36,159 36
Step 4: GHG emissions ‘ 330
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Step 3: Imported electricity emissions
From equation 4 based on an on-site consumption of electricity for the new equipment in the project
activity (627 MWh) in year 5:

PE o, pcs = ECpy s X EF,

grid 5

PE .y, yos = 627%0.92

=577 tonne CO,

Table 19: Indirect emissions from imported electricity used for equipment implemented in project
activity

Indirect Emissions from electricity and steam imports
Step 1 Step 2 Step 3 Step 4
A B C D
C0; emission Indirect GOz Explain source or basis of emission factor
Electricity Import | factor far imported | emissions in mettic for estimating emissions from imparted
electricity tons electricity
C=A*BI1000
Ilyvh kg COz / MWh metric tons COy
Year Source of equipment
1 VWoodyard equipment B27 520 577
3 B27 920 877
E B27 920 577
4 g 2 a5 Eskom publicly reported for the year
5 627 920 577 2005 that for every kKWh it produced,
B 527 920 577 0.92 kg of CO, was emtted (Eskom
. o7 o0 77 Annual Report 2006)
g B27 920 877
g B27 920 577
10 627 920 877
Step 4: Sum CO; emissions: 5768
* Emission factors for purchased electricity can normally be obtained from national
authorities or from the supplier of the purchased electricity.
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Step 4: Transport emissions
Note: For determining transport emissions, the biomass exported from external sources such as the

plantations and the chipping facilities are considered.**

Project Activity
Parameter Quantity TL; Emissions intensity Rf)til;::ntcl:p
BF, s 0.56 litre diesel/tonne.km
35 000 tonnes wet 6 tonnes 2.85 ke CO,/litre diesel 100 km
BF s 0.56 litre diesel/tonne.km
35 000 tonnes wet 3 tonnes 2.85 kg CO/litre diesel 15 km

From equation 2, based on the transport of 70 000 tonnes biomass in year 5 (35 000 from nearby
chipping facilities, 35 000 from plantations), a fuel consumption of 0.56 1/ton.km for biomass and an

emission factor of 2.85 kg CO,/I diesel:

Z BFPJ,p,s Z BFPJ,c,5
PECOZ,TR,5 = kTX A VD5 X Eka,coz,5 + kT— X AVD5 X Eka,COZ,S

.5 c,5
Note: For simplicity, we are assuming all the biomass is coming from one plantation and one chipping
facility. During the project, the source of biomass will be monitored and associated distances will be

applied in the calculations for each individual source.

PE s = 2§299x100x 16 33000 5, 16

1000 3 1000
PEcoy s =279 + 745

PET, =1024 tonne CO,
where

kg CO, « litre diesel

litre diesel  kilometre

EF, =

km,CO2

EF,, 0, = 2.85%0.56

8 The additional biomass from the woodyard is not transported from external sources (for example plantations).
Therefore, transport emissions are calculated only for biomass imported to the operation during the project activity.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



=3 PROJECT DESIGN D MENT FORM (CDM PDD) - Versi 2 )
‘y OJEC SIGN DOCU ORM (C ) - Version 0 ovieee
e P
CDM - Executive Board page 56
kg CO
EF,, co,=1.6 L
' kilometre
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Total forecasted estimations for transport emissions as result of the project activity are reflected in Error! Not a valid bookmark self-reference., Table

21: Emissions from transport from plantations, Table 22: Summary of emissions from transport in the project activity.

Table 20: Transport emissions from chipping facilities

Direct Emissions for road transport from nearby chipping facilities in the project activity

| A | B | C | o | E | F | G H1 | H2 | 1 A e ] K
Transportation Activity C0O, emissions [PET]
Ernissions Caleulated from Distance Travelled, All Modes of Transport L Distance | EFm oo kg COZ per unit | Total ErmissIone
Transport description  [travelled or Default Custom metric tonnes
isaved) COXunit COXunit
ansportation from chipping facilities
Average . ; . ;
; . Number of |  Awg trip litre kg COyflitre | Kilometers
tity of wet b tr rted [t
ear Quantity of wet biomass transported (§ mz:;::;d trucks | distance (km) | dieseldam diesel travelled kg 02 /e PET:
EFsilvacel gt | BFshincel vt | BFcte ymet | BFeymm n AVD, EF o 0oz
_ _ _ JT=H1x K=AExGx
D= A+B+C F=AFE I=F=%G H2 J1/1000
1 17400 17500 3 5833 15 0.56 2.85 87500 1.5960 140
2 21000 21000 3 roon 14 105000 168
3 28000 28000 3 89333 15 140000 223
1 31400 31500 3 10500 14 157500 281
] 35000 34000 3 11667 15 175000 2749
[i] 3a000 345000 3 11667 14 175000 274
7 35000 34000 3 11667 15 175000 2749
8 3a000 345000 3 11667 14 175000 274
9 35000 34000 3 11667 15 175000 2749
10 3a000 345000 3 11667 14 175000 274
CO02? emissions 2458
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Table 21: Emissions from transport from plantations
Direct Emissions for road transport from plantations in the project activity
| A | B | C | o | E ] F | G H1 H2 | 1 J Jz ] K
Transportation Actity CO, emissions [PET]
Emissions Calculated from Distance Travelled, All Modes of Transport o Bl ST e 0P eI 016 P ) SIS
Transport description  [travelled or | Default Custom rmetric tonnes
(saved) | CoOZunit | COZMunit
Road transportation from plantations
Average . . . .
; . Hunber of | Avgttip litre kg COo/litre | Eilometers
tity of wet b ir rted (f
M (uantity of wet biomass transporied (f) truckload trucks distance (k) | dieselfoam diezel travelled kg 202 Mk PET:
(tong)
Plantation 1 Plantation2 | Plantation3 | BEFp ymu n AVD, R oz
_ _ _ J=H1x K=RAExGx
D = A+B+C F=AE I=FxG 2 111000

1 1] 0 4 1] 100 0.56 2.84 0 1.5960 1
2 17400 17600 b 2817 100 291667 166
3 21000 21000 4 3500 100 350000 559
4 24500 24500 b 4083 100 405333 652
5 28000 28000 G 4667 100 46EEET 745

[i] 35000 35000 G 65833 100 583333 931

7 35000 35000 b 5833 100 SE3333 931

] 35000 35000 4 5833 100 563333 931

9 35000 35000 b 833 100 553333 931

10 34000 35000 4 6833 100 583333 931
CO2 emissions 7076
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Table 22: Summary of emissions from transport in the project activity

Direct Emissions from Transportation in the project activity
ansportation emissions in project activity
Year Chipping facilities Plantations C02 emissions [PET]
1 139.7 0.0 140
2 167.6 465.5 633
3 2234 558.6 782
4 251.4 651.7 903
a3 279.3 7448 1024
i 279.3 931.0 1210
7 279.3 431.0 1210
g 279.3 431.0 1210
a 279.3 431.0 1210
10 279.3 431.0 1210
Total CO2 emissions from transport in the project activity 9533

Step 5: CO: emissions from on-site fossil fuel combustion
Based on fossil fuel in year 5:
PE o; s = ZFC(Jn—site,i,J' XNCV, X EF o, pr;

PECOZ,FF,J’ =0xXNCV, x EFCOZ,FF,[

Step 6: From equation 1 the total project activity emissions, taken into account that zero fossil fuel will
be co-fired during year 5:

PEy = PECOQ,TR,y + PECOZ,EC,y + PECOZ,FF,y + GWPCH4 XPECH4,BF,y
PE; =1213+558+21x21.3
PE; =2218 tonne CO,
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Table 23: Total project activity emissions for a 10 year period
Summary: Pl'Oj'ECtEd Pl'Oj'ECt Activity emissions
Step 1 Step 2 Step 3 Step 4
A B C D E
CO; emissions
from transport Oy equivalent emissions CH, ermissions from the Total CO,
of the biomass from the onsite bustion of hiorass GWPem =21 .. .
to the project | consurmption of electricity com emissions [PEy]
plant
PErog TRy PE’CDQ,EC;,' PEch4, BF .y D=Cx GWP:pa E=A+B+D
tan COs equiv. ton SOz equiv. ton CHa ton SOz equiv. ton GOz eguiv.
Ot 2005 - Sep 2006 140 577 23 485 1,201
Oct 2006 - Sep 2007 B33 577 28 598 1,608
Oct 2007 - Sep 2003 782 577 31 549 2 008
Qct 2008 - Sep 2009 03 577 33 GB35 2,165
Oct 2009 - Sep 2010 1,024 577 34 721 2321
Oct 2010 - Sep 2011 1210 577 3B 759 2 545
Qct 2011 - Sep 2012 1,210 577 36 759 2546
Oct 2012 - Sep 2013 1210 577 36 759 2546
Oct 2013 - Sep 2014 1210 577 3B 759 2 545
Oct 2014 - Sep 2015 1,210 577 36 759 2546
Step 5: Total Project Activity CO; emissions 22,236

For calculation the emission reductions for year 5, the project activity emissions (PEy) and leakage

emissions (LEy) are subtracted from the baseline emissions (BEy):

ER, = BE, — PE, — LE,
ER, = 445243-2321-0
ER, =442921 t CO,

Leakage is assumed to be zero over the 10 year period. From the equation above and the emissions
calculated for the baseline and the project activity. The total emission reductions over a 10 year period are
reflected in Table 24: Total emission reductions as a result of the project activity
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B.6.4 Summary of the ex-ante estimation of emission reductions:

Table 24: Total emission reductions as a result of the project activity

Summary of emissions for Project Activities and Baselines

Step 1

Step 2

A

B

C

Estimation of
projected project
activity emissions

Projected baseline
emigsions for natural
decay of biomass in

plantations and

Baszeline emissions
fram fossil fuel
caombustion for heat
generation in the

Estirnation of projected
leakage emissions

Estirnation of projected
emission reductions

landfill boiler
PE, BEgr BEng.y LEy ER,
D=B+C-A-D
ton GOz equiv. ton S0y eguiv. ton GOz equiv. ton GO0z equiv.
Sep 2005 - Sep 2006 1201 40510 70178 0 109587
Sep 2006 - 2007 1808 88633 108560 0 195786
Sep 2007 - 2008 2008 150769 127187 0 275943
Sep 2008 - 2009 2165 219073 132598 0 356506
Sep 2009 - 2010 231 203235 152008 0 442021
Sep 2010 - 2011 2546 365792 165194 0 526439
Sep 2011 - 2012 2546 436543 165194 ] 559190
Sep 2012 - 2013 2546 505685 165194 0 GE5332
Sep 2013 - 2014 2546 573256 165194 0 735903
Sep 2014 - 2015 2545 B39290 165194 0 801937
Step 3: Total COZ2 emission reductions 4,714,548
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| B.7 Application of the monitoring methodology and description of the monitoring plan:

Data / Parameter: BFy,

Data unit: Dry tonne

Description: Quantity of additional bark from mill used as fuel in the project plant during the
year y

Source of data: Calculated from wet tonnes measured on-site and moisture content

Measurement This value will be calculated annually by subtracting the weight of the other

procedures (if any): biomass residues from the total biomass residue quantity fired.

Monitoring Frequency | Daily, aggregated at least annually

QA/QC procedures to | Cross check with material balance on softwood on a yearly basis.

be applied:

Any comment:

Data / Parameter: BF.,

Data unit: Dry tonne

Description: Quantity of biomass residue from chipping facilities used as fuel in the project
plant during the year y

Source of data:

Calculated from wet tonnes measured on-site

Measurement
procedures (if any):

The wet tonnes are measured on a weighbridge as biomass residue is transported
to the project site. The wet biomass is corrected for moisture.

Monitoring Frequency

Continuously, and aggregated annually

QA/QC procedures to | Cross check values with purchase/receival receipts

be applied:

Any comment:

Data / Parameter: BF,

Data unit: Dry tonne

Description: Quantity of biomass residue from plantations used as fuel in the project plant
during the year y

Source of data:

Calculated from wet tonnes measured on-site

Measurement
procedures (if any):

The wet tonnes are measured on a weighbridge as biomass residue is transported
to the project site. The wet biomass is corrected for moisture.

Monitoring Frequency

Continuously, and aggregated annually

QA/QC procedures to
be applied:

Cross check values with annual energy balance across the boiler.

Any comment:
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Data / Parameter: EFrcony
Data unit: t CO2e/GJ
Description: CO2 emission factor of the coal displaced by biomass residues for the year y
Source of data: Literature
Measurement Use IPCC default emission factors (country-specific, if available) if they are

procedures (if any):

deemed to reasonably represent local circumstances. Use accurate and reliable
local or national data where available.

Monitoring Frequency

Review the appropriateness of the data annually.

QA/QC procedures to
be applied:

Any comment:

Bituminous coal has been used in the boiler since 1984. Therefore, EFFr.cozy will
be determined for bituminous coal in a spreader stoker type boiler.

Data / Parameter:

HGPJ,total,y

Data unit:

Gl/yr

Description:

Total heat generated in the co-fired boiler at the project site, firing both biomass
residues and fossil fuels, during the year y

Source of data:

Calculations based on on-site measurements

Measurement
procedures (if any):

The biomass residue feed to the boiler is measured and recorded. The efficiency
of the boiler is known and the net calorific value of the biomass feed. Heat
generation is determined by an energy calculation.

Monitoring Frequency

Daily, aggregated annually

QA/QC procedures to
be applied:

The calculated heat (from the quantity of biomass and/or fossil fuels fired) will be
cross-checked with the metered net heat generation (e.g. check whether the net
heat generation divided by the quantity of fuel fired results in a reasonable
thermal efficiency that is comparable to previous years).

Any comment:
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Data / Parameter:

MCy

Data unit:

%

Description:

MOISTURE CONTENT OF THE BIOMASS TYPE K
For plantation biomass residues k=p

For chipping plant residues k=c
For bark k=b
Source of data: Mondi Laboratory

Measurement
procedures (if any):

The moisture content of biomass residue reaches equilibrium after exposure to
ambient air and therefore, once equilibrium has been reached the moisture
fluctuation over time is negligible. The biomass residues used in this project
activity are envisaged to include bark, chipping residues and plantation residues.
Some variation is expected in the different types of plantation residues (stumps,
coppice and off-cuts). Moisture content differs for different types of biomass
residues and will therefore be separately analysed.

To account for potential monthly variations (albeit small) in moisture content of
the delivered batches of plantation biomass, monthly analysis will be performed
on the biomass residue received from plantations. The calculations applicable to
biomass residue from plantations will utilise monthly moisture content figures.

Monitoring Frequency

On site analysis will be performed monthly on the plantation residues and six
monthly on both the bark and chipping plant biomass residues.
Mean values will be calculated at least annually.

QA/QC procedures to
be applied:

Annually samples of the different types of biomass residues used will be analysed
by an accredited external laboratory. This value will be incorporated in the mean
annual moisture factor used in the calculations for each type of biomass residue.

Any comment:

Data / Parameter:

ECP_],y

Data unit:

MWh

Description:

On-site electricity consumption attributable to the project activity during the
year y

Source of data:

Mondi electricity consumption meters at the wood yard

Measurement
procedures (if any):

Continually measured and captured in the Process Information database

Monitoring Frequency

Continually monitored and aggregated annually for the calculations

QA/QC procedures to
be applied:

Inconsistencies in the monthly total consumptions will be investigated.
Spot checks will be done six monthly

Any comment:
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Data / Parameter:

FCiy

Data unit:

Mass unit (tonnes)

Description:

Quantity of fossil fuel (coal) fired in the co-fired boiler at the project site during
the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Continually measured and captured in the Process Information database

Monitoring Frequency

Continually monitored and aggregated annually for the calculations

QA/QC procedures to | Cross check values with annual energy balance across the boiler.
be applied:

Any comment:

Data / Parameter: EFyidy

Data unit: tCO/MWh

Description: Grid Emission Factor
Source of data: The average grid emission factor will be used.
Measurement The electricity consumption (ECpyy) is less than 15GWh/yr, therefore the average

procedures (if any):

grid emission factor (including all grid-connected power plants) may be used.

Monitoring Frequency

Annual grid emission factor obtained from Eskom Annual report

QA/QC procedures to | The Eskom factors are the official government data for electricity in South Africa

be applied:

Any comment:

Data / Parameter: TLyy

Data unit: Tons

Description: Average truck load of the trucks used for transportation of biomass type k for the
year y

Source of data: Measured

Measurement
procedures (if any):

Mondi Weightometer at the operation, Transport contractor information

Monitoring Frequency

Monitored per truckload, and aggregated for an annual average truck load value

QA/QC procedures to
be applied:

Monthly averages will be compared before aggregating towards an annual value
Transport contractor information will be used to crosscheck plantation residue
truck load information

Any comment:
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Data / Parameter:

AVD,

Data unit:

Km

Description:

Average return trip distance between biomass fuel supply sites and the project
site for the year y

Source of data:

Mondi and biomass transport fleet logs

Measurement
procedures (if any):

Distances traveled by trucks will be monitored and recorded. For biomass residue
supplied from different sites, this parameter will correspond to the mean value of
km travelled by trucks that supply the biomass plant.

Monitoring Frequency

Regularly

QA/QC procedures to
be applied:

Check consistency of distance records provided by the truckers by comparing
recorded distances with other information from other sources (e.g. maps).

Any comment:

If biomass is supplied from different sites, this parameter should correspond to
the mean value of km traveled by trucks that supply the biomass plant.

Data / Parameter:

NCV;

Data unit:

GJ/ton

Description:

Net calorific value of fossil fuel type i
Net calorific value of coal i=coal

Source of data:

Measured

Measurement
procedures (if any):

Analysis information from the coal supplier

Monitoring Frequency

Every six months, and aggregated for use in the calculations

QA/QC procedures to | A coal sample will be send annually to an accredited laboratory.

be applied:

Any comment:

Data / Parameter: NCVy

Data unit: GJ/ton of dry matter

Description: Net calorific value of dry/wet biomass type k
Net calorific value of biomass residues from plantations k=p
Net calorific value of biomass residues from bark k=b

Net calorific value of biomass residues from chipping facilities k=c

Source of data:

Measured

Measurement
procedures (if any):

The net calorific value will be determined separately for all types of biomass. Net
calorific values will be based on measurements done on at least three samples for
each measurement.

Monitoring Frequency

Every six months, and aggregated for use in the calculations

QA/QC procedures to | A sample from each biomass type will be send annually to an accredited
be applied: laboratory.

Any comment:

Data / Parameter: EFkmcozy

Data unit: tCO,/km

Description:

Average CO, emission factor for transportation of biomass with trucks

Source of data:

Literature
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Measurement
procedures (if any):

IPCC defaults will be used or conservative emission factors for truck types will
be sourced from literature until local/national verifiable data is available.

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Cross check between emission factors referred to in the literature

Any comment:

Data / Parameter:

EFCH4 BF

Data unit:

t CHs/ GJ

Description: Methane emission factor for combustion of biomass in the boilers
Source of data: Literature
Measurement Values are based on the 2006 IPCC Guidelines, Volume 2, Chapter 2, Tables 2.2

procedures (if any):

to 2.6.
A conservativeness factor is applied as specified in the baseline methodology.

Monitoring Frequency

Annually review if updated values are available

QA/QC procedures to
be applied:

The uncertainty of the CH4 emission factor is relatively high. Order to reflect
this and for the purpose of providing conservative estimates, a conservativeness
factor will be applied as specified in the methodology. Ongoing international
research will generate updated estimates, which will be used in the annual
calculations

Any comment:

Data / Parameter:

EFBuming CH4I

Data unit: t CHs/ GJ

Description: CH, emission factor for the uncontrolled burning of plantation biomass in tonnes
of CHy per MWh

Source of data: Literature

Measurement
procedures (if any):

The IPCC default emission factor will be used in the absence of reliable
local/national data.

Monitoring Frequency

Review default values annually.

QA/QC procedures to | Use of updated default values
be applied:

Any comment:

Data / Parameter: NCV;

Data unit: GlJ/ton

Description:

Net calorific value of fossil fuel type i
Net calorific value of coal i=coal

Source of data:

Measured

Measurement
procedures (if any):

Analysis information from the coal supplier

Monitoring Frequency

Every six months, and aggregated for use in the calculations

QA/QC procedures to
be applied:

A coal sample will be send annually to an accredited laboratory.

Any comment:
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Data / Parameter: EFcoa e
Data unit: tCO2/GJ
Description: CO2 emission factor of the most carbon intensive fuel used in the country
Source of data: Literature
Measurement Identify the most carbon intensive fuel type from the national communication,

procedures (if any):

other literature sources (e.g. IEA). Possibly consult with the national agency
responsible for the national communication / GHG inventory. If available, use
national default values for the CO2 emission factor. Otherwise, IPCC default
values may be used

Monitoring Frequency

Review default values annually

QA/QC procedures to
be applied:

Use of updated default values

Any comment;:

Data / Parameter:

Data unit:

Description:

Demonstration that the biomass residue type k from a specific source would
continue not to be collected or utilized, e.g. by an assessment whether a market
has emerged for that type of biomass residue (if yes, leakage is assumed not be
ruled out) or by showing that it would still not be feasible to utilize the biomass
residues for any purposes.

Source of data:

Survey

Measurement
procedures (if any):

Information from the local plantation managers.

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Any comment:

Monitoring of this parameter is applicable if approach L1 is used to rule out
leakage

Data / Parameter:

Data unit:

tons

Description:

Quantity of biomass residues of type k or m that are utilized (e.g. for energy
generation or as feedstock) in the defined geographical region

Source of data:

Surveys or statistics

Measurement
procedures (if any):

Information from local biomass residue producers

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Any comment:

Monitoring of this parameter is applicable if approach L2 is used to rule out
leakage or if approach L4 is used in combination with approach L2 to rule out
leakage for the substituted biomass residue type m
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Data / Parameter:

Data unit:

Tons

Description:

Quantity of available biomass residues of type k or m in the region

Source of data:

Surveys or statistics

Measurement
procedures (if any):

Information from local biomass residue producers

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Any comment:

Monitoring of this parameter is applicable if approach L2 is used to rule out
leakage or if approach L4 is used in combination with approach L2 to rule out
leakage for the substituted biomass residue type m

Data / Parameter:

Data unit:

Description:

Availability of a surplus of biomass residue type & or m (which can not be sold or
utilized) at the ultimate supplier to the project (or, in case of L4, the former user
of the biomass residue type k) and a representative sample of other suppliers in
the defined geographical region.

Source of data:

Surveys or statistics

Measurement
procedures (if any):

Information from local biomass residue producers

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Any comment:

Monitoring of this parameter is applicable if approach Ls is used to rule out
leakage or if approach L4 is used in combination with approach L3 to rule out
leakage for the substituted biomass residue type m

Data / Parameter:

Data unit:

Description:

Fraction of methane captured at the SWDS and flared, combusted or used in
another manner

Source of data:

On-site information

Measurement
procedures (if any):

Written information from the operator of the solid waste disposal site and/or site
visits at the solid waste disposal site

Monitoring Frequency

Annually

QA/QC procedures to
be applied:

Any comment:

f is zero at the applicable landfill site
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Data / Parameter: BFx
Data unit: tons
Description: Total amount of organic waste prevented from disposal in year x (tons)
Source of data: Measured data at Mondi
Measurement Collate weighbridge data

procedures (if any):
Monitoring Frequency | Continuously, aggregated at least annually
QA/QC procedures to
be applied:

Any comment:

Monitoring involves an annual assessment of the conditions at the solid waste disposal site (SWDS)
where the waste would in the absence of the project activity be dumped.

Mondi Business Paper South Africa runs a full Total Quality Management (TQA) system inclusive of all
requirements of ISO9001:2000 and 1SO14001:1994. All QC/QA controls are documented in the TQM
system. The following aspects are addressed in general and for the Biomass project in particular:

e Management Responsibility — Project Document Table 4 in PDD is included in the ISO
14001 System.

e Document Control — D- AADC.001.

e Testing both in terms of Laboratory and Instrument analysis (Test frequencies, Methods and
Reporting) — Included in R-EVCR.001.
Calibration of Equipment (Frequencies, Methods and Reporting) — Included in R-WIEN.001.

e Corrective and Preventative Actions — D-AACA.001.

e Internal Audits as per D-AAQA.001. For the Biomass project, specific audits are scheduled.

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

18/10/2006

Ms Ciska Terblanche, Mondi Business Paper, Richards Bay (project participant)

Mr Steve Thorne, SouthSouthNorth (not a project participant)
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‘ C.1 Duration of the project activity: ‘

| C.1.1. Starting date of the project activity: |
01/10/2005

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

The operational lifetime of the technology is in excess of 10 years but the crediting period will be limited

to a maximum of 10 years.
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‘ C.2 Choice of the crediting period and related information:

‘ C.2.1. Renewable crediting period

‘ C.2.1.1. Starting date of the first crediting period:
N/A
‘ C.2.1.2. Length of the first crediting period:
N/A
| C.2.2. Fixed crediting period:
‘ C.2.2.1. Starting date:
01/10/2005
| C.2.2.2. Length:
10 years
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SECTION D. Environmental impacts

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

The Environment Conservation Act requires a project developer to conduct an environmental impact
assessment for a proposed project prior to implementation. Mondi Richards Bay conducted a public
consultation process whereby comments were invited from stakeholders.

Environmental impacts identified:

1. Reduction in SO, emissions from the operation
o The amount of SO, emissions emitted from the operation due to the combustion of coal
will be reduced. This is a positive impact on the local air quality in the Richards Bay
area.
Reduction in GHG emissions from fossil fuel (coal) burning
Reduction in fly and coarse ash to landfill resulting in longer lifespan of the landfill site
Less biomass to municipal landfill site which will prevent CH, emissions from landfill
No significant impact on water consumption or wastewater generation in terms of volume or
quality is expected.
No biotic impacts are anticipated, as the proposed activity will be in an industrial site.
The need for rail transport (coal to the facility) and road transport (ash to landfill) will reduce.
However, road transport for biomass residue will increase.
8. No impact on land use is associated with the project activity except the reduction of landfill space
required for the dumping of ash.
9. Socio-economic aspects — there will not be a reduction in the number of employees at Mondi as a
result of this project activity.
10. The project activity will reduce cumulative negative impacts arising from emissions from the
surrounding industries thereby furthering the extent of the positive impact associated with health
in the area.

PN

N

Confirmation was received from the Department of Agriculture and Environmental Affairs that in terms
of the Environmental Conservation Act Section 21 and Section 22, a full EIA is not necessary. Mondi
Richards Bay has embarked on a public participation exercise where stakeholders were invited to attend a
presentation on the project and to deliver comments for discussion and follow up. Representatives from
the local authorities (including the Health Department and the Air Quality Department), the Richards Bay
Clean Air Association and the ratepayers attended the presentation. The scope and technicalities of the
project were discussed and questions from the stakeholders were answered. The only comment received
was that Mondi should present the impact of the project after implementation to stakeholders to serve as
an example to other industries in the area. Mondi agreed to implement this recommendation.
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D.2. If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental

No impacts were considered to have a significant negative impact on the environment.
The Department of Agriculture and Environmental Affairs issued a letter of confirmation that a full EIA
was not necessary.

SECTION E. Stakeholders’ comments ‘

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

An advertisement was placed in the local newspaper to invite stakeholders to participate in a
presentation of the biomass project that was held at the Mondi Forum meeting. Comments were
invited and recorded. Representatives from the ratepayers association, the local authority
including the health department attended. The Department of Agriculture and Environmental
Affairs confirmed that the scope of the project is such that a full EIA is not required.

E.2. Summary of the comments received:

The only comment received was from the ratepayers representative who indicated that the project sets an
example for industry in the area. A request was received from the local authority that a presentation
should be given to the Form members once the project has been implemented. Mondi agreed to deliver a
presentation after registration of the project.

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

The comments received were not such that any changes had to be incorporated in either the
project activity or the documentation applicable to it.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization: Mondi Business Paper
Street/P.O.Box: P.O. Box 1551
Building:

City: Richards Bay
State/Region: Kwa-Zulu Natal
Postfix/ZIP: 3900

Country: South Africa
Telephone: +27 35902 2111
FAX:

E-Mail: Ciska.Terblanche@mondibp.com
URL: www.mondi.co.za
Represented by: Ciska Terblanche
Title: Environmental Manager
Salutation:

Last Name: Terblanche

Middle Name: -

First Name: Ciska

Department: Technical

Mobile: +27 82 898 5750
Direct FAX: +27 35 902 2229
Direct tel: +27 35902 2217

Personal E-Mail:

Ciska.Terblanche@mondibp.com
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INFORMATION REGARDING PUBLIC FUNDING

There is no public funding involved in the project.
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Annex 3

BASELINE INFORMATION

Table 25: Data and information used in calculations

Default net calorific
value, Air-dry, humid 15.5 MJ/kg
zone wood™’

Default net calorific
value

Air-dry, dry zone
wood”!

16.6 MJ/kg

Default net calorific

value 20 MJ/kg
Oven, dry wood’*

Efficiency of

. . 0
biomass-fired boiler ~beiler Biomass 76.2%

# Calculated using the conversion factor: 1 MJ/kg = 1/3.6 MWh/tonne
30 Can be used for reference purposes and quality control of data
3! Can be used for reference purposes and quality control of data

52 Can be used for reference purposes and quality control of data

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.

Parameter Units Source of information
Coal supplier, Mondi laboratory,
. 27.5 MJ/kg or 7.6 Revised 1996 IPCC Guidelines for
Net Calorific Value - 49 National Greenhouse Gas
. . NCV, MWh/tonne )
Bituminous coal Inventories(Table 1-2 on pages
25.09 TI/kt 1.16 - 1.22 of the Reference
Manual)
Net Calorific Value — NCV 18 MJ/dry kg Mondi laboratory, IPCC
Bark (dry) b 2.2 MWh/dry tonne guidelines
Net Calorific Value — NCV 8 MJ/kg or 2.2 Mondi laboratory, IPCC
bark (wet) b MWh/tonne" guidelines
Net Calorific Value — NCV 20 MJ/dry ke Mondi laboratory, IPCC
Sawdust sawdust 5.6 MWh/dry tonne  gyidelines
Net Calorific Value - 18 MJ/wet kg :
M 1 IP
Plantation Waste NCV, 5.0 MWh/wet tonne ondi laboratory, IPCC

guidelines where applicable

Revised 1996 IPCC Guidelines
for National Greenhouse Gas
Inventories (Table 1-13 on Page
1.45 of the Reference Manual)
Revised 1996 IPCC Guidelines
for National Greenhouse Gas
Inventories (Table 1-13 on Page
1.45 of the Reference Manual)
Revised 1996 IPCC Guidelines
for National Greenhouse Gas
Inventories (Table 1-13 on Page
1.45 of the Reference Manual)
Mondi Co-fired boiler
information — design information
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Parameter Units Source of information
from supplier
Efficiency of coal . Mondi C.o—ﬁred b'oile'r .
fired boiler Mboiler, FF 77.6% information - design information
from supplier
Plant operation 350 days/year
CO, emission factor Default emission factors from
for bituminous coal COEF 317.82 kg Calculation tools for GHG
based on the higher ¢ CO,/MWh coal™ emissions from pulp and paper
heating value (HHV) mills
CO; emission factor Default emission factors from
for bituminous coal Calculation tools for GHG
based on the lower COEF, 3341' > kg CO/MWh emissions from pulp and paper
heating value coa mills
(LHV)”
IPCC default value. A
conservativeness factor of 1.37 is
15 kg/TJ biomass applied to the CH, emission factor
CH, emission factor fuel converted to of 15kg/TJ (Table 1-16 on Page
for biomass EFchapr 21.55 kg/TJ (see 1.54) of the Reference Manual of
combustion comment). 1996. Revised IPCC Guidelines),
giving a revised CH4 emission
factor of 21.55 kg/TJ used in the
calculation.

. Eskom publicly reported for the
Weighted average 0.89kg CO,/kWh year 2002 that for every kWh it
CO; emissions for

C EFgriqy (Eskom) produced, 0.89 kg of CO, was

Electricity imported .

from national grid emitted (Eskom Annual Report
2002 page 133.

Global warming GWP 21 tonne CO,/tonne IPCC Emission Guidelines 1996

potential of CHy4 CH,4

CO, emissions per 2.85 kg COy/litre Table adapted from Kinsky, R.

litre of Diesel EFimncoz diesel Thermodynamws —advanced
applications

*1 TI=10°MJ

(1 MJ = 1/3.6 kWh) therefore 1 TJ = 10%3.6 kWh =277 777 kWh = 277.8 MWh

So: 21.55 kg/TJ =21.55/277.8 kg/MWh = 0.077 kg/MWh = 0.00007758 tonne/MWh

33 Overall efficiency = combustion efficiency multiplied by thermal efficiency (85.3% x 91%)

> Emission factors based on higher heating values from EIA, 2001, Appendix B as referenced in Calculation tools
for GHG emissions from pulp and paper mills

% Emission factor (LHV) = Emission factor (HHV) / 0.95 for solid/liquid fuels
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Table 26: Historical biomass and coal consumption™

Historical Heat generated

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
A B C D E F
Cluantity of . Historical Heat . Historical Heat |Historical annual
A Quantity of dry Quantity of coal
wet biomass A generated from generated from  |total heat
biomass burnt ; burrt )
burnt hiarass coal generation
Moisture content NEY biomass = MNCY coal =27
 rhe 17MJidry ton and
MC)=50% | poiler efi=77 6% MJfton
C=B =
B=AxMC NCVoiormass / E=D x NCVoo / F=C+E
boiler eff boiler eff
FCin
tans tans EJ tans = G

MONITORING INFORMATION

%6 Table 8 in the Excel sheet: Biomass project emissions forecast. 2006

{n-1) Sep 2004 - Sep 2005 114074 57037 1249152 105000 3652268 4901420

(n-2) Sep 2003 - Sep 2004 104435 52218 1143601 105000 3652268 4795869

(n-3) Sep 2002 - Sep 2003 87644 43822 959734 105000 3652268 4612002
Annex 4
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