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1. EXECUTIVE SUMMARY

Project Participant: Mondi Business Paper, Ridh®8ay
CDM Registration No: 0966

Date of Registration: 20 May 2007

Project: Fuel switch from coal to biomass waste
Primary Fuel Used: Biomass

Date of Commissioning of phase 1: > Hebruary 2004
Monitoring Period: ¥ October 2005 to 31March 2007
(both days inclusive)

Report compiled: C Terblanche

Operating details during Monitoring Period

Biomass utilized from facilities (previously laniigd): 35,204 t (Refer to Table 3)
Biomass utilized from plantations: 0t (Refeiable 3)
Additional bark (from the operation) utilized: 668 t (Refer to Figure 19)
CERs generated over the 18 months: 153,080 @@gure 22
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2. INTRODUCTION

The objective of the Monitoring Report is to dentoaie the calculations and results of the emission
reductions achieved by the project activity. Theoréalso contains information pertaining to the
procedures for data collection, monitoring and angiapplied by Mondi Richards Bay (hereafter
referred to as Mondi or the project participantpider to determine emission reductions achieved by
the project activity. The monitoring plan is conagilin accordance with the registered P&rsion

06, 5 February 2007), in which the principles @& #pproved methodology “Fuel switch from fossil
fuels to biomass residues in boilers for heat g’ (referenced as AM0036/Version 01, 29

September 2006) are applied.

3. STATUS OF THE PROJECT ACTIVITY

The first phase of the Richards Bay Fuel Switchitngject (hereafter referred to as the project or
project activity) was implemented in November 20D4e scope of the first phase was the
implementation of some equipment to test whetheictitfired boiler can burn high amounts of
biomass waste without compromising production capathe second phase of the project was
implemented in September 2005 and included theemehtation of biomass waste handling
equipment in the wood yard. Furthermore, reseanchtidals have been conducted during the second
phase to establish the resource and technicalrezgents in the plantations (people and equipment)
if the project activity was to be implemented. Thied and final phase of the project involves
implementation of biomass waste management systeheiplantations around Richards Bay. The
project has a fixed crediting period over 10 yesiaiting on the *Lof October 2005.

3.1. Project Location

Project Site: Richards Bay (refer to Figure 2)
Municipality: City of uMhlathuze

Region: KwaZulu Natal

Country: South Africa

Geographical LocationRichards Bay is located on the north east cdaSbath Africa.

The project activity is located at the Mondi Busis@aper operation in Richards Bay, a harbour and
industrial town that is situated approximately k80 north of Durban on the East Coast of South
Africa. It has good road and rail connections, arldcated only a few kilometers from the Richards
Bay harbour. Figure 1 indicates the location ofghgject activity. There are a number of wood

! Project Design Document
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chipping facilities located in the Richards Bayaar€hese facilities chip wood received from
plantations for export purposes (see Figure 23.)

Figure 1: Location of the Mondi Richards Bay biomas Project activity

RICHARDS BAY
AFELA
EWAZULL-
MATAL
: SOUTHAFRICA

SQETE-
AFEI4

Figure 2: Richards Bay operation
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Figure 3: Example of a chipping facility near the \cinity of the Mondi operation

3.2. Project Boundary

The project boundary includes the following elersent

The co-fired biomass boiler at Mondi;

New equipment in the wood yard implemented to haitti additional waste biomass fuel
used during the project activity;

Vehicle transport (trucks mostly) of the biomasstedrom facilities and plantations to the
Mondi operation;

Methane generation from landfill of waste biomasd plantation waste left for decay in the
absence of the project activity.

3.3. Project equipment

This project involved modifications to the bioméssd system and to the fly ash handling system on

the boiler:

1.

Installation of a new Saalasti Crush Size 1212 Esrkedder in the Wood yard to effectively
shred all the hardwood slivers, logs and planksdhaently clog up and damage the primary
biomass feed system.

Installation of a secondary biomass feed systetie iato the primary feed system and a
smaller Saalasti Crush Size 0609 Bark Shreddeandle the imported biomass.
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3. Upgrade of the fly ash conveyors on the power boddnandle the ash that will be generated.
The Saalasti Crush Size 1212 Shredder is designgebtess hardwood slivers, logs and planks. The

crusher improves the operation of the feed scredstantially.

4. MONITORING METHODOLOGY AND MONITORING PLAN

For determining the emission reductions of theguipjmethodology AM0036 is applied. The
calculations as described by AM0036 are done bynseha spreadshedti thards Bay emission
reductions calculations verification 1.xIs) in which the relevant monitoring parameters antered

into and the emission reductions are calculatednaatically. The spreadsheet contains several
worksheets used to determine the baseline andgpejtivity emissions. Table 1 provides a layout of

the worksheets in the spreadsheet with a desanipfithe information contained in each worksheet.

Table 1: Description of worksheet information conténed in spreadsheet “Richards Bay emission
reductions calculations verification 1

Worksheet name Description of information contained in the workshest
11 Coal NCV data Net calorific value of coal as received from thalcsupplier
12 NCVs Summarized NCV data for coal and waste biomass sk

baseline and the project activity

I3 Moisture contents  Table B: Moisture contents for bark, chipping waete plantation
waste biomass

14 Transport info Information relevant to the calculation of trangpamissions

I5 Information Parameter values used in baseline and projecitgdtitear 1 and
Year 2) calculations

T1 Baseline Summary: Table 1: Summary of the baseline emissions

T2 PI’OjeCt{ activity Table 2: Summary of project activity emissions

Summary:

Table 3: Summary of emissions for baseline, praetiity and

leakage

Table 4 provides aggregated transport emissionsygplying

facility and Table 5 is a total summary of tranggnissions per

year

Table 6: Baseline emissions from coal burning ieo@purpose

heat generation)

T3 Total Summary:

T4&5 Transport
summary

T6 Heat emissions

T7&8: Historical Historical data (2001 to 2003) for coal and barlsteaised in the
biomass heat boiler

T 9 Heat generated frol Table 9 provides information on the heat generatad biomass
biomass residues as a result of the project activity

T10 BE total biomass Table 10 provides a summary of the total waste bhsswecay
decay emissions in the baseline

T11 BE biomass Table 11 provides the factors used in calculatagelbine methane
anaerobic info: emissions from waste biomass landfilled calculaeBable 11b

T11b BE biomass anae Worksheet provides the calculations for anaerobiisgions from
calcs: biomass
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Worksheet name

T12 BE plantation
decay:

T13 Electricity:

T14 PA Biomass
combustion:

T15 Biomass quantities
info

T16 Sum Biomass
guantities:

T17 Wood yard
equipment

T18 Enthalpy

T19 Additional bark
from WY

Description of information contained in the workshest

Table 12 provides the baseline emissions from ahtlecay of
plantation biomass

Table 13 provides electricity information

Table 14 provides the direct emissions for biontassbustion in
project activity

Tables provide information on the quantities ofrbass burned in
tons and GJ

Table 16 provides a summary of the biomass questitiilised in
project activity

Table 18 contains the enthalpy calculations fortibiger

Calculations to determine the additional amourtiak originating from
the Wood yard, half of which would be landfilled(servatively).



Richards Bay Biomass Monitoring Report July 2007

4.1. Data available at validation

The information reflected ifable 2 was determined from data available prior to vaiata The calculations and resulting values appiethe baseline
were validated and most of these values are figethe duration of the project activity.

Table 2: Data available for determining baseline eissions

D

Parameter Data Description Value applied in baseline Comment
unit calculations
The boiler efficiency was determined by an indegendonsultant
L according to US EPA Method 3a. The PDD (Table Ble&cribed that
) s or the purpose of determining the baseline an ted emissions, t
e e om o1 he purpose ofcetemining he biseline anddisted issions,
The energy efficiency of the the boiler orior to design efficiency would be used, and that the aiter efficiency
i (] oiler using fossil fuels to L would be determined once prior to verification. Strue boiler
Nboiler, FF % boil ing fossil fuels t verlflcat|0r|1o 68.6 Id be determined prior t ification. Strue boil
generate heat 2001 68 6. ' efficiency is used to determine the real emissezfuctions and as no
2002j 68'6 major modifications were done to increase boilécieihncy during the
B past five years, the measured efficiency is usetkttermine the baselin
emissions from burning coal in the boiler during thbaseline years.
HGiomass. 2003 Hlstorlcc_’;ll a?nualf_h_eatb. 2001:751.986 Eefer to Tagle 3{1b|ndP_DD ar(w)gg'l'Gable 9 |n2E_xceI thsb:tetl. |
HGuicmes. 2000 GJ generation from firing biomass 2002-784 602 ase B as described in AM page 12 is applidaldalculate
HGuicrace. 2001 res[dues_ln boilers at the 2003:770.301 HGp; piomassy
: project site from 2001 to 2003
. i These figures represent the historic bark thatbwased in the boiler
BFpark, historic, 2001 The a_mnual net quantity of barlQOOlz aLrr and were determined as part of establishing thelibas The
Dry fired in the boiler during the  2002: 43,589 . ) . . . .
BFoark, historic, 2002 : : information was validated and the figures are fif@mdthe duration of
tonfa  most recent three years prior t&003: 42,795 . . S
BFpark, historic, 2003 o ; the project activity. Refer to Table 31: Historitémass and coal
project implementation. : .
consumption, Column B in PDD.
. L ) These figures represent the historic amount of itwdlwas burned in
FCeoal.2001 Qu_annty of coaf.lred In the . 2001j 32,951 the boiler and were determined as part of establystme baseline. The
boiler at the project site during 2002: 46,864 ; . . . ) .
FCcoal 2002 Ton/a the historic vears: 2001. 2002, 2003- 48 287 information was validated and the figures are fif@dhe duration of
FCcoal 2003 y ’ ' ' o the project activity. Refer to Table 31: Historit@mass and coal

2003

consumption in the PDD and Worksheet T7&8 in threagsheet. The

2 Compiled from information in Section B.6.2 in tABD version 06, 5 February 2007.

10
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Parameter Data Description Value applied in baseline Comment
unit calculations

information is noted once at project start fortthree years prior to
project activity implementation. Refer to Table Bé&rameters to be
calculated in PDD

EFco2, coal,2001-2003 Appendix B as referenced in Calculation tools fiimegnhouse gas
Kg CO, emission factor for coal emissions for qup and Paper Industry, 2001._ .
COJ/GJ displaced by biomass resi Olues92.7 http://www.ncaS|.orq/support/downloads/Detall_.asdel _
Tools - GHG Calc Tools for Pulp and Paper Millgpr&dsheet Versior
11
MC, Moisture content of the This figure is used to determine the amount of lbanked in the
% biomass (bark) burned during 50 baseline years. See Fig 5 in PDD.

the years 2001 to 2003.

11
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4.2. Monitoring data collected for calculating project activity emissions and emission reductions

Table 3: Data available at validation but monitoredduring the project activity as part of the monitoring plan

Parameter Data unit Description Value applied Comment
_ % -kl)—gi?e?r:gi?]y ?g;g:??ucésghe Year 1: 68.6% The efficiency was conducted by an independentuttarg using US
TNboiler, FF 9 Year 2: 68.8% EPA Method 3a. Report is available.
generate heat
Historical annual heat
HGpiomass, 2003 generation from firing 2001: 710,209
HGpiomass, 2002 GJ biomass residues in boilers a002: 741,013 Refer to Table 34 in PDD
HGpiomass, 2001 the project site from 2001 to 2003: 727,507
2003
BFbark, year 1 The annual quantity of waste Year 1: 46.439 The total amount of additional waste biomass (corgbto the baseline
BFpark, year 2 Wet ton/a biomass fired in the boiler Year 2'(6 r;10nths)' 13 965figure) burned during the project activity. The miass waste is
during year 1 and year 2 (6 " T “measured by the weighbridge and the additional atofubark burned
months). from the operation is calculated.
ki Years' \?vggzey rate for the biomass 0.035 Default value: Refer to Figure 4: Decay rébesvaste.
Fraction of degradable Default percentage of dry waste
DOC % organic carbon (by weight) in 50 Refer to Figure 5: Degradable organic carbon oftevH3CC 2006
the biomass waste Guidelines for National Greenhouse Gas Inventories
MCE Methane correction factor 1 Refer to Figure 6: Methane correction Factor frtﬁm‘_,d: 2006
Guidelines for National Greenhouse Gas Inventories
Fract|_on of degradable Recommended default value from IPCC 2006 Guidelioeblational
DOCf organic carbon (DOC) that 0.5 G .
reenhouse Gas Inventories (Volume 5, page 3.13)
can decompose
E Fraction of methane in the 05 Recommended default value from IPCC 2006 Guidelioeblational
SWDS gas (volume fraction) ™ Greenhouse Gas Inventories (Volume 5, page 3.15)
OoX Oxidation factor (reflecting

the amount of methane from
SWDS that is oxidized in the
soil or other material

Recommended default value from IPCC 2006 Guidelioeblational
Greenhouse Gas Inventories (Volume 5, Table 3.2)
The landfill site is managed, but not covered il or compost.

12
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Parameter Data unit Description Value applied Comment
covering the waste)

(3] Model correction factor to line: All the default values used in the first order deo@del are conservative
account for model Base |r'1e. 0.95 figures, therefore the model correction factomieehn as 1. The 2006 1st order|
uncertainties Year1:1 decay model does not suggest a model correctidgarfac

Year 2: 1
CGO, emission factor of the Recommended default value from IPCC 2006 Guidelioeblational
EFeoalcozy 1 COR/C coal 94600 kgCQTJ Greenhouse Gas Inventories (Volume 2, Table 2.3)
Year 2: Mondi Laboratory data according to Tappthnd: T 258 om-85
The moisture content of biomass residue reacheablegum after
exposure to ambient air and therefore, once equitibhas been
reached the moisture fluctuation over time is rotigle (refer to). The
biomass residues used in this project activityesngsaged to include
. . Baseline: 32% bark, chipping residues and plantation residuesistdre content differd
Moisture content of biomass . ! ! X - o
MC. % waste from chioping facilities Year 1: 32% for different types of biomass residues (plantatesidues, chipping
ppIng Year 2: 26% residues and bark) and will therefore be separatedyysed.
Mean values will be calculated at least annuallggdoount for variation
in moisture from 2007 onwards. For year 1 the @hield data is used fd
wood 6 to 12 weeks after felling (Figure 12). Tapproach is
conservative as the wood chips moisture contehtwilower (smaller
surface area).
o Mondi Laboratory data according to Tappi metho@58 om-85. For
Baseline: 50% . . o
. . year 1 the moisture content of 50% is used froendiure. This is the
MC, % Moisture content of bark Year 1: 50% ; ; .
Year 2+ 43% conservative approach as the moisture contentedbaink will be less
) than fresh bark from trees that have just beeedell
Mondi electricity consumption meter at the wooddygor the crusher.
Continually monitored and aggregated annually ierdalculations. Thd
On-site electricity monitor could only be installed in the beginning2607 and therefore,
EC. MWh consumption attributable to Year 1: 2173 the conservative approach will be taken in thiat #ssumed the
Jy

the project activity during the Year 2 (6 months): 891
year

equipment functions to its full capacity at maximlgad for all hours
that it is in operation. The hours that the equipnage in operation are
monitored and recorded by the operation’s proagssmation system

(PI).

13
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Parameter Data unit Description Value applied Comment
2001: 32,951 Continually measured and captured in the Procdéesnation (PI)
FC. Quantity of coafired inthe  2002: 46,864 database. Continually monitored and aggregatedadiyrfor the
FCC"a:’year; Tons co-fired boiler at the project 2003: 48,287 calculations
odhyear site during the year Year 1: 19,246
Year 2 (6 months): 7,003
Eskom publicly reported for the year 2005 thatdeery kwh it
EE.. {CO/MWh We_ighted average CgO Year 1: 0.978 produced, 0.978 kg of GQvas emitted (Eskom Annual Report 2006)
grid.y emissions for electricity Year 2: 0.978 http://www.eskom.co.za/annreport06/tables2.htm
For 2006 Eskom reported 0.978.
Year 1 Year 2 Information from Mondi weighbridge at the operatmmtransport
contractor information or information supplied lpglier of biomass
Silvacel 12.9| 9.4 waste, whichever is applicable.
TLe sivacel CTC: 11.3 11.6 Monthly averages will be compared before aggregabmards an
Tchcm Average truck load of the annual value. Refer to Table C in worksheet Traridpéo.
TLc:ShinceI trucks used for transportationShincel: 10.9] 7.6
TLc kwambo Tons of biomass waste from
TLc nseleni biomass waste supplier Kwambo: 12| -
itc,ponem facilities Noelor
c.RBay 11.7 11.4
Portnet: 18 9.24
Peniquick: 9| -
AVDssiivacel Kilometers Average return trip distance sjjyacel: 12.4 Distances traveled by trucks from all supply sosiwere recorded,
AVD ¢ between biomass fuel supply which makes it possible to determine the transpmissions related to
AVD shincel sites and the project site CTC: 11 biomass waste transport from each supply site tfEmsport emissions
2&83:‘:;0 Shincel: 24.4 are small in comparison to other emissions fromptiogect activity.
ﬁxgr”:f”i Kwambo: 64
AVD Nseleni: 30

14
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17

Parameter Data unit Description Value applied Comment
Portnet: 15.6
Peniquick 74
An average is calculated every six months fromfamation supplied
by the coal supplier. The two yearly figures argragated for use in thq
Baseline: 27 calculations if done over a yearly period. Supptienfirmed that the
NCVoa GJ/ton Net calorific value of coal  Year 1: 26.93 method of analysis is consistent with ISO 1928. dded supplier runs
Year 2: 27.2% two Round Robins with two independent laboratoviesYanka
Laboratories (+/- 26 local labs.) & Coal & Mineféchnologies,
(+/- 50 international labs.)
GJ/ton of Net calorific value of bark  Baseline: 18 Published information (Papermaking Science and fi@dgy) for NCV
NCV, d residues Year 1: 18 was used for year 1 and measured information freniaboratory was
ry matter :
Year 2: 17.75 used for year 2.
GJ/ton of N_et calorific_value of Baseline: 19 Published informati_on (Papermaking Science and ﬁ'(ddg)_/) for NQV
NCV, dry matter biomass residues from Year 1: 19 was used for baseline calculations and year 1 arabsured information
chipping facilities Year 2:18.9 from the laboratory was used for year 2.
Values are based on the 2006 IPCC Guidelines, VRntChapter 2,
Methane emission factor for 15 kg/TJ biomass fuel Table 2.2 to 2.6. A conservativeness factor of is3pplied to the CH
EFchasr kgCGO,/TJ combustion of biomass in the converted to 21.55 kg/TJ emission factor of 15kg/TJ (Table 1-16 on Page)lof4he Reference
boilers (see comment). Manual of 1996. Revised IPCC Guidelines, givingésed CH
emission factor of 21.55 kg/TJ used in the caldomat
tCHy/t CH, emission factor for the 6.1 g/kg dry matter 2006 IPCC Guidelines, Volume 4, Table 2.5, deftarlbiofuel burning
EFsurning, chay ~ biomass uncontrolled burning of 0.0061 t CH/t dry
waste (dry) plantation biomass biomass used
CO, emission factor of the Not applicable as leakage is ruled out for theqaktinder verification.
EFcoae tCO,/GJ most carbon intensive fuel NA
used in the country
L1 tons Quantity of biomass residues For chippauijities, surveys will be conducted annually wikie main

% Table A in worksheet NCVs in spreadsheet “Richdag emission reductions calculations verificatién
“ Table A in worksheet NCVs in spreadsheet “Richdag emission reductions calculations verificatidn

15
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Parameter Data unit Description Value applied Comment
Leakage that are utilized (e.g. for objective to establish whether feasible alternatiegkets for residue us
related to energy as energy have emerged during the year under evasimh. To reduce
biomass generation or as feedstock) in uncertainty in the outcome of the survey, all ciiggfacilities will be
residues the defined geographical covered.
surplus region On registration, Mondi investigated and evaluatexldption of
contracting this function out to and independemtypdor the time
being, the workload is still of such nature thatah be handled
internally by Mondi staff. This situation will be+evaluated prior to thg
next verification.
For chipping facilities, surveys will be conductathually to
L2 demonstrate that biomass residue suppliers weratheto supply/sell
L . . . to an alternative user during the year under cenattbn.
eakage Quantity of available biomass : . L X .
related to the - residues in the region On registration, Mon(_jl mvestlgated_and evaluabeddption of_
biOMAsS contracting this func’qon outto and mdepender_nt;p&or the time
residue market pelng, the Workloaq is still of su_ch n.ature_thatan be handleq
internally by Mondi staff. This situation will be+evaluated prior to thg
next verification.
Availability of a surplus of The city of uMhlathuze was contacted to obtain tordtion that no
biomass residue (which can new industries or consumers of biomass waste yjfeethat is utilized ir
L3 not be sold or the project activity) in the area has establisi@ahfirmation from the
Leakage utilized) at the ultimate municipality was received that no new industriegehlbbeen established
related to supplier to the project (or, in since October 2005.
biomass i case of L4, the former user
residue of the biomass residue) and a
consumers representative sample of
other suppliers in the defined
geographical region.
Fraction of methane captured Written confirmation from the operator of the soldste disposal site
= at the SWDS and flared, 0 was received which stated that methane flaringigione (refer to
combusted or used in another Figure 9: Correspondence from landfill site).
manner
BFx tons Total amount of waste Year 1: 18,092 @eNeeighbridge data of waste originating from cligpfacilities.
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Parameter Data unit Description Value applied Comment
prevented from disposal in  Year 2 (6 mnths): 12,013  The total aggregated &igtior year 1 and year 2 are reflected in
each year Worksheet T16:Sum Biomass quantities in SpreadsRéetards Bay
emission reduction calculations verification 1.xIs”
EC Liters per Fuel consumption of fuel 05 The consumption figure 1.9 km per liter was obtdifrem the transport
TRLY kilometer type (diesel) ' company.
. . 2006 IPCC Guidelines for National Greenhouse Geasrltories,
NCV giesel TJ/Gigagram Eﬁf;lg;get calorific value (Or 43 X4fd5.|_ Jikg) Volume 2: Energy, Chapter 1, Table 1.2, page 18
EE. Ka/TJ Defa_ult CQ emission factor 74100 2006 IPCC Guidelines for National Greenhouse Geasrltories,
diesel 9 for diesel Volume 2: Energy, Chapter 1, Table 1.4, page 23
This value for the emission factor is calculatedi@scribed in Section
Kg/km 1.417 7.1.
CGO, emission factor Cross check: COemissions per liter of diesel from a Table adajtech
calculated from IPCC Kinsky, R. Thermodynamics - advanced applicatieneqgual to 2.85 kg
EFjicsel information and local COylliter diesel. Another cross check: A BULK MODEL OF
consumption figures for EMISSIONS FROM SOUTH AFRICAN DIESEL COMMERCIAL
diesel VEHICLES, Energy Research Institute (ERI), Universif Cape Town
G/km 739 http://www.erc.uct.ac.za/publications/NACA.PCRefer to information
in Figure 10.
. . gl @ . . Engen Diesel Material Safety Data Sheet, 27 Jag 200
Diesel density 20°C Diesel density 0.845 http://www.engen.co.za/lhome/server/products_andicesrsafety datg|
Global IPCC Emission Guidelines 1996
warming
potential of tCO,/tCH, GWP 21
CH,
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Comment

Parameter Data unit Description Value applied
Softwood
processed Tons softwood processed in Year 1:460,547

The amount of softwood processed is used as a euiikst the total
amount of bark processed on site. Measured ofygitee weighbridge
for every truck of wood entering the Mondi operatiéccording to
literature (and experience at the operation), apprately 10% of the

during the the process Year 2:183,831 wood processed is biomass waste. This informatiarséd to compare

year the range of the bark calculated with the bark geed (theoretically). |
the figures prove to be vastly different, then stigation must be
initiated.

*1 TI=10MJ

(1 MJ = 1/3.6 kWh) therefore 1 TJ =*1R16 kWh = 277 777 kWh = 277.8 MWh
So: 21.55 kg/TJ = 21.55/277.8 kg/MWh = 0.077 kg/NMW0.00007758 tonne/MWh
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Figure 4: Decay rates for waste: IPCC 2006 Guidelis for National Greenhouse Gas Inventories
(adapted from Volume 5, Table 3.3)
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Figure 5: Degradable organic carbon of waste IPCC@6 Guidelines for National
Greenhouse Gas Inventories (adapted from Volume Fables 2.4 and 2.5)

Waste type j DOC; DOC;
(% wet waste) | (% dry waste)

Wood and wood products 43 30

Pulp, paper and cardboard (other than sludge) 40 44

Food. food waste, beverages and tobacco 15 38

(other than sludge)

Textiles 24 30
Garden, vard and park waste 20 49

Glass, plastic, metal, other inert waste 0 0
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Figure 6: Methane correction Factor from IPCC 2006Guidelines for National Greenhouse Gas
Inventories (adapted from Volume 5, Tables 3.1)

TasLE 3.1
SWDE crassiFieaTion axn Mernane Correcrion Facrors (MCF)
Type of Site Methane Correction Factor (MCF) Defanlt Values
Managed — anaerobic ! 1.0
Managed — semi-nerobic 0.5
Unmanaged * — deep { =5 m waste) and Jor high water table I
Unmanaged 1 _ shallow (<5 m wastz) 04
Uncategorised SWDS ° 06

! Anacrobic managed solid waste disposal sites: These must have controlled placement of waste (e, waste directed to specilic
IJL'T\.“.‘ﬂI.I.i'\-I:I argas, a dn.'pu.\.' ol sontrol of seav EIQ:iﬂ}.' and a du.'pu.\.' al sontrol of fires) and will include an least one of the I'I.l]lﬂ'.'.mp. (i}
cover material; (1) mechanical cormpacting, or (i) levelling of the waste

* Semd-aerobic managed solid waste disposal sites: These must have controlled placement of waste and will inelude all of the
following structures for introducing air toowaste laver: () penmeable cover material; (1) lenchate drainage gystam; (100 regulating
pondage: and (iv) gas ventilatkon sy stem.

' Unoanaged solid waste disposal sites — deep and/or with high water table: Al SWDS not meeting the eriteria of managed WD
and which have dL'|‘lI]|:r ol greater tsan o0 L'I.|I.|i|| 1o 5 metres andfon |:|i;..']L water tabls at near |¢|I.ll.|:|ul level. Latter situation \.'Uf’:l'l.':i|'|l.ll'IIJ:i o
filling inland water, such as pond, river o wetland, by waste

! Unmanaged shallow salid waste disposal sites, A1 SWIS not mecting the criteria of managed WS and which have depths of less
than # metres.

! Uneategorised solid waste disposal sites: Only if countries cannot categorize their SWDR into above four calegories of managed and
unmanaged SWIE, the MCF for this category can be used

Sources: [PCC {20007 Matsufuji er af (1996

Figure 7: Oxidation factor from from IPCC 2006 Guidelines for National Greenhouse Gas Inventories
(adapted from Volume 5, Tables 3.2)

TAaBLE 3.2
OXIDATION FACTOR (OX) FOR SW DS

Oxidation Factor ((X)

Type of Site .
¥ Defaunlt Values

1 S

Managed ', unmanaged and uncategonsed SWDS 0
e . 1 1 2

Managed covered with CHy osadising material = 0.1

! Managed but not covered with aerated mataral

* Examples: soil, COmpos!
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Figure 8: IPCC Volume 4,Table 2.5

TABLE 1.5
EMISSION FACTORS (g kg DRY MATTER BURNT) FOR VARIOUS TYPES OF BURNING. VALUES ARE MEANS = 5D AND ARE
BASED ON THE COMPREHENSIVE REVIEW BY ANDREAE AND MERLET (2001)

{To be usad as quantity “G,:" in Equation 2.27)

Category C0, CoO CH, N:O NOx

Savanna and grassland 1613 3 23 021 £
=95 =20 =09 =0.10 24

Agricultural residues 1513 92 27 0.07 23
=177 =84 =10

Tropical forest 1580 104 6.8 0.20 1.6
=40 +20 =210 +0.7

Exira ropical forest 1569 107 4.7 0.26 EX]
=131 +37 =19 +0.07 =14

Biofuel buming 1550 78 6.1 0.06 11
=95 +31 22 +0.6

Note: The “extiz wopical forest’ category includes all other forest types.

Mote: For combustion of non-woody biomass m (rassland and Cropland, C0, envssions do not nead fo be estimated and reportad,
because 1t 15 assumed that annual Oy removals (duough growth) and eomssions (whether by decay or five) by biomass are m balance
(see earlier dizcussion on synchrony in Section 2.4.

Figure 9: Correspondence from landfill site

From: Chis Robinson [maita-ChrsRob Bbekomsa, net]
Sent: Friday, July 20, 2007 9:19 44 )
Ta: von Soims Sihe

Subject: RE1 SOLID WASTE SITE AT EMPANGEN]
Terpartance: High

Good day Van,

Yes, your comment that no methane faring currently takes ol .
our telephonic conversation., g o ¥ S PlEce on site IS cormect as per

The current call, which is part of Bwe new deved b,
_ L cpment, is only 4 years old and will nat vield
surﬂ;.grl:dmetﬁ:e volumes to warrant any form of extraction. This factor will however E:
Ak B! : . :
-nnmnm s ar?sg;_.ne.saw actions taken in accordance with the Minirmum requirements,

Regards,

Cfirls Robirseon
Millerinum Washe Manags=ere
Larni®] Sne Hanager

? BEm Waste M,
Uthungulu Landfil sita
Emgangeni

Call: 0B2 494 8962

Ph: 035 772 4720

Fao: 035 772 4926

E-Mail: ChrisRobitelkomaa, net

"Fou Gain Strengih, Emmmmbym Every Oppert
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Table 4: Data from literature used for cross-checkig purposes

Parameter Units Source of information

E\(lj?;)Calorlflc Value — Bark NCV, 18 MJ/dry kg Mondi laboratory, IPCC guideline

Net Calorific Value — bark Published local data (Figure 11:

(wet — 50% moisture) NCVs, 7.975 MJlkg Table with properties for bark)

ggsvgslsc:”ﬂc Value - NCVsawdust | 20 MJ/dry kg Mondi laboratory, IPCC guideline

Eg[n(t:aatlig::ﬁ\;:v;/;tje i NCV 18 MJ/dry kg Mondi laboratory, IPCC guidelines
p

where applicable

Default net calorific value

Revised 1996 IPCC Guidelines for|
National Greenhouse Gas

Oven, dry wood 20 MJ/kg Inventories (Table 1-13 on Page
1.45 of the Reference Manual)
Design efficiency of . I .
biom%ss—fired bgiler Epoiler Biomass | 83.7% Boiler supplier information
Design efficiency of coal . L .
g y €poiler, FF 85.3% Boiler supplier information

fired boiler

Figure 10: Estimated emission factors for diesel ¥ecles (1998)
Table 8: Estimated Emission Factors for Diesel Commercial Vehicles (1998)

Vehicle Emission Factors (g/km)
Type HCn coO NOx 502 CO2 PM
LCV 0.10 1.14 1.47 0.51 237 0.25
MCV 0.86 241 6.18 1.02 473 047
HCV 1.05 3.82 13.04 1.66 805 0.68
MEHCV 1.01 3.54 11.68 1.54 730 0.64
All CV's 048 214 3.70 0.94 446 0.41

® Can be used for reference purposes and qualityatai data
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Figure 11: Bark moisture content and bark calorific value information
Table 15. Properties of pulp & paper residue

Mass Fibre Moisture Ash NCV | Energy

1000 t Yo %o Y M.Jit TWh

Black Lig- 5208 40.00 50.00 10.00 6243 9.03
Sludge 234 37.50 50.00 12.50 BTTT 032
Bark 345 48.00 50.00 2.00 7975 0.76
Total 5785 40.38 50.00 9.62 6325 1017

The net calerific values (NCV) are based on estimated gross calorific valoes
(GCV) of fibre in black liquer and sludge of 20 000 (hydrogen 6.1%) M/t and
a gross calenfic value (GCV) of the fibre mn bark of 20 431 MI't (hydrogen
5.80%) (www.vt.fuwien.ac.at/biobib).

The amount of biomass on a provincial basis 15 given in Table 16. There 15 no
reason to believe that the properties of the biomass should be significantly dif-
ferent from province to province and again they are kept the same for the dif
ferent provinces.

Source of information: Department of Minerals anEy: Assessment of Commercially
Exploitable Biomass Resources: Bagasse, Wood & Slawifaste and Pulp, in South Africa,
Capacity Building in Energy Efficiency and RenewaBinergy, Report No. — 2.3.4 - 29

Figure 12: Moisture loss for wood

E.grandis Moisture Loss
Extrapolated to 12 Weeks

Moisture Content (%)

52 II I T T I T \I
50 | = 2,4m (Bark Off) |
48
46" wk | %
P 1 | 39
42
NG i
38 -
36 — || 6 |33
34 12 | 31
32 - = i i
30

0 1 2 3 4 5 6 7 8 9 10 11 12

Weeks After Felling

R-square = 0.804 # pts =15
y =37.6 +-1.37(Inx)

23




Richards Bay Biomass Monitoring Report July 2007

5. MONITORING PLAN

Mondi Business Paper South Africa runs a full TQahlity Management (TQA) system inclusive of
all requirements of 1SO9001:2000 and 1SO14001:1984.QC/QA controls are documented in the
TQM system. The following aspects are addressedeimeral and for the Biomass project in
particular:

« Management Responsibility is included in the ISOQU System.

¢ Document Control: Including the format of documenistribution and authority — D-
AADC.001.

* Testing both in terms of Laboratory and Instruneamdlysis (Test frequencies, Methods and
Reporting) — Included in R-EVCR.001.

e Calibration of Equipment (Frequencies, Methods Regorting) — Included in R-WIEN.001.

« Corrective and Preventative Actions — D-AACA.O0Xilp Meetingsare held, on normal
working days, to discuss Product or Environmentallity-related problems ex the various
processes, and to formulate Corrective Action pl4fisese Meetings are inter alia:-
-Section and Departmental
-Operations Meeting
-Ad Hoc Meeting between Business Unit Managersthadseneral Manager.

Unresolved problems are referred to the meetitigeahext level up for a decision. Weekly and
Monthly Management Meetings are held at which protd are identified, discussed, and Corrective
Action formulated, if necessary. These meetingdrater alia:-

-Monthly Product Quality Review Meeting

-Monthly Section and Departmental Meetings (to uscquality related Projects)

-Monthly Management Meeting

-Ad Hoc Meetings as circumstances dictate

During the period of verification, no significantoblems were experienced. The operation
experienced intermittent down-time due to shortemwiof the bark conveying system, a common
problem with bark handling systems. Most of thefigcdlties have been designed out.

Meetings can be cancelled or postponed, by theaeteChairman, if unusual circumstances prevail.
The daily Laboratory Analysis Report, Quality Tre@daphs and Data, Technical Data Sheets and
the other Quality Records are used to identify aldws from Product or Environmental Quality
Targets or aims which require corrective actiord fm evaluating compliance with Product Quality
Standards and Environmental Legislation and Reiguisit Control of Corrective Action takes place
by means of referring back to minutes of meetimggcking outstanding work lists (to ensure that
work requests relating to improving quality devéat are done) and by inspection of subsequent
results and records to ascertain whether the QGoreeiction was successful.
* Internal Audits as per D-AAQA.001. For the Biomassject, specific audits are scheduled.
All elements of the Quality System shall be auditaca regular basis at a frequency of at
leastonce ayear. The frequency of auditing any particular elenafithe system may be
increased at the discretion of the Head: Qualitst&ys if he has any reason to doubt the
effectiveness of its operation. The Head: Qualitgt&ms shall, at the beginning of each year,
produce a program of internal audits (Internal A&tihedule) for the ensuing year and
monitor progress against this schedule. The aaditperformed by the Head: Quality
Systems or a suitably trained nominee, on his lbelnahll cases the auditor shall be
independent of the area being audited. The Ioitiat the documents being audited shall be
the auditee. The results of the audit are recoodetthe Internal Audit Check and any non

® This information is copied from formal TQM docunteand are accurate at the time of this documengbe
issued. The system is reviewed on a regular basiskanges to these documents may occur, but @ill n
impact materially on the project monitoring control
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compliance on the Corrective Action Request - CART. Periodically, but at least once a
year, the Head: Quality Systems shall prepare arsusnof the audit reports. This shall be
the basis of Management Review.

Where possible, the data originating from the Ridad@ay operation is monitored with on-line
monitoring equipment and recorded by an electrBngcess Information (PI) system. The transport
company collects the waste biomass quantities sopply sources, and submits this data on a
monthly basis to Mondi Richards Bay. Quality cohtreeasures are included for example, upon
receipt of data on quantity biomass waste recédmdi Richards Bay will review the data. In case
significant deviations are noticed in the data ptes by the transport company, investigations will
be lodged to confirm the information or determind aorrect the cause.
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Table 5: Detailed description of monitoring plan

PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
1. MBoiler, Fr The energy The data is available to Literature : Once a year or | Energy Manager Method for *See Note
efficiency of the | use option 1. For supplier if major determining efficiency | regarding
boiler validation purposes the information; modifications is an international corrective action
manufacturer’s EPA method are done to recognised standard.
information (85.3%) increase the
was used. It was efficiency.

expected that this
efficiency is higher
than the true efficiency
as the boiler is 22 year
old. The measured
efficiency is closer to
70% (68.6%). The true
efficiency will be
determined once prior
verification according
to an international
acceptable standard
and will be used in
calculations.

[
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PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
2. Softwood | Quantity of Measured on-site by | Instruments: Continuously, Business unit Calibration procedure | *See Note
processed softwood the weighbridge for Mondi and aggregated | manager wood described in WIPUOO3| regarding
during the processed during | every truck of wood weighbridge. annually yard According to this corrective action
year y the year y (wet entering the Mondi procedure the
tons) operation calibration certificate
received from the
calibrator has to be
traceable to national
standard.
3. BR;y(wet) | Quantity of wet | Measured on-site by | Instruments: Continuously, Business unit Calibration procedure | *See Note
biomass residue | the weighbridge as Mondi and aggregated | manager for described in internal | regarding
from chipping biomass residue enters weighbridge or | annually energy ISO 9001 document | corrective action
facilities used as | the Mondi operational | supplied by WIPUO003.
fuel in the project | site. transport
plant during the company.
yeary
4. BR,y(wet) | Quantity of wet | Measured on-site by | Instruments: Continuously, Business unit Calibration procedure | *See Note
biomass residue | the weighbridge as Mondi and aggregated| manager for described in internal | regarding
from plantations | biomass residue is weighbridge or | annually energy ISO 9001 document | corrective action
used as fuel in the transported to the supplied by WIPUO003.
project plant project site. transport
during the year y company.
5. MG, Moisture content | Mondi Laboratory Tappi method: T| Monthly from Laboratory Calibration procedure | *See Note
of plantation cross checked with 258 om-85 when plantation| manager described in internal | regarding

biomass residues

published national datg

1

residues are
received.

ISO 9001 document
TSIMO002.

corrective action

" Used to cross check the amount of additional brark the operation utilized during year y
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PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
6. MC. Moisture content | Mondi Laboratory Tappi method: T| Once every 6 Laboratory The 12 month average| *See Note
of chipping plant | cross checked with 258 om-85 months. manager for moisture content regarding
residues published national data will be used to account corrective action
7. MG, Moisture content | Mondi Laboratory Tappi method: T| Once every 6 Laboratory for variation in *See Note
of bark cross checked with 258 om-85 months. manager moisture from 2007. regarding
published national For 2006 the average | corrective action
data. moisture content from
results obtained during
2005 and 2006.
8. EGyy On-site electricity| Mondi electricity Instruments: Continually Business unit Variability over 10% on a monthly basis
consumption consumption meters af Tranducer measured and | manager for for electricity consumption for the crushe
attributable to the| the wood yard implemented on| aggregated energy will be investigated. Because a
project activity the crusher, yearly conservative approach is taken by
during the electricity assuming operational time of 95% for all
yeary consumption equipment other than the biggest
sent to Pl electricity consumer (crusher) which is
system. monitored, uncertainty in the exact
Alternatively, operational time and power consumed fg
design capacity the small electricity consumers is
will be used to accounted for. Applying the conservative
calculate the approach will result in the overestimatior
electricity used of emissions associated with electricity
over the period consumption rather that underestimation|.
for which the
crusher was in
operation. This
is the
conservative
approach.
9. FG, Quantity of coal | On-site measurements  Instruments: Continually Mss unit | *See Note

28



Richards Bay Biomass Monitoring Report July 2007

PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
fired in the co- weight meter monitored and | manager for regarding
fired boiler at the located before | data aggregated energy corrective action
project site during the coal bunker | yearly
the yealy
TLyy Average truck Measured on-site by | Instruments: Monitored per | Head: Quality Calibration procedure | *See Note
load of the trucks | the weighbridge Mondi truckload control described in internal | regarding
used for weighbridge ISO 9001 document | corrective action
transportation of WIPUO003.
biomass for the
yeary
AVD, Average return Information supplied | Information Continuously, Head: Quality *See Note
trip distance by the transport compiled in aggregated control regarding
between biomass| company datasheets; yearly corrective action
fuel supply sites
and the Mondi
site for the year y
NCV; Net calorific Data supplied by coal | Coal supplier Every six Head: Quality (1) Datasheets supplied*See Note
value of coal supplier with each uses‘ISO months, and control by coal supplier. (2) regarding
batch of coal supplied | 1928". Supplier | aggregated for Confirmation note corrective action
to the Mondi operation| will be use in the from coal supplier that
contacted every| calculations ISO 1928 is used to
six months to determine NCV.
confirm that the
method of
analysis is
consistent with
ISO 1928.
NCV, Net calorific Measured data or Standard bomb | Every six Mondi laboratory *See Note
value of biomass | literature information | calorie meter months manager regarding

residues from

(conservative

procedure

corrective action
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PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
plantations approach)

NCV, Ne calorific value | Measured data or Standard bomb | Every six Mondi laboratory *See Note

of barkresidues | literature information | calorie meter months manager regarding
(conservative procedure corrective action
approach)

NCV. Net calorific Measured data or Standard bomb | Every six Mondi laboratory *See Note
value of biomass | literature information | calorie meter months manager regarding
residues from (conservative procedure corrective action
chipping facilities | approach)

ERmcoz,y Average CQ Calculated and cross | Literature searchh  Annually Head: Quality *See Note
emission factor | check with literature - control regarding
for transportation | (Table adapted from corrective action
of biomass with Kinsky, R.
trucks Thermodynamics —

advanced applications),
IPCC database,
national data if
available.
EFchasr Methane emission Literature, IPCC Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the

factor for
combustion of
biomass in the
boilers

database, national dat
if available

1

if updated
values are
available

control

prior to yearly
verification

emissions for
the year
applicable.
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PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION

EFcoz, Fri CO, emission Latest IPCC default Literature search  Annually reviewHead: Quality Audit to be conducted | Recalculate the
factor for coal figures if local data is if updated control prior to yearly emissions for
displaced by not available values are verification the year
biomass residues available applicable.
for the year y

ki Decay rate for thel IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the
waste typée for National if updated control prior to yearly emissions for

Greenhouse Gas values are verification the year
Inventories (adapted available applicable.
from

Volume 5, Table 3.3)

DOG Fraction of IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the
degradable for National if updated control prior to yearly emissions for
organic carbon Greenhouse Gas values are verification the year
(by weight) in the | Inventories (adapted available applicable.
waste typg from

Volume 5, Tables 2.4
and 2.5)

MCF Methane IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the

correction factor | for National if updated control prior to yearly emissions for
Greenhouse Gas values are verification the year
Inventories available applicable.

DOCG Fraction of IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the
degradable for National if updated control prior to yearly emissions for
organic carbon Greenhouse Gas values are verification the year
(DOC) that can Inventories available applicable.
decompose

F Fraction of IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the
methane in the for National if updated control prior to yearly emissions for
SWDS gas Greenhouse Gas values are verification the year
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PARAMETER DEFINITION OF SOURCE OF MONITORING MONITORING RESPONSIBLE INFORMATION ON CORRECTIVE
MONITORED PARAMETER INFORMATION METHOD FREQUENCY PERSON UNCERTAINTY AND ACTION
CALIBRATION
(volume fraction) | Inventories available applicable.

OX Oxidation factor | IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Audit to be conducted | Recalculate the
(reflecting the for National if updated control prior to yearly emissions for
amount of Greenhouse Gas values are verification the year
methane from Inventories available applicable.
solid waste
disposal site that
is oxidized in the
soil or other
material covering
the waste)

® Model correction | IPCC 2006 Guidelines| Literature search Annually reviewHead: Quality Application of this Recalculate the

factor to account
for model
uncertainties

for National
Greenhouse Gas
Inventories

if updated
values are
available

control

factor takes account of
the uncertainty in the
factors and
calculations. Audit to
be conducted prior to

yearly verification

emissions for
the year
applicable.

*Note regarding corrective action: If any correetiaction must be taken for any parameter, it velthe responsibility of the Energy manager and}bality control
manager to implement and document
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6 BASELINE EMISSIONS
6.1 Baseline emissions from coal combustion in the beil for heat generation (BEc,)

Case B as described in AM0036 page 12 is applidaldalculate the heat generated with
incremental biomass residues used as a resule girtject activity during the yeg(GJ/yr)
HGg; hiomassy FOr case B, only the use of biomass residuesan@above historical levels are
attributed to the CDM project activity.

The Richards Bay operation followed the approaatpition 1 as described in AM0036 to calculate
thebiomass residue use in the absence of the prajgecity The boiler efficiency was measured.

For the purpose of calculations done in the PDQ {alidation), the design efficiency of the boiler
was used in calculating the baseline emissidmsor to the first verification, the boiler effemcy

was determined once according to an internatioratepted standard method (EPA). The measured
efficiency is used in the monitoring report (andeslsheet) to determine the baseline emissions and
project activity emissions for the period underifieation. The operation did not do any major boile
efficiency investigations or modifications to impeothe boiler efficiency during the past five years

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

CGO, emissions from coal burned in the boiler occuhimbaseline. The baseline scenario also
includes the possible case where 100% of the begmrierated from coal. With investment in the
project activity, the heat is produced mostly frbilomass waste. HG(additional biomass heat
used in the project activity (GJ/yr) is determigdformula and is based on the heat produced
from the biomass in the project activity (in GJ/gompared to how much heat the operation
produced from biomass over the most recent thraesy@ior to implementation of the project
activity (2003 to 2005). The associated L&issions from an equivalent amount of coal
(amount of coal equal to the heat quantity) arerd@hed. Emission reductions are calculated
against the baseline which is based on histonitatination. If ever there is a situation where the
operation fires more coal than in the baselinestone operational reasons, the formula delivers a
negative HG; which indicates an increase and not a reductid®d, emissions. This scenario
will be reflected in the calculations as a net amiss increase and will be highlighted as such
during verification.

Calculating the heat generated from biomass waste
The next section describes the methodology predémteigure 13 the calculation for
generating heat from biomass waste.

Figure 13: Heat generated from biomass waste in tHeaseline and project activity

Heat Generated from Bi residues as a result of the project activity
Step 1 Step 2 Step 3
A B [ D E F G H 1 J K
Heat Heat Heat Total heat Met heat Increased heat | Total heat Met heat Ratio  [Increased heat generation in the project| Increased
generated generated with generated from | generation in [ generated in | generated in activity heat
with biomass with with total biomass biomass in the project boiler boiler prior to generation in
from chipping | biomass | bark form baseline activity project the project
facilities fram mill implementation plant
D= A+B+C F =D - max{E} 1=EH J=D-G x max{l} min [J,F]
GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ
HG Py [HGPLpy | HGPJb, FIC i e 3 hiomasssrorsy | | HC 2 piomass y
Dowosornp ™ houap X MAR ===
HGFJbiomass totaly HGrJbiomassy HOGPJtotaly  HGtotalhistorion Qm)mmy
2001 -3 751,986 1,641,663 0.46
2002 = 764 602 2043530 | 0.3
2003 -1 770,301 2074050 | 037
Year 1 1 233747 1 1,326 229 1,559 976 77374 1,963 085 660,758 660,758
Year2 (B
rmonths) 2 167 110 0 544 424 711533 319232 767 476 359,951 319.232

8 This generated heat displaces the heat generpteshbin the boiler in the absence of the projetivity.
° Described in the PDD and validated
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Description of calculations:

Column D (Total heat generated with total amount of bionveaste utilized in the operation):
The total of columns A to C as calculated from bigmass quantities multiplied by the
associated NCV's.

Column E (Net heat generated from biomass waste in thdibake

HGyomass historic, 2003 = Z BF 2003 INCV, 2003
X

HGbiorrla$,hiStoric,2003 = BFbark,ZOOS |:N(:Vbark +BF [NCV,

chipping facilities

chipping facilities,2003 + BFpIantations,2003 |:'\IC\/plantations

HGbiom,hiaoric,2003 = 42795)( 18 + O X 18 + 0 X 18
HGbiom,hiaoric,ZOOS = 77Q301GJ

The same calculation procedure is followed for 286d 2002 to obtain the resultshigure 14
The heat generated figures in the PDD are slighiffgrent, because the NCV used in the PDD
for baseline purposes was 17MJ/kg. Literature dessithe NCV for bark as 18 MJ/kg — the
higher NCV was used in the calculations for vesifion.

Figure 14: Historical heat generated from biomass aste and coal

Historical Heat generated from biomass and coal
Step 1 Step 2 Step 3 Step 4 Step 3 Step 6
A B [ D E F
Cluantity of . Histarical Heat . Histarical Heat | Historical annual
) Cluantity of dry Quantity of coal
wet biomass . generated from generated from tatal heat
biomass burnt . burnt :
burnt biomass coal generation
w:’li'::”(ﬁc) NCV biomass = NCY coal = 27
= 50% 18hd/dry ton WlJston
C=B x
B=AxMC E=D x NCV, F=C+E
NC\"'bicvmass codl
FCin
tans tans [EX| tans [EX| [EX|
(n-1) 2003 85589 42795 770301 48287 1303749 2074050
(n-2) 2002 87178 43589 784602 46864 1265328 2049930
(n-3) 2001 83554 LAty 751986 32951 889677 1641663
Average 42720 768963 42701 1152918 1921881

Column F (Increased heat generation in project activitgr. fear 1, the baseline heat generated in
the boiler is calculated as:

HGPJ,biorrass,l = HGP.J,biomass,totaI 1 - MAX{HGbionass,historic,2003; HGbiomass,historic,ZOOZ; HGbiomass,historic,ZOO]}
HG 1) homss 1 = 1,559,9769 - MAX {751,986; 784,602; 770,301}

HGp, yomes = 775374GJ

The same procedure is used to determine the iredtdasat generated in the boiler for year 2 for
a period of 6 months.
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Column G (Total heat generated in boiler prior to projespiementation): Calculated in the
enthalpy worksheet in spreadsheet (Richards Bagseom reductions calculations verification 1.xIs).

Column H (Net heat generated in boiler prior to project lienpentation): Calculated from heat
historically generated from coal and waste bionfaask) in the boiler. Heat generated calculated
from quantity of coal/biomass multiplied by theensnt NCV. Refer té-igure 14above.

Column |
The historical fraction of heat generation withroass residues can be determined based on the
guantities of bark and coal used historically ia boiler(s) at the project site by:

Z BFbark,n |:NCVbzrk

HGbiomass,hisoric,n _

HG Y BFugin INCVyy + > FCoy  INCV,,

total ,historic,n

For n-3 (refer to Column |)HG biomass historic ,2001 _ 41,777 x 18 — 046
HG 4 historic 2001 41,777 x18 + 32,951 % 27
For n-2 (refer to Column | i——omesshistoric,2002 43589x18 =038
total ,historic,2002 431589)( 18 + 46,864>< 27
For n-1 (refer to Column I\HGbiomass,hisoric,2003 _ 42,795%18 _
- ) = =
otal pisoric, 2008 42 195% 18+ 48287% 27

Column J

The difference between the total quantity of hestegated from biomass residues in the year 1
(HGpj piomass totan@nd the total heat generation during the ye@iGe; 101 ) multiplied with the

highest historical fraction of heat generation viitbmass residues from the most recent three years,
as follows (Equation 4 in PDD):

HG ¢, piomass 1 = 1,559,976 — 1,963,085 [ MAX {0.46 ;038 ;0.37}
HG,; pomasss = 660758 GJ
Column K
The heat generated for year 1 is therefore:
HGp; yomess: = MIN{775374660758
HG,, jiogmass: = 660,758GJ

The same procedure is used to calculate thegeeatrated for year 2 for a 6 month period. This
energy value represents the amount of energy ashadavould be burned in the absence of the
project activity. To determine the emissions inltaseline from coal combustion the calculation
steps as illustrated fRigure 15are done.

35



Richards Bay Biomass Monitoring Report July 2007

Figure 15: Baseline emissions for coal combustion the boiler
Baseline emissions from fossil fuel combustion for heat generation in boiler

Step 1 Step 2 Step 3
A B C D
Heat generated with £0; emission Average net efficiency of
hiomass residues as a ] fa;torfor heat generation in the Baseline emissions from fossil fuel
result of the project hituminous coal boiler(s) when fired with combustion far heat generation in the bailer

based on LHY

activity  (HGpy biomass.y) fossil fuels Nygirerrr

D=(AxB)IC
HG o piomens 3 X FF g poas
G t COL/G) % BE yg , = ‘ = =
7 boiter FF
1 660,758 0.0946 B4 91,119
2 (B months) 319,232 0.0946 BY 44,022
Step 4: Total baseline emissions from heat generation (tonnes) ‘ 135,142 |

6.2 Baseline emissions due to uncontrolled burning oretay of the biomass residues (BE,)

Only the use of biomass residues over and abovieisharical use levels are attributed to the CDM
project activity and are consequently consideredl&ermining the baseline emissions due to the
decay of plantation wasté ' he reason is that biomass residues have alresatyused for heat
generation at the project site prior to the impletagon of the project activity and the most plaiesi
baseline scenario is that heat will continue tgdrerated partly with fossil fuels and partly with
biomass residues.

The types of biomass residues differ in the basedoenario, therefore, the total biomass decay
emissions in the baseline scenario consist of @émnisgrom two methodologies:

1) Uncontrolled burning or aerobic decay of the biomass residues and

2) Anaerobic decay of the biomass residues

BE BE +BE

BFy — Biomass,burning,y Biomass,anaerobic,y

6.2.1. Plantation biomass residues

The baseline scenario for the use of the plantdtiomass residues is that the biomass residues will
be left to decay under mainly aerobic conditiorss@&ine emissions are calculated for natural decay,
and as per the methodology, the emissions arelatdduassuming that the biomass residues would
be burnt in an uncontrolled manner.

During the verification period, no plantation bicseavas collected or transported to the operation.

Therefore, for the period that is verified, theccddtions result in zero emissions from plantation
waste.
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Figure 16: Baseline emissions from plantation wastieiomass
Baseline emissions from natural decay of plantation biomass
Step 1 Step 2
A B [ D
Met quantity of
dry plantation
waste fired in the
project actvity

CH, emussion factor for ) Ermzsions from
Global warming
natural decay of
hintnass

the uncontrolled burning

. potential for methane
of biotnass

0.0061 t CHyft dry
hiomass used

D=AxBxC

BFP,PWJ'ECLPM,Y E'FBLnnjng, CHéy BEgiomass, burming, y

Taonne t CH,/t dry matter ton CO2 equiv.

6.2.2. Chipping biomass residues (decay of the biaiss residues)

The amount of methane that would be generatedyesanhin the baseline scenario @Ewas
calculated for each year with a multi-phase motleé model is based on a first order decay
equation. The results are indicated in Workshed@bTBE biomass anaerobic.

Figure 17reflects the total biomass decay emissions ibéseline for the first two years of the
project activity. The total baseline emissions asged with biomass decay are simply the sum of
6.2.1 and 6.2.2 (Refer to Worksheet T10 BE totairiziss decay in the spreadsheet).

6.2.3. Total baseline emissions

Total baseline emissions are the total baselinesaris from coal combustion for heat generation in
the boiler plus the baseline emissions due to detalantation residues and decay of the chipping
facility residues/waste. Figure 18 shows the théaeline emissions for the first two years of the
project activity.

Figure 17: Summary of total biomass waste decay essions in the baseline

Summary: Total biomass decay emissions in the baseline
Step 1 Step 2 Step 3
A B C
Total emissions
Ermissions from natural Erssions from hiomas:  (from waste biomass
decay of biomass under anaerohic conditions decay in the
baseline
C=A+B
BEBiumass. burning, § BEBiDmass. anaerobic, § BEBF.};
ton COs equiv. ton CO5 equiv. ton COz equiv.
1 a 4 BER 4 BER
2 (6 months) a 7 056 7 056
Step 4: Total CO2 emissions | 11,923 |
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Figure 18: Summary of baseline emissions for the pject activity

Summary: Baseline emissions

Step 1 Step 2 Step 3
A B D
Emissions due to methane
Emissions frarm heat generation fram managed or Total baseline
generation unrmanaged landfill and emissions
plantations
BE‘HG,}' BEBF,y BE
tan COz equiv. tan COz equiv. ton COz equiv.
Year
1 97 965 4 866 102 831
2 {6 manths) 46 526 7 056 53,5852
Step 4: CO; emissions | 156,713 |
Figure 19: Biomass quantities utilised as part oftte project activity
Biomass quantities utilised in project activity (wet tons)
Biomass previously to landfill
TOTAL woop | TOTAL
. hiomass from
CTC | SHINCEL |SILVACEL KWAMBO | PENICUIK |FORTNET [biomassprev| YARD ol
tolandfill | (additionaly|
S0UNCes
wettons wiettons wettons wet tons wettons wettons wettons wet tons wettons wettons
1 2437 1798 13347 476 3240 126 210 21934 46439 21934
2 sz2e8] 1095 5285 12656 0 . 343 13270 14199] 13270
3
Totals 35204 60638

Table 6: Data collection for Baseline emissions

Parameter Data Description Yearl Year2 Comments
unit

Steam flow Kgls Steam produced by the boiler 15.8 12.9
Steam Deg C Steam temperature 470 470
temperature
Steam pressure  MPa 8.1 8.1
Feed water flow Kg/s 15 15
Feed water Deg C 115 115
temperature o
Condensate Condensate return is fed back Data is either measureq

turn fi Kgls into the feed water. Therefore 0 0 or design information ig
return tiow the figures are zero. used as a conservative
Condensate Condensate return is fed back approach.

Deg C into the feed water. Therefore 0 0
temperature .
the figures are zero.

Boiler blow Kgls 0169 0.14
down flow
Boiler blow
down Deg C 298 298
temperature
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7 PROJECT ACTIVITY EMISSIONS

7.1 Transport emissions

For the first 18 months of the project, all biomesported to the operation was transported by
one transport company.

Emissions are calculated on the basis of distaiaweled and the average truckload (TL) of
biomass transported from nearby chipping faciliied plantations. Diesel-fuelled trucks will
mostly be used for transportation. The averagendtip distance traveled from (for example)
SilvaCel was provided by the transport company. a¥erage truckload for biomass from each
facility is determined over the period for whictetberification is done. By applying equation 14
in the PDD, the transport emissions are determined.

Equations determining the G@missions associated with transport in the metloogaise the
CO, emission factor in unit kilogram per TJ. 2006 IPi@@rmation for CQ emission factors are
given in kg per TJ fuel consumed. The emissiorofact kg per kilometer traveled is therefore
calculated from information provided by IPCC anddbinformation for diesel.

The CQ emission factor per kilometer traveled is deteedifrom the energy of the fuel
consumed, the fuel density (kg per liter) and ¢idovalue (TJ per kg) and the specific fuel
consumption (liter per kilometer). Please refethim Spreadsheet, worksheet 14 Transport info.
The diesel density was obtained from Engen matsai@ty data sheets.

lllustration of CO , emission factor (year 1) for transport (kg CQ per km)

EFmcoz: = NCVjie G—;j x Diesel densit;{?j x  Consumption (“kt—;rj X EFpece (Qj

EFimcozn = 43E7 (Z] x 0.845{'?) x oss("kf:j x 7410{%’]

ki
EF i com = 1.42(5)

Figure 20 represents a summary of the total trahgmoissions associated with the project activity.
can be concluded that the transport emissionsnaa#t 81 comparison with other emissions of the
project. This is mainly because the waste biomasgaat transported over long distances.

Figure 20: Total transport emissions associated witthe project activity

Summary of direct Emissions from Transportation in the project activity

Total CO. emissions
Plantations Other from transport
activities [PET]

1 147 0 1.4 16
2 (6 months) 10.6 0 0.0 11

Chipping
facilities

Total CO: emissions from transport in the project activity 27
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7.2 CH, emissions from biomass combustion

Biomass that is combusted in a boiler emits a samthunt of methane emissions.

IPCC default CHHemission factor value is applied in calculatidnsorder to reflect the uncertainty

of the CH, emission factor and for the purpose of providingservative estimates of emission
reductions, a conservativeness factor must beepiplithe calculation. The conservativeness factor
depends on the uncertainty range of the estimatiaéoCH, emission factor. The assumed
uncertainty for wood waste is 300% and the assettiabnservativeness factor is therefore chosen as
1.3743. This factor is multiplied with the estimébe the CH emission factor. The GHemission

factor of 21.55kg/TJ is used in calculations (Réfeworksheet T14 PA Biomass combustion).

As indicated in the PD1, only the additional quantities of biomass andaildsiels will be
considered to calculate the project emissions.attuitional biomass is the biomass that is related t
the implementation of the CDM project activity.

For illustration, the calculation of methane enussifrom biomass combustion for year 1 is
demonstrated from equation 16 in the PBDbased on additional tonnes of biomass fired éncth
fired boiler for year 1:

Additional biomass waste from nearby facilitiesefpously landfilled) for year 1: 21,144 dry tons

PE o 1u s = 19( GJ jx 21,934 tonne , 21 .35 (tonneCH 4j
o tonne year 10 GJ

PE o 48 1 = 8.6 tonneCH 4

Additional bark from the operation for year 1: @9 dry tons

PEcisers :18( GJ JX 46,43 tonne X 2155 (tOnneCH 4}
o tonne year 10 cJ

PEcisers = 19tonne CH,

7.3 Emissions from imported electricity

The total annual electricity consumption is lesnth5 GWh (less than 2.5GWh) for the biomass
residues equipment. Therefore, the average grige@Mission factor for the South African grid can
be used in calculations to determine indirect @@issions from the net import of electricity te th
wood yard associated with the project activity.

The monitor on the crusher could only be instailed007. The approach (as described below) to
determine emissions is the conservative approduoh efuipment operated 300 hours during the first
year and 123 during the second year.

The conservative approach is taken when determihmglectricity consumption for equipment
installed in the wood yard as a result of the mtogetivity. The Richards Bay operation runs 350
days per year, allowing for an annual maintenahoé af two weeks for all equipment. The
equipment related to handling biomass is not a@lificoduction related equipment (i.e. this

0 Under section B6.1.2.3 CH4 emissions from combustif biomass residues in the boiler(s)
1 Equation 16 in AM0036
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equipment does not impact directly on the finatable product volumes) and therefore, this
equipment typically does not operate a full 350sdagr year. It is assumed (conservatively) that the
crusher was running at full design capacity (Idad)ll the hours that it operated. This approach i
conservative, as indirect emissions from electricinsumption will be over-estimated, because the
equipment will not operate at full load for all isu

From equation 15 in the PDD? based on an on-site consumption of electricityttiernew

equipment in the project activity (2222 MWh)year 1:
PEco,ecs =2222x0.978

PEosecs =2173 tonCO,

7.4 CO, emissions from on-site fossil fuel combustion

According to the methodology, this fossil fuel msféo the quantity of coal that is combusted at the
project site for purposes other than heat generatsoa result of the project activity during tharyg.

FCon-site,iydoes not include the coal co-fired in the boilet Wwill include all other fossil fuel
consumption at the project site that is attribigdblthe project activity. The only fossil fuel
consumed as a result of the project activity isTian-site transportation of biomass residues. The
transport on-site is insignificant compared tottla@sport occurring off-site (the distances of the
wood yard facility is about 400m). Therefore, floistproject activity PEo, ¢y Will mainly be zero.

7.5 Total CO, emissions from the project activity

Table 2 in worksheet T2 Project Activity Summargyides a summary of the total emissions from
the project activity.

Figure 21: Project emissions

Summary: Projected Project Activity emissions

Step 1 Step 2 Step 3 Step 4
A B C D E
C0Os emissions
fram transpart €Oz equivalent err?issions CH, etnissions from the Total CO,
of the hiomass from the onsite tustion of bi GWPepy =21 .. PE
to the project | consumption of electricity COmOLSHAN O Di0Mmass emissions [PEy]
plant
PErng TRy PECDE,EC;,- PEch4, BF D=Cx GWPcy, E=A+B+D
tan COz eguiv. tan COz eguiv. ton CHa tan COg eguiv. ton GOy equiv.
1 16 2,173 18 380 2570
| Z2®Emonths) | 11 [ 521 [ E | 162 | 1,064 |

Step 5: Total Project Activity COz emissions

12 Equation 12 in AM0036
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8 LEAKAGE

The main source of potential leakage is that tlogept diverts biomass from other users and thereby
increases fossil fuel use in the surrounding arba project utilizes biomasesdues and therefore,
changes in carbon stocks in the LULUEEector are expected to be insignificant.

No leakage was anticipated as a result of the grajivity. The project does not quantify any
leakage effect related to biomass availability dose there is enough biomass available to satisfy a
the requirements of different consumers. This iisgipally guaranteed by the provision of Mondi's
own biomass, and especially, by additional bionsassces from thinning, pruning and harvesting
operations of the plantation industry.

Utilization of the biomass residues does not rasuhcreased fossil fuel consumption elsewhere. To
this effect, the suppliers of biomass waste wergamed (as described in leakage parameters L1 to
L4) and it was confirmed that:

» Suppliers of the biomass residues do not havesiblealternative market for their biomass
residues.

« At plantation sites from which biomass residues bal supplied, the biomass residues are
not collected or utilized (e.g. as energy carfiertjlizer or feedstock), but is left for decay
prior to the implementation of the project activityhis practice will continue in the absence
of the CDM project activity, because of the extaniogistics involved in collecting and
transporting the biomass waste for any other use.

It is clear that the use of the biomass residues dot result in increased fossil fuel consumption
elsewhere.

9 TOTAL EMISSION REDUCTIONS
The total emission reductions are demonstratedeifiatiowing figure:

Figure 22: Total emission reductions for 18 months

Summary of emissions: Baseline, Project Activity and Leakage
Step 1 Step 2
A B C D E
Projected baseline | Baseline emissions
Estimation of emissions for natural from fossil fuel _ . L .
; . ) ) ) Estimation of projected| Estimation of projected
projected project | decay of biomass in | combustion for heat i L .
o v h S leakage emissions emission reductions
activity emissions plantations and generation in the
landfill bailer
PEy BEBF.y BEHG.y |_E_“‘I ERy
D=B+C-A-D
ton COz eguiv. ton COz equiv. ton COz eguiv. ton COz eguiv.
1 2570 4 566 97 Bea 0 100,262
2 (6 months) 1,064 7 056 46,526 0 52818
Step 3: Total CO2 emission reductions 153,080

13 Land use and land use change
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10 SUSTAINABLE DEVELOPMENT AND ENVIRONMENTAL IMPACT

The project contributes to sustainable developrimeSbuth Africa in a number of ways:

The use of renewable energy is in line with thgets set by the national government
(Department of Minerals and Energy) to increaseudeof biomass as energy source in
South Africa”.

The boiler emissions comply with relevant legiglat{the relevant legislation is mainly
related to air quality).

Introduction of the hogging equipment provides &ocAfrica with the opportunity to gain
access to a technology that has not been used ediion on this scale before. Opportunity
to transfer knowledge and experience gained aRitieards Bay operation will benefit a
wider range of industry in South Africa.

The project activity is introducing a new ideae tollection of a variety of plantation
residue and utilisation of this residue for engrgyposes. Once the plantation phase is
implemented successfully, the knowledge and expegiean be transferred to other regions
in South Africa.

Energy efficiency improvement and the use of rertdeanergy reduce the use of fossil
fuels, contributing to the sustainable use of rettgsources.

10.1 Environmental Impact of the project activity

1.

The use of biomass residue rather than coal asl &#&s local environmental benefits in that
there is a reduction in the emissions o, 88d NOx, thereby improving the local air quality
in Richards Bay.

Furthermore, the project accomplishes an additigregnhouse (GHG) reduction benefit
derived from a reduced disposal of biomass redidlendfill, that results in less methane
emissions from landfill in the Richards Bay area.

The project reduces methane emissions that areetbrmplantations as a result of natural
decay of plantation residues.

There is a reduction of solid waste to landfiltie local area as a result of the project.
Implementation of the final phase of the projedilécting plantation residue from
plantations) will provide the opportunity to emplagproximately 40 people, ranging from
unskilled to semiskilled and skilled. Also, a smafirease in employment will occur during
the construction and commissioning phases of th@etent, and in the supply of the
additional transport needs. This will occur spesiffiy in the small to medium sized
enterprises (SMME).

14 White Paper on Renewable Energy (200&)p://www.dme.gov.za/energy/renewable.s@ctober 2006

15 The boiler emissions comply with existing air gtyafermit requirements. Permit: Registration inrtgrof the
Atmospheric Pollution Prevention Act, Act 45 of 598.382/4. 16 February 2004

43



Richards Bay Biomass Monitoring Report July 2007

Figure 23: Example of a nearby chipping facility
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