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Revision history of this document
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Number

01 21 January Initial adoption
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02 8 July 2005 The Board agreed to revise the CDM SSC PDD tocekfle
guidance and clarifications provided by the Boandes
version 01 of this document.
As a consequence, the guidelines for completing CE3\C
PDD have been revised accordingly to version 2. |&test
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December The Board agreed to revise the CDM project design
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document for small-scale activities (CDM-SSC-PDiaking
into account CDM-PDD and CDM-NM.
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A1 Title of the small-scale project activity |
>>
Technology Transfer mechanism — Introduction oftiat Shaft Brick Kiln (VSBK) Technology at
Vhavenda Brick — South Africa.

Version number 01

Date of document: August 2011.

A.2. Description of the small-scale project activit:
>>
The purpose of the project activity:

VHAVENDA BRICKS (VB) proposes to construct a numhmrfifteen (15) Vertical Shaft Brick Kilns
(VSBK's) at their existing brick plant in Thohoyamd for the firing of clay masonry products (bricks)
to replace the practice currently in use — of §rbricks in clamp kilns.

The proposed switch — through a technology upgragdased mainly on the environmental advantages
of the proposed project activity in terms of sirojtli, space utilisation, energy consumption anchrode
combustion — when compared to the alternative nusthod firing clay bricks, which include the use of
clamp kilns currently used at the said plant anéttvis the industry norm in the market.

The project will involve a technology transfer mantsm upgrading from Clamp Kilns to Vertical Shaft
Brick Kilns (VSBKSs) — proven to be the cleanest andst energy efficient way of firing clay masonry
products. The actual energy to fire the brickshia kilns are from carbon contained in the mixtine.
additional energy sources are used to continudirglthe kilns and no additional carbon fuels aeinb
exploited in the process, as there is no needximreal carbon (like in the clamp).

How the proposed project activity will reduce greerhouse gas emissions:

The kiln or shaft resembles a chimney, and effettiwork as a counter current heat exchanger, thigh
fire remaining in a fixed area of the kiln or sh#ftough control of loading and discharge — with ai
flowing upwards through the kiln with the bricks witog downwards through the kilns. The flow of & i
reliant upon natural convection only, with the aitering from the bottom passing over the newlydir
bricks, cooling them down, and entering the firane of the kiln as hot dry air, allowing for th@sh
energy efficient combustion of the energy sourcréothe bricks. The air flowing further upwardsr

the firing zone passes over the unfired bricks éohoh at the top and pre-heat them to the poirt jus
before combustion — making eventual combustiorhfiring zone faster and in the process requiring
less energy to fire the bricks.

The total firing cycle of the bricks inside the VI&Bs typically 22- 24 hours, with a fired batch begi
discharged / a new batch being loaded every 1.5cups.
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In line with the South African national average étemp kiln firing of 364 Kg / 1000 bricks consumed
the plant typically use 0.337 ton of carbon coatarial to fire 1000 bricks at present through clamp
kilns. The VSBK process by comparison will use o@ly5 ton of carbon coal material to fire the same
number of bricks (1000) as no external fuel is usefér to table 4.1 below).

Using a standard emission factor of 0.0946 ton©§ 0GJ (IPCC Guidelines Vol.2 Tablel.4 — figure for
‘Other Bituminous coal’) as a typical emissionstésovhere carbon coal is being used — and factored
against research in South Africa that show the blagk manufacturing industry to consume on average
8 GJ/1000 bricks vs. the kilns to be used by VHAVIEENBRICKS which uses 2.5 GJ/1000 bricks, the
manufacture of non-facing plaster bricks in Souftica will therefore produce typically .565 ton 62

per 1000 bricks vs. VHAVENDA BRICKS which will prode only .258 ton of COz2 per 1000 non-facing
plaster bricks it will produce.

The contribution of the project activity to sustainable development:

In terms of economic development, Vhavenda Bricks lbeen in existence since the early 1980’s & has
since significantly contributed to economic devehgmt in the Thohoyandou area as one of the major
employers. As a consumer of energy especiallystdwntributed to the business of the various sappli
used over this time (including the use of eledly)ciA significant service industry in the areawamnd the
factory, as well as some national suppliers, bé&n&fbm providing consumer goods to the factory.

By upgrading the firing process of the bricks toBKSs, the life of the factory will be extended bath
economic terms as well as in resource terms (esgrives will be used at a reduced rate). Thisresillt

in the factory making its product available to theal community for a longer period. In the abseate
the factory, local development will have to relytiacks manufactured further from the point of uesed
transported in at a significantly increased cosimpacting negatively on the local economy, and
ultimately on national economic development.

All the equipment to be used in the constructiortha kilns as well as in the ultimate maintenance
thereof will be of local manufacture — creating ndgsynand, and stimulating the national economy én th
process.

In terms of social development, the reduced pdatutiill improve the quality of life of the residenin

the vicinity of the factory. The removal of procdsgks from the manufacturing cycle (used in bini¢d
clamp kilns) will reduce the volume of clay needegroduce the same number of bricks — thus reducin
the mining footprint of the factory. Improved guglivill be passed onto the market, benefitting ¢nel
user, and the improvement in pollution levels emditby the factory will make it easier for the fagtto
exist in the long run within the local community; even to increase production to satisfy market
demand.

Vhavenda Bricks currently employ 368 workers. Ofithe main aims of selecting VSBK's as the
vehicle for a technology upgrade, is that theseskibquire labour to operate (it is an identifiedrier,
that is sought to be overcome by introducing paifietfire the bricks on, to address the barriehouit
reducing the number of people employed). Whilstatiestruction phase will provide temporary
employment for 12 workers, the total work-forcelwibt be reduced. Should the VSBK'’s contribute to
increase the monthly average production at th@facthere is a possibility that more jobs can lmated
once the project is fully operational.



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

>>

Name of party involved (*) ((host)
indicates a host party)

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

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

South Africa (host)

Vhavenda Bricks (Pty) Ltd

No

* In accordance with the CDM modalities and progeduat the time of making the CDM-PPD public &t stage
of validation, a Party involved may or may not havevided its approval. At the time of requestirgistration,
the approval by the parties involved is required.

‘ A.4.  Technical description of the small-scalproject activity :
‘ A.4.1. Location of the_ small-scal@roject activity :
>>
| A411. Host Party(ies):
>>
South Africa
‘ A4.1.2. Region/State/Province etc.:

>>
Limpopo Province

| A.4.1.3.

City/Town/Community etc:

>>
Thohoyandou

A4.1.4.

Details of physical location, includinghformation allowing the

>>
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The exact geographical location of the brick maotufidng plant is 23°00'17.22"S / 30°23'19.88"E. The
plant is situated on the outskirts of Thohoyandon, Mapate Road, Lwamondu, Thohoyandou —
Limpopo Province, South Africa.

AfriGIS (Pty)|Ltd S8

Imagery Date: 1/1/2008 23700'17.22" 8 30°23'19.88" E elev 606 m . : Eye alt 1.40km
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A.4.2. Type and category(ies) and technology/maas of the small-scale project activity: \

>>
AMS I11.Z. Fuel Switch, process improvement and egg efficiency in brick manufacture

Brick remains the preferred building material iru8oAfrica, with clay bricks still leading the waylhe
majority of all clay bricks produced in South Afsiare fired in clamp kilns — which have first besed
more than 2 500 years ago to fire clay bricks. Eteugh this technology is not energy efficient and
produce more emissions of CO and other greenhcasseg than any of the other methods known to fire
bricks, the capital cost of introducing alternatteehnologies in the firing of clay bricks are pgating
operators from switching from clamp kilns.

In terms of energy efficiency and the resultant ssimoins, VSBK’s have been proven to be the most
desirable alternative in terms of both energy &fficy and emissions, due mainly to the fact thas¢h
kilns do not rely on heavy kiln equipment (likerkitars in the case of tunnel kilns) and use moghef
energy generated in the kiln through the processauiral draught to pre-heat bricks before entettieg
firing zone of the kiln. Through control of the thiag and discharge of bricks the fire is kept stati
unlike Transverse Arc kilns or Bulls Trench Kilnghere the fire are moved though the static bricks,
causing energy loss and requiring the use of eqgmpt® move massive volumes of air.

The use of VSBK'’s significantly reduce waste causgthreakage when compared to clamp kilns and
bulls trench kilns for example, as less bricksfaesl at a time, allowing for more care in handlthg
bricks and in enabling more control of the firinggess — allowing for more even firing of the back

How the environmentally safe technology and know-he will be transferred to the project
participant:

VSBK technology was first developed in China in thie 1950’s. From there the use of the technology
spread in Asia and VSBK'’s we
re constructed in Nepal, Vietnam, India and ottwemdries in the region.

The first VSBK'’s were build in South Africa in 2004nd the first kilns were an adaptation of theafsi
kilns, in as far as the size (area required to ttoasthe kilns) were reduced by making the kilnsonlar

in design, and casting the kilns segments fromaoébry cement, rather than building the shaft dut o
bricks. In addition, cast iron pallets were des@yteeenable bricks to be set on the pallets out$idékiln
and then for the pallet to passed through the (ifimg process) with the bricks set on it. Thes®t
critical design features of the South African VSBIliminate important barriers to the technology.

Vhavenda Bricks has purchased a set of construdtiawings for the adopted kilns from the developer
of the technology, together with detailed consinrctand operations instruction — in addition to evhi
the developer of the technology will assist Vhawemticks in a consultancy capacity to oversee the
construction of and the commissioning of the kilns.

>>

Years Annual estimation of emissions reductions in
tones CG equivalent
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2013 26 052.52

2014 26 052.52

2015 26 052.52

2016 26 052.52

2017 26 052.52

2018 26 052.52

2019 26 052.52

2020 26 052.52

2021 26 052.52

2022 26 052.52

Total estimated reductionstones of CQ 260 525.20

Total number of crediting years 10
Annual average over the crediting period of 26 052.52
amount of estimated reductiongtones of CQ)

large scale project activity:

The proposed small-scale project activity is ndebundled component of a large scale activity.

SECTION B. Application of a baseline and monitorirg methodology

>>
AMS lIl.Z. — Version 03 Fuel Switch, process impeovent and energy efficiency in brick manufacture

B.2 Justification of the choice of the project catgory:

>>
The project category applied to this project atfiig as follows:

- Type lll = Other project types

- lIl.Z. — Fuel Switch, process improvement and ep@fliciency in brick manufacture
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The methodology AMS Il Z can be applied if
the following conditions are met:

Justification

The methodology comprises one or more
technology/measures listed below in existing bri
production facilities:

Shift to an alternative brick
production process; or

Partial substitution of fossil fuels
with renewable biomass
(including solid biomass residues
such as sawdust and food indust
organic liquid residueg; or

Complete/partial substitution of
high carbon fossil fuels with low
carbon fossil fuels.

C1l%m:i|ity, having first started brick production

L

Vhavenda Bricks is an existing brick producti

1984.

The project is aimed at the introduction
alternative brick production processes in as fa
the method of firing bricks will be changed frg
clamp kilns to VSBK's.

The same carbon fuel (coal) will be used as b
Yuel (mixed into the clay from which the bricks 3
produced) — the use of external fuel (small nug
fire each clamp kiln packed to fire bricks, willlfa
away as the VSBK'’s will not need external fu
once lit.

1

I

Fuel substitution and associated activities may
also result in improved energy efficiency of
existing facility; however project activities
primarily aimed at emission reductions from
energy efficiency measures shall apply AMS-II.
Thus the methodology is applicable for the
production of:

(&) Bricks that are the same in the project a
baseline cases; or

(b) Bricks that are different in the project cal
versus the baseline case due to a change(
raw materials, use of different additive
and/or production process changes result
in reduced use or avoidance of fossil fuels
forming, sintering (firing) or drying or othe
applications in the facility as long as it can
demonstrated that the service level of

project brick is comparable to baseline bri
(see paragraph 8). Examples include pres
mud blocks (soil blocks) with cement or it

stabilisatior? and other ‘unburned’ bricks thd

Dhaseline for the project.

s€e

No fuel substitution will take place in the propds
project. It is even anticipated that the fuel viié
acquired from the same source during the prg
period as in the period used to calculate

nd
The project scenario will be different from t

baseline scenario.

Sirtle  bricks will stay the same in terms
Smanufacturing method, materials used, and dry
N8rocess, the change will be to the firing methocd
foy anticipated that the percentage body fuel U
'may be reduced in the project when compare
Déhe baseline. This will be the only change to
tIFPoduct itself.

c

Sfi%changes are to occur in the extrusion methd

of

I as
m

ody
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|
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e
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"fom a solid brick being produced, to a perforated

ithrick to be produced, this will not affect tf
BNt

attain strength owing to fly ash, lime/cemé

ne
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and gypsum chemistry description of the product as a “brick” in terms|of
this methodology.
_ . The project will take place at an existing brick
The measures may replace, modify or ret‘fo_flt manufacturing facility, where the method of firing
systems in existing facilities or be installed in a | pricks will be changed from clamp kilns o
new facility. VSBK'’s constructed for the purpose of replacing
the clamp kilns.
. _ _ _ The project activity will result in a capacity
New facilities (Greenfield projects) and project | aqdition in as far as waste associated with |the

activities involving capacity additions compared
the baseline scenario are only eligible if they

comply with the related and relevant requiremer
in the General Guidance for SSC methodologies

t?echnology being replaced will be reduced ¢
variables such as climate / weather affect
tBroduction levels of the technology to be repla
>will be removed — allowing for the maintenance
higher production figures such as was alre
achieved in the past under optimum conditions.

The methodology to be employed to achig
production levels during the firing stage in i
with the installed capacity of the plant a
equipment used to manufacture bricks to the p
of firing — namely VSBK’s — are not the norm
industry nor in the area. There are no of
VSBK's in the Limpopo Province of South Afric
and all NFP / plaster bricks produced in

province are produced in clamp kilns.

The requirements concerning demonstration of
remaining lifetime of the replaced equipment sk
be met as described in the General Guidance
SSC methodologies. If the remaining lifetime
the affected systems increases due to the pr
activity, the crediting period shall be limited tive
estimated remaining lifetime, i.e., the time wi
the affected systems would have been replace
the absence of the project activity

the

ndlhe clamp kilns that are to be replaced by
MEBK's are infinite in lifeline, as they are made
entirely for the purpose of firing a specific batah
pjeetks (the bricks packed together fired and t
unpacked) — see illustration of a clamp kiln 3
nelescription in B.4 hereunder.

2d in

In the case of existing facilities, this categosy|

only applicable if it can be demonstrated, witQ

historical data, that for at least three year pritor
the project implementation, only fossil fuel
renewable biomass) was used in the b
production systems, which are being modified
retrofitted.

_Vhavenda brick has traditionally relied up
ItBarbon coal to fire bricks at the facility. Purcha
records for the required period are available

N@erify this fact.
ick

or

and
ing
ced
of

ady

bve
ne
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in
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A
he

the
u

hen
ind

AS
to

In the case of project activities involving chang

J%Yot applicable as no raw material change will t

nke

10
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in raw materials (including additives), it shall
demonstrated that additive materials are abund
in the country/region according to the followir
procedures:

ygolace.
ant

9

This methodology is applicable under the follow
conditions:

The service level of project brick shall

comparable to or better than the baseline bri
i.e., the bricks produced in the brick producti
facility during the crediting period shall meet

exceed the performance level of the baseline bt (‘?}Irso

(e.g., dry compressive strength, wet compres
strength, density). An appropriate
standard shall be used to identify the strengtlss
of the bricks, bricks that have compress
strengths lower than the lowest class bricks in
standard are not eligible under this methodolo

Project bricks are tested in nationally approve

laboratories at 6 months interval (at a minimu
and test certificates on compressive strength
made available for verification;

The existing facilities involving modificatia
and/or replacement shall not influence f{
production capacity beyond +10% of the basel
capacity unless it is demonstrated that the base
for the added capacity is the same as that for
existing capacity in accordance with paragraph

Measures are limited to those that result
emission reductions of less than or equal to 6
CGO, equivalent annually.

natiorjal’

ng

is expected that the bricks to be produced &
SBK'’s will show an increase in product qual
ue to the positive effects of decreased hand
nd improved control over the firing proce
rded by the VSBK technology. TH
oduction of cast iron pallets on which bric
ill be packed when passing through the VSBK

e fired will result in a significant reduction tife
i gad stresses in the bricks during the vitrificat
ocess.

tRE
ig’_‘ricks produced during the project will be testéq

hid
C
0]
0

S

e required interval at an accredited test
cility for compliance with SANS 227 which s
minimum national standards for burn c
masonry products in South Africa.
It is not expected that the project will incred
rproduction levels for the baseline of the proj
heeyond the +10% of the baseline capacity of
imgonthly production out of clamp kilns of 3.4
limillion bricks achieved during October 2008 g
tagain in October 2010.
3;
The project is anticipated to achieve a reductib

fust under 25000 tons of GCequivalent pel
D dnum.

h
ty
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S
e
ks
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—

o

l a
ing
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nd

] ] ] ] Clamp kilns are still the norm in South Africa a
This methodology is not applicable if lod&lhere are no regulations in place against the fis
regulations  require the use of propoSefese kilns, nor legislating the use of 3
technologies or raw materials for  theernative firing method. Tunnel kilns are in fa

manufacturing of bricks unless widespread T
compliance (less than 50% of brick producti
activities comply in the country) of the log
regulation evidenced.

'Ae suggested method of technology switch
Ofbplace clamp kilns — as per Government No
370 of 2011- “Notice of intention to consider f
approval the Highveld priority area air qual
management plan” — published in Governm

nd
e 0
ny
ACt
to
fice
or
ty
ent

Gazette 34250 of 5 May 2011.

The approved methodology AMS-IIl.Z states that\atés involving a more energy-efficient brick
production process and a switch to less carbomsinte production fall into category Ill.Z. The pecj

11
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meets the relevant conditions as set out, therafoie the appropriate methodology for the project
activity.

B.3. Description of the project boundary: \

>>
The AMS-IIl.Z defines the project boundary #& physical, geographical site where the brick
production takes place during both the baseline emedliting periods. The project boundary is the
physical and geographical site of VHAVENDA BRICK8dk manufacturing plant in Thohoyandou (as
described in A.4.1. above) — specifically the goasit location of the 18 VSBK's.

Project Boundary

Body Coal
Transported » bricks formed » fired in » to clients
from mine and dried. VSBK'’s

Mixed with clay, Dried bricks i Transported

____________________________________________________

UNFCCC EB41 - INDICATIVE SIMPLIFIED BASELINE AND MMQIITORING METHODOLOGIES
FOR SELECTED SMALL-SCALE CDM PROJECT ACTIVITY CATEORIES (Version 12) further
states that; “Project activities that displacergnesupplied by external sources shall earn cedifi
emission reductions (CERS) for the emission reduastiassociated with the reduced supply of energy by
those external sources” — therefore the projechfary shall also extend to include the transpantaiy
means of road freight carrying trucks of the caahdll nuts) and body fuel (duff) from the respeetiv
mines to the factory site.

B.4.  Description of baseline and its development

>>
The baseline was developed by analysing the avaikatd practical alternatives to the project sdenar
and in the process doing a barrier analysis on sdi@eatives.

Step 1: Identification of alternatives to the projet activity.
According to AMS-IIl.Z. the baseline emissions #me fossil fuel consumption related emissions foss
fuel consumed multiplied by an emissions factogoagted with the system which were or would have

otherwise been used, in the brick production fgcil the absence of the project activity. The sgst
currently used at VHAVENDA BRICKS is the burninglmficks in clamp kilns.

12
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To get an accurate picture of how the burning afksrin VSBK’s will compare to existing methods,
data was calculated for Non Facing Plaster (NFRk&r— produced mainly in “veld” or “clamp” kilns
(see following schematic drawing), on the one hamdi for all bricks produced in this manner - NFP,
and Face Brick Aesthetic (FBA) on the other.

External fuel usage / small nut coal.
The data was calculated using the following paranset

- Standard size bricks were used as norm, with ndrdingnsions of 224X110X73mm.

- When bricks are packed in a clamp kiln, length ywse will pack 4 bricks in a meter, and width
wise you will pack 13 bricks in a meter = 56 briglesy mz.

- Given that the average clamp kiln will be packeda&8&rs of brick high, that implies 1 833 bricks
per m2in a clamp kiln (top to bottom).

- The “skintel” or small nut coal placed under théatop” to ignite the internal fuel in the brick, is
packed in a “herringbone” formation, using eitharhurnt or process bricks (taken from normal
stock) to form this “herringbone”. This formatiomplies 50% voids per m2, which is then filled
with coal (small nuts).

- Given the 56 bricks per m2 when packed, 50% voiillstranslate to brick area equal to 28 bricks
to be filled with coal, and when multiplied withettheight of a brick of 110mm, it calculates to
0.05036 m?3 of coal per m2. Using a density factot.846 (SG), this then calculates to 0.0677
tonnes per m2 of coal (small nuts).

- Given an average of 3 layers of “skintel” under th&mp = 0.20 tonnes of coal per m2 in the
clamp.

- As that m2 will have in it 1 833 bricks (top to tn) = 0.11 tonnes of coal per 1000 bricks to be
fired.

13
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Internal fuel usage / “duff” coal or carbon fly ash (CFA)
The data was calculated using the following paranset

- Average weight of a brick = 3 Kg.

- The internal fixed carbon (FC) % in the brick todyeaverage 4.5%.

- Given an average fixed carbon content for duffy/ash of 38-40% = 16.66% by volume of the
brick is either duff or CFA. Using a density facthB (SG) for clay and 0.833 (SG) for the duff
or CFA would imply a mix ratio of 10:2 (10 partsagl2 parts coal material) — which equates to
8.47% (by weight) of coal material per 1 000 briokanufactured with internal coal fuel.

Industry calculation

The following production figures were obtained frahe Clay Brick Association (CBA), then used to
calculate external and internal fuel consumptiopexrsthe guidelines determined as set out above.

Table 4.1
Clay bricks produced annually Bricks burnt annuallglamp Non Facing Plaster (NFP) bricks
in South Africa kilns in South Africa burnt annuyalh clamps (RSA)
4 000 000 000 3 400 000 000 2 800 000 000
External fuel - small nuts/peas Tons of coal angual Tons of coal annually
374 000 308 000
Internal fuel - duff/carbon fly ash Tons of carsnmually Tons of carbon annually
863 940 711 480
Total carbon fuel annually 1237 940 1019 480
Total fuel per million bricks 364.1 364.1
Total fuel per 1000 bricks 0.364 0.364

The total fuel per 1 000 bricks being producechimindustry is therefore 0.364 tonnes.
In summary, the following aspects are to be comeiite

- Drying energy:

The industry norm in South Africa is to dry outsuaging natural elements. This form of drying
implies bricks packed on a drying pallet and mowaith a diesel powered forklift to an outside
drying area to dry, and from where it is pickedgamn when dry, to move the burning area. The
standard size pallet measures 2.4 meters by .5rgndtbey are packed .5 to 1 meter apart, in
rows. The space taken by one pallet (half a meipar rows) is therefore 2.4m?2 @ 500 bricks
per pallet. With an average drying time (winter autinmer) of 4 weeks = 2000m? of area per
million bricks produced. This is relevant in termithe distances to be covered to pack and
remove bricks from the drying area. The other alitve being mechanical (fixed) dryers using
either coal fired heat exchangers or gas fired ndrychambers. Mechanical drying without
mechanical firing (dryers and outside “clamp” kilmst GJ energy per 1000 to dry. Dryers and
fixed kilns (heat recovery from kilns) = 2 GJ enepgr 1000.

14



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

The applicant will continue to rely on natural anyi Brick are packed under PVC covered sheds
for drying, relying on heat from the sun and aiwl Heat released from the VSBK's and
building up under the roofs covering the VSBK's Ivbke transferred with the aid of natural
convection to these sheds to assist in the natluyitig of the bricks prior to being fired in the
VSBK’s.

ENERGY CONSUMPTION
USERC quotes the first VSBK in kiln set up in India consume 1.98 MJ of coal energy per brick, and
compare that to results obtained of 4.2 MJ/briakBalls Trench Kilns and 5-11 MJ/brick for Clamp

Kilns.

Yin Fui Yin (1989) reports energy consumption o4-2.2 MJ/brick on the VSBK'’s developed by the
Henan Academy of Science.

Jones, 2000 quotes figures of 0.975 MJ/brick foBKS in China, and compares it to 2.8 Mj/brick for
Hoffman Kilns and 3.116 MJ/brick for Bulls Trenchiks.

The Regional Wood Energy Development Programmesiia puts the energy consumption for a tunnel
kiln at 3.6 — 7.5 MJ/brick.

To summarise:

VSBK Bulls Trench  Hoffman Tunnel Kiln ~ Clamp
Fuel / MJ per brick
Minimum 0.975 3.116 2.8 3.6 5
Maximum 2.2 4.2 7.5 11

CLEANER COMBUSTION

As far as emissions of G@re concerned, USERC quotes figures of 113.5 wpee million bricks for
VSBK's, 225.6 — 290 tonnes per million bricks foulB Trench Kilns and 565 tonnes per million bricks
for Clamp Kilns. The UNDP puts the figure on VSBKistween 130 — 200 tonnes per million bricks.

With regards to other emissions, USERC quote thevitng parameters as tested for VSBK’s:
- NOy 15 - 60 pg/ms.
- S0, 15-500 pg/méd.

- CO 10 pg/ms.
To summarise:
Emission measured: CO, NO, SO, CO
T/mill bricks ~ pg/ms3.  pg/m3.  pg/ms.

Method of firing:

~ VSBK 113.5- 200 15 - 60 15-500 10
~ Bulls Trench Kiln 225.6 - 290
~ Clamp Kiln 565
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Figure : Data on which key assumptions and rat®were based for the calculation of the baseline.
Average | Weight Clamp coal | Body coal Energy mill | Emissions Emissions Emissions
brick million bricks | mill bricks | mill bricks bricks mill bricks body coal clamp coal
weight transp. / mill | transp. / mill
Kg Tons Tons Tons TJ t/GO t/ICO, t/CO,
Bricks fired in | 3 3000 110 254.1 5-11 565 n/a n/a
clamps in SA
3 year average | 3.2 3200 116.76 220 10.13 1068.85* 2.84 1.44
at Vhavenda
Figures for 3 3000 n/a n/a 36-75 n/a n/a n/a
tunnel kilns
Figures for 3 3000 n/a n/a 2.8 n/a n/a n/a
TVA kilns
Figures for BT | 3 3000 n/a n/a 3.116 -4.2 2256-290 n/a n/a
kilns
Figures for 3 3000 n/a n/a 0.975-2.2 1135-200 nl/a n/a
VSBK'’s
Proposed 3.2 3200 n/a 75 2.51** 257.6 2.84 n/a
project activity
* The coal used by Vhavenda are the closest and coss efficient source — but both are extremeghlguality, resulting in the high
emissions factor calculated for the historic baeelirhe volumes used were on par for the industayr(p kilns) and reflect the inefficiency
of these (clamp) kilns in terms of energy consuompti
** The proposed project will be able to cut backstrcally on body coal (external / clamp coal iall away completely) due to the energ
efficiency of the VSBK'’s. The energy per millionigks — though still higher than for VSBK'’s in geaér is shown to be in line with the
technology. The figure of 2.52 TJ/million was cdétad using the anticipated 75 ton of body coalrp#ion bricks x the 0.0335 TJ
calorific value of the product used.
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B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below

PRIOR CONSIDERATION

Prior consideration notification was lodged witle tiNFCCC and the DNA in August 2011 and the start
date of the project activity was March 2011 whee tlesign drawings and construction plans for the
VSBK'’s were purchased — effectively the first cap#xpenditure towards the proposed project agtivit
The timeline places it within the 6 months in adaorce with EB 49 Annex 22.

The timeline, decisions and documents in the VhdaeBrick Technology Transfer mechanism —
Introduction of Vertical Shaft Brick Kiln (VSBK) Tanology at Vhavenda Brick — South Africa, is
illustrated in the table below.

Sn# Date. Action or decision.

VB1 | June 2010 Applicant decides during a board mgeb investigate alternative brigk
firing methods to replace the clamp kilns in use.

VB2 | August 2010 On 13 August 2010 the applicanerated a workshop hosted by the
Southern African Clay Brick Association (CBA), ahieh the Swiss
Agency for Development and Cooperation (SDC), Sv@sstact and
SKAT present the operation of Vertical Shaft BriGkns (VSBK’s).

VB3 | September 2010 Further desktop research irfferent alternatives to clamp kilns |is
conducted, factories visited where some of therrsdtéve brick firing
methods are in place, and opinions sourced inrggard. Contact i
made with the developer of the first VSBK'’s buiit$outh Africa.

1°2}

VB4 December 2010| Factory in Namibia is visited meh&0 new and unused VSBK's built by
the company that constructed the first VSBK’s inutho Africa is
available due to the fact that the factory thereidbkd against replacing
clamp kilns with VSBK's due to barriers identifieduring the
commissioning demonstration of the VSBK’s.

VB5 February 2011 Quotations are obtained for tbastruction of the VSBK’s at th
Applicants premises, including the casting of sgsdlets on which the
bricks are to be fired through the VSBK’s — as avraesign of the
VSBK technology aimed at addressing the barriemtified at the
abandoned project in Namibia.

[¢%)

174

VB6 March 2011 Construction plans and design drgwifor a battery of VSBK's at the
premises of the project applicant is commissiongdis signify the
decision to proceed with the technology switchegflacing clamp kilng
with VSBK'’s and signify the first expenditure towdarthe project.

The 10 VSBK shafts in Namibia is purchased, thei@es of which are
to be used to construct up to 18 kilns at the ptajgplicant — the new
design providing for draught sections at the tog &ottom of the
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VSBK's to be constructed on site.

¢

VB7 | April 2011 An order is placed for the castinf the first steel pallets for th
proposed project — the early order necessary dudbedong quotec
manufacturing time — including a pattern that hacoé manufactured
first.

VB8 May 2011 An exemption application is commisgdrto the local Environmenta
Department in terms of EIA regulations, to get @i approval for the
technology switch to take place, without havingfedow laid down
requirements based upon 2010 amendments to theantl&egislation
and the fact that the proposed activity is reducaérgissions and
improving the environmental impact of the existpignt.

VB9 | June 2011 Preparatory, non invasive ground vpoelparations for the construction
of the VSBK’s are started. Contact is made with ek to discuss the
possibility of registering a CDM project.

VB10 | July 2011 Meeting with Nedbank regarding a CDdoject takes place in
Johannesburg on 26 July 2011.

VB11l | August 2011 Prior Consideration Notificatigiwen to the UNFCCC and the DNA.
Exemption obtained from Limpopo Department of Eomimental
Affairs & Tourism (LEDET) from EIA procedures anéquirements.
Erection of the VSBK’s commences.

ADDITIONALITY

To demonstrate additionality UNFCCC EB39 Methodaaftool - Tool for the demonstration and
assessment of additionalitfVersion 05.2.1) was used.
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Step 1: Identification of alternatives to the progct activity consistent with current laws and
regulations. Define realistic and credible alternawves to the project activity(s) through the
following Sub-steps:

Sub-step 1la: Define alternatives to the project diwity:

(a) Proposed project activity without being registeredas a CDM project activity. In this
scenario, the viability of the project will be ioubt, as the cost of the project would be diffi¢alt
recover due to the fact that plaster bricks aredgiroduced which is price sensitive. Plaster
bricks are a generic product, and if the cost ofipcing them increases beyond the point where it
will become an option for the market to source tHfesm further away and the cost of transport
will still make them more affordable than the badBeing produced by the project activity, the
market will disappear and the factory will be fatde close down.

The project activity will require considerable fi@al capital outlay, especially the purchase of
cast iron pallets to fire the bricks on as theyspHwough the kiln — a unique feature to be
introduced in the project activity (different fromme firing process of VSBK’s elsewhere),

designed to remove one of the major identifiedibesrof the technology.

(b) Alternatives to the present practiceof firing the bricks in clamp kilns that were cafered
include tunnel kilns, bulls trench kilns (BTK’s)beth in the traditional format of an excavation in
the ground, filled with bricks and then closed ba top with a chimney moving along with the fire
as it passes through the bricks, and the more moagsion of the BTK build with two fixed side
walls, filled with bricks closed on the top and lwi& chimney moving along the top as the fire
progresses through the bricks, and a Hoffmann #lilfiransverse Arch (TVA) kiln.

The tunnel kiln — either fired with natural gas or with coal isvall proven alternative to clamp
kilns, and with control of the draught in the kilttisough air speed and volume a very precise way
of producing consistently well fired bricks. Thrdugcrubbing flue gas (filtration systems), the
emissions from these kilns are much lower than pl&iins as well. Tunnel kilns require a high
degree of mechanisation as bricks will generallydded mechanically in either tunnel driers or
chamber driers. In Europe for example where turkilels are used, the average number of
employees per million bricks being produced arev&.7the prevailing situation in South Africa
where it is more than 100 employees per milliocksibeing produced.

The cost associated with the erection of a tunieli& so high that it is not considered viable to
produce plaster bricks through them, which is thiekbof choice in the area where the project
activity is taking place.

BTK's. These kilns (in either format described aboveYyeweery strongly considered as a
technology to replace clamp kilns firing, as it mms constraints experienced with clamp kilns
such as lack of control over the firing processl due to the low level of infrastructure required i

does not cost significantly more than clamp kim®perate. These kilns do not offer a significant
reduction in emission levels however.

TVA’s. This technology can be considered the intermbedechnology between tunnel kilns and
either the BTK’s or clamp kilns. It requires sigoént infrastructure to be erected (similar to
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tunnel kilns) but it does not have the costly lélquipment (kiln cars) required by tunnel kilns.
Whereas the fire is static in a tunnel kilns anelbhicks passes through it, in a TVA the bricks are
static (packed into chambers in the kiln) and theerhoved through it with draught control.

The firing process is very energy consuming, as iseaoved over long distances around the kiln
(with radiation loss) and large infrastructure rtkivalls) are first heated up and must then cool
down so the bricks can be removed. Given the higingy consumption, emissions are also high.

Control is generally very good during the firingoppess and the resultant quality improvement is
considerable, with waste much lower than in claopBTK's.

(c) Continuation of the current situation (no project activity or other alternatives

undertaken). This is the most cost effective scenario, as thetdations in production (firing
bricks in clamp kilns) can be compensated for logpdy increasing the production area — clamp
kilns area — and building more clamps to fire bsiégk. This does not require additional capital
cost, only additional labour and labour cost andrgy cost. The equivalent increase in ,CO
emissions (as shown for the existing baseline s wf CQ per quantity bricks fired) will result
for the additional bricks to be fired through thanap kilns.

Waste and process bricks used will increase, iaguibh more clay to be mined to achieve the
required production volume, and more energy wiltbasumed equalling more emissions.

Outcome of Step la: Identified realistic and credile alternative scenario(s) to the project activity

In order of feasibility, the most realistic and ditde alternatives to the proposed project activiijt
therefore be:

- Continuation with the present technology, nameind bricks in clamp kilns.

- BTK’s to be constructed.

- TVA'’s to be constructed.

- Tunnel kilns were shown not to be a viable altdueato the present technology.

Sub-step 1b: Consistency with mandatory laws andegulations:
All of the alternatives considered including theoposed project activity as well as the status quo
scenario (continued use of clamp kilns) is in caemle with all mandatory applicable legal and

regulatory requirements.

None of the alternatives can be discarded on tbergr considered here and therefore the proposed
project remains additional.

Outcome of Step 1b All considered alternatives therefore remairddsie alternative scenarios to the

project activity and are in compliance with mandgategislation and regulations. Additionality isomen
up to step 1b.
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Proceed to 3 (Barrier analysis).
Step 3: Barrier analysis
Barriers faced that will:
(@) Prevent the implementation of this type afgsed project activity;

When the first VSBK’s were constructed in Southigdrin 2004 at Clay Fusion Technologies
(CFT) in Vanderbijlpark, the kilns were considesalldapted from the typical kilns in use in
Asia to overcome a barrier identified at the timeérms of shaft size of 1Greach. Given the
construction type — walls build with bricks withlifig in between, the shafts could not be built in
close proximity to each other, as provision hadéamade for wall ties, and space had to be left
for later maintenance. If 5 meter were to be leftuad each shaft for the aforementioned, the
area taken up by each shaft would have beerf.63m

Given a production of about 6 000 — 6 500 bricks gfeaft per day, it equates to 5 shafts per
million bricks X 63nf per shaft = 315fper million bricks. Given that the average plasteck /
clamp firing plant in South Africa produce between 4 million bricks per month, an average of
3 million bricks would therefore require 15 VSBKXs63nT per shaft = 945fof kilns area.

To overcome this barrier, the VSBK was re-desigteeé modular unit, made up of pre-cast
segments that could be erected close togetherreBudt of the re-design was that the equivalent
15 shafts now took up only 62.5m

During test firing of the kilns at CFT, and agairthwthe similar kilns build and erected in
Namibia, the second constraint was encounterednelyasetting the bricks inside the shafts.

The drawings below indicate a typical 4 layer sgttof bricks that will be entering / exiting the
VSBK, and showing how the kiln is filled with rowdayers of bricks. The first layer shows the
gaps to be left where the support beams will bén@dishrough — every™layer, supporting all
the bricks in the shaft above it.

NB. The CFT plant never came into operation to datee tb ongoing negotiations with
ArcelorMittal over the purchase of the assets. Crmecluded, the plant will be expanded and
eventually started. The prior notice given by CHTntent to register a CDM project effectively
transferred to the Vhavenda Bricks site, where tédghnology developed to overcome all
constraints experienced during testing of the teldgy would have been addressed for the first
time.
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Drawing 1. Brick setting and layering of VSBK

When the rows / layers of bricks are not properlgarefully packed, and the bricks move during
firing (expansion and shrinking) the bricks moveboake and fall into / fill up the spaces where
the support bars are supposed to go through wrsmérticular row / layer is at the bottom of
the kiln. When the bars cannot be pushed throdgty have to be hammered through, which
cause further shifting / breaking of bricks, cagsthe bricks above in the shaft to collapse
downwards, making it impossible to draw brick frdme kiln.

In events like these, the kiln must be left to btimough and then painstakingly packed out by
hand — a total process that can take up to a wdeere the kiln can be charged (filled) again
and bricks can be burnt in the kiln / shaft. Evdrewthe gaps can in some instances be cleaned
and support bars can be inserted again, the titag dauses the fire inside the shaft to burn far
up the shaft — out of the firing zone section ia thiddle of the shaft, and the shaft can take up to
a day to stabilise again and get back into a prbpeg rhythm.

The proper working of a shaft — achieved when Isriake set correctly — can be achieved with
sufficient skills by the packers and through goagesvision. This does however become very
difficult with mass production — when 10 shaft oona for example must be packed, and when
this must be done 24/7. The fact that the VSBK&dgpendent upon proper setting 24 hours per
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day — during night shifts, over week-ends and dugablic and other holidays proved to be the
most difficult barrier to the technology.

It was experienced during the test firing of VSBKMat problems with packing that result in
shafts having to be shut down — with the resultags of production and quality — regularly
occurred had its origin in incorrect or impropettisg during night shifts and over week-ends
when supervision is a problem.

The factory in Namibia decided after the test firsequence of one VSBK to abandon the kilns
altogether as replacement technology for the cliitms, and they reverted back to firing their

bricks in the clamp kilns, based entirely on thelgems experienced with the kiln that had its
origin in the night shift and the assessment they will not be able to put a shift system in place
to ensure staff availability for nightshifts andeoweek-ends / public holidays.

(b) Do not prevent the implementation of at leasbne of the alternatives.

The effective and efficient firing of bricks is aws an 24/7 operation — meaning bricks may be
produced during standard production hours / woskpkxiods, but are fired around the clock.

The crucial difference lies however in the amounwork / nature of the work needed after hours
once a kiln has been lit / is under fire. The aléive technologies considered have the following
after hour requirements / needs:

- Clamp kilns. (Existing technology / scenario) — none. Once ditclamp kiln requires no
afterhours management for the kiln to burn through.

- BTK. Kilns are packed and discharged during normalkimgr hours only. With the brick
being static and the fire moving through the bribysmeans of draught, enough brick can be
packed during normal working hours to avoid theessity of afterhours packing / unpacking.
The fire is moved by means of draught, with a famf moved forward to move the fire forward
in the kiln. This is also only done during normaidrking hours. It is only the feeding / stoking of
the fire that require labour to operate after hpwith maximum 5 individuals per kiln.

- TVA / Hoffmann Kiln . Similar to the BTK above. The draught mechanifang and ducting
are static or fixed and require no movement. Kifmrobers or sections are loaded unloaded
during normal working hours only, and only firemame needed after hours. The actual feeding
of coal into the kiln can be mechanised by meanmethanical stokers, requiring only basic
supervision after hours of 2 — 3 people.

- Tunnel kiln. Normally fully mechanised with kiln cars set idvance and lined up for entry
into the kiln after hours, these kilns normally u&g only an operator in the control room after
hours to oversee mechanical operation.

The identified barrier does therefore not affeat ofithe alternatives to the same extend it affect
the project activity / technology (VSBK’s).

Sub-step 3a: Identify barriers that would preventthe implementation of the proposed CDM
project activity:
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Establish that there are realistic and credibleida that would prevent the implementation of the
proposed project activity from being carried outh& project activity was not registered as a CDM
activity. Such realistic and credible barriers nragiude, among others:

(@)
(b)

(c)

Investment barriers, other than th economic/financial barriers in Step 2 above.
Technological barriers.

Skilled and/or properly trained labour. The usdatfour after hours generally presents a
problem — especially unskilled but properly trai@oour. Working after hour shifts impose

constraints on travel to and from work, as mostfoof public transport does not operate at
all hours and the individuals are themselves ofiginmobile — they are in the lower income

groupings and does not have own transport.

Travelling after hours often also present a safilly for individuals — especially women,
which often make up a large percentage of the Uedkivorker pool in less developed
countries / areas.

Dependence on labour causes obvious problems viegndo not show up for shift / after
hours work and they lack of proper control over thulity of work impacts badly on the
operation of the VSBK's as illustrated above.

Barriers due to prevailing practe.

The project activity is thdirst of its kind. In finding a solution to overcome the barrier
identified here, it was decided to have pallets éamn cast iron that should be able to
withstand the temperature and load stresses inbideVSBK. The pallet should have
sufficient voids to allow the passage of the upwdrdught / heat inside the VSBK, and
allow for the contact ignition of bricks — reliam heat transfer from bricks below.

The proposed project activity will be the firstutlise these pallets in order to overcome the
barrier, and as such it is completely untried amigsted technology.

The pallets will allow bricks to be set in the leyeshown in figure 1 above on the pallet.
Enough bricks will be set on pallets to enablekies to be loaded / discharged after hours
with pre-set pallets, removing the need for manpdwevork after hours to pack bricks into

and out of the kilns. The pallets will be loadetbithe kilns with the aid of an overhead

gantry crane, and the whole operation will onlyuieg a few operators after hours to move
pre-packed pallets up to and into the kilns with trane, and the discharged bricks (on
pallets) will be moved with a forklift truck to @ing area, where the bricks will be packed
off the pallets during normal working hours only.

Of equal importance, is the fact that the palleil give stability to the bricks inside the
kiln. It has been observed that that top layer iSBK sag in the middle — making it very
difficult to set bricks neatly in straight rows onthem. This sagging is the result of the
bricks centre of the kiln being hotter than thecksion the sides for large sections inside the
kiln — giving uneven sagging of the layer / row the top. The resultant bad setting —
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exacerbated by bad workmanship encountered widrteftirs provision of labour leads to
the problem with the support bars as describedlfamdesultant closing of kilns. The pallets
will further aid in preventing these problems, as support bars will now only have to
support a pallet at the bottom of the kiln, and imolividual rows of bricks on which the
weight of the entire kiln (bricks inside the VSBIS)resting.

The functioning of the pallets is only been theiggdly determined as well as the design and
composition of the casting material. No proper maations about the life cycle and
productivity of these pallets could have been meald as such present a significant barrier
in seeking finance for the project or for the pillat least.

The cost will be borne by the project participamitially and the recovery of this cost and
more importantly the further development work tha&y be needed (new design and / or
composition of the pallets, their replacement eilt ideally be contributed to by the CDM
project in order to make the project viable.

(d) Other barriers, preferably specifd in the underlying methodology as examples.

Outcome of Step 3aldentified barriers that may prevent one or more aternative scenarios to
occur.

Not one of the alternatives will be affected by tharrier and all can occur (be implemented as
alternative technology to clamp kilns) without irdjreent of the barrier. All the alternatives reprgse
established, tried and proven technology, wheratiapd operational costs can be exactly predicted a
calculated.

Sub-step 3b Show that the identified barriers would not gmetvthe implementation of at least one of
the alternatives (except the proposed project igkiv

Not one of the alternatives will be affected by tharrier and all can occur (be implemented as
alternative technology to clamp kilns) without imdjreent of the barrier. All the alternatives reprgse
established, tried and proven technology, wheratiapd operational costs can be exactly prediated a
calculated.

Step 4: Common practice analysis

The proposed project type has demonstrated tadteofiits kind (according to Sub-step 3a).

Conclusion.

Based upon the satisfaction of steps 1, 3 ands4itncluded that the proposed project is additiona

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

>>
The emission reductions for the project are catedlaccording to:
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- AMS-IIl.Z. Methodology.
- “Tool to calculate project or leakage €€missions from fossil fuel combustion”
- “Tool to calculate baseline, project and/or leakaggssions from electricity consumption”

BASELINE EMISSIONS
Equation 1:

For baseline emissions the formula hereunder wasl.uls is based upon the present production
technology (clamp kilns) and average past prodadtgeels as well as the production levels thatsate
to prevail in the absence of the project.

BEy= EFg X PpJ,y"‘ LEBL,y,transp

BEy the annual baseline emissions from fossil fuedpldiced by the project activity in t (220
in year y (of the crediting period)

EFBL The annual production specific emission factoryieary, in t CO2/ kg

by The annual net production of the facility in ygam kg

LEs yransp  Baseline emissions through incremental transpdtieryear y (tCGe)

Equation 2:

The annual production specific emission factor g(Eis calculated as follows:

EFBL = (FCBL’J' X NC\/J X EFcoz'j)/PHy

FCa; Average annual baseline fossil fuel consumptionedbr fuel type j combusted in the
production process using weight units
NCV Average net calorific value of fuel type j combukt&J per unit volume or mass unit
EFcoz; COZemission factor of fuel typpcombusted in the in the procesa t COZ/ TJ
Phy Average annual historical baseline brick productiate in units of weight or volume, kg
or nt
Equation 3:

EFcozz (CC]/ NC\/])X MCFco2
EFco; COZemission factor of fuel typecombusted in the in the procesa t COZ/ TJ

CG Carbon content of fuel type j in tons C / tons coal
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NCV Average net calorific value of fuel type j combukt&J per unit volume or mass unit
MCFco2 Mole conversion factor from carbon to €@4 /12 = 3.667)
Equation 4:

The annual transport specific emission factbE, (ansp is calculated as follows:

LEgLy tranp= ((Q/ CT;) x DAF; X EFco2,)

LEsg, y. transp Baseline emissions through incremental transportdti the yeay in t CO

Q The quantity of fuel type j combusted in the progdivity in tons / year

CT Average capacity of coal trucks used in the progetivity to deliver fuel type j to
site in tons / truck

DAF,; Average incremental distance for coal transpontaitiokm for fuel type |

EFco2 COzemission factor from fuel use due to transportatiohCQO, / km

PROJECT EMISSIONS:

The project emissions are the emissions resultimg the combustion of the reduced use of body coal.
The project emissions are the baseline emissiaisttisted before the technology upgrade — when
clamp kilns were used to fire briclessthe

- Emission reduction from no longer using small r{atsal)

- Emission reduction from the reduced use of body coa

- Emission reduction from the reduced transportatiocoal

Plusthe

- Emissions from the use of electricity from the gridhe project.

Equation 5:

PEyz (FCBC’yX COEFBc) + LEy,BC

Project emission in year y in tons g@ear

PE,
FCacy The quantity of body coal combusted in year y
COERsc The CQ emission coefficient of body coal used in year y
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LE, sc Emission from transport of body coal in year

COEFgc= NCVac X EFcoy;

COERsc The CQ emission coefficient of body coal used in year y

NCVac,y Average net calorific value of body coal used iaryg

EFco; Average CQ emission factor of body coal in year y
Equation 6:

PEEC'y: Eijyj'y X EFELJ"yX (1+TDLJy)

Scenario A: Option Al was followed, as it was ttcakate project emissions / leakage

for electrical consumption from the grid.

PEecy Project emission in year y in tons @gar for electrical consumption

EGiiy Quantity of electricity consumed in year y in mWh

EFeLy Emission factor for electricity generated in tor@,@nWh

TDLy Average technical transmission distribution lossdimvided electricity to source j in year
y

EMISSION REDUCTION:
Equation 7:

ER,=BE, - PE+ PEcc,

ER The emission reduction in year y

BE The baseline emissions in year y

PE Project emission in year y

PEecy Project emission in year y in tons @g®ar for electrical consumption
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B.6.2. Data and parameters that are available atalidation:

Data / Parameter: FGL.cc
Data unit: Tons
Description: Average annual baseline fossil fuelhstonption value for clamp coal

combusted in the clamp kiln production processgigiaight units

Source of data used:

Vhavenda brick small nut msehecords from 2007 to 07/2011

Value applied:

3466.52

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The data from the period August 2008 to July 203 {dars) was averaged to

get the monthly consumption of small nuts to fil@np kilns.

D

Any comment:

Data / Parameter: NCVcc

Data unit: T/t

Description: Average net calorific value of coahtmusted, TJ per unit volume or mass unit
Source of data used: Analyses of the product agligap

Value applied: 0.02825

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

The supplier — EXXARO coal — supply laboratory gs@éd of the produc
supplied. The average for a period of 17 days betw64/06/2011 an
31/07/2011 was calculated and used. The variatbrise daily tests are sma
5 enough to take the aforementioned average to applype baseline — wit
0.02763 being the lowest value and 0.02898 beiadithest value.

=

—

Any comment:

Data / Parameter: EFRco2cc
Data unit: tCQ/TJ
Description: C(gemission factor of coalombusted in the in the production

Source of data used:

Formula used from IPCC Guidglvol.2 Table.1.4:
EFco;: = (CC/ NCV) x MCFRo; - see Equation 3 above

Value applied:

110.34

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The variable inputs were available from the supphied were applied to the
IPCC formula to calculate the exact factor.

]

Any comment:
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Data / Parameter: FGLec
Data unit: Tons
Description: Average annual baseline fossil fugistonption value for body coal combusted

in the clamp kiln production process using weighits

Source of data used:

Vhavenda brick body coal Jquwffchase records from 08/2008 — 07/2011

Value applied:

6054

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

The data from the period August 2008 to July 20Hk wveraged to get th
monthly consumption of body coal (duff) to mix intbe bricks fired in the
clamp kilns. 7.5% was deducted from the figure asreservative approach,

compensate for “green” losses — waste generated tarithe bricks being fire
in the clamp kilns — as the body fuel is mixed witle clay prior to extrusio
(forming bricks).

e

[0

— S

Any comment:

Data / Parameter: NCVsc

Data unit: T/t

Description: Average net calorific value of coahtmusted, TJ per mass unit
Source of data used: Analyses of the product ggligap

Value applied: 0.0335

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Data from Masters of Science (Chemical Engineerlig¥ertation conducte
of Tshikondeni coal by Puphelei Milingoni RobertUniversity of Pretoria
April 2007

Any comment:

Data / Parameter: ER-0280dycoal
Data unit: tCQ/TJ
Description: C(gemission factor of coalombusted in the production process

Source of data used:

Formula used from IPCC Guidglvol.2 Table.1.4:
EFco;: = (CC/ NCV) x MCFRo; - see Equation 3 above

Value applied:

102.57

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Data from Masters of Science (Chemical Engineertligyertation conducte
of Tshikondeni coal by Puphelei Milingoni RobertUniversity of Pretoria
April 2007 and applied to the IPCC formula to cédte the exact factor.

Any comment:

Although both the mines from which tlamp coal was supplied (Gro
Geluk) and the mine from which the body coal ispgigal Tshikondeni belon
to the same group (Xarro), Tshikondeni only switoha fully computerised
despatch and record keeping system in June 20ldneehthe same qualif
records were not available for both sources. Thetraocurate records of tf
qualities of Tshikondeni coal were found in the kas Dissertation quote
above.

t

S Sane)

e
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Data / Parameter: Ry

Data unit: Kg

Description: Average annual historical baselinelbgroduction rate

Source of data used: Vhavenda production records

Value applied: 95 003 958

Justification of the The data from the period August 2008 to July 203 {dars) was averaged to

choice of data or get the monthly production out of clamp kilns. Thims multiplied by the

description of average weight of the fired bricks (3.2 kg).

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: LEgLy,

Data unit: tCQ

Description: Emissions through incremental transpothe year y

Source of data used: Calculated total baselinestonis for transport of both, clamp coal and body
coal. This was calculated by using the quantitycoél transported (Qu.)
divided by average load size (&3, multiplied by the distance travelled
(DAF.) multiplied by the DEFRA 2011 emission factor toeavy vehicles
(EFco2).

Value applied: 118.35

Justification of the The formula used is contained in the UNFCCC ‘Tawlcalculate project of

choice of data or leakage C@emissions from fossil fuel combustion’ document.

description of

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: LEgLyt.8c

Data unit: tCQ

Description: Emissions through incremental transpbbody coal in the year y

Source of data used: Calculated baseline emisswnsansport body coal. This was calculated| by
using the quantity of coal transportedg{() divided by average load size
(CTac,y) multiplied by the distance travelled (DAd}y multiplied by the DEFRA
2011 emission factor for heavy vehicles {EF).

Value applied: 42.69

Justification of the The formula used is contained in the UNFCCC ‘Tawlcalculate project of

choice of data or leakage C@emissions from fossil fuel combustion’ document.

description of

measurement methods

and procedures

actually applied :

Any comment:

32



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

Data / Parameter: LEgLyicc
Data unit: tCQ
Description: Emissions through incremental transpothe year y

Source of data used:

Calculated baseline emis$iwrtsansport of clamp coal. This was calcula
by using the quantity of coal transported-¢Q divided by average load siz
(CTcc,) multiplied by the distance travelled (DA multiplied by the DEFRA
2011 emission factor for heavy vehicles ¢EF).

Value applied:

84.33

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

The formula used is contained in the UNFCCC ‘Tawlctlculate project o
leakage C@emissions from fossil fuel combustion’ document.

=

Any comment:

Data / Parameter: Qcy

Data unit: tons / year

Description: The quantity of clamp coal combustethie project activity during year y
Source of data used: Vhavenda Bricks productioaroec

Value applied: 3466.52

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

The tons of coal delivered to site from the pelbddugust 2008 to July 2011
was added up from delivery notes and divided by @et an annual average.

Any comment:

Data / Parameter: Qe

Data unit: tons / year

Description: The quantity of body coal combustethia project activity during year y
Source of data used: Vhavenda Bricks productioaroec

Value applied: 6053.88

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

The tons of coal delivered to site from the pelbddugust 2008 to July 2011
was added up from delivery notes and divided by @et an annual average.
From this average 7.5 % were deducted to compefmateeen losses — as the
coal gets mixed with clay prior to manufacturingdes at extrusion and during
drying were calculated at 7.5 % using a consergaiivinflated approach.

Any comment:

Data / Parameter:

CTCC

Data unit:

Tons / truck

Description:

Average load of clamp coal per truck

Source of data used:

|

During the statistical peffaghust 2008 — July 2011), 10 399.55 tons of cog
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(small nuts) were delivered to Vhavenda Bricks. dxding to the despatch
records at the mine, this was done with 322 loagising an average of 32.3
tons per load.

Value applied:

32.3

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

Any comment:

Data / Parameter:

CTBC

Data unit:

Tons / truck

Description:

Average load of body coal per truck

Source of data used:

During the statistical peffagjust 2008 — July 2011), 19,634,210 tons of cd
(duff) were delivered to Vhavenda Bricks. Accordinghe despatch records a
the mine, this was done with 540 loads — givinge@rage of 36.29 tons per
load.

al
[

Value applied:

36.29

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

Weights of loads as per delivery notes were used.

Any comment:

Data / Parameter: DAF:c

Data unit: km / truck

Description: 700 Km

Source of data used: Road distance from Groot Geink situated at Laphalale (Limpopo Province)
to Thohoyandou (Limpopo Province) round trip (dista between mine and
factory = 350Km)

Value applied: 700

Justification of the This parameter will fall away in the proposed pobjactivity, as external coal

choice of data or will not be used to fire bricks as in the basekgtvity (use of clamp kilns)

description of

measurement methods

and procedures

actually applied:

Any comment:

Data / Parameter: DARsc

Data unit: km / truck

Description: Distance travelled for the deliverylmddy coal from Tshikondeni mine to the

factory 228 Km round trip (distance between ming fattory = 114 Km)
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Source of data used:

Road distance from Tshikonuére situated close to Pafuri (Limpopo
Province) to Thohoyandou (Limpopo Province).

Value applied: 228
Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied:
Any comment:
Data / Parameter: EFRc02. transt
Data unit: t CQ/ km
Description: Emission factor for road transport.
Source of data used: DEFRA 2010 figures used agpdated figures for South Africa could be found
Value applied: 0.00112
Justification of the See DEFRA for details of methodology. 50% loadiraswsed as vehicles bring
choice of data or loads in and run back empty to the mine.
description of
measurement methods
and procedures
actually applied:
Any comment:
B.6.3 Ex-ante calculation of emission reductions:
>>
Historic Baseline emissions for period 08/2008 2071 averaged
Year BEV EFBL PPJ,\, LEBL,y,tranSJ_
tons CQ tons CQ/ kg kg tons C®
2008-2011 | 31732.91 0.0003327 95003958 127.08
Calculating the historical baseline for the pe@®42008 — 07/2011 averaged using:
EFgL = (FCgLX NCV;oa X EFco2,coa)/Phy
Year EFsL FCaicc NCVcc EFcoz.cc Puy FCgiac NCVgc EFcozac Py
tons ton CO)/ ton
CGOy/kg Tons TJ/ ton TJ Kg tons* TJ/ ton CO,/TJ Kg
08/2008
07/2011 | 0.0003327 3466.5 0.02824 110.3 95 003 958 6054 36.03 102.6 | 95003958

EFco2.c0ain the above equation calculated for the two défrtypes of coal used (small nuts = clamp
coal or CC and duff = body coal or BC), using tbkofwing equation:
EFco>= (CCJ/ NC\/])X MCFcoz
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Year EFCOZ,CC CCCC NCVCC MCF EFCO2,BC CCBC NCVBC MCF
tons tons CG/
COJ/ kg | %/100| TJ/ton kg % /100 | TJ/ton
08/2008 —
07/2011 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.6

67

Transport emissions for the two different coal §/ps described, were calculated using the following

equation:
I-EBL,y,t= ((Qcoal,y/ CTcoaL) X DAFcoaI X EFCOZ,O

Year | LEpg yi [LEg yrcc| Qcca CTecc | DAFce| EFcop; |LEg yiec| Qscy CTec | DAFgc | EFcop:

tons tons tons/ tons tons ton/ tons CQ
CO, Co, Tons truck Km | CGOJ/km Co, tons* truck Km /km
08/08 —

07/11 127.03 84.33 3466.52 32.30 70( 0.00112 42.69 6853.8 36.29 228 0.00117
The scenario relevant to the project was calculateds follows:
Equation 1: Baseline emissions
BEy = EFgL X Ppjy*LEgLy,ransp
Projected baseline for the 10 years in absendeeqgbitoject activity.

Year BE, EFsL Poyy LEgLy transy

tons CQ tons CQ/ kg Kg tons CQ@

2013 35371.94 0.0003327 112000000 145.58

2014 35371.94 0.0003327 112000000 145.58

2015 35371.94 0.0003327 112000000 145.58

2016 35371.94 0.0003327 112000000 145.58

2017 35371.94 0.0003327 112000000 145.58

2018 35371.94 0.0003327 112000000 145.58

2019 35371.94 0.0003327 112000000 145.58

2020 35371.94 0.0003327 112000000 145.58

2021 35371.94 0.0003327 112000000 145.58

2022 35371.94 0.0003327 112000000 145.58
Equation 2:
EFgL = (FCgLX NCVcoa X EFco2,coa)/Phy
Year EFsL FCaicc NCVcc EFcoz.cc Py FCpgugc NCVgc EFcozrc Py

tons ton CO)/ ton
CGOy/kg Tons TJ/ ton TJ Kg tons* TJ/ ton CO,/TJ Kg
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2013| 0.0003327| 4086.7 | 0.02825 110.3] 112000000 6554 336.0| 102.6 | 112000 000
2014 | 0.0003327| 4086.7 |  0.02825 110.3] 112 000 oo 9°%4 0.0335 | 102.6 | 112000 004
2015| 0.0003327| 4086.7 | 0.02825 110.3| 112 000 oo 8954 00335 | 102.6 | 112000004
2016 | 0.0003327 | 4086.7 |  0.02825 110.3] 112 000 oo 9°%4 0.0335 | 102.6 | 112000 004
2017 | 0.0003327| 4086.7 | 0.02825 110.3| 112 000 oo 8954 00335 | 102.6 | 112000004
2018| 0.0003327| 4086.7 |  0.02825 110.3] 112 000 oo 9°%4 0.0335 | 102.6 | 112000 004
2019 | 0.0003327| 4086.7 | 0.02825 110.3| 112 000 oo 8954 00335 | 102.6 | 112000004
2020| 0.0003327| 4086.7 |  0.02825 110.3] 112 000 oo 9°%4 0.0335 | 102.6 | 112000 004
2021 | 0.0003327| 4086.7 | 0.02825 110.3| 112 000 oo 8954 00335 | 102.6 | 112000004
2022| 0.0003327| 4086.7 |  0.02825 110.3] 112 000 oo 9°%4 0.0335 | 102.6 | 112000 004

* From the consumption figures for body coal astperdelivery notes to site for the last 3 yedrs, t
average per year was 6544.74 tons.
Using the historical baseline information abdbe, consumption for the expected production

average for the period set out calculated to 7t@06 and then 7.5% was deducted for “green waste”

— prior to firing bringing the figure back to 6 5#&&ns (following a conservative approach).

Equation 3:

EFco>= (CCJ/ NC\/])X MCFcoz

Year | EFcozcc| CCcc NCVcc MCF EFcozpc | CGCsc NCVgc MCF
tons tons CG/
COJ/ kg | %/100| TJ/ton kg % /100 | TJ/ton
2013 | 110.33 0.85 0.02825 3.6671 102.5[7 0.987 0.0335 3.667
2014 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.667
2015 | 110.33 0.85 0.02825 3.6671 102.57 0.987 0.0335 3.667
2016 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.667
2017 | 110.33 0.85 0.02825 3.6671 102.57 0.987 0.0335 3.667
2018 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.667
2019 | 110.33 0.85 0.02825 3.6671 102.57 0.987 0.0335 3.667
2020 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.667
2021 | 110.33 0.85 0.02825 3.6671 102.57 0.987 0.0335 3.667
2022 | 110.33 0.85 0.02825 3.667 102.57 0.9387 0.0335 3.667
Equation 4:
LEgLy:= ((Qcoary! CTeoa) X DAFcoa X EFco2,)
Year | LEp yt |LEpiytcc Qcc, CTcc | DAFcc| EFcop: |LEg yipc| Qscy CTec | DAFgc | EFco,
tons tons Tons tons/ Km tons tons tons?* ton/ Km @6
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CO, (o{0}} truck COJ/km (e{0} truck /km
2013 | 145.58 99.42 4086.65 32.3D 700 0.00112 46.16 6545.(86.29 228 0.00117
2014 | 145.58 99.42 4086.65 32.3p 70( 0.00112 46.16 6545.(86.29 228 0.00112
2015| 145.58 99.42 4086.65 32.3D 700 0.00112 46.16 6545.(86.29 228 0.00117
2016 | 145.58 99.42 4086.65 32.3p 70( 0.00112 46.16 6545.(86.29 228 0.00112
2017 | 145.58 99.42 4086.65 32.3D 700 0.00112 46.16 6545.(86.29 228 0.00117
2018 | 145.58 99.42 4086.65 32.3p 70( 0.00112 46.16 6545.(86.29 228 0.00112
2019 | 145.58 99.42 4086.65 32.3D 700 0.00112 46.16 6545.(86.29 228 0.00117
2020 | 145.58 99.42 4086.65 32.3p 70( 0.00112 46.16 6545.(86.29 228 0.00112
2021 | 145.58 99.42 4086.65 32.3D 700 0.00112 46.16 6545.(86.29 228 0.00117
2022 | 145.58 99.42 4086.65 32.3p 70( 0.00112 46.16 6545.(86.29 228 0.00112

For the proposed project activity, the following senario will apply:
Equation 5:

PE, = (FCacyX COEFgc) + LE, ¢

Year PE, FCac, COERgc LEy:Bc
tons CQ/year tons** tons CQ
2013 9037.96 2625 3.34 18.51
2014 9037.96 2625 3.34 18.51
2015 9037.96 2625 3.34 18.51
2016 9037.96 2625 3.34 18.51
2017 9037.96 2625 3.34 18.51
2018 9037.96 2625 3.34 18.51
2019 9037.96 2625 3.34 18.51
2020 9037.96 2625 3.34 18.51
2021 9037.96 2625 3.34 18.51
2022 9037.96 2625 3.34 18.51

** A reduction in the use of body fuel for the peoj scenario has been planned in accordance véth th
required body fuel (carbon and CV) for optimum VSpB&rformance.

LE 18c=(Qsc,y/ CTgc) X DAFgc XEF oyt

Year LE,.8c Qec,y CTgc DAFgc EFco2;
tons CQ tons** tons / truck Km tons CQ/km
2013 18.51 2625 36.293 228 0.00112
2014 | 1851 2625 36.293 228 0.00112
2015 18.51 2625 36.293 228 0.00112
2016 18.51 2625 36.293 228 0.00112
2017 18.51 2625 36.293 228 0.00112
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2018 18.51 2625 36.293 228 0.00112

2019 18.51 2625 36.293 228 0.00112

2020 18.51 2625 36.293 228 0.00112

2021 18.51 2625 36.293 228 0.00112

2022 18.51 2625 36.293 228 0.00112
COEF, = NCV, X EFcoy;

Year | COEFgc NCVsc EFcozac

TJ/ ton tons CQ/ kg

2013 3.34 0.0335 102.57

2014 3.34 0.0335 102.57

2015 3.34 0.0335 102.57

2016 3.34 0.0335 102.57

2017 3.34 0.0335 102.57

2018 3.34 0.0335 102.57

2019 3.34 0.0335 102.57

2020 3.34 0.0335 102.57

2021 3.34 0.0335 102.57

2022 3.34 0.0335 102.57
Equation 6:

PEecy = ECyjjy X EFerjy X (1+TDLy)

Scenario A: Option Al was followed, as it was ttcakate project emissions / leakage

for electrical consumption from the grid.

Year PEc, EGiiv EFeLiy TDLjy
tons tons 1 + fraction
CGO,lyear mWh/year* CGO,/mWh (factor)
2013 281.47 262.52 0.99 0.083
2014 281.47 262.52 0.99 0.083
2015 281.47 262.52 0.99 0.083
2016 281.47 262.52 0.99 0.083
2017 281.47 262.52 0.99 0.083
2018 281.47 262.52 0.99 0.083
2019 281.47 262.52 0.99 0.083
2020 281.47 262.52 0.99 0.083
2021 281.47 262.52 0.99 0.083
2022 281.47 262.52 0.99 0.083

* The size of electrical motors installed in theugument to operate the
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VSBK'’s is used. The kW size X the expected nunabdrours the motors

will operate = kwh X 0.001 = mWh

Equation 7:

ERy: BEy - PEProject,y_ I:)EELEC,y

Year ER, BE, PEprojects PEgiecy
tons CQlyear

2013 26052.52 35371.94 9037.96 281.4y
2014 26052.52 35371.94 9037.96 281.47
2015 26052.52 35371.94 9037.96 281.4Y
2016 26052.52 35371.94 9037.96 281.47
2017 26052.52 35371.94 9037.96 281.4y
2018 26052.52 35371.94 9037.96 281.47
2019 26052.52 35371.94 9037.96 281.4y
2020 26052.52 35371.94 9037.96 281.47
2021 26052.52 35371.94 9037.96 281.4y
2022 26052.52 35371.94 9037.96 281.47

NB: Figures used in the tables may not add up exadlyhey were copied from the work sheets
using more decimal numbers in factors and coefiisieWorksheets (excel) attached.

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

>>
Estimation of Estimation of Estimation of Estimation of
Year project activity baseline leakage overall emission
emissions. emissions (Electricity cons) reductions

(tones CQequiv) | (tones CQ equiv) | (tones CQ equiv) | (tones CQ equiv)

1 9037.96 35371.94 281.47 26052.52

2 9037.96 35371.94 281.47 26052.52

3 9037.96 35371.94 281.47 26052.52

4 9037.96 35371.94 281.47 26052.52

5 9037.96 35371.94 281.47 26052.52

6 9037.96 35371.94 281.47 26052.52

7 9037.96 35371.94 281.47 26052.52

8 9037.96 35371.94 281.47 26052.52

9 9037.96 35371.94 281.47 26052.52

10 9037.96 35371.94 281.47 26052.52

Total (tones of 90379.60 353719.40 2814.70 260525.20
COy)
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B.7

Application of a monitoring methodology and desription of the monitoring plan: |

B.7.1 Data and parameters monitored: |

Data / Parameter:

PJy

Data unit:

Kg

Description:

The annual net production of the ficih yeary

Source of data to be
used:

Monthly brick production records at VHAVENDA BRICKS

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

112 000 000

Description of

measurement methods average brick weight. This average weight will B&blished from records of

and procedures to be
applied:

The number of extruded bricks will be recorded rhonand multiplied by the

bricks submitted for periodic quality testing imrtes of ISO standards. All brick
tested have their weight recorded and the averd@jbewsed for verification.

QA/QC procedures to
be applied:

If there are significant differences between thasoeed values of the bricks af
the historic average weight then it must be justifin the monitoring report.

nd

Any comment:

Data / Parameter: FGcy
Data unit: tons/year
Description: The average quantity of coal combustdtie project activity during the year y|

Source of data to be
used:

Monthly body coal purchase records at VhavendakBric

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

2625 (More body coal was estimated than what tinswmption for VSBK'’s
show in research, as a conservative approach Wewéal).

Description of

measurement methods monthly basis.

and procedures to be
applied:

The coal used for the brick production process belimeasured on site on a

QA/QC procedures to
be applied:

Weigh bridge calibration certificates will be regted annually from the mine.

Any comment: The coal used will be cross checked thie coal delivery notes and the on-site
stockpile. If there are significant differencesrtikese must be justified in the
monitoring report.

Data / Parameter: NCVacy

Data unit: TJ/ton

Description: Average net calorific value of the paxdal in year y

Source of data to be As soon as the supply minedwgdar product quality data available, this data
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used: will be regularly obtained and stored.

Value of data applied | 0.0335

for the purpose of

calculating expected

emission reductions in

section B.5

Description of The value will be confirmed on a quarterly basithwihe supplier.

measurement methods

and procedures to be

applied:

QA/QC procedures to

be applied:

Any comment: Data from Masters of Science (Chentcajineering) dissertation conducted of
Tshikondeni coal by Puphelei Milingoni Robert — Wknisity of Pretoria April
2007 was used to predict the project scenario.

Data / Parameter: EFRcoz;

Data unit: tCQ/TJ

Description: the weighted average £gnission factor for body coal in the year y

Source of data to be

used:

Value of data applied | 102.57

for the purpose of

calculating expected

emission reductions in

section B.5

Description of Data from Masters of Science (Chemical Engineerifiggertation conducted of

measurement methods Tshikondeni coal by Puphelei Milingoni Robert — Ugisity of Pretoria April

and procedures to be | 2007 and applied to the IPCC formula to calculatedxact factor. The

applied: calculation will be adjusted according to any neeamaverage data that
becomes available from continuous analysis to Qaested from the supplier.

QA/QC procedures to | SANS accreditation certificates will be requestadually from any testing

be applied: facility from which product quality data is obtatheia the supplier.

Any comment:

Data / Parameter: LE,:8c

Data unit: tCQ

Description: Emissions through incremental transpothe year y

Source of data to be | Calculated total emissions for transport of bodwlcdhis was calculated by

used: using the quantity of coal transported.{£)) divided by average load size

(CTeoay multiplied by the distance travelled (DAR multiplied by the
DEFRA emission factor for heavy vehicles @skiansy)-

Value of data applied
for the purpose of
calculating expected

18.51

emission reductions in
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section B.5

Description of
measurement methods
and procedures to be
applied:

=

The formula used is contained in the UNFCCC ‘Tawlctlculate project o
5 leakage C@emissions from fossil fuel combustion’ document.

QA/QC procedures to
be applied:

Any comment: DEFRA figures were used as no updfigedes for South Africa were found
Data / Parameter: Quoaly

Data unit: tons / year

Description: The quantity of coal combusted inpih@ject activity during year y

Source of data to be
used:

Vhavenda Bricks production records

Value applied:

2625

Description of
measurement methods
and procedures to be
applied:

The coal used for the brick production process bglimeasured on site on a
5 monthly basis, to verify the projected figure cddt¢ed for the required amount
of carbon and energy to fire a VSBK.

QA/QC procedures to
be applied:

The coal used will be cross checked with the celiVdry notes and the on-site
stockpile. If there are significant differencesrtiikese must be justified in the
monitoring report.

Any comment:

Data / Parameter: EGiiy

Data unit: mWh/y

Description: Quantity electrical consumption byjpa in yearvy.

Source of data used:

The current supplied to ther will be measured at the distribution box
the exclusive supply to the project.

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

262.52

Description of
measurement methods
and procedures to be
applied:

The size of electrical motors installed in the egueént to operate the VSBK
5 is used. The kW size X the expected number of hitngrsnotors will operate
kWh X 0.001 = mWh

QA/QC procedures to
be applied:

Currency metering equipment to be installed wilvdhadhown to have passs
the required calibration requirements as laid ddwnSANS, and will be
recalibrated as periodically as per the requirediajine laid down by the
standard.

Any comment:

Data / Parameter: ERL iy

Data unit: Ton COmMWh

Description: Emission factor for electricity froimet national grid.
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Source of data used:

Calculated for the South Affricational grid in accordance with the emission

figures quoted in Eskom’s annual report 2011

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

0.99

Description of
measurement methods
and procedures to be
applied:

The exact emission from the burning of carbon éeatalculated by Eskom
5 (South African Power Utility) using the volume ofad consumed the energy
values of the coal and the characteristics of tifferdnt power stations and
expressed against the power produced in total.

QA/QC procedures to
be applied:

Any comment:

The grid emission factor will be fixéat the duration of the project on ax

antebasis, as is allowed for by the tool.

Data / Parameter: TDL,,
Data unit: fraction
Description: Average technical transmission disitiitin loss for providing electricity

Source of data used:

Eskom’s annual report 2011

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

0.083

Description of
measurement methods
and procedures to be
applied:

Eskom (the state electricity utility in South Afaic measures the loss factor
5 every year and publish it in their annual report.

QA/QC procedures to
be applied:

Any comment:

New figures will be available annudiigm this source.

Data / Parameter:

Weight of brick leaving VSBK

Data unit:

Kg

Description:

The average weight of an VhavendalBrlarick

Source of data to be
used:

Average of weight reading from calibrated scale

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

3.2

Description of

Bricks will be randomly chosen and weighed on #&cated scale on a frequent

measurement methods

5 interval.
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and procedures to be
applied:

QA/QC procedures to
be applied:

The scale used to weigh the bricks will be regyladlibrated. The weight of
individually weighed bricks will be compared withet average and large
differences will be justified in the monitoring .

Any comment:

Data / Parameter: Brick Quality
Data unit: no unit
Description: Class of brick specified in SANS 227appropriate national standard

Source of data to be
used:

Laboratory test results

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

Description of
measurement methods
and procedures to be
applied:

As by SANS 227 or appropriate national standard

QA/QC procedures to
be applied:

As by SANS 227 or appropriate national standard

Any comment:

Should there be any changes in stdrdlaing the crediting period the new
standard will be applied.

B.7.2 Description of the monitoring plan:

>>

In accordance with the records that are to be &rgtmade available for verification by inspect@sat
out in AMS 1117, the project applicant will maimaind keep the following records:

Production records.

A register will be kept of daily production recorstarting with bricks produced and bricks
packed into each VSBK and bricks packed out of aésBK.

Raw material records.

0 Records of all the deliveries of body fuel to thanp.

Power consumption data.

o Provision will be made in the register where dailgduction is logged, to register the
reading of the power supply meter to the projetiviig on a daily basis. Overall usage
will be verifiable on the actual meter reading i@ ime an inspection is made.
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Product performance criteria — compressive stredgth. In accordance with the requirement,
compressive strength test will be done at leastginthly on the bricks fired through the
VSBK'’s. The tests will be conducted at a SANS (BoMfrican National Standards) accredited
testing facility, and the records will be kept iteating file where it can be accessed by any
inspection / verification personnel.

The applicable standard for compressive strengBANS 227 and compressive strength is the
only laid down criteria presently for non-facinggter (NFP) bricks.

Emissions records. Stack monitoring will be conddadn CQ emission levels by way of a
monitoring device to be inserted in the stack ambrd the emissions released. Three X 20
minutes samples at a time should be sufficienbtaia emission levels, and the frequency of
such measurements will be decided with the occopatihygiene service provider who already
conducts particulate emission monitoring on site.

0 The exact test and sampling procedure will be goedance with SANS, and reports
from the service provider will be kept separateifi@pection and verification purposes.

Although VHAVENDA will not contribute to but will @duce air pollution through the
technology switching mechanism, it is recommendedt tstack monitoring be conducted
quarterly for every year of the project activity.

B.8

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

Date of completion of the application of the bgeline and monitoring methodology and the

>>

\ C.l1 Duration of the project activity: \
| C.L.1. Starting date of the project activity |
>>
2011
| C.1.2. Expected operational lifetime of the projetativity: |
>>
\ Cc.2 Choice of the crediting periodand related information: \
| C.2.1. Renewable crediting period |
\ Cc.2.1.1. Starting date of the first crediting period \
>>
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\ c.2.1.2. Length of the first crediting period \
>>

| C.2.2. Fixed crediting period |

\ C.2.2.1. Starting date: \
>>
2013

\ C.2.2.2. Length: \
>>
10 years

SECTION D. Environmental impacts \
>>

D.1. If required by the host Party, documentation on the analysis of the environmentaipacts
of the project activity:

>>

An environmental assessment or any related aciivitgrms of the National Environmental Management
Act (NEMA) is not required.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sopport documentation of an environmental

>>
An environmental assessment or any related aciivitgrms of the National Environmental Management
Act (NEMA) is not required. This was confirmed iarins of a record of exemption granted by the
Limpopo Department of Economic Development, Envinent & Tourism (LEDET) under reference
12/1/9/E-V117 d/d 16/08/2011.

SECTION E. Stakeholders’comments \
>>

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

\ E.2. Summary of the comments received: \
>>

\ E.3. Report on how due account was taken of any commentsceived: \
>>
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Annex 1

Organization:

Vhavenda Bricks (Pty) Ltd

Street/P.O.Box:

Building: -

City: Makado

State/Region: Limpopo Province
Postcode/ZIP: 0915

Country: South Africa

Telephone:

FAX:

E-Mail: vhavendabricks@mweb.co.za
URL: -

Represented by:

Title: Director / Program Manager
Salutation: Mr.

Last name: Lordan

Middle name: Johannes

First name: Petrus

Department: -

Mobile: +27 (0) 82 577 5406

Direct FAX: +27 (0) 15 516 5990

Direct tel: -

Personal e-mail:

vhavendabricks@mweb.co.za
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding was used for the project.
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Annex 3

BASELINE INFORMATION

Parameter Variable Values Units Remarks

Project Related Parameters

Emission factor for coal used EFcozsc 104.2 tCQ/ | Formula used from IPCC

in the production process TJ Guidelines Vol.2 Table.1.4:

EFcor = (CQ/ NCV]) X
MCFco;

Emission factor for EFejy 0.99 Ton | The exact emission from the

electricity used in the CO, burning of carbon coal is

production process mWh | calculated by Eskom (South
African Power Utility) using
the volume of coal
consumed the energy values
of the coal and the
characteristics of the
different power stations and
expressed against the power
produced in total.*

Average technical TDL;y 0.083 | Fraction Figure calculated by Eskom.

transmission distribution loss *

for providing electricity

Baseline Related

Parameters

Parameter Variable Values Units Remarks

Emission factor for clamp EFcoz.cc 110.3 tCQ/ | Formula used from IPCC

coal used in the production TJ Guidelines Vol.2 Table.1.4:

process EFco2 = (CCj/ NCV) x
MCFco2
The values used were taken
from laboratory analysis
supplied by Exarro — the
supplier — for the period
04/06 — 31/07/2011 and
averaged for the period.

Carbon to C@conversion MCF 3.667 tCQtC | Ratio of the molecular

factor. weight of carbon and df
CO..

Emissions factor for EFcozt 0.00112 tons DEFRA figures for 2010**

transport of coal CO,/km

* Eskom Annual report 2014ttp://financialresults.co.za/2011/eskom

** DEFRA

ar2011/addnfo tables.php
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Annex 4

MONITORING INFORMATION
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