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

 1

CLEAN DEVELOPMENT MECHANISM 
PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) 

Version 03 - in effect as of: 22 December 2006 
 

CONTENTS 
 
 A.  General description of the small scale project activity 
 
 B.  Application of a baseline and monitoring methodology  
 
 C.  Duration of the project activity / crediting period  
 
 D.  Environmental impacts 
 
 E.  Stakeholders’ comments 
 

Annexes 
 
 Annex 1:  Contact information on participants in the proposed small scale project activity 
 
 Annex 2:  Information regarding public funding  
  
 Annex 3:  Baseline information 
 

Annex 4:  Monitoring Information  
 



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

 2

Revision history of this document 
 
 
Version 
Number 

Date Description and reason of revision 

01 21 January 
2003 

Initial adoption  

02 8 July 2005 ·  The Board agreed to revise the CDM SSC PDD to reflect 
guidance and clarifications provided by the Board since 
version 01 of this document. 

·  As a consequence, the guidelines for completing CDM SSC 
PDD have been revised accordingly to version 2. The latest 
version can be found at 
<http://cdm.unfccc.int/Reference/Documents>. 

03 22 December 
2006 

·  The Board agreed to revise the CDM project design 
document for small-scale activities (CDM-SSC-PDD), taking 
into account CDM-PDD and CDM-NM. 
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SECTION A.  General description of small-scale project activity  
 
A.1  Title of the small-scale project activity:  
>> 
Technology Transfer mechanism – Introduction of Vertical 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 activity: 
>> 
The purpose of the project activity: 
 
VHAVENDA BRICKS (VB) proposes to construct a number of fifteen (15) Vertical Shaft Brick Kilns 
(VSBK’s) at their existing brick plant in Thohoyandou for the firing of clay masonry products (bricks), 
to replace the practice currently in use – of firing bricks in clamp kilns. 
 
The proposed switch – through a technology upgrade - is based mainly on the environmental advantages 
of the proposed project activity in terms of simplicity, space utilisation, energy consumption and cleaner 
combustion – when compared to the alternative methods of firing clay bricks, which include the use of 
clamp kilns currently used at the said plant and which is the industry norm in the market.  
 
The project will involve a technology transfer mechanism upgrading from Clamp Kilns to Vertical Shaft 
Brick Kilns (VSBKs) – proven to be the cleanest and most energy efficient way of firing clay masonry 
products. The actual energy to fire the bricks in the kilns are from carbon contained in the mixture. No 
additional energy sources are used to continuously fire the kilns and no additional carbon fuels are being 
exploited in the process, as there is no need for external carbon (like in the clamp). 
 
How the proposed project activity will reduce green house gas emissions: 
 
The kiln or shaft resembles a chimney, and effectively work as a counter current heat exchanger, with the 
fire remaining in a fixed area of the kiln or shaft through control of loading and discharge – with air 
flowing upwards through the kiln with the bricks moving downwards through the kilns. The flow of air is 
reliant upon natural convection only, with the air entering from the bottom passing over the newly fired 
bricks, cooling them down, and entering the firing zone of the kiln as hot dry air, allowing for the most 
energy efficient combustion of the energy source to fire the bricks. The air flowing further upwards from 
the firing zone passes over the unfired bricks loaded in at the top and pre-heat them to the point just 
before combustion – making eventual combustion in the firing zone faster and in the process requiring 
less energy to fire the bricks. 
 
The total firing cycle of the bricks inside the VSBK is typically 22- 24 hours, with a fired batch being 
discharged / a new batch being loaded every 1.5 – 2 hours. 
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In line with the South African national average for clamp kiln firing of 364 Kg / 1000 bricks consumed, 
the plant typically use 0.337 ton of carbon coal material to fire 1000 bricks at present through clamp 
kilns. The VSBK process by comparison will use only 0.75 ton of carbon coal material to fire the same 
number of bricks (1000) as no external fuel is used (refer to table 4.1 below).  
 
Using a standard emission factor of 0.0946 ton of CO2 / GJ (IPCC Guidelines Vol.2 Table1.4 – figure for 
‘Other Bituminous coal’) as a typical emissions factor where carbon coal is being used – and factored 
against research in South Africa that show the clay brick manufacturing industry to consume on average 
8 GJ/1000 bricks vs. the kilns to be used by VHAVENDA BRICKS which uses 2.5 GJ/1000 bricks, the 
manufacture of non-facing plaster bricks in South Africa will therefore produce typically .565 ton of CO² 
per 1000 bricks vs. VHAVENDA BRICKS which will produce only .258 ton of CO² 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 has been in existence since the early 1980’s & has 
since significantly contributed to economic development in the Thohoyandou area as one of the major 
employers. As a consumer of energy especially it has contributed to the business of the various suppliers 
used over this time (including the use of electricity). A significant service industry in the area around the 
factory, as well as some national suppliers, benefits from providing consumer goods to the factory.    
 
By upgrading the firing process of the bricks to VSBK’s, the life of the factory will be extended both in 
economic terms as well as in resource terms (clay reserves will be used at a reduced rate). This will result 
in the factory making its product available to the local community for a longer period. In the absence of 
the factory, local development will have to rely to bricks manufactured further from the point of use, and 
transported in at a significantly increased cost – impacting negatively on the local economy, and 
ultimately on national economic development.  
   
All the equipment to be used in the construction of the kilns as well as in the ultimate maintenance 
thereof will be of local manufacture – creating new demand, and stimulating the national economy in the 
process. 
 
In terms of social development, the reduced pollution will improve the quality of life of the residents in 
the vicinity of the factory. The removal of process bricks from the manufacturing cycle (used in building 
clamp kilns) will reduce the volume of clay needed to produce the same number of bricks – thus reducing 
the mining footprint of the factory. Improved quality will be passed onto the market, benefitting the end 
user, and the improvement in pollution levels emitted by the factory will make it easier for the factory to 
exist in the long run within the local community, or even to increase production to satisfy market 
demand. 
 
Vhavenda Bricks currently employ 368 workers. One of the main aims of selecting VSBK’s as the 
vehicle for a technology upgrade, is that these kilns require labour to operate (it is an identified barrier, 
that is sought to be overcome by introducing pallets to fire the bricks on, to address the barrier without 
reducing the number of people employed). Whilst the construction phase will provide temporary 
employment for 12 workers, the total work-force will not be reduced. Should the VSBK’s contribute to 
increase the monthly average production at the factory, there is a possibility that more jobs can be created 
once the project is fully operational.  
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Name of party involved (*) ((host) 
indicates a host party) 

 
A.3.  Project participants: 
>> 
 
 
 
 
 
 
 
 
 
 
 
 
 
A.4.  Technical description of the small-scale project activity : 
 
 A.4.1.  Location of the small-scale project activity : 
>> 
 
  A.4.1.1.  Host Party(ies):  
>> 
South Africa 
 
  A.4.1.2.  Region/State/Province etc.:  
>> 
Limpopo Province 
 
  A.4.1.3.  City/Town/Community etc: 
>> 
Thohoyandou 
 
  A.4.1.4.  Details of physical location, including information allowing the 
unique identification of this small-scale  project activity : 
>> 

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 procedures, at the time of making the CDM-PPD public at the stage  
of validation, a Party involved may or may not have provided its approval. At the time of requesting registration, 
the approval by the parties involved is required. 
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The exact geographical location of the brick manufacturing plant is 23°00’17.22”S / 30°23’19.88”E. The 
plant is situated on the outskirts of Thohoyandou, on Mapate Road, Lwamondu, Thohoyandou – 
Limpopo Province, South Africa. 
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 A.4.2.  Type and category(ies) and technology/measure of the small-scale  project activity: 
>> 
AMS III.Z. Fuel Switch, process improvement and energy efficiency in brick manufacture 
 
Brick remains the preferred building material in South Africa, with clay bricks still leading the way.  The 
majority of all clay bricks produced in South Africa are fired in clamp kilns – which have first been used 
more than 2 500 years ago to fire clay bricks. Even though this technology is not energy efficient and 
produce more emissions of CO and other greenhouse gasses than any of the other methods known to fire 
bricks, the capital cost of introducing alternative technologies in the firing of clay bricks are preventing 
operators from switching from clamp kilns. 
 
In terms of energy efficiency and the resultant emissions, VSBK’s have been proven to be the most 
desirable alternative in terms of both energy efficiency and emissions, due mainly to the fact that these 
kilns do not rely on heavy kiln equipment (like kiln cars in the case of tunnel kilns) and use most of the 
energy generated in the kiln through the process of natural draught to pre-heat bricks before entering the 
firing zone of the kiln. Through control of the loading and discharge of bricks the fire is kept static – 
unlike Transverse Arc kilns or Bulls Trench Kilns, where the fire are moved though the static bricks, 
causing energy loss and requiring the use of equipment to move massive volumes of air. 
 
The use of VSBK’s significantly reduce waste caused by breakage when compared to clamp kilns and 
bulls trench kilns for example, as less bricks are fired at a time, allowing for more care in handling the 
bricks and in enabling more control of the firing process – allowing for more even firing of the bricks.   
 
How the environmentally safe technology and know-how will be transferred to the project 
participant: 
 
 VSBK technology was first developed in China in the late 1950’s. From there the use of the technology 
spread in Asia and VSBK’s we 
re constructed in Nepal, Vietnam, India and other countries in the region. 
 
The first VSBK’s were build in South Africa in 2004, and the first kilns were an adaptation of the Asian 
kilns, in as far as the size (area required to construct the kilns) were reduced by making the kilns modular 
in design, and casting the kilns segments from refractory cement, rather than building the shaft out of 
bricks. In addition, cast iron pallets were designed to enable bricks to be set on the pallets outside the kiln 
and then for the pallet to passed through the kiln (firing process) with the bricks set on it. These two 
critical design features of the South African VSBK’s eliminate important barriers to the technology. 
 
Vhavenda Bricks has purchased a set of construction drawings for the adopted kilns from the developer 
of the technology, together with detailed construction and operations instruction – in addition to which 
the developer of the technology will assist Vhavenda Bricks in a consultancy capacity to oversee the 
construction of and the commissioning of the kilns.  
 
 

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

Years 
 

Annual estimation of emissions reductions in 
tones CO2 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 reductions tones of CO2 260 525.20  
Total number of crediting years 10 

Annual average over the crediting period of 
amount of estimated reductions (tones of CO2) 

26 052.52 

 
 
 A.4.4.  Public funding of the small-scale project activity : 
>> 
No public funding from parties included in Annex I is being received by this project. 
 
 A.4.5.  Confirmation that the small-scale project activity  is not a debundled component of a 
large scale project activity: 
 
The proposed small-scale project activity is not a debundled component of a large scale activity. 
 
SECTION B.  Application of a baseline and monitoring methodology  
 
 
B.1. Title and reference of the approved baseline and monitoring methodology applied to the 
small-scale project activity:  
>> 
AMS III.Z. – Version 03 Fuel Switch, process improvement and energy efficiency in brick manufacture 
 
B.2 Justification of the choice of the project category: 
>> 
The project category applied to this project activity is as follows: 

- Type III – Other project types 
- III.Z. – Fuel Switch, process improvement and energy efficiency in brick manufacture 
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The methodology AMS III Z can be applied if 
the following conditions are met: 

Justification 

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

·  Shift to an alternative brick 
production process; or 

·  Partial substitution of fossil fuels 
with renewable biomass1 
(including solid biomass residues 
such as sawdust and food industry 
organic liquid residues2); or 

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

 

 
Vhavenda Bricks is an existing brick production 
facility, having first started brick production in 
1984. 
The project is aimed at the introduction of 
alternative brick production processes in as far as 
the method of firing bricks will be changed from 
clamp kilns to VSBK’s. 
 
The same carbon fuel (coal) will be used as body 
fuel (mixed into the clay from which the bricks are 
produced) – the use of external fuel (small nuts) to 
fire each clamp kiln packed to fire bricks, will fall 
away as the VSBK’s will not need external fuel 
once lit.  
  
 

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.D.  
Thus the methodology is applicable for the 
production of: 

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

(b) Bricks that are different in the project case 
versus the baseline case due to a change(s) in 
raw materials, use of different additives, 
and/or production process changes resulting 
in reduced use or avoidance of fossil fuels for 
forming, sintering (firing) or drying or other 
applications in the facility as long as it can be 
demonstrated that the service level of the 
project brick is comparable to baseline brick 
(see paragraph 8).  Examples include pressed 
mud blocks (soil blocks) with cement or lime 
stabilisation3 and other ‘unburned’ bricks that 
attain strength owing to fly ash, lime/cement 

 
No fuel substitution will take place in the proposed 
project. It is even anticipated that the fuel will be 
acquired from the same source during the project 
period as in the period used to calculate the 
baseline for the project. 
 
 
 
The project scenario will be different from the 
baseline scenario.  
 
The bricks will stay the same in terms of 
manufacturing method, materials used, and drying 
process, the change will be to the firing method. It 
is anticipated that the percentage body fuel used 
may be reduced in the project when compared to 
the baseline. This will be the only change to the 
product itself. 
 
If changes are to occur in the extrusion method – 
from a solid brick being produced, to a perforated 
brick to be produced, this will not affect the 
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and gypsum chemistry. 
 

description of the product as a “brick” in terms of 
this methodology. 

I.  The measures may replace, modify or retrofit4 
systems in existing facilities or be installed in a 
new facility. 
 

The project will take place at an existing brick 
manufacturing facility, where the method of firing 
bricks will be changed from clamp kilns to 
VSBK’s constructed for the purpose of replacing 
the clamp kilns.   

II.  New facilities (Greenfield projects) and project 
activities involving capacity additions compared to 
the baseline scenario are only eligible if they 
comply with the related and relevant requirements 
in the General Guidance for SSC methodologies. 
 

The project activity will result in a capacity 
addition in as far as waste associated with the 
technology being replaced will be reduced and 
variables such as climate / weather affecting 
production levels of the technology to be replaced 
will be removed – allowing for the maintenance of 
higher production figures such as was already 
achieved in the past under optimum conditions. 
 
The methodology to be employed to achieve 
production levels during the firing stage in line 
with the installed capacity of the plant and 
equipment used to manufacture bricks to the point 
of firing – namely VSBK’s – are not the norm in 
industry nor in the area. There are no other 
VSBK’s in the Limpopo Province of South Africa, 
and all NFP / plaster bricks produced in the 
province are produced in clamp kilns.    

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

 
The clamp kilns that are to be replaced by the 
VSBK’s are infinite in lifeline, as they are made up 
entirely for the purpose of firing a specific batch of 
bricks (the bricks packed together fired and then 
unpacked) – see illustration of a clamp kiln and 
description in B.4 hereunder.  

III.  In the case of existing facilities, this category is 
only applicable if it can be demonstrated, with 
historical data, that for at least three year prior to 
the project implementation, only fossil fuel (no 
renewable biomass) was used in the brick 
production systems, which are being modified or 
retrofitted. 
 

 
Vhavenda brick has traditionally relied upon 
carbon coal to fire bricks at the facility. Purchase 
records for the required period are available to 
verify this fact. 

IV.  In the case of project activities involving changes 
 
Not applicable as no raw material change will take 
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in raw materials (including additives), it shall be 
demonstrated that additive materials are abundant 
in the country/region according to the following 
procedures: 
 

place. 

V.  This methodology is applicable under the following 
conditions: 

VI.  The service level of project brick shall be 
comparable to or better than the baseline brick, 
i.e., the bricks produced in the brick production 
facility during the crediting period shall meet or 
exceed the performance level of the baseline bricks 
(e.g., dry compressive strength, wet compressive 
strength, density). An appropriate national 
standard shall be used to identify the strength class 
of the bricks, bricks that have compressive 
strengths lower than the lowest class bricks in the 
standard are not eligible under this methodology. 
Project bricks are tested in nationally approved 
laboratories at 6 months interval (at a minimum) 
and test certificates on compressive strength are 
made available for verification; 

VII.  The existing facilities involving modification 
and/or replacement shall not influence the 
production capacity beyond ±10% of the baseline 
capacity unless it is demonstrated that the baseline 
for the added capacity is the same as that for the 
existing capacity in accordance with paragraph 3; 

VIII.  Measures are limited to those that result in 
emission reductions of less than or equal to 60 kt 
CO2 equivalent annually. 

 
 
 
It is expected that the bricks to be produced in the 
VSBK’s will show an increase in product quality 
due to the positive effects of decreased handling 
and improved control over the firing process 
afforded by the VSBK technology. The 
introduction of cast iron pallets on which bricks 
will be packed when passing through the VSBK to 
be fired will result in a significant reduction of the 
load stresses in the bricks during the vitrification 
process.    
Bricks produced during the project will be tested at 
the required interval at an accredited testing 
facility for compliance with SANS 227 which set 
the minimum national standards for burn clay 
masonry products in South Africa. 
It is not expected that the project will increase 
production levels for the baseline of the project 
beyond the ±10% of the baseline capacity of the 
monthly production out of clamp kilns of 3.42 
million bricks achieved during October 2008 and 
again in October 2010. 
 
The project is anticipated to achieve a reduction of 
just under 25 000 tons of CO2 equivalent per 
annum. 
 

IX.  This methodology is not applicable if local 
regulations require the use of proposed 
technologies or raw materials for the 
manufacturing of bricks unless widespread non 
compliance (less than 50% of brick production 
activities comply in the country) of the local 
regulation evidenced. 

Clamp kilns are still the norm in South Africa and 
there are no regulations in place against the use of 
these kilns, nor legislating the use of any 
alternative firing method. Tunnel kilns are in fact 
the suggested method of technology switch to 
replace clamp kilns – as per Government Notice 
270 of 2011- “Notice of intention to consider for 
approval the Highveld priority area air quality 
management plan” – published in Government 
Gazette 34250 of 5 May 2011. 

 
The approved methodology AMS-III.Z states that activities involving a more energy-efficient brick 
production process and a switch to less carbon intensive production fall into category III.Z. The project 
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meets the relevant conditions as set out, therefore it is the appropriate methodology for the project 
activity. 
 
B.3. Description of the project boundary:  
>> 
The AMS-III.Z defines the project boundary as the physical, geographical site where the brick 
production takes place during both the baseline and crediting periods. The project boundary is the 
physical and geographical site of VHAVENDA BRICKS brick manufacturing plant in Thohoyandou (as 
described in A.4.1. above) – specifically the position / location of the 18 VSBK’s.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNFCCC EB41 - INDICATIVE SIMPLIFIED BASELINE AND MONITORING METHODOLOGIES 
FOR  SELECTED SMALL-SCALE CDM PROJECT ACTIVITY CATEGORIES (Version 12) further 
states that;  “Project activities that displace energy supplied by external sources shall earn certified 
emission reductions (CERs) for the emission reductions associated with the reduced supply of energy by 
those external sources” – therefore the project boundary shall also extend to include the transportation by 
means of road freight carrying trucks of the coal (small nuts) and body fuel (duff) from the respective 
mines to the factory site.  
 
 
B.4. Description of baseline and its development:  
 
>> 
The baseline was developed by analysing the available and practical alternatives to the project scenario, 
and in the process doing a barrier analysis on same alternatives. 
 
Step 1: Identification of alternatives to the project activity. 
 
According to AMS-III.Z. the baseline emissions are the fossil fuel consumption related emissions (fossil 
fuel consumed multiplied by an emissions factor) associated with the system which were or would have 
otherwise been used, in the brick production facility in the absence of the project activity. The system 
currently used at VHAVENDA BRICKS is the burning of bricks in clamp kilns. 
 

                                 Project Boundary 

Mixed with clay, 
bricks formed 
and dried. 

Dried bricks 
fired in 
VSBK’s 

Body Coal 
Transported 
from mine 

Transported 
to clients 
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To get an accurate picture of how the burning of bricks in VSBK’s will compare to existing methods, 
data was calculated for Non Facing Plaster (NFP) bricks – produced mainly in “veld” or “clamp” kilns 
(see following schematic drawing), on the one hand, and 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 parameters:  

- Standard size bricks were used as norm, with nominal dimensions of 224X110X73mm. 
- When bricks are packed in a clamp kiln, length wise, you will pack 4 bricks in a meter, and width 

wise you will pack 13 bricks in a meter = 56 bricks per m². 
- Given that the average clamp kiln will be packed 33 layers of brick high, that implies 1 833 bricks 

per m² in a clamp kiln (top to bottom). 
- The “skintel” or small nut coal placed under the “clamp” to ignite the internal fuel in the brick, is 

packed in a “herringbone” formation, using either un-burnt or process bricks (taken from normal 
stock) to form this “herringbone”. This formation implies 50% voids per m², which is then filled 
with coal (small nuts). 

- Given the 56 bricks per m² when packed, 50% voids will translate to brick area equal to 28 bricks 
to be filled with coal, and when multiplied with the height of a brick of 110mm, it calculates to 
0.05036 m³ of coal per m². Using a density factor of 1.346 (SG), this then calculates to 0.0677 
tonnes per m² of coal (small nuts). 

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

- As that m² will have in it 1 833 bricks (top to bottom) = 0.11 tonnes of coal per 1000 bricks to be 
fired.   
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Internal fuel usage / “duff” coal or carbon fly ash (CFA) 
The data was calculated using the following parameters: 

- Average weight of a brick = 3 Kg. 
- The internal fixed carbon (FC) % in the brick to be on average 4.5%. 
- Given an average fixed carbon content for duff / fly ash of 38-40% = 16.66% by volume of the 

brick is either duff or CFA. Using a density factor 1.8 (SG) for clay and 0.833 (SG) for the duff 
or CFA would imply a mix ratio of 10:2 (10 parts clay:2 parts coal material) – which equates to 
8.47% (by weight) of coal material per 1 000 bricks manufactured with internal coal fuel.  
 

Industry calculation 

The following production figures were obtained from the Clay Brick Association (CBA), then used to 
calculate external and internal fuel consumption as per the guidelines determined as set out above. 
 
Table 4.1 
Clay bricks produced annually Bricks burnt annually in clamp Non Facing Plaster (NFP) bricks 
in South Africa kilns in South Africa burnt annually in clamps (RSA) 
   
4 000 000 000 3 400 000 000 2 800 000 000 
   
External fuel - small nuts/peas Tons of coal annually Tons of coal annually 
 374 000 308 000 
   
Internal fuel - duff/carbon fly ash Tons of carbon annually Tons of carbon annually 
 863 940 711 480 
   
Total carbon fuel annually 1 237 940 1 019 480 
   
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 produced in the industry is therefore 0.364 tonnes. 
 
In summary, the following aspects are to be considered: 
 

- Drying energy: 
The industry norm in South Africa is to dry outside using natural elements. This form of drying 
implies bricks packed on a drying pallet and moved with a diesel powered forklift to an outside 
drying area to dry, and from where it is picked up gain when dry, to move the burning area. The 
standard size pallet measures 2.4 meters by .5 meters. They are packed .5 to 1 meter apart, in 
rows. The space taken by one pallet (half a meter appart rows) is therefore 2.4m² @ 500 bricks 
per pallet. With an average drying time (winter and summer) of 4 weeks = 2000m² of area per 
million bricks produced. This is relevant in terms of the distances to be covered to pack and 
remove bricks from the drying area. The other alternative being mechanical (fixed) dryers using 
either coal fired heat exchangers or gas fired drying chambers. Mechanical drying without 
mechanical firing (dryers and outside “clamp” kilns = 4 GJ energy per 1000 to dry. Dryers and 
fixed kilns (heat recovery from kilns) = 2 GJ energy per 1000. 
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The applicant will continue to rely on natural drying. Brick are packed under PVC covered sheds 
for drying, relying on heat from the sun and air-flow. Heat released from the VSBK’s and 
building up under the roofs covering the VSBK’s will be transferred with the aid of natural 
convection to these sheds to assist in the natural drying of the bricks prior to being fired in the 
VSBK’s. 
 

ENERGY CONSUMPTION 
 
USERC quotes the first VSBK in kiln set up in India, to consume 1.98 MJ of coal energy per brick, and 
compare that to results obtained of 4.2 MJ/brick for Bulls Trench Kilns and 5-11 MJ/brick for Clamp 
Kilns. 
 
Yin Fui Yin (1989) reports energy consumption of 1.4-2.2 MJ/brick on the VSBK’s developed by the 
Henan Academy of Science. 
 
Jones, 2000 quotes figures of 0.975 MJ/brick for VSBK’s in China, and compares it to 2.8 Mj/brick for 
Hoffman Kilns and 3.116 MJ/brick for Bulls Trench Kilns. 
 
The Regional Wood Energy Development Programme in Asia 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 CO2 are concerned, USERC quotes figures of 113.5 tonnes per million bricks for 
VSBK’s, 225.6 – 290 tonnes per million bricks for Bulls Trench Kilns and 565 tonnes per million bricks 
for Clamp Kilns. The UNDP puts the figure on VSBK’s between 130 – 200 tonnes per million bricks.    
     
With regards to other emissions, USERC quote the following parameters as tested for VSBK’s: 

- NOx 15 – 60 µg/m³. 
- SO2 15 – 500 µg/m³. 
- CO 10 µg/m³.  

 
To summarise: 

Emission measured: CO2 NOx SO2, CO
T/mill bricks µg/m³. µg/m³. µg/m³.

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 rationale were based for the calculation of the baseline. 
 

 Average 
brick 
weight 

Weight  
million bricks 

Clamp coal 
mill bricks 

Body coal 
mill bricks 

Energy mill 
bricks 

Emissions 
mill bricks 

Emissions 
body coal 
transp. / mill 

Emissions 
clamp coal 
transp. / mill   

 Kg Tons Tons Tons TJ t/CO2 t/CO2  t/CO2  
         
Bricks fired in 
clamps in SA 

3 3000 110 254.1 5 – 11 565 n/a n/a 

3 year average 
at Vhavenda 

3.2 3200 116.76 220 10.13 1068.85* 2.84 1.44 

Figures for 
tunnel kilns 

3 3000 n/a n/a 3.6 – 7.5 n/a n/a n/a 

Figures for 
TVA kilns 

3 3000 n/a n/a 2.8 n/a n/a n/a 

Figures for BT 
kilns 

3 3000 n/a n/a 3.116 – 4.2 225.6 – 290 n/a n/a 

Figures for 
VSBK’s 

3 3000 n/a n/a 0.975 – 2.2 113.5 – 200 n/a n/a 

Proposed 
project activity 

3.2 3200 n/a 75 2.51** 257.6 
 

2.84 n/a 

* The coal used by Vhavenda are the closest and most cost efficient source – but both are extremely high quality, resulting in the high 
emissions factor calculated for the historic baseline. The volumes used were on par for the industry (clamp kilns) and reflect the inefficiency 
of these (clamp) kilns in terms of energy consumption. 
** The proposed project will be able to cut back drastically on body coal (external / clamp coal will fall away completely) due to the energy 
efficiency of the VSBK’s. The energy per million bricks – though still higher than for VSBK’s in general – is shown to be in line with the 
technology. The figure of 2.52 TJ/million was calculated using the anticipated 75 ton of body coal per million bricks x the 0.0335 TJ 
calorific value of the product used. 
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B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 
those that would have occurred in the absence of the registered small-scale CDM project activity:  
 
 
PRIOR CONSIDERATION 
 
 
Prior consideration notification was lodged with the UNFCCC and the DNA in August 2011 and the start 
date of the project activity was March 2011 when the design drawings and construction plans for the 
VSBK’s were purchased – effectively the first capital expenditure towards the proposed project activity. 
The timeline places it within the 6 months in accordance with EB 49 Annex 22. 
 
The timeline, decisions and documents in the Vhavenda Brick Technology Transfer mechanism – 
Introduction of Vertical Shaft Brick Kiln (VSBK) Technology at Vhavenda Brick – South Africa, is 
illustrated in the table below. 
 
Sn # Date. Action or decision. 
   
VB1 June 2010 Applicant decides during a board meeting to investigate alternative brick 

firing methods to replace the clamp kilns in use. 
VB2 August 2010 On 13 August 2010 the applicant attended a workshop hosted by the 

Southern African Clay Brick Association (CBA), at which the Swiss 
Agency for Development and Cooperation (SDC), Swiss Contact and 
SKAT present the operation of Vertical Shaft Brick Kilns (VSBK’s). 

VB3 September 2010 Further desktop research into different alternatives to clamp kilns is 
conducted, factories visited where some of the alternative brick firing 
methods are in place, and opinions sourced in this regard. Contact is 
made with the developer of the first VSBK’s built in South Africa. 

VB4 December 2010 Factory in Namibia is visited where 10 new and unused VSBK’s built by 
the company that constructed the first VSBK’s in South Africa is 
available due to the fact that the factory there decided against replacing 
clamp kilns with VSBK’s due to barriers identified during the 
commissioning demonstration of the VSBK’s. 

VB5 February 2011 Quotations are obtained for the construction of the VSBK’s at the 
Applicants premises, including the casting of steel pallets on which the 
bricks are to be fired through the VSBK’s – as a new design of the 
VSBK technology aimed at addressing the barrier identified at the 
abandoned project in Namibia. 

VB6 March 2011 Construction plans and design drawings for a battery of VSBK’s at the 
premises of the project applicant is commissioned. This signify the 
decision to proceed with the technology switch of replacing clamp kilns 
with VSBK’s and signify the first expenditure towards the project.  
 
The 10 VSBK shafts in Namibia is purchased, the sections of which are 
to be used to construct up to 18 kilns at the project applicant – the new 
design providing for draught sections at the top and bottom of the 



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

 18

VSBK’s to be constructed on site. 
VB7 April 2011 An order is placed for the casting of the first steel pallets for the 

proposed project – the early order necessary due to the long quoted 
manufacturing time – including a pattern that had to be manufactured 
first.  

VB8 May 2011 An exemption application is commissioned to the local Environmental 
Department in terms of EIA regulations, to get official approval for the 
technology switch to take place, without having to follow laid down 
requirements based upon 2010 amendments to the relevant legislation 
and the fact that the proposed activity is reducing emissions and 
improving the environmental impact of the existing plant. 

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

VB10 July 2011 Meeting with Nedbank regarding a CDM project takes place in 
Johannesburg on 26 July 2011. 

VB11 August 2011  Prior Consideration Notification given to the UNFCCC and the DNA. 
Exemption obtained from Limpopo Department of Environmental 
Affairs & Tourism (LEDET) from EIA procedures and requirements. 
Erection of the VSBK’s commences. 

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

(a) Proposed project activity without being registered as a CDM project activity. In this 
scenario, the viability of the project will be in doubt, as the cost of the project would be difficult to 
recover due to the fact that plaster bricks are being produced which is price sensitive. Plaster 
bricks are a generic product, and if the cost of producing them increases beyond the point where it 
will become an option for the market to source them from further away and the cost of transport 
will still make them more affordable than the bricks being produced by the project activity, the 
market will disappear and the factory will be forced to close down.  
 
The project activity will require considerable financial capital outlay, especially the purchase of 
cast iron pallets to fire the bricks on as they pass through the kiln – a unique feature to be 
introduced in the project activity (different from the firing process of VSBK’s elsewhere), 
designed to remove one of the major identified barriers of the technology.   
 
(b) Alternatives to the present practice of firing the bricks in clamp kilns that were considered 
include tunnel kilns, bulls trench kilns (BTK’s) – both in the traditional format of an excavation in 
the ground, filled with bricks and then closed on the top with a chimney moving along with the fire 
as it passes through the bricks, and the more modern version of the BTK build with two fixed side 
walls, filled with bricks closed on the top and with a chimney moving along the top as the fire 
progresses through the bricks, and a Hoffmann Kiln or Transverse Arch (TVA) kiln. 
 
The tunnel kiln – either fired with natural gas or with coal is a well proven alternative to clamp 
kilns, and with control of the draught in the kilns through air speed and volume a very precise way 
of producing consistently well fired bricks. Through scrubbing flue gas (filtration systems), the 
emissions from these kilns are much lower than clamp kilns as well. Tunnel kilns require a high 
degree of mechanisation as bricks will generally be dried mechanically in either tunnel driers or 
chamber driers. In Europe for example where tunnel kilns are used, the average number of 
employees per million bricks being produced are 0.7 vs. the prevailing situation in South Africa 
where it is more than 100 employees per million bricks being produced. 
 
The cost associated with the erection of a tunnel kiln is so high that it is not considered viable to 
produce plaster bricks through them, which is the brick of choice in the area where the project 
activity is taking place. 
 
BTK’s . These kilns (in either format described above) were very strongly considered as a 
technology to replace clamp kilns firing, as it removes constraints experienced with clamp kilns 
such as lack of control over the firing process, and due to the low level of infrastructure required it 
does not cost significantly more than clamp kilns to operate. These kilns do not offer a significant 
reduction in emission levels however. 
 
TVA’s .  This technology can be considered the intermediate technology between tunnel kilns and 
either the BTK’s or clamp kilns. It requires significant infrastructure to be erected (similar to 
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tunnel kilns) but it does not have the costly kiln equipment (kiln cars) required by tunnel kilns. 
Whereas the fire is static in a tunnel kilns and the bricks passes through it, in a TVA the bricks are 
static (packed into chambers in the kiln) and the fire moved through it with draught control. 
 
The firing process is very energy consuming, as heat is moved over long distances around the kiln 
(with radiation loss) and large infrastructure (kiln walls) are first heated up and must then cool 
down so the bricks can be removed. Given the high energy consumption, emissions are also high.     
 
Control is generally very good during the firing process and the resultant quality improvement is 
considerable, with waste much lower than in clamps or BTK’s. 
 
(c) Continuation of the current situation (no project activity or other alternatives  
undertaken). This is the most cost effective scenario, as the fluctuations in production (firing 
bricks in clamp kilns) can be compensated for by simply increasing the production area – clamp 
kilns area – and building more clamps to fire bricks in. This does not require additional capital 
cost, only additional labour and labour cost and energy cost. The equivalent increase in CO2 
emissions (as shown for the existing baseline in tons of CO2 per quantity bricks fired) will result 
for the additional bricks to be fired through the clamp kilns. 
 
Waste and process bricks used will increase, resulting in more clay to be mined to achieve the 
required production volume, and more energy will be consumed equalling more emissions.   

 
Outcome of Step 1a:  Identified realistic and credible alternative scenario(s) to the project activity.  
 
In order of feasibility, the most realistic and credible alternatives to the proposed project activity will 
therefore be: 

- Continuation with the present technology, namely firing bricks in clamp kilns. 
- BTK’s to be constructed. 
- TVA’s to be constructed. 
- Tunnel kilns were shown not to be a viable alternative to the present technology.   

 
Sub-step 1b:  Consistency with mandatory laws and regulations:  
 
All of the alternatives considered including the proposed project activity as well as the status quo 
scenario (continued use of clamp kilns) is in compliance with all mandatory applicable legal and 
regulatory requirements. 
   
None of the alternatives can be discarded on the ground considered here and therefore the proposed 
project remains additional. 
  
Outcome of Step 1b:  All considered alternatives therefore remain credible alternative scenarios to the 
project activity and are in compliance with mandatory legislation and regulations. Additionality is proven 
up to step 1b. 
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Proceed to 3 (Barrier analysis).   
 
Step 3:  Barrier analysis  
 
Barriers faced that will: 
 

(a)   Prevent the implementation of this type of proposed project activity;  
 
When the first VSBK’s were constructed in South Africa in 2004 at Clay Fusion Technologies 
(CFT) in Vanderbijlpark, the kilns were considerably adapted from the typical kilns in use in 
Asia to overcome a barrier identified at the time in terms of shaft size of 10m2 each. Given the 
construction type – walls build with bricks with filling in between, the shafts could not be built in 
close proximity to each other, as provision had to be made for wall ties, and space had to be left 
for later maintenance. If 5 meter were to be left around each shaft for the aforementioned, the 
area taken up by each shaft would have been 63m2. 
 
Given a production of about 6 000 – 6 500 bricks per shaft per day, it equates to 5 shafts per 
million bricks X 63m2 per shaft = 315m2 per million bricks. Given that the average plaster brick / 
clamp firing plant in South Africa produce between 3 – 4 million bricks per month, an average of 
3 million bricks would therefore require 15 VSBK’s X 63m2 per shaft = 945m2 of kilns area. 
 
To overcome this barrier, the VSBK was re-designed to a modular unit, made up of pre-cast 
segments that could be erected close together. The result of the re-design was that the equivalent 
15 shafts now took up only 62.5m2. 
 
During test firing of the kilns at CFT, and again with the similar kilns build and erected in 
Namibia, the second constraint was encountered – namely setting the bricks inside the shafts. 
                                         
The drawings below indicate a typical 4 layer setting of bricks that will be entering / exiting the 
VSBK, and showing how the kiln is filled with rows / layers of bricks. The first layer shows the 
gaps to be left where the support beams will be pushed through – every 4th layer, supporting all 
the bricks in the shaft above it. 
 
NB. The CFT plant never came into operation to date, due to ongoing negotiations with 
ArcelorMittal over the purchase of the assets. Once concluded, the plant will be expanded and 
eventually started. The prior notice given by CFT of intent to register a CDM project effectively 
transferred to the Vhavenda Bricks site, where the technology developed to overcome all 
constraints experienced during testing of the technology 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 properly or carefully packed, and the bricks move during 
firing (expansion and shrinking) the bricks move or brake and fall into / fill up the spaces where 
the support bars are supposed to go through when that particular row / layer is at the bottom of 
the kiln. When the bars cannot be pushed through, they have to be hammered through, which 
cause further shifting / breaking of bricks, causing the bricks above in the shaft to collapse 
downwards, making it impossible to draw brick from the kiln. 
 
In events like these, the kiln must be left to burn through and then painstakingly packed out by 
hand – a total process that can take up to a week – before the kiln can be charged (filled) again 
and bricks can be burnt in the kiln / shaft. Even when the gaps can in some instances be cleaned 
and support bars can be inserted again, the time delay causes the fire inside the shaft to burn far 
up the shaft – out of the firing zone section in the middle of the shaft, and the shaft can take up to 
a day to stabilise again and get back into a proper firing rhythm.   
 
The proper working of a shaft – achieved when bricks are set correctly – can be achieved with 
sufficient skills by the packers and through good supervision. This does however become very 
difficult with mass production – when 10 shaft or more for example must be packed, and when 
this must be done 24/7. The fact that the VSBK’s are dependent upon proper setting 24 hours per 



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

 24

day – during night shifts, over week-ends and during public and other holidays proved to be the 
most difficult barrier to the technology. 
 
It was experienced during the test firing of VSBK’s that problems with packing that result in 
shafts having to be shut down – with the resultant loss of production and quality – regularly 
occurred had its origin in incorrect or improper setting during night shifts and over week-ends 
when supervision is a problem. 
 
The factory in Namibia decided after the test firing sequence of one VSBK to abandon the kilns 
altogether as replacement technology for the clamp kilns, and they reverted back to firing their 
bricks in the clamp kilns, based entirely on the problems experienced with the kiln that had its 
origin in the night shift and the assessment that they will not be able to put a shift system in place 
to ensure staff availability for nightshifts and over week-ends / public holidays. 
 
(b)   Do not prevent the implementation of at least one of the alternatives.  
 
The effective and efficient firing of bricks is always an 24/7 operation – meaning bricks may be        
produced during standard production hours / work day periods, but are fired around the clock. 
         
The crucial difference lies however in the amount of work / nature of the work needed after hours   
once a kiln has been lit / is under fire. The alternative technologies considered have the following   
after hour requirements / needs:  
 
- Clamp kilns. (Existing technology / scenario) – none. Once lit, a clamp kiln requires no  
afterhours management for the kiln to burn through. 
 
-  BTK . Kilns are packed and discharged during normal working hours only. With the brick 
being static and the fire moving through the bricks by means of draught, enough brick can be 
packed during normal working hours to avoid the necessity of afterhours packing / unpacking. 
The fire is moved by means of draught, with a fan being moved forward to move the fire forward 
in the kiln. This is also only done during normal working hours. It is only the feeding / stoking of 
the fire that require labour to operate after hours, with maximum 5 individuals per kiln. 
 
-  TVA / Hoffmann Kiln . Similar to the BTK above. The draught mechanism (fans and ducting 
are static or fixed and require no movement. Kiln chambers or sections are loaded unloaded 
during normal working hours only, and only firemen are needed after hours. The actual feeding 
of coal into the kiln can be mechanised by means of mechanical stokers, requiring only basic 
supervision after hours of 2 – 3 people. 
 
-  Tunnel kiln . Normally fully mechanised with kiln cars set in advance and lined up for entry 
into the kiln after hours, these kilns normally require only an operator in the control room after 
hours to oversee mechanical operation. 
 
The identified barrier does therefore not affect one of the alternatives to the same extend it affect 
the project activity / technology (VSBK’s). 

 
Sub-step 3a:  Identify barriers that would prevent the implementation of the proposed CDM 
project activity:  
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Establish that there are realistic and credible barriers that would prevent the implementation of the 
proposed project activity from being carried out if the project activity was not registered as a CDM 
activity.  Such realistic and credible barriers may include, among others:  
         
           (a)   Investment barriers, other than the economic/financial barriers in Step 2 above.  
 
           (b)   Technological barriers.  
 

Skilled and/or properly trained labour. The use of labour after hours generally presents a 
problem – especially unskilled but properly trained labour. Working after hour shifts impose 
constraints on travel to and from work, as most forms of public transport does not operate at 
all hours and the individuals are themselves often not mobile – they are in the lower income 
groupings and does not have own transport.  
 
Travelling after hours often also present a safety risk for individuals – especially women, 
which often make up a large percentage of the unskilled worker pool in less developed 
countries / areas.  
 
Dependence on labour causes obvious problems when they do not show up for shift / after 
hours work and they lack of proper control over the quality of work impacts badly on the 
operation of the VSBK’s as illustrated above.    

                   
            (c)   Barriers due to prevailing practice. 
                  

The project activity is the first of its kind.  In finding a solution to overcome the barrier 
identified here, it was decided to have pallets cast from cast iron that should be able to 
withstand the temperature and load stresses inside the VSBK. The pallet should have 
sufficient voids to allow the passage of the upward draught / heat inside the VSBK, and 
allow for the contact ignition of bricks – reliant on heat transfer from bricks below. 
 
The proposed project activity will be the first to utilise these pallets in order to overcome the 
barrier, and as such it is completely untried and untested technology. 
 
The pallets will allow bricks to be set in the layers shown in figure 1 above on the pallet. 
Enough bricks will be set on pallets to enable the kilns to be loaded / discharged after hours 
with pre-set pallets, removing the need for manpower to work after hours to pack bricks into 
and out of the kilns. The pallets will be loaded into the kilns with the aid of an overhead 
gantry crane, and the whole operation will only require a few operators after hours to move 
pre-packed pallets up to and into the kilns with the crane, and the discharged bricks (on 
pallets) will be moved with a forklift truck to a sorting area, where the bricks will be packed 
off the pallets during normal working hours only. 
 
Of equal importance, is the fact that the pallets will give stability to the bricks inside the 
kiln. It has been observed that that top layer in a VSBK sag in the middle – making it very 
difficult to set bricks neatly in straight rows onto them. This sagging is the result of the 
bricks centre of the kiln being hotter than the bricks on the sides for large sections inside the 
kiln – giving uneven sagging of the layer / row on the top. The resultant bad setting – 
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exacerbated by bad workmanship encountered with afterhours provision of labour leads to 
the problem with the support bars as described and the resultant closing of kilns. The pallets 
will further aid in preventing these problems, as the support bars will now only have to 
support a pallet at the bottom of the kiln, and not individual rows of bricks on which the 
weight of the entire kiln (bricks inside the VSBK) is resting.       
 
The functioning of the pallets is only been theoretically determined as well as the design and 
composition of the casting material. No proper estimations about the life cycle and 
productivity of these pallets could have been made and as such present a significant barrier 
in seeking finance for the project or for the pallets at least.  
 
The cost will be borne by the project participant initially and the recovery of this cost and 
more importantly the further development work that may be needed (new design and / or 
composition of the pallets, their replacement etc will ideally be contributed to by the CDM 
project in order to make the project viable.  

  
            (d)  Other barriers, preferably specified in the underlying methodology as examples.  
              
Outcome of Step 3a: Identified barriers that may prevent one or more alternative scenarios to 
occur.  
 
Not one of the alternatives will be affected by the barrier and all can occur (be implemented as 
alternative technology to clamp kilns) without impediment of the barrier. All the alternatives represent 
established, tried and proven technology, where input and operational costs can be exactly predicted and 
calculated. 
 
Sub-step 3b:  Show that the identified barriers would not prevent the implementation of at least one of 
the alternatives (except the proposed project activity):  
 
Not one of the alternatives will be affected by the barrier and all can occur (be implemented as 
alternative technology to clamp kilns) without impediment of the barrier. All the alternatives represent 
established, tried and proven technology, where input and operational costs can be exactly predicted and 
calculated.  
 
Step 4:  Common practice analysis  
 
The proposed project type has demonstrated to be first-of-its kind (according to Sub-step 3a).   
 
Conclusion. 
 
Based upon the satisfaction of steps 1, 3 and 4 it is concluded that the proposed project is additional. 
 
 
B.6.  Emission reductions: 
 

B.6.1. Explanation of methodological choices: 
>> 
The emission reductions for the project are calculated according to: 
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- AMS-III.Z. Methodology. 
- “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion” 
- “Tool to calculate baseline, project and/or leakage emissions from electricity consumption” 

 
BASELINE EMISSIONS 
 

Equation 1: 
 
For baseline emissions the formula hereunder was used. It is based upon the present production 
technology (clamp kilns) and average past production levels as well as the production levels that are set 
to prevail in the absence of the project. 
 
BEy = EFBL x PPJ,y + LEBL,y,transp 

  
BE

y
 the annual baseline emissions from fossil fuels displaced by the project activity in t CO

2
 

in year y (of the crediting period)  

EF
BL 

 The annual production specific emission factor for year y, in t CO
2 
/ kg  

P
PJ,y 

 The annual net production of the facility in year y, in kg 

LEBL,y,transp Baseline emissions through incremental transport in the year y (tCO2e) 

 
 
Equation 2: 
 
The annual production specific emission factor  (EFBL) is calculated as follows: 
 

EFBL = ��� �  (FCBL,j x NCVj x EFCO2,j)/PHy 

 

FCBL,j Average annual baseline fossil fuel consumption value for fuel type j combusted in the 
production process using weight units 

NCVj Average net calorific value of fuel type j combusted, TJ per unit volume or mass unit  

EFCO2,j CO
2 
emission factor of fuel type j combusted in the in the process i in t CO

2
/ TJ 

PHy Average annual historical baseline brick production rate in units of weight or volume, kg 
or m3 

 
Equation 3:    
     
EFCO2 = (CCj / NCVj) x MCFCO2               
����

EFCO2,j CO
2 
emission factor of fuel type j combusted in the in the process i in t CO

2
/ TJ 

CCj Carbon content of fuel type j in tons C / tons coal 
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NCVj Average net calorific value of fuel type j combusted, TJ per unit volume or mass unit 

MCFCO2 Mole conversion factor from carbon to CO2 (44  / 12 = 3.667)  

  

Equation 4:  

The annual transport specific emission factor  (LEy,transp) is calculated as follows: 
 

LEBL,y,tranp =��� ������� �� ((Qj / CTj) x DAFj  x EFCO2,t) 

LEBL,y,,transp Baseline emissions through incremental transportation in the year y in t CO2  
 

Qj The quantity of fuel type j combusted in the project activity in tons / year 

CTj Average capacity of coal trucks used in the project activity to deliver fuel type j to 
site in tons / truck 

DAFj Average incremental distance for coal transportation in km for fuel type j 

EFCO2 CO2 emission factor from fuel use due to transportation in t CO2 / km 

 
PROJECT EMISSIONS: 
 
The project emissions are the emissions resulting from the combustion of the reduced use of body coal. 
The project emissions are the baseline emissions that existed before the technology upgrade – when 
clamp kilns were used to fire bricks less the  

- Emission reduction from no longer using small nuts (coal)  
- Emission reduction from the reduced use of body coal  
- Emission reduction from  the reduced transportation of coal 

     Plus the 
- Emissions from the use of electricity from the grid in the project. 

 
Equation 5: 
 
PEy = (FCBC,y x COEFBC) + LEy,BC 

 

 
 
PEy 

Project emission in year y in tons CO2/year 

FCBC,y The quantity of body coal combusted in year y 

COEFBC The CO2 emission coefficient of body coal used in year y 
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LEy,BC Emission from transport of body coal in year  

 
COEFBC = NCVBC x EFCO2,j 

 

COEFBC The CO2 emission coefficient of body coal used in year y 

NCVBC,y Average net calorific value of body coal used in year y 

EFCO2,j Average CO2 emission factor of body coal in year y 

 
Equation 6: 
 
PEEC,y =  ECpj,j,y  x EFEL,j,y x (1+TDLjy) 
 
Scenario A: Option A1 was followed, as it was to calculate project emissions / leakage 
for electrical consumption from the grid.  
 
 
PEEC,y Project emission in year y in tons CO2/year for electrical consumption 

ECpj,j,y   Quantity of electricity consumed in year y in mWh 

EFEL,j,y Emission factor for electricity generated in tons CO2/mWh 

TDLjy Average technical transmission distribution loss for provided electricity to source j in year 
y  

 
 
EMISSION REDUCTION: 
 
Equation 7: 
 
ERy = BEy - PEy+ PEEC,y 
 
ERy The emission reduction in year y 

BEy The baseline emissions in year y  

PEy Project emission in year y  

PEEC,y Project emission in year y in tons CO2/year for electrical consumption 
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B.6.2.  Data and parameters that are available at validation: 
 
Data / Parameter: FCBL,CC 
Data unit: Tons 
Description: Average annual baseline fossil fuel consumption value for clamp coal 

combusted in the clamp kiln production process using weight units 
Source of data used: Vhavenda brick small nut purchase records 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 2011 (3 years) was averaged to 
get the monthly consumption of small nuts to fire clamp kilns. 

Any comment:  
 
Data / Parameter: NCVCC 
Data unit: TJ/t 
Description: Average net calorific value of coal combusted, TJ per unit volume or mass unit 
Source of data used: Analyses of the product as supplied 
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 analysis of the product 
supplied. The average for a period of 17 days between 04/06/2011 and 
31/07/2011 was calculated and used. The variations of the daily tests are small 
enough to take the aforementioned average to apply to the baseline – with 
0.02763 being the lowest value and 0.02898 being the highest value.  

Any comment:  
 
Data / Parameter: EFCO2,CC 

Data unit: t CO2 / TJ 
Description: CO

2 
emission factor of coal combusted in the in the production  

Source of data used: Formula used from IPCC Guidelines Vol.2 Table.1.4:  
EFCO2 = (CCj / NCVj) x MCFCO2  - 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 supplier and were applied to the 
IPCC formula to calculate the exact factor.  

Any comment:  
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Data / Parameter: FCBL,BC 
Data unit: Tons 
Description: Average annual baseline fossil fuel consumption value for body coal combusted 

in the clamp kiln production process using weight units 
Source of data used: Vhavenda brick body coal (duff) purchase records from 08/2008 – 07/2011 
Value applied: 6054 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data from the period August 2008 to July 2011 was averaged to get the 
monthly consumption of body coal (duff) to mix into the bricks fired in the 
clamp kilns. 7.5% was deducted from the figure as a conservative approach, to 
compensate for “green” losses – waste generated prior to the bricks being fired 
in the clamp kilns – as the body fuel is mixed with the clay prior to extrusion 
(forming bricks). 

Any comment:  
 
Data / Parameter: NCVBC 
Data unit: TJ/t 
Description: Average net calorific value of coal combusted, TJ per mass unit 
Source of data used: Analyses of the product as supplied 
Value applied: 0.0335 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

Data from Masters of Science (Chemical Engineering) dissertation conducted 
of Tshikondeni coal by Puphelei Milingoni Robert – University of Pretoria 
April 2007  

Any comment:  
 
Data / Parameter: EFCO2,BodyCoal 

Data unit: t CO2 / TJ 
Description: CO

2 
emission factor of coal combusted in the production process 

Source of data used: Formula used from IPCC Guidelines Vol.2 Table.1.4:  
EFCO2 = (CCj / NCVj) x MCFCO2  - 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 Engineering) dissertation conducted 
of Tshikondeni coal by Puphelei Milingoni Robert – University of Pretoria 
April 2007 and applied to the IPCC formula to calculate the exact factor. 

Any comment: Although both the mines from which the clamp coal was supplied (Groot 
Geluk) and the mine from which the body coal is supplied Tshikondeni belong 
to the same group (Xarro), Tshikondeni only switch to a fully computerised 
despatch and record keeping system in June 2011 – hence the same quality 
records were not available for both sources. The most accurate records of the 
qualities of Tshikondeni coal were found in the Masters Dissertation quoted 
above.  
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Data / Parameter: PHy 
Data unit: Kg 
Description: Average annual historical baseline brick production rate  
Source of data used: Vhavenda production records 
Value applied: 95 003 958 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data from the period August 2008 to July 2011 (3 years) was averaged to 
get the monthly production out of clamp kilns. This was multiplied by the 
average weight of the fired bricks (3.2 kg).  

Any comment:  
 
Data / Parameter: LEBLy,t 
Data unit: t CO2  
Description: Emissions through incremental transport in the year y  
Source of data used: Calculated total baseline emissions for transport of both, clamp coal and body 

coal. This was calculated by using the quantity of coal transported (Qcoal,y) 
divided by average load size (CTcoal,y) multiplied by the distance travelled 
(DAFcoal) multiplied by the DEFRA 2011 emission factor for heavy vehicles 
(EFCO2,t). 

Value applied: 118.35 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The formula used is contained in the UNFCCC ‘Tool to calculate project or 
leakage CO2 emissions from fossil fuel combustion’ document. 

Any comment:  
 
Data / Parameter: LEBLy.t,,BC 
Data unit: t CO2  
Description: Emissions through incremental transport of body coal in the year y  
Source of data used: Calculated baseline emissions for transport body coal. This was calculated by 

using the quantity of coal transported (QBC,y) divided by average load size 
(CTBC,y) multiplied by the distance travelled (DAFBC) multiplied by the DEFRA 
2011 emission factor for heavy vehicles (EFCO2,t). 

Value applied: 42.69 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The formula used is contained in the UNFCCC ‘Tool to calculate project or 
leakage CO2 emissions from fossil fuel combustion’ document. 

Any comment:  
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Data / Parameter: LEBLy,t,CC 
Data unit: t CO2  
Description: Emissions through incremental transport in the year y  
Source of data used: Calculated baseline emissions for transport of clamp coal. This was calculated 

by using the quantity of coal transported (QCC,y) divided by average load size 
(CTCC,y) multiplied by the distance travelled (DAFCC) multiplied by the DEFRA 
2011 emission factor for heavy vehicles (EFCO2,t). 

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 ‘Tool to calculate project or 
leakage CO2 emissions from fossil fuel combustion’ document. 

Any comment:  
 
Data / Parameter: QCC,y 

Data unit: tons / year 
Description: The quantity of clamp coal combusted in the project activity during year y  
Source of data used: Vhavenda Bricks production records 
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 period of August 2008 to July 2011 
was added up from delivery notes and divided by 3 to get an annual average.  

Any comment:  
 
Data / Parameter: QBC,y 

Data unit: tons / year 
Description: The quantity of body coal combusted in the project activity during year y  
Source of data used: Vhavenda Bricks production records 
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 period of August 2008 to July 2011 
was added up from delivery notes and divided by 3 to get an annual average. 
From this average 7.5 % were deducted to compensate for green losses – as the 
coal gets mixed with clay prior to manufacturing losses at extrusion and during 
drying were calculated at 7.5 % using a conservative or inflated 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 period (August 2008 – July 2011), 10 399.55 tons of coal 
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(small nuts) were delivered to Vhavenda Bricks. According to the despatch 
records at the mine, this was done with 322 loads – giving 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 period (August 2008 – July 2011), 19,634,210 tons of coal 

(duff) were delivered to Vhavenda Bricks. According to the despatch records at 
the mine, this was done with 540 loads – giving an average of 36.29 tons per 
load. 

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: DAFCC 

Data unit: km / truck 
Description: 700 Km 
Source of data used: Road distance from Groot Geluk mine situated at Laphalale (Limpopo Province) 

to Thohoyandou (Limpopo Province) round trip (distance between mine and 
factory = 350Km) 

Value applied:  700  
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied: 

This parameter will fall away in the proposed project activity, as external coal 
will not be used to fire bricks as in the baseline activity (use of clamp kilns) 

Any comment:  
 
Data / Parameter: DAFBC 

Data unit: km / truck 
Description: Distance travelled for the delivery of body coal from Tshikondeni mine to the 

factory 228 Km round trip (distance between mine and factory = 114 Km) 
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Source of data used: Road distance from Tshikondeni mine 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: EFCO2, transp 

Data unit: t CO2 / km 
Description: Emission factor for road transport.  
Source of data used: DEFRA 2010 figures used as no updated figures for South Africa could be found  
Value applied:  0.00112 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied: 

See DEFRA for details of methodology. 50% loading was used as vehicles bring 
loads in and run back empty to the mine. 

Any comment:  
 

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

Historic Baseline emissions for period 08/2008 – 07/2011 averaged 

Year BEy EFBL  PPJ,y LEBL,y,transp 
  tons CO2 tons CO2/ kg kg tons CO2 

2008-2011 31732.91 0.0003327 95003958 127.03 
 
Calculating the historical baseline for the period 08/2008 – 07/2011 averaged using: 
EFBL = ��� �  (FCBL x NCVcoal x EFCO2,coal)/PHy 

 

Year EFBL  FCBL,CC NCVCC EFCO2,CC PHy FCBL,BC NCVBC EFCO2,BC PHy 

  
tons 

CO2/kg Tons TJ/ ton 
ton CO2/ 

TJ Kg tons* TJ/ ton 
ton 

CO2/TJ Kg 
08/2008

- 
07/2011 0.0003327 3466.5 0.02825 110.3 95 003 958 6054 0.0335 102.6 95 003 958 

 
EFCO2,coal in the above equation calculated for the two different types of coal used (small nuts = clamp 
coal or CC and duff = body coal or BC), using the following equation: 
EFCO2 = (CCj / NCVj) x MCFCO2               
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Year EFCO2,CC CCCC NCVCC MCF EFCO2,BC CCBC NCVBC MCF 

  
tons 

CO2/ kg % / 100 TJ / ton   
tons CO2/ 

kg % / 100 TJ / ton   
08/2008 – 
07/2011 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 

 
Transport emissions for the two different coal types as described, were calculated using the following 
equation: 
LEBL,y,t =��� ������� �� ((Qcoal,y / CTcoal,) x DAFcoal  x EFCO2,t) 
 

Year LEBL,y,t LEBL,y,t,CC QCC,y CTCC DAFCC EFCO2,t LEBL,y,t,BC QBC,y CTBC DAFBC EFCO2,t 

  
tons 
CO2 

tons 
CO2 Tons 

tons/ 
truck Km 

tons 
CO2/km 

tons 
CO2 tons* 

ton / 
truck Km 

tons CO2 

/km 
08/08 – 
07/11 127.03 84.33 3466.52 32.30 700 0.00112 42.69 6053.88 36.29 228 0.00112 

 
 
The scenario relevant to the project was calculated as follows: 
 
Equation 1: Baseline emissions 
 
BEy = EFBL x PPJ,y+LEBL,y,transp 

 
Projected baseline for the 10 years in absence of the project activity. 

Year BEy EFBL  PPJ,y LEBL,y,transp 
  tons CO2 tons CO2/ kg Kg tons CO2 

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: 
 
EFBL = ��� �  (FCBL x NCVcoal x EFCO2,coal)/PHy 

 

Year EFBL  FCBL,CC NCVCC EFCO2,CC PHy FCBL,BC NCVBC EFCO2,BC PHy 

  
tons 

CO2/kg Tons TJ/ ton 
ton CO2/ 

TJ Kg tons* TJ/ ton 
ton 

CO2/TJ Kg 
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2013 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2014 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2015 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2016 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2017 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2018 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2019 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2020 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2021 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

2022 0.0003327 4086.7 0.02825 110.3 112 000 000 6554 0.0335 102.6 112 000 000 

 
* From the consumption figures for body coal as per the delivery notes to site for the last 3 years, the   
   average per year was 6544.74 tons.  
  Using the historical baseline information above, the consumption for the expected production 
average for the period set out calculated to 7 700 tons and then 7.5% was deducted for “green waste” 
– prior to firing bringing the figure back to 6 545 tons (following a conservative approach).  

 
Equation 3:        
 
EFCO2 = (CCj / NCVj) x MCFCO2               
   

Year EFCO2,CC CCCC NCVCC MCF EFCO2,BC CCBC NCVBC MCF 

  
tons 

CO2/ kg % / 100 TJ / ton   
tons CO2/ 

kg % / 100 TJ / ton   

2013 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2014 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2015 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2016 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2017 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2018 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2019 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2020 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2021 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 
2022 110.33 0.85 0.02825 3.667 102.57 0.937 0.0335 3.667 

 
        
 
Equation 4: 
 
LEBL,y,t =��� ������� �� ((Qcoal,y / CTcoal,) x DAFcoal  x EFCO2,t) 
 

Year LEBL,y,t LEBL,y,t,CC QCC,y CTCC DAFCC EFCO2,t LEBL,y,t,BC QBC,y CTBC DAFBC EFCO2,t 

  tons tons Tons tons/ Km tons tons tons* ton / Km tons CO2 
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CO2 CO2 truck CO2/km CO2 truck /km 

2013 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2014 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2015 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2016 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2017 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2018 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2019 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2020 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2021 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

2022 145.58 99.42 4086.65 32.30 700 0.00112 46.16 6545.0 36.29 228 0.00112 

 
For the proposed project activity, the following scenario will apply: 
Equation 5: 
 
PEy = (FCBC,y x COEFBC) + LEy,t,BC 

 

Year PEy FCBC,y COEFBC LEy,t,BC 

tons CO2/year tons**   tons CO2 

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 project scenario has been planned in accordance with the 
required body fuel (carbon and CV) for optimum VSBK performance.   
 
LEy,t,BC =(QBC,y/ CTBC) x DAFBC xEFCO2,t 
 

 
Year LEy,t,BC QBC,y CTBC DAFBC EFCO2,t 

 tons CO2 tons** tons / truck Km tons CO2/km 
2013 18.51 2625 36.293 228 0.00112 
2014 18.51 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 

 
COEFj  = NCVj  x EFCO2,j 

 

Year COEFBC NCVBC EFCO2,BC 

    TJ / ton tons CO2/ 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: 
 
PEec,y =  ECpj,j,y  x EFEL,j,y x (1+TDLjy) 
Scenario A: Option A1 was followed, as it was to calculate project emissions / leakage 
for electrical consumption from the grid.  
 

Year PEec,y ECpj,j,y   EFEL,j,y TDLjy 
tons 

CO2/year mWh/year* 
tons 

CO2/mWh 
1 + fraction 

(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 the equipment to operate the                                                        
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   VSBK’s is used. The kW size X the expected number of hours the motors  
   will operate = kWh X 0.001  = mWhy 
 
 
Equation 7: 
 
ERy = BEy - PEProject,y – PEELEC,y 

����
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NB: Figures used in the tables may not add up exactly, as they were copied from the work sheets   
using more decimal numbers in factors and coefficients. Worksheets (excel) attached.  

 
 
B.6.4 Summary of the ex-ante estimation of emission reductions:   
>> 

 
Year 

Estimation of 
project activity 

emissions.              
(tones CO2 equiv) 

Estimation of 
baseline 

emissions                
(tones CO2 equiv) 

Estimation of 
leakage 

(Electricity cons) 
(tones CO2 equiv) 

Estimation of 
overall emission 

reductions                  
(tones CO2 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 
CO2) 

90379.60 
 

353719.40 2814.70 260525.20 

 

Year ERy BEy PEProject,y 
 

PEELEC,y 
  tons CO2/year  

2013 26052.52 35371.94 9037.96 281.47 
2014 26052.52 35371.94 9037.96 281.47 
2015 26052.52 35371.94 9037.96 281.47 
2016 26052.52 35371.94 9037.96 281.47 
2017 26052.52 35371.94 9037.96 281.47 
2018 26052.52 35371.94 9037.96 281.47 
2019 26052.52 35371.94 9037.96 281.47 
2020 26052.52 35371.94 9037.96 281.47 
2021 26052.52 35371.94 9037.96 281.47 
2022 26052.52 35371.94 9037.96 281.47 
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B.7 Application of a monitoring methodology and description of the monitoring plan: 
 

B.7.1 Data and parameters monitored: 
 

Data / Parameter: P
PJ,y

 

Data unit: Kg 
Description: The annual net production of the facility in year y 
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 
and procedures to be 
applied: 

The number of extruded bricks will be recorded monthly and multiplied by the 
average brick weight. This average weight will be established from records of 
bricks submitted for periodic quality testing in terms of ISO standards. All bricks 
tested have their weight recorded and the average will be used for verification. 

QA/QC procedures to 
be applied: 

If there are significant differences between the measured values of the bricks and 
the historic average weight then it must be justified in the monitoring report. 

Any comment:  
 
Data / Parameter: FCBC,y 

Data unit: tons/year 
Description: The average quantity of coal combusted in the project activity during the year y 
Source of data to be 
used: 

Monthly body coal purchase records at Vhavenda Bricks. 

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

2625 (More body coal was estimated than what the consumption for VSBK’s 
show in research, as a conservative approach was followed). 

Description of 
measurement methods 
and procedures to be 
applied: 

The coal used for the brick production process will be measured on site on a 
monthly basis. 

QA/QC procedures to 
be applied: 

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

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

 
Data / Parameter: NCVBC,y 
Data unit: TJ/ton 
Description: Average net calorific value of the body coal in year y 
Source of data to be As soon as the supply mine has regular product quality data available, this data 
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used: will be regularly obtained and stored. 
Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

0.0335 

Description of 
measurement methods 
and procedures to be 
applied: 

The value will be confirmed on a quarterly basis with the supplier. 

QA/QC procedures to 
be applied: 

 

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

 
Data / Parameter: EFCO2,j 

Data unit: t CO2 / TJ 
Description: the weighted average CO2 emission factor for body coal in the year y 
Source of data to be 
used: 

 

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

102.57 

Description of 
measurement methods 
and procedures to be 
applied: 

Data from Masters of Science (Chemical Engineering) dissertation conducted of 
Tshikondeni coal by Puphelei Milingoni Robert – University of Pretoria April 
2007 and applied to the IPCC formula to calculate the exact factor. The 
calculation will be adjusted according to any new mean average data that 
becomes available from continuous analysis to be requested from the supplier.  

QA/QC procedures to 
be applied: 

SANS accreditation certificates will be requested annually from any testing 
facility from which product quality data is obtained via the supplier. 

Any comment:  
 
 
Data / Parameter: LEy,t,BC 
Data unit: t CO2  
Description: Emissions through incremental transport in the year y  
Source of data to be 
used: 

Calculated total emissions for transport of body coal. This was calculated by 
using the quantity of coal transported (Qcoal,y) divided by average load size 
(CTcoal,y) multiplied by the distance travelled (DAFcoal) multiplied by the 
DEFRA emission factor for heavy vehicles (EFCO2,transp.). 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 

18.51 
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section B.5 
Description of 
measurement methods 
and procedures to be 
applied: 

The formula used is contained in the UNFCCC ‘Tool to calculate project or 
leakage CO2 emissions from fossil fuel combustion’ document. 

QA/QC procedures to 
be applied: 

 

Any comment: DEFRA figures were used as no updated figures for South Africa were found 
 
Data / Parameter: Qcoal,y 

Data unit: tons / year 
Description: The quantity of coal combusted in the project 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 will be measured on site on a 
monthly basis, to verify the projected figure calculated 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 coal delivery notes and the on-site 
stockpile. If there are significant differences then these must be justified in the 
monitoring report. 

Any comment:  
 
Data / Parameter: ECel,j,y 

Data unit: mWh/y  
Description: Quantity electrical consumption by project in year y.  
Source of data used: The current supplied to the project will be measured at the distribution box for 

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 equipment to operate the VSBK’s 
is used. The kW size X the expected number of hours the motors will operate = 
kWh X 0.001  = mWhy 

QA/QC procedures to 
be applied: 

Currency metering equipment to be installed will have shown to have passed 
the required calibration requirements as laid down by SANS, and will be 
recalibrated as periodically as per the required guideline laid down by the 
standard. 

Any comment:  
 
Data / Parameter: EFEL,j,y 

Data unit: Ton CO2 mWh  
Description: Emission factor for electricity from the national grid.  
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Source of data used: Calculated for the South African national 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 coal is 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. 

QA/QC procedures to 
be applied: 

 

Any comment: The grid emission factor will be fixed for the duration of the project on an ex 
ante basis, as is allowed for by the tool. 

 
 
Data / Parameter: TDLj,y 

Data unit: fraction  
Description: Average technical transmission distribution 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 Africa) measures the loss factor 
every year and publish it in their annual report.  

QA/QC procedures to 
be applied: 

 

Any comment: New figures will be available annually from this source.  
 
 
Data / Parameter: Weight of brick leaving VSBK 
Data unit: Kg 
Description: The average weight of an Vhavenda Bricks brick 
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 
measurement methods 

Bricks will be randomly chosen and weighed on a calibrated scale on a frequent 
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 regularly calibrated. The weight of 
individually weighed bricks will be compared with the average and large 
differences will be justified in the monitoring report. 

Any comment:  
  

 
Data / Parameter: Brick Quality 
Data unit: no unit 
Description: Class of brick specified in SANS 227 or appropriate 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 standard during 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 kept and made available for verification by inspectors as set 
out in AMS 111Z, the project applicant will maintain and keep the following records: 
 

·  Production records. 
 

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

 
·  Raw material records. 

 
o Records of all the deliveries of body fuel to the plant.  

 
·  Power consumption data. 

 
o Provision will be made in the register where daily production is logged, to register the 

reading of the power supply meter to the project activity on a daily basis. Overall usage 
will be verifiable on the actual meter reading at any time an inspection is made. 
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·  Product performance criteria – compressive strength data. In accordance with the requirement, 

compressive strength test will be done at least six monthly on the bricks fired through the 
VSBK’s. The tests will be conducted at a SANS (South African National Standards) accredited 
testing facility, and the records will be kept in a testing file where it can be accessed by any 
inspection / verification personnel.  

 
·  The applicable standard for compressive strength is SANS 227 and compressive strength is the   
·  only laid down criteria presently for non-facing plaster (NFP) bricks. 

 
·  Emissions records. Stack monitoring will be conducted on CO2 emission levels by way of a 

monitoring device to be inserted in the stack and record the emissions released. Three X 20 
minutes samples at a time should be sufficient to obtain emission levels, and the frequency of 
such measurements will be decided with the occupational hygiene service provider who already 
conducts particulate emission monitoring on site.   

 
o The exact test and sampling procedure will be in accordance with SANS, and reports 

from the service provider will be kept separate for inspection and verification purposes.  
 

·  Although VHAVENDA will not contribute to but will reduce air pollution through the 
technology switching mechanism, it is recommended that stack monitoring be conducted 
quarterly for every year of the project activity.  
 

 
B.8 Date of completion of the application of the baseline  and monitoring methodology and the 
name of the responsible person(s)/entity(ies) 
>> 
 
SECTION C.  Duration of the project activity / crediting period  
 
C.1 Duration of the project activity: 
 
 C.1.1. Starting date of the project activity:  
>> 
2011 
 C.1.2. Expected operational lifetime of the project activity:  
>> 
 
C.2 Choice of the crediting period and related information:  
 
 C.2.1. Renewable crediting period 
 
  C.2.1.1.   Starting date of the first crediting period:  
>> 
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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 environmental impacts 
of the project activity:  
>> 
An environmental assessment or any related activity in terms of the National Environmental Management 
Act (NEMA) is not required.  
 
D.2. If environmental impacts are considered significant by the project participants or the host 
Party, please provide conclusions and all references to support documentation of an environmental 
impact assessment undertaken in accordance with the procedures as required by the host Party: 
>> 
An environmental assessment or any related activity in terms of the National Environmental Management 
Act (NEMA) is not required. This was confirmed in terms of a record of exemption granted by the 
Limpopo Department of Economic Development, Environment & 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 stakeholders have been invited and compiled: 
>> 
 
E.2. Summary of the comments received: 
>> 
 
E.3. Report on how due account was taken of any comments received: 
>> 
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY  
 
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 

in the production process 
EFCO2,BC 104.2 t CO2 / 

TJ 
Formula used from IPCC 
Guidelines Vol.2 Table.1.4:  

EFCO2 = (CCj / NCVj) x 
MCFCO2   

 Emission factor for 
electricity used in the 
production process 
 
 

EFEL,j,y 0.99 Ton 
CO2 
mWh 

The exact emission from the 
burning of carbon coal is 
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 
transmission distribution loss 
for providing electricity 

TDL j,y 0.083 Fraction Figure calculated by Eskom. 
* 

 Baseline Related 
Parameters 

    

 Parameter Variable Values Units Remarks 
 Emission factor for clamp 

coal used in the production 
process 

EFCO2,CC 110.3 t CO2 / 
TJ 

Formula used from IPCC 
Guidelines Vol.2 Table.1.4:  
EFCO2 = (CCj / NCVj) 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 CO2 conversion 
factor. 

MCF 3.667 tCO2/tC Ratio of the molecular 
weight of carbon and of 
CO2. 

 Emissions factor for 
transport of coal 

EFCO2,T 
  

0.00112 
 

tons 
CO2/km 

 

DEFRA figures for 2010** 

* Eskom Annual report 2011 http://financialresults.co.za/2011/eskom_ar2011/add_info_tables.php 
** DEFRA ��������	
��	����
�������	���������������� �
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Annex 4 
 

MONITORING INFORMATION  
 

- - - - - 


