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\ Al Title of the project activity: |
>>
ACEL Blended cement project at Sankrail grindingt un
Version 6, 15/12/06

\ A.2. Description of theproject activity : |
>>
The project activity consists of an increase in bkending of fly ash in the PPC cement produced by
Ambuja Cements Eastern Ltd. (ACEL). The projeaswriginally one of the Gujarat Ambuja Cements
Limited (GACL) blended cements projects (these halveady been submitted to the MoEF). However,
due to corporate activity, the ACEL project has nmeen submitted as a separate project activithas t
host company is different.

The current percentage blend of fly-ash in PPC yzed by ACEL is 26%, and the project activity is
expected to enable ACEL to increase this to 32%zadnmve.

The current fly ash blend level represents a plafee ACEL and to increase the blend above thigllev
requires significant effort and investment and lsgs a number of barriers. To help overcome these
barriers ACEL is utilising the CDM.

The project activity will displace clinker with flgsh in the production of PPC. This will redudekar
production and the associated £#nissions.

The project contributes to sustainable developnreat number of ways. In terms of social well being,
the cement plant is an important local employehe Project activity will directly increase employnte

in research and marketing personnel. In additioBER provides education facilities for 1200 local
students, local health facilities such as immuiseand HIV advice and rural infrastructure. Imte of
economic well being, the project activity has résdlin additional investment in research and marget

as well as in fly ash handling facilities. A majonpact of the project activity is in terms of
environmental well being — limestone is a finitsgerce, and the (open cast) mining of limestone can
have adverse environmental effects. Fly ashhbg-product of electricity generation, and is a jpreid

for which disposal can be difficult. Replacing éatone-derived clinker with fly ash therefore poms
two benefits. Moreover, clinker production is Higknergy intensive. Reducing clinker productioifi w
therefore conserve energy and given the power ahpestthat are prevalent in many parts of Indid, wil
assist India’s overall development process. Th¢eptawill also reduce emissions of greenhouse gases
Finally, in terms of technological well being, tpeoject activity involves the development of specif
technologies to increase the fly ash content of PHGe technology involved in blending fly ash has
been developed indigenously by GACL and ACEL, drebé organisations have referred of a number of
scientific studies that have been carried out iménl countries on options available for increasireg
blending of fly ash and on the properties of PPIae project contributes to sustainable developneat i
number of ways. A key impact of the project atyivsé environmental — limestone is a finite res@yrc
and the (open cast) mining of limestone can haveraé environmental effects. Fly ash is a by-pebd

of electricity generation, and is a product for grhidisposal can be difficult. Replacing limestone-
derived clinker with fly ash therefore provides tlwenefits. Moreover, clinker production is highly
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energy intensive. Reducing clinker production viflerefore conserve energy and given the power
shortages that are prevalent in many parts of Jwdlhassist India’s overall development process.

A.3. Project participants:

>>

Name of Party involved

Private and/or public entityies)
project participants
(as applicable)

Kindly indicate if the Party
involved wishes to be
considered as a project

participant
India (host) Private entity: Ambuja Cements Eastdth | No
United Kingdom Private entity: Agrinergy Ltd. No

\ A.4.  Technical description of the project activity

\ A.4.1. Location of the_project activity

>> The project takes place at the cement grindiagtpwned and run by ACEL. The location of this

cement plants is:

Sankrail Unit
P.O. Dhulagori
Village Sankrail
Howdah 711 302
W. Bengal

Latitude: 22034'N
Longitude: 88014'E

| A4.1.1. Host Party(ies):
>> India
‘ A4.1.2. Region/State/Province etc.. |
>>
W. Bengal
‘ A4.13. City/Town/Community etc: |
>>
Village Sankrail, Howrah
A4.1.4. Detail of physical location, includingnformation allowing the

>>

The details of the plant location are outlined abovihe cement plant is easily visable and uniquely
identifiable. Its location in the wider contextlafiia is outlined in the map below.
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‘ A.4.2. Category(ies) of project activity |
>>
Manufacturing industries

‘ A.4.3. Technology to be employed by the projecttvity : |
>>
The annual capacity of the Sankrail grinding ugitLimillion tonnes cement. The Sankrail grinding u
utilises clinker that is produced at the Bhatajdirdkerisation unit, also owned by ACEL. The Bhatep
unit is situated in Chhattisgarh and in 2003-4 poadl 1.1 million tonnes of clinker, of which 0.6lllon
tonnes was utilised by the Sankrail unit.

The technology involved in blending fly ash hasrbeeveloped indigenously by ACEL and GACL.
However, ACEL and GACL have referred of a numbes@éntific studies that have been carried out in
Annex 1 countries on options available for increggihe blending of fly ash and on the properties of
PPC.

A.4.4. Brief explanation of how the anthropogenic emissianof anthropogenic greenhouse

account national and/or sectoral policies and circmstances:
>>

The project activity consists of increasing thenbieg of fly ash in PPC produced at the projecs.sit
This will reduce clinker production and associa®dG emissions (at Bhatapara). As outlined in the
methodology, these emissions arise from the caioima of limestone, fossil kiln fuel combustion and
consumption of electrical energy.

The proposed project will take the additive blendatlevel that is “first of its kind” and which Wil
require a number of barriers to be overcome. Aswmrable R&D effort has been and will continue to
be made to enable the increase in fly-ash blendgsgpciated with the project activity, whilst cruigia
maintaining the quality and reputation of Ambujastean PPC. At the same time, considerable
marketing and educational effort must be undertdakegnsure that customers are aware that the ygualit
and properties of the brand remains the same, téetbi@ increased fly ash content.

In the absence of the project activity, these astiould not be undertaken, and the fly ash blend o

PPC produced by the Sankrail unit would remainhatdurrent level. Under this (baseline) scenario,
clinker production per tonne of cement and henc&@irhissions would also be higher.
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>>
Years Annual estimation of emission reductions in
tonnes of CO2e
Year 1 25061
Year 2 44270
Year 3 43487
Year 4 32221
Year 5 25999
Year 6 33030
Year 7 22151
Year 8 11054
Year 9 0
Year 10 0
Total estimated reductions(tonnes of 237272
CO2e)
Total number of crediting years 10
Annual average over the crediting 23727
period of estimated reductions
(tonnes of CO2 e)

N.B. These emissions reductions are projections. h& actual amount of emissions reductions
generated will be dependant on the success ACEL dekies in overcoming the technical and market
barriers to an increase in the fly ash blend.

‘ A.4.5. Public funding of the project activity. |
>>

‘ B.1. Title and reference of the approved baseline ethodologyapplied to the project activity: |
>>
ACMO0005, version 3, 19May 2006
“Consolidated Baseline Methodology for Increasing Blend in Cement Production”

B.1.1. Justification of the choice of the methodoby and why it is applicable to the project

>>
The methodology used has been specifically desifmregdroject activities of this kind. In terms tife
specific applicability conditions:

= There is no shortage of additives to prevent leakaipted to the lack of blending materials —
The project activity will result in an increase tine percentage of fly ash blended in PPC
produced at the ACEL cement plant. The ACEL plarsituated in India. Fly ash production in

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



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

ONECCe
-~y

CDM - Executive Board page 7

India is estimated at around 90 million tonnes year, whilst annual utilisation is estimated at
13 million tonne& Disposal of fly ash in India is considered amiemmental problem. We can
therefore conclude that there is sufficient supglyly ash that the project activity will not lead
other PPC producers to reduce their fly ash bletel r

= The methodology is applicable to domestically smidiput of the project activity sold plant and
excludes export of blended cement types — Thisésase.

= Adequate data are available on cement types immd&et — This is the case. A database has
been obtained from the Cement Manufacturers Asgoniaf India.

B.2.  Description of how the methodology is applieth the context of the project activity. |

>>

Baseline Scenarios

The first element of the methodology is to identifie baseline scenario. Production of fly ash thase
PPC in India is subject to the Bureau of Indiam8&ads specification IS: 1489 (Part 1). This siexi
that the percentage of pozzolana material (i.eaflly) in PPC must fall between the ranges of 15% to
35%. The current blend level is 26%. This is atimum level that has been reached based on the
clinker and fly ash quality at the plant, and takinto account the views of PPC users. This leats$ f
within the range specified by IS: 1489 (Part 1) #éimete is no requirement or need for this levebeo
increased. The likely baseline scenario is thinoation of the current blend level, althougtSiection

B.3 we also evaluate the project activity as ammiaébaseline scenario.

In addition to the project activity and maintenanée¢he current blend level, other theoreticallsgible
baseline scenarios consist of:

= Areduction in the blend level
= A switch to production of Ordinary Portland CeménPC)
= A switch to production of another type of cemeng(®ortland Blast Furnace Slag Cement)

Given the barriers to increasing the blend of #f & PPC, and the continued prevalence of customer
resistance to high fly-ash blended cements, ther possibility that ACEL would reduce the fly-ash
blend. However, demonstrating that this would odsulifficult and indeed this is an unlikely basel
scenario. We can exclude this course of actiodo@isg so is a conservative assumption. A switch to
PBFS is a potential possibility. However, PBFSduction is limited to areas where there is avalitgbi

of slag from steel plants. This is not the casthatproject activity cement plant, and this opteam
therefore also be ruled out.

The realistic and credible alternatives can theeehe restricted to two — the existing practiceehent
production and the proposed project activity — dredefore the tool for demonstration of additiotyails
used to determine the most likely baseline scer{age Section B.3.).

Baselines Emissions
The first element in the calculation of baselingssions is the baseline benchmark share of climker
PPC. In line with the applied methodology thisadculated as the lowest value among the following:

! Source: http://www.tifac.org.in/news/flymgm.htm TIFAC is an autonomous organisation under theiaim
Department of Science and Technology
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0] The average (weighted by production) mass percergaglinker for the 5 highest blend
cement brands for the relevant cement type inggen; or

(ii) The production weighted average mass percentagekér in the top 20% (in terms of
share of additives) of the total production of bhended cement type in the region; or

(i) The mass percentage of clinker in the relevant oetype produced in the proposed project
activity plant before the implementation of the Cpkbject activity.

The first step is to define the relevant regiondach project. As outlined in the methodology:

Definition of Regions

“The “Region” for the benchmark calculation needs lte clearly determined and justified by project
participants. The default is the national market BlPs can define a geographic region as the area
where each of the following conditions are met: gf)least 75% of project activity plant’s cement
production is sold (percentage of domestic saldly)piii) includes at least 5 other plants with the
required published data; and (iii) the productiam the region is at least four times the projectiatt
plant’s output. Only domestically sold output issimlered and any export of cement produced by the
project activity plant are excluded in the estiratbf emission reductions.”

We choose not to define the region as the natioraaket. This can be justified because India iargd
country — the key elements which define the extdéraidditive blending (fly ash and clinker qualityca
market perceptions) vary greatly within the countvoreover, the cost and time of moving cement
around the country make this unfeasible. For thressons, a state based approach is deemed most
appropriate. The state in which the plant is ledas also the state where most of the cement bofpu

the plant is sold. We then extend the region jaceht states that purchase the next most cenamt fr
the plant. We do this until the region accountsdbleast 75% of the cement plant’s sales (asimedju

by ACMO0005).

The region is defined as the area that meets tbeeathree criteria for the project activity plahy.
Bengal, Jharkand, Orissa, and Chhattisgarh. Anaggplon of how this regional definition meets the
three criteria outlined in the methodology is po®d below.

The first region definition condition is that it is the area within which at least 75%tloe project
activity plant's cement production is sold (domesiales only). The final row of the table below
outlines the percentage of domestic sales occukitigin the defined Region and illustrates thasthi
criteria is met.

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



=) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 "
«2) I
¥ ~

CDM - Executive Board page 9

ACEL Plantwise Despatches to States - 2003-2004r{tes)

State Sales

West Bengal 912,789
Assam 48,961
Orissa -
Jharkhand -
Bihar -
Nepal(Export) -
Andaman Niccobar 2,425
Mizoram 990
% of_ Total Domestic Sales in 95%
Region

Source: ACEL

The second region definition conditionis that the Region includes at least 5 other plavite the
required published data. There are 12 cementglanthe region which produce PPC. However, 4 of
these plants (Chaibasa, Singbhum, Rajgangpur ar@ B&garh) produce a large volume of slag based
cement (77%, 64%, 70% and 70% of total cement mtoolu respectively). This means that calculation
from CMA data of the clinker content of PPC is Uiadgle, and the figures given for these 4 plants ar
outside of regulatorally allowed and/or feasibleels. The table below therefore outlines the other
cement plant in the identified Region with the riegd data, and also shows the percentage of clinker
PPC at each of these cement plants. As requitetk aire at least 5 plants in the region with dogiired
data.

Idcol Bargarh 83%
Hirmi 7%
Jharsuguda 76%
Tilda 76%
Raipur 76%
Durgapur 74%
Bilaspur 68%
Source: CMA

The third and finalregion definition condition is that cement production in the region is at |dagt
times the project activity plant’'s output. Theleabelow shows the cement production of the regiach
of that of the project activity cement plant. Asde seen, the share of the project activity [damittput
is well below 25% of the Region’s production.
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Cement plant 923,960

output

Cement 16,112,680
Production of

Region

% of total 6%

Source: ACEL, CMA

Determination of benchmark
Having established the regions, the next step determine the benchmark clinker and additive aante
of PPC in each region. As outlined in the apptigethodology, the benchmark for baseline emissisns i
defined as the lowest among the following:
0] The average (weighted by production) mass percerdghaglinker for the 5 highest blend
cement brands for the relevant cement type ingbion; or
(ii) The production weighted average mass percentagénkér in the top 20% (in terms of
share of additives) of the total production of bhended cement type in the region; or
(i) The mass percentage of clinker in the relevant oetype produced in the proposed project
activity plant before the implementation of the Cpkbject activity.

To determine (i) and (ii) above, the methodologipgates either statistically significant random
sampling or the use of reliable and up to date ahaata from a reputable and verifiable sourcetaDa
OPC and PPC production and on clinker productiahgrinding at cement plants in India is provided by
the Cement Manufacturers Association of India (CMAhis data, which is from a reputable source and
is verifiable, is used to derive the clinker contenPPC produced the above region. For consistghey
same data is used to determine (i).

Benchmark clinker content, 2003-4

(i) 71.9%
(i)  68.2%
(i)  68.7%

Source: CMA data

The methodology stipulates that the lowest valueragrthe three options be selected as the benchmark
baseline for the base year (2003-4). This is 68.2%

Trend increase in additive blend

As outlined in the methodology, we have selectedpecifyex-antean annual increase in the additive
blend. The reason for this is to alleviate the itaoimg burden and importantly to increase the aaty

of CER volumes.

The large scale production of PPC in India is &né@henomenon. PPC production has increased from
15.57 million tonnes in 1998-99 to 60.23 milliomé&s in 2004-5. For this reason, the historicah aat

the blending of fly-ash is neither detailed noiiaiele enough to base a trend analysis upon. Mereov
the level of fly-ash blending being considered ag pf the project activity is qualitatively diffent to
levels previously blended and therefore analysipre¥ious blending levels, even if feasible, wontt
provide a meaningful basis for estimating basefimessions. For these reasons, we select the mmimu
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annual 2% increase in additives as outlined inntlie¢hodology. Incorporation of this trend increése
conservative as the likely baseline scenario isrdicuation of the current blend level.

Baseline Emissions Factors

Having determined the benchmark for baseline eonissispecific baseline emissions factors must be
calculated. As outlined in the methodology, baseBmissions per tonne of blended cement type are:

BEg:, = |.BEcIin ker BBIend,yJ +BEye app_sc

where

BEgc, = Baseline C@emissions per tonne of blended cement type (BOD{tonne BC)

BE, i ker= CG, emissions per tonne of clinker in the baseline lie project activity plant
(tCOu/tonne clinker)

BEgienay = Baseline benchmark of share of clinker per tooh&C updated for year y (tonne of

clinker/tonne BC)
BE.,. aop sc = Baseline electricity emissions for BC grindingdgpreparation of additives (tG@nne

of BC)

Calculation of BE,,

BEclin ker = BEtaIcin + BEfossiI_ fuel + BEele_ grid _ CLNK + BEeIe_sg_CLNK

BE_..i, is the baseline emissions per tonne of clinker wuealcinations of calcium carbonate and

magnesium carbonate (t@@nne clinker). The table below outlindSE_, for the year 2003-4,
calculated from actual company data. (This datm&ed on the Bhatapara clinkerisation unit).

BE_,..i, (tCO2/tonne clinker)
0.525

BE; i we IS the baseline emissions per tonne of clinker tdueombustion of fossil fuels for clinker

production (tCQtonne clinker). The table below outlind3E
from actual company data.

for the year 2003-4, calculated

fossil_ fuel

BEfossil_ fuel

(tCO,/tonne clinker)
0.321
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BEye gia_cinc @re the baseline grid electricity emissions fonk@r production per tonne of clinker

(tCO.ftonne clinker). The table below outlind8E,, 4 cn« for the year 2003-4, calculated from
actual company data.

BEeIe_grid _CLNK
(tCO,/tonne clinker)

0.050

BE.e 5 cunk are the baseline emissions from self generatexrigigy for clinker production per tonne

of clinker (tCQJ/tonne clinker). The table below outlind3E,, ., ¢\« for the year 2003-4, calculated
from actual company data.

BEeIe_sg_CLNK
(tCO,/tonne clinker)

0.012

Calculation of BE,, app gc:

BEele_ ADD_BC = BEele_ grid _BC + BEeIe_sg_BC + BEele_ grid _ ADD + BEeIe_sg_ADD

BE.e gia_sc are the baseline grid electricity emissions for @@ding (tCQ/tonne of BC). The table
below outlinesBE,, iy sc for the year 2003-4, calculated from actual conypaata.

BEele_grid _BC
(tCO,/tonne BC)

0.0

BE,. s, sc are baseline self generated emissions for BC igin@@COy/tonne of BC). The table below
outlines BE,, ¢, g for the year 2003-4, calculated from actual corypata.

BEeIe_sg_BC
(tCO,/tonne BC)

0.0316

ACEL do carry out separate grinding of preparabbiily ash and hencd8E,, .4 app (Paseline grid

emissions for additive preparation) afE,, o, App (Paseline self generated electricity emissions for
additive preparation) are calculated as outlinddvoe
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BEeIe_grid _ADD
(tCO,/tonne BC)

0.0

BE

ele_sg_ ADD

(tCO/tonne BC)

0.0002

B.3.  Description of how the anthropogenic emissioref GHG by sources are reduced below

>>
As outlined in the methodology, we use the add#lity tool developed by the EB, modified for the
specifics of the project type, to evaluate addalagp of the project activity. ACEL, as far as rketing,
technical services and strategy, is part of Gujdmabuja Cements Ltd. (GACL). For this reason,
additionality is determined based on decisionsrasdurces of both GACL and ACEL.

Step 0: Preliminary screening of projects started fier 1 January 2000 and prior to December 2005
The project activity started (i.e. real action b®ga November 2003. This falls between 1 Jan2a@g0
and the first registration of a CDM project actv{.8” November 2004). There is a wealth of evidence
demonstrating that ACEL, as part of GACL, serioushnsidered the CDM at the time it was taken to
proceed with the project activity. Specifically:

= A proposal was submitted by consultants to the GAGLJuly 2002. This was titled
“Harnessing Opportunities CDM/Carbon Credits”.

= GACL Officials attended a Workshop on Opportunitié< DM Projects organised by the
Environmental Protection Training & Research Ingétin December 2002.

= GACL Officials participated in the Workshop orgaetisin Oct.2003 by the British High
Commission on Indian Industrial Sector: CDM CapaBitilding Project-Cement. A PIN was
submitted subsequent to this workshop.

= PIN Produced in November 2003

= GACL Officials attended the South Asian Forum oiigad by TERI in Feb. 2004 covering CDM

= Under the Indo German technical collaboration GADbmitted a PIN to CDM-India Jan.2004

In addition to the above, extensive discussiongvetd between GACL, ACEL and Agrinergy Ltd prior
to the start of the project activity, and Agrinemgyceeded with the CDM aspects of the projecueygti
alongside the ACC blended cement project (whicbris of the methodology submissions upon which
the consolidated methodology is based).

We can therefore provide evidence that the CDM s@a®usly considered at the time the decision was
taken to proceed with the project activity and maye to additionality Step 1.

Step 1: Identification of alternatives to the projet activity consistent with current laws and

regulations.
As outlined in Section B2., the available alteredi are:
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* The project activity not carried out as a CDM pobjactivity
¢ The continuation of current practice

Sub-step 1b. Enforcement of applicable laws and gelations:

Production of fly ash based PPC in India is subjedhe Bureau of Indian Standards specificatian IS
1489 (Part 1). This specifies that the percent#gpozzolana material (i.e. fly ash) in PPC mudt fa
between the ranges of 15% to 35%. Both of the aladternatives will meet this requirement.

The Ministry of Environment and Forests requireal@nd lignite power plants subject to environmenta
clearance conditions to submit an action plan shgvhiow they will achieve full utilisation of fly &s
However there are no regulatory requirements orecgiplants to assist in accomplishing this.

From the above discussion, we conclude that ba#iraltives are in compliance with applicable laws
and regulations.

Step 2. Investment analysis OR
Step 3. Barrier analysis.

Barrier analysis is selected.

Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project
activity:

As has been highlighted, the increase in fly agindiihg that will occur as a result of the project
activities will take the blend to a level that eede that which represents the best common practice
within each project activity plant’s region.

Blending targets for each GACL and ACEL cement pfaoducing PPC are set at a central level, based
on marketing and research advice and taking accoumiant specific factors, including limestone,
clinker and additive quality. As a result of th@ject activity, ACEL has increased the target tleste

at Sankrail. However there are a number of importarriers preventing implementation of the target
rate. These barriers can be characterised as:

1. Technical barriers

It is very difficult to increase the percentageflgfash in PPC to the levels anticipated as parthef
project activity whilst maintaining the quality tife cement. Early strength &t and & days is a very
important element of cement quality, and increading fly-ash content willa priori reduce early
strength. This is the key barrier to increasing share of fly ash (it should be noted that asbtbad

level increases, incremental increases in thediy@ntent are harder to obtain).

The quality and hydraulic potential of clinker aatsa barrier to increasing the fly ash blend a&sdbe
fineness of high fly ash PPC and the distributibfiyoash components in coarse fractions of cement.

It is absolutely vital that the quality of ACEL PRE maintained as otherwise its reputation and éenc

sales will suffer. Maintaining the quality of theement, whilst increasing the blending of fly ash
additives represents a major technical barriemglémentation of the project activity.
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There are also technical barriers relating to the af high fly ash PPC. Builders must be educated
the use of high fly ash PPC as well as reassursalissquality (see below).

2. Market resistance to high fly ash blended cement.

It is crucial that the increased blending of fijnameither reduces the quality of ACEL PPC produced,
results in a customer perception that the cemerftaslower quality.

In India there is still a general perception the guality of blended cements is inferior to thO®C,

and therefore that PPC with a higher fly ash blisnagndesirable. PPC acceptance is in particularitow
some government agencies — the Central Public WDdartment has imposed a ban on the use of
blended cements in bridges and other concrete wamrlsconstructions. The majority of sales of ACEL
PPC are to Bengal Ambuja and through dealers aadears, and are hence outside of the public sector
demand sphere. Nonetheless, the impact of the CB®WDon the perceptions of the private sector on
high fly ash PPC is real and negative. The CPWiDtharefore does act as a barrier to demand fdr hig
fly ash PPC, through both direct and indirect reute

Moreover, there is a general perception that fly @mxluces cement strength and increases settieg tim
Early strength at first and third days is particiyldmportant to the customers of ACEL and the igptio
increase the blend whilst maintaining early strBngind then convincing customers this is the case,
represent major barriers to implementation of thegget activity. The a-priori assumption of custrs.

is that a high fly ash PPC is of an inferior quakind therefore they will tend not to purchase such
cement. Moreover, there is the potential that tteend name could be negatively impacted by the blend
increase.

There is documented evidence that customers raisstigns and have concerns with high fly ash PPC.
Concerns raised include complaints that: the cosgive strength of high fly ash cement is low, it
requires more water and the corrosion protectiotootrete with high fly ash cement is low.

Sub-step 3b. Show that the identified barriers would not prevent the implementation of at least one of
the alternatives (except the project activity):

The alternative to the project activity is the ¢onation of current practice. This would face nofi¢he
barriers outlined above.

Implementation of the alternative of the projectivaty not carried out as a CDM project activity is
prevented by the identified barriers.

Step 4. Common Practice Analysis

As outlined in Section B.2., the baseline levehfravhich the project activity will increase the fhgh
blend in PPC exceeds common practice in the retesymtem boundary.
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Step 5. Impact of CDM Registration

The CDM will allow ACEL to overcome the barriers iocreased fly ash absorption. CDM status
provides two key benefits to GACL and ACEL; thesfiis the prospect of CDM revenue. The second
benefit, which should not be underestimated, i€sird to gain experience in the CDM and to provide
demonstrable evidence that the company is makimguse and concerted efforts to reduce GHG
emissions. The cement industry is acutely awarehef high emissions associated with cement
production and is keen to utilise the CDM to redtiesse.

Both of the above factors crucially have and wilhinue to allow the company to dedicate reseanch a
marketing effort to overcoming the barriers outtirie Step 2. It is the prospect of the CDM thébab
these actions to be undertaken. In the absentteed®DM, ACEL would not undertake these activities
and thus the project activity not carried out &dM project activity is not a realistic scenario.

The Marketing Division and Technical Services Dimisare responsible for overcoming the technical
and market related barriers to the blend increase.

Research

Research is carried out at the GACL Research Cédotaed in Ambujanagar. This is part of the
Technical Services Department, which is based imédmabad. The Research Centre has had to utilise
sophisticated equipment and techniques to allowafolincrease in the fly ash blend. These include
Microscopy, use of a Particle Size Analyser, anmiitbAbsorption Spectrometer, a High Temperature
Furnace and Laboratory separator and Ball millscfaracterization of fly ash, clinker, raw mix dgsi
and gypsum.

Key elements of Research and process:

Hydration of OPC liberates lime - Ca(OH)2

Active silica in PPC reacts with liberated Ca(OH)2

The reaction makes silicate gel

This blocks voids and capillary pores and thus gi@ypermeability and increases durability.
Improving the reactivity of fly-ash

YVVVYVY

The following studies have been undertaken by #hehfical Services Department:

> Evaluation of fly ash from captive TPS of Nirma @tieals, Bhavanagar

> Fly ash study from TPS Gandhinagar

» Quality and Optimisation of OPC fineness for pradgd®PC by Blending with fly ash from
TPS, Ukai

> Report on Dadri Fly ash

In addition to these studies, a global fly ash $pppd clinker compatibility study has been undezta

A team of 15 are working at the Research Centream to increase the fly ash blend. These personnel
are complemented by staff from each individual ptataboratory. Approximately 3,800 samples of
concrete and mortar have been analysed as pdm girbcess of increasing the blend.

Marketing

The Technical Services Division works closely witlarketing teams. In each state Technical Services
has employed engineers to deal with customer caragrer the quality and usability of PPC. A taifl
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145 engineers are employed by Technical Servicesadhe country. Since the inception of the CDM
project activity, these personnel have had to ded¢d in the benefits and use of high fly ash PPC.

Technical Services have run a series of workshegmjnars and programs for customers on a town-to-
town basis advising on the use of PPC and conwnasers that high fly-ash PPC is of an acceptable
quality.

A key target of the marketing and technical advieceement dealers. The marketing department is in
constant contact with cement dealers and are ableall in Technical Services when dealers have
concerns over the use and quality of high fly-a§tCPAs outlined in the methodology, we use the
additionality tool developed by the EB, modifiedr fthe specifics of the project type, to evaluate
additionality of the project activity.

>>
The project boundary includes the cement produgilant, any onsite power generation and the power
generation in the grid.

Emissions from the following emission sources aeoanted for:

= Direct emissions at the cement plant due to fusitagstion for:
Firing the kiln (including supplemental fuels dsa the precalciner);
Processing (including drying) of solid fuels, revaterials, and additives;
On-site generation of electricity (if applicable)

= Direct emissions due to calcination of limestone
= Indirect emissions from fossil fuel combustion mwer plants in the grid due to electricity use at
the cement plant, including electricity consumption
Crushing and grinding the raw materials usecthioker production;
Driving the kiln and kiln fans;
Finish grinding of cement;
Processing of additives.

The (regional) power grids or plants from which tieenent plant purchases electricity and its loases
considered in determining indirect emissions. Tpanisrelated emissions from the delivery of addiéib
additives are included in the emissions relateth&éoproject activity as leakage. Emissions redustio
from transport of raw materials for clinker prodoat are not taken into account as a conservative
simplification.

Gases included: Cnly. Changes in CHand NO emissions from combustion processes are
considered to be negligible and excluded becausdifferences in the baseline and project actiarty
not substantial. This assumption simplifies thehadblogy and is conservative.

The system boundary for the project covers the ogwiaster or areas outlined in Section B.2.

Because the Sankrail unit is a clinkerisation wamt utilises clinker produced at the nearby sister
Bhatapara unit, the Bhatapara unit is included iwithe project boundary.
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The Sankralil unit is in the Eastern regional gridlst the Bhatapara unit is in the Western regiamal.
Electricity related emissions for clinker productiare therefore subject to the calculated Westdth g
emission factor and electricity emissions from &dei grinding and transport and blended cement
grinding are subject to the calculated Easterroregdigrid emission factor.

>>
15/12/2006
Ben Atkinson, Agrinergy Ltd, project participant, c ontact details as outlined in Annex 1.
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| C.1.2. Expected operational lifetime of the projetcactivity: |
>>
20 years

\ C.2  Choice of the crediting periodand related information: |

The project activity has chosen a fixed ten-yeaditing period.

‘ c.2.1.1. Starting date of the first crediting_period: |
>>

\ c.2.1.2. Length of the first_crediting period |
>>

| C.2.2.Fixed credifing period |

‘ C.2.2.1. Starting date: |
>>

1 January 2004

| C.2.2.2. Length: |
>>

10 years

‘ D.1. Name and reference of approved monitoring metitology applied to the project activity: |
>>
ACMO0005, version 3, 19May 2006
“Consolidated Monitoring Methodology for Increasitige Blend in Cement Production”
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>>

The monitoring methodology is applicable to progegsing the allied baseline methodology. In teois
the applicability conditions:

= There is no shortage of additives to prevent leakatpted to the lack of blending materials —
The project activity will result in an increase tine percentage of fly ash blended in PPC
produced at the ACEL cement plant. The ACEL plargituated in India. Fly ash production in
India is estimated at around 90 million tonnes year, whilst annual utilisation is estimated at
13 million tonne& Disposal of fly ash in India is considered amignmental problem. We can
therefore conclude that there is sufficient supglyly ash that the project activity will not lead
other PPC producers to reduce their fly ash bletel r

= The methodology is applicable to domestically smidiput of the project activity sold plant and
excludes export of blended cement types — Thisesase.

= Adequate data are available on cement types immd&et — This is the case. A database has
been obtained from the Cement Manufacturers AsSoniaf India.

2 Source: http://www.tifac.org.in/news/flymgm.htm TIFAC is an autonomous organisation under theiaim
Department of Science and Technology
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ID number Data variable | Source of | Data unit Measured Recording| Proportio | How will the Comment
data (m), frequency | n of data | data be
calculated to be archived?
(c) or monitored | (electronic/
estimated (e) paper)
1 InCag, Plant % M,C Daily 100% Electronic Will be calculated/meeed as part of normal
records operations
2 OutCaQ Plant % M,C Daily 100% Electronic Will be calculated/meeed as part of normal
records operations
3 InMgQ, Plant % M,C Daily 100% Electronic Will be calculated/meeed as part of normal
records operations
4 OutMgQ, Plant % M,C Daily 100% Electronic Will be calculated/meeed as part of normal
records operations
5 Quantity of Plant Kilo tonnes | M Annually | 100% Electronic
clinker raw records
material
6 CLNKYy Plant Kilo tonnes | M Annually | 100% Electronic
records of clinker
7 FFiy Plant Tonnes of | M Monthly 100% Electronic
records fuel i
8 EFF; IPCC/ tCO2/tonne | C/M Annually | 100% Electronic
Plant of fuel i
records
9 PELEyiq_cinky | Plant MWh M Monthly 100% Electronic
records
10 EFgriagst Calculated | tCO/MWh | N/a N/a 100% Electronic Calculated ex-antpasACM0002
ex-ante
11 PELEy cinky | Plant MWh M Monthly 100% Electronic
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records
12 EFgg,y Plant tCO/MWh | C Monthly 100% Electronic IPCC factors
records
13 ADDy Plant Kilo tonnes | M Monthly 100% Electronic
records
14 PELEgec,y Plant MWh M Monthly 100% Electronic
records
15 PELEggc,y Plant MWh M Monthly 100% Electronic
records
16 PELEgappy | Plant MWh M Monthly 100% Electronic
records
17 PELEgaop,y Plant MWh M Monthly 100% Electronic
records
18 Ry Plant Tonnes of | M Monthly | 100% Electronic
records fuel i
19 COEF;, IPCC/ tCO,/tonne | C/M Annually | 100% Electronic
Plant of fuel i
records
20 GEN, Plant MWh M Annually | 100% Electronic
records
21 PEaiciny Plant tCO,/tonne | C Annually | 100% Electronic
records clinker
22 PEossil_fuel.y Plant tCO,/tonne | C Annually | 100% Electronic
records clinker
23 PEie_gid_cinky | Plant tCO,/tonne | C Annually | 100% Electronic
records clinker
24 PEie_sg_cinky | Plant tCO,/tonne | C Annually | 100% Electronic
records clinker
25 PEie_grid_C.y Plant tCO,/tonne | C Annually | 100% Electronic
records blended
cement
26 PEie_sq_BCy Plant tCO,/tonne | C Annually | 100% Electronic
records blended
cement
27 PEie_gia_app,y | Plant tCOy/tonne | C Annually | 100% Electronic
records blended
cement
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28 PEie_sg_appy | Plant tCO,/tonne Annually | 100% Electronic
records blended
cement
29 Rtend,y Plant Tonne of Annually | 100% Electronic
records clinker/
tonne
blended
cement
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D.2.1.2. Description of formulae used to estimatproject emissions (for each gas, source, formuladgorithm, emissions units of CQ

equ.)

>>
PEscyare estimated as below. In the project activitypimissions are determined per unit of clinkeper unit of BC accounting for

(i) Emissions from calcinations of limestone;

(i) Emissions from combustion of fossil fuel anddaricity for clinker production and processingrafv material;
(iif) Emissions from electricity used for additivpeeparation and grinding of cement.

In determining the emissions reduction there guessibilities:

(i) emissions per tonne of clinker during the diad period are less than baseline emissionggrere of clinker (PEinkery< BEciinker); OF
(ii) baseline and year y emissions per tonneiokel are equal (Rfmkery= BEciinker);
or

(iif) emissions per tonne of clinker in year y greater than the baseline emissions per tonnknéiec (PEciinker,y> BEciinker).

In case (i), the baseline value is substitutechieypiroject activity value. That is, if emissions fnne of clinker are lower during the creditirgripd, then
the lower value is taken for the baseline.

In case (iii) the emissions per tonne of clinker kigher during the crediting period than the bhaselThis could be due to declining efficiency duel
switch or some other reason. In this case, theagsssibility that project activity emissions eedehe baseline emissions for some years in tlbticrg
period. In this case, the project does not get credits for emissions reduction till the net bakfar the project is positive. In the case thatrall@egative
emission reductions arise in a year, ERs are saeisto project participants for the year concearatiin subsequent years, until emission reducfiams
subsequent years have compensated the quantiggafime emission reductions from the year concergeat example: if negative emission reductions of
30 tCQe occur in the year t and positive emission reduastiof 100 tC@e occur in the year t+1, 0 CERs are issued for tyaad only 70 CERSs are issued
for the year t+1.)

PEscy= [PE:Iinker,y* PBIend,y] + PEele_aDD_BCy

where:
PEscy= CQemissions per tonne of BC in the project activignp in year y(tC@tonne BC)
PEiinkery= CQemissions per tonne of clinker in the project atstiplant in year vy (t Cejtonne clinker) and defined below
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Pslend,y= Share of clinker per tonne of BC in year y (temfi clinker/tonne of BC)

PEee_ap,0_sc,y= Electricity emissions for BC grinding and pregaaon of additives in year y (tCO2/tonne of BC)

COzper tonne of clinker in the project activity plantyear y is calculated as below:

PEiinkery= PEaiciny+ PBossil fuelyt PEele_grid cinkyt PEele_sg cLnk,y

where:

PEiinkery= Emissions of Céper tonne of clinker in the project activity plantyear y (tCQ/tonne clinker)

P Ecalcin,y= Emissions per tonne of clinker due to calcirmagiof calcium carbonate and magnesium carbonatesiny (tCQ/tonne clinker)
PEossi_fuely=  Emissions per tonne of clinker due to combustibfossil fuels for clinker production in year §C0Oz/tonne clinker)

PEse_grid_cinky= Grid electricity emissions for clinker productipar tonne of clinker in year y (tGMonne clinker)
PEe_sg_cinky= Emissions from self-generated electricity pemi of clinker production in year y (tGfnne clinker)

PEaiciny= 0.785*(OutCa®- InCaG) + 1.092*(OutMgQ - InMgOy) / [CLNKy* 1000]

where:

PEcalciny= Emissions from the calcinations of limestoneJ&tonne clinker)
0.785 = Stoichiometric emission factor for CaOQ&zt CaO)

1.092 = Stoichiometric emission factor for MgO @&t MgO)

INnCaQy= CaO content (%) of the raw material * raw matkequantity (tonnes)
OutCaQ,= CaO content (%) of the clinker * clinker prodddgonnes)

INnMgOy = MgO content (%) of the raw material * raw maaéuantity (tonnes)

OutMgOy= MgO content (%) of the clinker * clinker producé@onnes)

PEossiI_fuel, y= [ ZFF(_,y* EFF|] /C LNK,y* 1000

where:
FR_y= Fossil fuel of type i consumed for clinker puation in year y (tonnes of fuel i)
EFF= Emission factor for fossil fuel i (tCO2/tonnkfael)
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CLNKy= Annual production of clinker in year y (kilotoas of clinker)

PEete_grid_cinky= [ PELBRyid_cink,y* EFgrid_y] / [CLNKy* 1000]
where:

PELEgyid_cinky= Grid electricity for clinker production in year(MWh)
EFgrid_y= Grid emission factor in year y(t G®IWh)
CLNKy= Annual production of clinker in year y (kilotoes of clinker)

PEeIec_sg_CLNK,y: [PELEg_CLNK )7‘ EFSg_}} /[CLNKy* 1000]
where:

PELEg_cinky= Self generation of electricity for clinker prodion in year y (MWh)
EFsgy= Emission factor for self generated electricityear y (t C@MWh)
CLNKy= Annual production of clinker in year y (kilotoas of clinker)

PEete_app_scy= PEle_grid_scyt PEle_sq Bc.y+ PEele_grid_appy+ PEele_sq ADD,y
where:

PEee_gia Bc=  Grid electricity emissions for BC grinding ingrey (tCO2/tonne of BC)

PEele_sg_Bc= Emissions from self generated electricity for &@ding in year y (tCO2/tonne of BC)
PEse_gria_aop=  Grid electricity emissions for additive prepéatin year y (tCO2/tonne of BC)
PEese_sg o= Emissions from self generated electricity addifpreparation in year y (tCO2/tonne of BC)

PEete_grid_sc,y= [ PELEyria_sc.y* EFgrid_sLy] /[BCy* 1000]
PELEyid_scy= Baseline grid electricity for grinding BC (MWh)
EFgria_y= Grid emission factor in year y(t G®IWh)

BCy= Annual production of BC in year y (kilotonnefsBC)

PEeIecfsngC,y: [PELEsngC,y* EFngJ / [BCy* 1000]

PELEqg Bcy=  Self generated electricity for grinding BC irayey (MWh)
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EFsgy= Emission factor for self generated electricityear y (t C@MWh)
BCy= Annual production of BC in year y (kilotonnefsBC)

PEeIe_grid_ADD: [ PELE_;rid_ADD* EFgrid_y] /[BCy* 1000]

BELEgidi_aoo= Baseline grid electricity for grinding additivedWh)

EFRgrid_y= Grid emission factor in year y(t G®IWh)

BCy= Annual production of BC in year y (kilotonnefsBC)
PEeIec_sg_ADD,y: [PELEg_ADD,y* EFSg_}} / [BCy* 1000]

PELEg_appy= Baseline self generation electricity for gringliadditives (MWh)

EFsgy= Emission factor for self generated electricityear y (t C@MWh)
BCy= Annual production of BC in year y (kilotonnefsBC)
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boundary and how such data will be collected and &hived :

ID number Data variable Source of data  Data unit Measured Recording| Proportion of How will the Comment

(Please use (m), frequency data to be data be

numbers to calculated monitored archived?

ease Cross- (c), (electronic/

referencing to estimated paper)

table D.3) (e),

30 InCaGsg. Plant records | % M,C Daily 100% Electronic Will belculated/measured as
part of normal operations

31 OutCaQg. Plant records | % M,C Daily 100% Electronic Will belculated/measured as
part of normal operations

32 INMgOgs. Plant records | % M,C Daily 100% Electronic Will belculated/measured as
part of normal operations

33 OutMgQss. Plant records | % M,C Daily 100% Electronic Will belculated/measured as
part of normal operations

34 Quantity of clinker | Plant records | Kilo tonnes M Annually]  100% Electioni

raw material
35 CLNKgs, Plant records | Kilo tonnes of | M Annually 100% Electronic
clinker
36 FFigsLy Plant records | Tonnes of fuel M Monthly 100% Hiecic
37 EFF IPCC/ tCO2/tonne of | C/M Annually 100% Electronic
Plant records | fuel i
38 BELEyia_cink,BsL Plant records | MWh M Monthly 100% Electronic
39 EFgria st Calculated tCO,/MWh N/a N/a 100% Electronic Calculated ex-antgpes
ex-ante ACMO0002

40 BELEg cinkBsL Plant records | MWh M Monthly 100% Electronic

41 EFggesL Plant records | tC@MWh C Monthly 100% Electronic IPCC factors

42 ADDgs, Plant records | Kilo tonnes M Monthly 100% Electroni

43 BELEid.scBs0 Plant records | MWh M Monthly 100% Electronic
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44 BELEygcasL Plant records | MWh M Monthly 100% Electronic

45 BELE;ig.a00 Plant records | MWh M Monthly 100% Electronic

46 BELEgy app.ssL Plant records | MWh M Monthly 100% Electronic

47 FissL Plant records | Tonnes of fuel M Monthly 100% Hiecic

48 COEFRjgsL IPCC/ tCO,/tonne of C/M Annually 100% Electronic

Plant records | fuel i

49 GENgsL Plant records | MWh M Annually 100% Electronic

50 BEacin asL Plant records | tC@tonne C Annually 100% Electronic
clinker

51 BEossil_fuel,BSL Plant records | tC@tonne C Annually 100% Electronic
clinker

52 BEe_grid_cLnk,BsL Plant records | tC@tonne C Annually 100% Electronic
clinker

53 BEie_sg_cinkBSL Plant records | tCQ@tonne C Annually 100% Electronic
clinker

54 BEe_grid_sc,BSL Plant records | tCQ@tonne C Annually 100% Electronic
blended cement

55 BEie_sg BC,BSL Plant records | tC@tonne C Annually 100% Electronic
blended cement

56 PEie_grid_apD,BSL Plant records | tC@tonne C Annually 100% Electronic
blended cement

57 BEie_sg_ApD,BSL Plant records | tC@tonne C Annually 100% Electronic
blended cement

58 Bolend.y Plant records | Tonne of C Annually 100% Electronic
clinker/tonne
blended cement
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D.2.1.4. Description of formulae used to estimatbaseline emissions (for each gas, source, formefalgorithm, emissions units of
CO; equ.)

>>
BEsc,y= [BEcIinker* BBIend,)Zl + BEele_apD_BC

where:

BEsc,y= Baseline C@emissions per tonne of blended cement type (BA){tGnne BC)

BEcinker= COzemissions per tonne of clinker in the baselindegroject activity plant (t Cionne clinker) and defined below
Belend,y= Baseline benchmark of share of clinker per taofi@C updated for year y (tonne of clinker/tonneB&f)

BEele_app_sc= Baseline electricity emissions for BC grindinglgmeparation of additives (tCO2/tonne of BC)

COzper tonne of clinker in the project activity plantthe baseline is calculated as below:
BEciinker= BEcaicint BEossil_fuel+ BEele_grid_cLNk+ BEele_sg_cLnk

where:

BEcinker= Baseline emissions of G@er tonne of clinker in the project activity pldhCCOz/tonne clinker)

BEcacin= Baseline emissions per tonne of clinker due toiations of calcium carbonate and magnesium caateo(t CQ'tonne clinker)
BEtossil_fuei= Baseline emissions per tonne of clinker due tolmgstion of fossil fuels for clinker productionGOz/tonne clinker)
BE«le_giid_cLnk= Baseline grid electricity emissions for clinkeoguction per tonne of clinker (t G@onne clinker)

BE«le_sy_cLnk= Baseline emissions from self generated elegrfoit clinker production per tonne of clinker (t &@@nne clinker)

BEcacin= [0.785*(OutCaO - InCa0) + 1.092*(OutMgO - InMgJ)|CLNKesL* 1000]

where:

BEcacin= Emissions from the calcinations of limestone (BiGnne clinker)
0.785 = Stoichiometric emission factor for CaO (RHACaO)

1.092 = Stoichiometric emission factor for MgO (tOMgO)

InCaO = CaO content (%) of the raw material * raatenial quantity (tonnes)
OutCaO = CaO content (%) of the clinker * clinkeoguced (tonnes)

INMgO = MgO content (%) of the raw material * ravatarial quantity (tonnes)
OutMgO = MgO content (%) of the clinker * clinkerquuced (tonnes)
CLNKgsL= Annual production of clinker in the base yeatdtkinnes of clinker)
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BEfossi_fuei= [ Y.FF_ssL* EFF] /[CLNK BsL* 1000]

FF_es.= Fossil fuel of type i consumed for clinker protian in the baseline (tonnes of fuel i)
EFF = Emission factor for fossil fuel i (t G@donne of fuel)

CLNKgsL= Annual production of clinker in the base yeatdtkinnes of clinker)

BEele_grid_cink= [ BELEgrid_cink* EFgrid_sst] /CLNKss.* 1000

BELEgiid_cink = Baseline grid electricity for clinker producti¢MWh)
EFRyid_ssL= Baseline grid emission factor (t @®IWh)

CLNKgsL= Annual production of clinker in the base yeatdtkinnes of clinker)

BEelec_sg_cink= [BELEsg_cink® EFsg_si] [[CLNK ssL* 1000]

BELEsg_cink= Baseline self generation of electricity for clamkproduction (MWh)
EFsqg_ss.= Baseline electricity self generation emissiorida¢t CQ/MWh)
CLNKssL= Annual production of clinker in the base yeatatkinnes of clinker)

BEele_apb_Bc= BEsle_grid_sct BEele_sg_Bct+ BEsle_grid_app+ BEele_sg_ApbD

where:

BEele_giid_sc= Baseline grid electricity emissions for BC gringli(tCO2/tonne of BC)

BEele_sg_sc= Baseline self generated electricity emissiondBiGrgrinding (tCO2/tonne of BC)
BE«le_giid_apo= Baseline grid electricity emissions for additpeparation (tCO2/tonne of BC)
BEele_sg_app= Baseline self generated electricity emissionsaftifitive preparation (tCO2/tonne of BC)

BEele_giid_sc= [ BELEgrid_sc* EFgria_sst] /[BCss.* 1000]

BELEgid_sc= Baseline grid electricity for grinding BC (MWh)
EFRyid_ssL= Baseline grid emission factor (t @®IWh)

BCesL= Annual production of BC in the base year (kilotes of BC)

BEeIec_sg_BC: [BELEsg_BC* EFsg_BSL] / [BCBSL* 1000]

BELEsq_sc= Baseline self generation electricity for grindid@ (MWh)
EFsg_ssi= Baseline electricity self generation emissiortda¢t CQ/MWh)
BCesL= Annual production of BC in the base year (kilotes of BC)
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BEele_giid_apo= [ BELEgrida_aop* EFgria_sst] /[BCest* 1000]

BELEgiid_app = Baseline grid electricity for grinding additivedwh)
EFwid_ssL= Baseline grid emission factor (t @®IWh)

BCssL= Annual production of BC in the base year (kilotes of additives)
BEelec_sg_apo= [BELEsg_aop* EFsg_gsi] / [BCssi.* 1000]

BELEsq_sc= Baseline self generation electricity for grindigditives (MWh)

EFsg_ss.= Baseline electricity self generation emissiorida¢t CQ/MWh)
BCesL= Annual production of BC in the base year (kilotes of additives)
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ID number Data Source of Data | Measured (m),| Recording| Proportion| How will the data Comment
(Please use| variable data unit calculated (c),| frequency| of data to be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)

D.2.2.2. Description of formulae used to calcule project emissions (for each gas, source, formwdalgorithm, emissions units of

CO; equ.):

>>
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Leakage is restricted to any transport emissioas ahise from the increased use of additive. Théhauwlogy does require consideration of wheJher
additives used are surplus. Agtlimed in Sections B.1.1 and D.2., fly ash utiiisa in India is at best 14%. Disposal of fly askan environmental problem, with the vast
majority of fly ash disposed of via land fillingSome 65,000 acres of land is devoted to ash pontieeicountry. As highlighted, annual fly ash pretibn in India is
currently 90 million tonnes of which only 13 millidonnes are used. Fly ash production in Indfariscast to increase to 180 million tonnes by 20B&sed on data for fl
ash generation of 4 tonnes per day of MW capattity,annual fly ash production in W. Bengal is eated at 10.4 million tonnes. The only significase of fly ash is in
PPC. PPC production in W. Bengal is 2003-4 wagiéliBon tonnes. The maximum percentage of fly abbwed in PPC is 35%, which would amount to 2illion tonnes
of fly ash. This is well below availability, shavg that there is a major excess of fly ash avditgbiThe project activity will thus use 100% suwipladditives and no
discounting is requiredx(= 0).

D.2.3.1. If applicable, please describe the datand information that will be collected in order to monitor leakageeffects of the
project activity

ID number | Data Source of . Measured (m),| Recording | Proportion of data to be How will the data be | Comment
. Data unit . . ;
variable | data calculated (c) | frequency | monitored archived? (electronic/

or estimated paper)
(e)

59 TFeons Plant Kg of C Annually 100% Electronic Will be cross referengeth

records fuel/kilomet transporters’ records and
re manufacturers’ data.

Transporters will be provided
with questionnaires prior to

verification.
60 Dadd_source | Plant Km M Per trip 100% Electronic Will be cross refeced with
records transporters’ records and map

references. Transporters will be
provided with questionnaires
prior to verification.

61 TEF IPCC Kg CO2/kg| E Annually 100% Electronic
of fuel

62 Qadd Plant Tonnes of | M Per trip 100% Electronic

records additive/ve

hicle

63 ELEconveyo | Plant MWh M Monthly 100% Electronic

¢ ADD records
64 ERyig Ex-ante Tonnes of C At 100% Electronic
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grid factor | CO2/MWh validation
or on-site
fuel
65 BCy Blended Tonnes of Annually 100% Paper and Electronic Any volum@BE exported will
cement PPC be deducted from PPC

produced at|
project site
and sold to
domestic
market

production to arrive at BCy.
Documented evidence of any
export volumes will be provided
in the form of invoices and
receipts from the sales office of
ACEL.
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>>

L add_trans= [(TFcons* D add_sourc& TEF) * 1/Qadd* 1/1000 + (ELEonveyor_ADD* EFgrid) *1/ADDy]
where:

Ladd_trans= Transport related emissions per tonne of adgitit CQ/tonne of additive)

T Fcons= Fuel consumption for the vehicle per kilometg ¢f fuel/kilometre)
Dadd_source Distance between the source of additive angbtbgact activity plant (km)
TEF = Emission factor for transport fuel (kg £Kg of fuel)

ELEconveyor_abp= Electricity consumption for conveyor system fddaives (MWh)

EFyid= Grid electricity emission factor (tonnes of £1@wWh)

Qadd= Quantity of additive carried in one trip pehige (tonnes of additive)

ADD, = Annual consumption of additives in year y (&ofditives)

And leakage emissions per tonne of BC due to additiadditives are determined by
Ly = Ladd_trang" [B blend,y— Pblendy] * BCy

where:

Ly= Leakage emissions for transport of additivesotkihnes of C¢)

BCy= Production of BC in year y (kilotonnes of BC)
Puiend,y= Share of clinker per tonne of BC in year y (toofielinker/tonne of BC)
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emissions units of CQequ.)

>>

The project activity mainly reduces €€missions through substitution of clinker in cenmgnblending materials. Emissions reductions irr yeare the
difference in the C&emissions per tonne of BC in the baseline andamtioject activity multiplied by the productionBE in year y.

There is no need to discount for the percentagalditives for which surplus availability is not stidntiated as there exists in India a clear surpidis
ash.

ER/= [BEBC,y— P&C,y] *BCy+ Ly

where:

ERy= Emissions reductions in year y due to projediagt(thousand tonnes of GD

BEscy= Baseline emissions per tonne of BC (tfi@hnes of BC)

PEscy= Project emissions per tonne of BC in year y (t/8Dnes of BC)

BCy= BC production in year y (thousand tonnes) (Ankuwte of PPC exported will be deducted from PPC petidn to arrive at BCy)

D.3. Quality control (QC) and quality assurance (QA) praedures are being undertaken for data monitored

Data Uncertainty level of data Explain QA/QC procedures planned for these datajhyrsuch procedures are not necessary.
(Indicate table and | (High/Medium/Low)
ID number e.g. 3.-1,;
3.2)
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TableD.2.1.1, ID Low-Medium
numbers 1-29

These data will be collected as pani@imnal plant level operations. QA/QC requiremerdssist of cross —
checking these with other internal company repdrtgal data and where applicable IPCC data will used.
Independent agency verification will also be used.

Both Sankrail and Bhatapara units have ISO9001lifagation. The ACEL 1SO9001 systems include proces!
for:

- Training and monitoring of personnel

- Calibration and maintenance of monitoring equipment

- Emergency procedures

- Record and data handling

- Uncertainty data adjustment

- Internal Audit

Grid electricity meters are provided by electricitythorities and cannot be tampered with. Interelaktricity
meters will be subject to calibration. Laboratdest equipment for MgO and CaO contents is sulbjexegular
calibration

TableD.2.1.3, ID Low-Medium
numbers 30-58

These data will be collected as pani@imnal plant level operations. QA/QC requiremerdssist of cross —
checking these with other internal company repdrteal data and where applicable IPCC data will used.
Independent agency verification will also be used.

Both Sankrail and Bhatapara units have ISO9001lifagation. The ACEL 1ISO9001 systems include ptaces
for:

- Training and monitoring of personnel

- Calibration and maintenance of monitoring equipment

- Emergency procedures

- Record and data handling

- Uncertainty data adjustment

- Internal Audit

Grid electricity meters are provided by electricitythorities and cannot be tampered with. Interslaktricity
meters will be subject to calibration. Laboratdest equipment for MgO and CaO contents is sulbjeregular
calibration
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TableD.2.3, ID Low Round trip distance will be cross-checked witldence of origin and map references. Truck

numbers 59-64 capacity and Fuel consumption data will originaterfi vehicle manufacturers and transporters.

In the case that fly ash is obtained from diffedecttions, the weighted average round trip disemgll be
calculated (weighted by volume of fly ash transpayt

In the case that different sized fly ash transpsrtge used, the fuel efficiency will be calculaseothe weighted
average fuel efficiency of transporters (weightgdhe volume of fly ash transported by each sizeaaporter).

D.4 Please describe the operational and managemesttucture that the project operator will implement in order to monitor emission reductions

>>

A specific employee at each of Sankrail and Bhatagées has been designated as be responsibtelfating and archiving data at that plant. Altala
required is collected as part of normal operatidgdascords for both plants will be archived at SamKkm 12 years and will be available at the time o
verification. Project management at will fall undlee responsibility of the designated employed|sivbentral management and coordination of théegto
activities will fall under the responsibility of M6.K. Sadhu, Unit Head, Sankrail.

The collated data will be transmitted in electrdioionat to the ACEL office at Sankrail (Mr. S.K.@wai). A specific spreadsheet has been designetifor
purpose. Mr Sadhu and Ben Atkinson of Agrinergg. lwill then perform the data calculations and $farmations as required as part of the monitoring
methodology.

D.5 Name of person/entity determining the monitorig methodology

>>
Ben Atkinson, Agrinergy Ltd, project participangrgact details as listed in Annex I.
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\ SECTION E. Estimation of GHG emissions by sources |
\ E.1. Estimate of GHG emissions by sources: |
>>
Project emissions per tonne of blended cementaicelated as:
PEscy= [PEcIinker,y* PBIend,)] + PEele_apD_BCy
where:
PEscy= CQeemissions per tonne of BC in the project activignpin year y(tC@tonne BC)
PEiinkery= CQeemissions per tonne of clinker in the project attiplant in year y (t
CO/tonne clinker) and defined below
Pslend,y= Share of clinker per tonne of BC in year y (temf clinker/tonne of BC)
PEee_ap,0_Bcy= Electricity emissions for BC grinding and pregitéon of additives in year y (tCO2/tonne

of BC)

The following table outlines the projected decreiasthe clinker content at the cement plants cagyi
out the project activity over the crediting period:

2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-PD11-12 2012-13 2013-
14

65.1% 62.9% 62.5% 63.0% 63.0% 63.0% 63.0% 63.0% 63.0% 63.0%

Based on a these additive blend projections, wectst the following values for B over the crediting
period:

2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-¥011-12 2012-13 2013-
14

0.623 0.604 0.600 0.604 0.604 0.604 0.604 0.604 0.604  0.604

E.2. Estimated leakage |
>>
Leakage is calculated as:

Ladd_trans= [(TFcons* D add_sourc& TEF) * l/Qadd* 1/1000 + (ELEonveyor_ADD* EFgrid) * l/ADDy]
where:

L add_trans= Transport related emissions per tonne of adeiitit CG/tonne of additive)
TFcons= Fuel consumption for the vehicle per kilometg ¢f fuel/kilometre)

Dadd_source Distance between the source of additive angbtbgct activity plant (km)

TEF = Emission factor for transport fuel (kg £Kg of fuel)

ELEconveyor_abp= Electricity consumption for conveyor system fddaives (MWh)

EFyria = Grid electricity emission factor (tonnes of £1@\Wh)

Qadd= Quantity of additive carried in one trip pehige (tonnes of additive)

ADD, = Annual consumption of additives in year y (iaolditives)
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And leakage emissions per tonne of BC due to aditiadditives are determined by
Ly: Laddftrangc [A blend,y— R)Iend,)] * BCy

where:

Ly = Leakage emissions for transport of additive{kihnes of C¢)

BCy = Production of BC in year y (kilotonnes of BC)

Avlendy= Baseline benchmark share of additives per tofiBCaupdated for year y (tonne of
additives/tonne of BC)

Poiendy= Share of additives per tonne of BC in year yif@of additives/tonne of BC)

Leakage over the crediting period at each projetitity plant is estimated as follows (tCO2e):

2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-¥D11-12 2012-13 2013-
14

197 349 343 254 205 260 175 87 0 0

E.3. The sum of E.1 and E.2 representing the projéactivity emissions:

>>
The following table shows project figures for B@&jgnded cement production in year y, kt):

2004-5 2005-6  2006-7 2007-8 2008-9 2009-10 2010-12011-12 2012-13 2013-14

1070 1165 1190 1190 1190 2000 2000 2000 2000 2000

And based on this project activity emissions ateutated as (million tonnes GD

2004-5 2005-6  2006-7 2007-8 2008-9 2009-10 2010-12011-12 2012-13 2013-14

0.667 0.703 0.714 0.719 0.719 1.209 1.209 1.209 1.209  1.209

E.4. Estimated anthropogenic emissions by sources of gnehouse gases of the baseline:

>>
Baseline emissions per tonne of blended cemertadcalated as:

BEsc,y= [BEcinker* BBlend,y] + BEele_apD_BC

where:

BEscy= Baseline C@emissions per tonne of blended cement type (BA)At6nne BC)

BEcinker= CQzemissions per tonne of clinker in the baselindeproject activity plant (t C£ionne
clinker) and defined below

Beiend,y= Baseline benchmark of share of clinker per tasfi@C updated for year y (tonne of
clinker/tonne of BC)

BEeie_app_sc= Baseline electricity emissions for BC grindinglgreparation of additives (tCO2/tonne of
BC)

The following table outlines the baseline clinkentent for the project activity cement plants otrex
crediting period:
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2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-PD11-12 2012-13 2013-14

67.7% 67.1% 66.6% 66.0% 654% 64.8% 64.2% 63.6% 63.0% 62.3%

Based on these baseline clinker contents, thewolilp values for BEc, are arrived at over the crediting
period:

2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-¥011-12 2012-13 2013-
14

0.650 0.645 0.640 0.635 0.629 0.624 0.618 0.613 0.607  0.601

And based on this baseline emissions are calcuésénhillion tonnes Cg)

2004-5 2005-6  2006-7 2007-8 2008-9 2009-10 2010-12011-12 2012-13 2013-14

0.695 0.751 0.761 0.755 0.749 1.248 1.237 1.226 1.214  1.202

E.5. Difference between E.4 and E.3 representing the ession reductions of the project

activity.:

>>

kt CO,

2004-5 2005-6  2006-7 2007-8 2008-9 2009-10 2010-12011-12 2012-13 2013-14
25.1 44.3 43.5 32.2 26.0 33.0 22.2 111 0.0 0.0

E.6. Table providing values obtained when applying formiae above:

>>
Million tonnes CO.e
Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emission| leakage (tonnes of emission
emissions (tonnes| reductions (tonnes CO,e) reductions (tonnes
of COe) of COe) of COe)
2004-5 666833 692091 197.5 25061
2005-6 703091 747711 348.8 44270
2006-7 713899 757729 342.6 43487
2007-8 719106 751581 253.9 32221
2008-9 719106 745310 204.8 25999
2009-10 1208582 1241872 260.2 33030
2010-11 1208582 1230907 174.5 22151
2011-12 1208582 1219723 87.1 11054
2012-13 1208582 1208315 0.0 0
2013-14 1208582 1196679 0.0 0
Total 9564947 9791919 1869 237272
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SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmentainpacts, including transboundary
impacts:

>>

The environmental impacts of the project are mihim#he project activity represents an increasa in
current activity rather than an entirely new adyivi Increased fly ash consumption will result in
additional transportation which may involve some&iemmental impact (the GHG emissions from this
transportation are deducted from the amount of C#erated by the project activity). Increased dus
from the fly ash blending operation is also a ptiéeenvironmental impact. However, ACEL has taken
measures to minimise these adverse environmeffiaitef

« Air pollution control systems are in operation eifntly and the stack/ambient air quality norms
are better than the standards laid down by Potiufiontrol Boards.

¢ The fly-ash is transported in closed bulkers swadiminate dust pollution.

e All the unloading points are covered and providethwlust collection systems for maintaining
the AAQ as per norms.

* Ambient air quality - Fly ash is pneumatically cesred with flow control system with
“dedusting systems” installed to remove fugitiveigsions.

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

>>
An environmental impact assessment is not requioedhe project activity. The cement plant has
undergone an EIA at the time of construction anchegear must obtain consent to operate from the
relevant state pollution control boards.

SECTION G. Stakeholders’comments |
>>

‘ G.1. Brief description how comments by local stakeholderhave been invited and compiled: |
>>
Stakeholders have been identified and commenttethtirough six routes:

= National stakeholder: The project has appliechfgproval from the Ministry of Environment
and Forests. As part of this application, the Ripid PCN have been submitted to the MoEF and
a presentation on the project provided.

= The projects have also received stakeholder apptiancaigh the application and obtaining of
consents to operate from the state pollution cbbwards.
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Cement customers are key stakeholders in the prajetivity. Through its outreach and
information activities on the benefits of PPC, thetakeholders have been informed of the
project activity.

Employees have been identified as key stakeholderey both live and work in the cement
plant environment. All employees have been sergraail message outlining the CDM project
activity and their comments invited.

The PDD has been posted on the UNFCCC websiteOfdags and comments from international
stakeholders invited.

There is no change to the local environment froenpifoject activities, and the project activities
provide wider environmental benefits — conservingektone and utilising an industrial waste
product. However as part of its local relationshitivities, ACEL has placed notices in the local
language in the local outlining the project activand inviting comments.

G.2.

Summary of the comments received: |

>>

The only comments received were questions raisddday stakeholders regarding the potential for fly
ash dusting on crop lands. The management ofdhkr&il unit outlined that the air quality surroumgl
the unit is very high, and that ACEL had made ewdfgrt to ensure that the ambient air quality ramea
high. As outlined in Section F.1:

Air pollution control systems are in operation eifntly and the stack/ambient air quality norms
are better than the standards laid down by Potiu@iontrol Boards.

The fly-ash is transported in closed bulkers swadiminate dust pollution.

All the unloading points are covered and providethwlust collection systems for maintaining
the AAQ as per norms.

Ambient air quality - Fly ash is pneumatically cesred with flow control system with
“dedusting systems” installed to remove fugitiveigsions.
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G.3. Report on how due account was taken of any commentsceived:

>>
Given no issues were raised no action was requitachighlighted in Section F, ACEL have carried ou
measures to mitigate any negative environmentalctsfof blending fly ash. Moreover the project
activity provides substantial positive environménédfects through the disposal of fly ash and
conservation of limestone.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

Ambuja Cements Eastern Ltd.

Street/P.0O.Box:

88C, Topsia Road (S)

Building:

City: Kolkata

State/Region: West Bengal
Postfix/ZIP: 700 046

Country: India

Telephone: +91 33 22850028-39
FAX: +91 33 22856362
E-Mail:

URL:

Represented by: SK Sadhu

Title: Vice President
Salutation: Mr

Last Name: Sadhu

Middle Name: Kumar

First Name: Samir

Department: Unit Head, Sankrail Grinding Unit
Mobile: 9831220730

Direct FAX: +91 33 26798423
Direct tel: +91 33 26798420

Personal E-Mail:

sksadhu@ambujaeastern.com
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Organization: Agrinergy Ltd
Street/P.O.Box:

Building: Eagle Tower, Montpellier Drive
City: Cheltenham
State/Region:

Postfix/ZIP: GL50 1TA

Country: UK

Telephone: + 44 (0)1242 506315
FAX: + 44 (0)1242 506327
E-Mail: info@agrinergy.com
URL: www.agrinergy.com
Represented by:

Title: Mr

Salutation:

Last Name: Atkinson

Middle Name:

First Name: Ben

Department:

Mobile: +44 (0)7960 970974
Direct FAX:

Direct tel: + 44 (0)1242 506315
Personal E-Mail: ben.atkinson@agrinergy.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The project activity has received no public funding

Annex 3

BASELINE INFORMATION

Data type Source
Data on cement plant locations, capacities and | CMA
productions
Additive blend if cement plants in system bounda@MA, company publications, pollution control
board reports.
CaO and MgO contents of limestone and clinke Riaite,
HC (Heat Consumption) Plant data
EFf (emission factor) IPCC
EC (Electrical energy consumption) in clinker | Plant data
production
Pyria aNd Raptive Plant data
EFgia SEBs, CEA, IPCC
EFeaptive IPCC
EC (Electrical energy consumption) in additive | Plant data
preparation
Annex 4

MONITORING PLAN

A specific employee at each of Sankrail and Bhatgées has been designated as be responsible for
collating and archiving data at that plant. Altalaequired is collected as part of normal openatio
Records for both plants will be archived at Sarki@i 12 years and will be available at the time of
verification. Project management at will fall undiee responsibility of the designated employeesivh
central management and coordination of the praetvities will fall under the responsibility of Mr
S.K. Sadhu, Unit Head, Sankrail.

The collated data will be transmitted in electrofocmat to the ACEL office at Sankrail (Mr. S.K.
Sadhu). A specific spreadsheet has been desigmetthi$ purpose. Mr Sadhu and Ben Atkinson of
Agrinergy Ltd. will then perform the data calcutats and transformations as required as part of the
monitoring methodology.

Agrinergy Ltd will produce on an annual basis anfatted report outlining the data, sources and

calculations underlying emission reduction generati This will be presented to the DOE carrying out
verification. Verification will be carried out cam annual basis.
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