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‘ SECTION A. General description of_project activity |

\ Al Title of the project activity: |

Partial Substitution of Coal by Jatropha Fruits Bmaimass Residues in the Production of Portland €2em
PDD Version 5
Date: 2¢ December 2011

\ A.2.  Description of the project activity:

Pre project activity

SOCOCIM Industries (Senegal), a member of the VIC&Foup since 1999, has its cement
manufacturing facility in Rufisque, 30 km West oélkar, with an annual installed capacity for clinker
production of 1,350,000 tons based on the two iexjstilns n°3 and n®4 An additional kiln (n°5), just
built, is operational since 2010, but this new mitbn line is excluded from the project activity a
explained later. Clinker production and fuel conption are as presented in the table below.

2004 200¢ 200¢
Clinker production (tons) 1,047,128 1,037,623 1,886
Coal consumption (tons) 126,634 151,855H 167,393

Heavy fuel oil (HFO) (tons) 16,549 3,494 2,421

Table 1 : Fuel mix consumptions before project activity.

SOCOCIM industries started using coal in May 2084 aubstitute to heavy fuel oil to reduce its gper
expenses. Before this date, heavy fuel oil wasiig fuel used in both kilns n°3 and n°4.

In the pre project scenario, SOCOCIM Industriegsmg coal as main fuel for its clinker productiamd
small quantities of heavy fuel oil (HFO) for stamps. Waste oils, which supply chain was recently
formalized, have also become part of the existing fuel mi2§2 tons in 2009).

Project scenario

The purpose of the project activity is the panteglacement, up to 35 % of the heat demand, o§silfo
fuel, coal, by whole Jatropha fruits for combustinrthe cement plant (kilns n°3 and n°4), and teszer
extent, by biomass residues (groundnut shells, liicgks, cashew nut shells, palm oil kernels, cotton
stems, Jatropha shells and cakes issued from ptkrtire biofuel producers), if such biomass desis
are effectively available, are not already commardgd in Senegal and are not significantly competin
with other activities.

Jatropha is an endemic tree which will be cultiddteally in dedicated plantations. Jatropha Cuisas
tropical plant which can grow on poor soils whiclakes it suitable for areas which would otherwise
remain uncultivated. The plant can withstand dmyditions, low nutrient levels and exposed condgion
The dropping of leaves also generates compost drélum plant which increases in return biologic

1 In this Project Design Document, all weights aneressed in metric tons of dry matter.
2 See Document 06 :Government decree on management of waste oils 20d¥5.pdf» (Arrété Interministériel portant gestion des huiles
usagées)
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activity in the soil, thus improving its fertilitypuring very dry conditions the plant sheds itsvesin
order to avoid unnecessary water evaporation. Duleet fact that the Jatropha is a perennial pldmchv
has low demands on its environment, it can fighit emsion. Jatropha Curcas is traditionally used i
Senegal in protecting hedges around arable landhansing. Also due to its toxicity, Jatropha Curoas
is not edible and is traditionally used for mantifiaing soap and medicinal applications.

In addition to Jatropha fruits issued from dedidaptantations under the supervision of SOCOCIM
Industries, the cement plant envisage to use,lonited scale, other biomass residues such as dgraun
shells, rice husks, cotton stems or shells, cashévshells, palm tree kernels, and possibly latethe
long term, Jatropha shells or cakes issued frotatiee future Jatropha oil production plants.

Contribution to Sustainable Development

In addition to reducing greenhouse gas emissiors4y15 tCQyear, the proposed project activity will
contribute to sustainable development in many respe

Upstream, the entire biomass supply chain includitanting, cultivating, harvesting, handling and
transportation will give employment and income aoities to rural communities, farmers and biomass
dealers thus improving the social and economi@sdn of rural communities which are facing growing
difficulties due to climate change, decrease oficafiural yields and continuous degradation of
agricultural soils mainly due to overutilizationcoessive grazing and drought. In particular, the nash
crop will complement incomes issued from groundsraiduction which are highly variable from year to
year.

The dedicated Jatropha plantations will contribloteestore the rural environment by creating “green
belts” in areas where soils have been severelyadegrthus protecting indirectly nearby environnadnt
local rural communities (limitation of erosion bgngel winds, better retention of seasonal rains é th
underground, etc.). Taking into account the faat the plantations will only be done in marginaida
after government approval through tHestitut National de PédologiéiNP)”, place under the Ministry
of Agriculture, according to a detailed “CultivaticCharter®; there will be no competition with food
cultivations such as rice, maize, millet, vegetaldecash crops like cotton or groundnuts.

Downstream, the substitution of imported coal byralzha will reduce local pollution around the
Rufisque cement plant due to coal dusts and salfussions while it will result in a major reductioh

3 See _Document 01: @ultivation chart for Jatropha suppliers 2008-06:86c» (Charte applicable aux producteurs de Jatropha
approvisionnant en exclusivité la cimenterie deistufe — SOCOCIM Industrig& English translation.
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emissions thereby contributing to the global enwinental initiative of reducing green house gas
emissions.

The use of a local renewable energy such as Jaropbther biomass wastes in substitution to cal w
contribute to reduce the critical energy dependesfcgenegal over energy imports (about 50% of its
exports in value) and open a new government engtrgyegy focused on the use of local clean energy
resources.

Up to now, Jatropha fruits have never been used significant scale in the world in cement kflns
Therefore, the project, with its 11,000 ha of pddiains, is pioneering this technology and will ioye
technical know-how of the cement industry in maatea full biomass supply chain and give impetus to
the introduction of clean technology in cement nfacturing.

The initiative of SOCOCIM Industries is supportedthe Senegalese Government at the highest’level
Other initiatives for plantations of Jatropha byeat actors are under consideration for productibn o
biofuels but their scope is less ambitious and nmess advanced.

‘ A.3.  Project participants: |

Private and/or public Kindly indicate if the Party
entity(ies) project involved wishes to be considered
participants (as applicable) | as project participant (Yes/No)
SOCOCIM Industries

Senegal (Host Party) (Private entity No

Name of Parties involved
((hosts) indicates a host Party

Project proponent

SOCOCIM Industries is the leader (and pioneerhef\West African cement industry. It was funded in
1946, and has participated to the developmentadl land national economies for more than 60 years.
The company was acquired by VICAT group in 1999ajor French cement group listed on NYSE
Euronext.

‘ A.4.  Technical description of the project activity |

‘ A.4.1. Location of the_project activity: |

\ A4.1.1. Host Party(ies): |

4 According to the bibliography on Jatropha Curcesiewed, a few cement manufacturers have condymiminary researches and small
pilot plantations of Jatropha, such as ICC in IndDOCEMENT in Indonesia (71 ha) in 2007/2008, hote, apparently, is using the whole
Jatropha fruits in its clinker kilns on a signifitescale. The World Congress on Jatropha held imbdeg in October 2008 did not either refer
to such Jatropha fruits biomass projects in cemplamtts.

5 See Documents 02a & 02b illustrating the officiapport for the project activity. This Jatrophajged developed by SOCOCIM Industries is
strongly supported by the Senegalese governmeetPTésident of the Republic visited the cementt@ad the Jatropha pilot farm of Bargny
on 14" December 2007. The project is actively supportethle relevant Ministers in charge as proven byesswofficial letters from Ministry
of Decentralization and Local Communities datedi8eJ2009, and Ministry of Interior on 26 Septem@®d7. Indeed, such Jatropha project is
fully consistent with its ambitious national prdjéocused on the development of sustainable biorassy.
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Senegal
A4.1.2. Region/State/Province etc.: |
Dakar region, Cap Vert Peninsula
A.4.1.3. City/Town/Community etc: |
SOCOCIM Industries, Ancienne route de Thies, BPRIffisque, Senegal
A.4.1.4. Detail of physical location, includinginformation allowing the

The project activity is located at the SOCOCIM Istties cement plant in Rufisque, 30 km West of
Dakar, off the main road N1. Latitude: 14°42'24.29'- Longitude: 17°14'51.31” W

The project activity includes dedicated plantatiofidatropha within a 150 km radius from the cement
plant in Rufisque (see map) and the eventual datle@nd transport of biomass residues from exgstin
agro industries (groundnut shells, cotton shells husks, cashew nuts, palm kernels ...) within the
same geographical region.
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Figure 2: Map of "Presq'ile du Cap Vert", Senegal

The project activity belongs to Sectoral Scope dnkfacturing industries.

A.4.3. Technology to be employed by the project teity: |

Main components

The following figure illustrates the main comporenf the activity from Jatropha plantations uptte t
combustion of Jatropha fruits and biomass resittuéite clinker kilns N°3 and N°4.

Jatropha plantations

Cement plant

Transport

Figure 3: Jatropha CDM project boundary: main components



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCC "
P

CDM - Executive Board

page 7

Technology used for the production of Jatropha fruis

The production of Jatropha fruits in quality andfisient quantities is the key for project success.
achieve this objective, SOCOCIM Industries has e a unique know-how and organization scheme
which involves selection of soils and lands in aaaof 150 km around the Cement Plant, respedtiag t
cultivation chartét of Jatropha plantations dedicated to SOCOCIM ltriksscement plant in Rufisque
with the support of the Ifistitut National de Pédologie (INP)” The selection and distribution of
Jatropha seeds will be provided with the suppothefinstitut Sénégalais de Recherche Agronomique”
(ISRA), who will provide technical assistance tanfiers/cooperatives under contfafir developing
nurseries, planting, plantation maintenance anagdhaa fruits harvesting.

The main operations needed for Jatropha plantadiosh cultivation, based on acquired field test
experience in 2007, 2008 and 2009 are the following

- Development of nurseries for Jatropha plants thiaugnual activities;

- Initial soil preparation using a tractor or bulldozto level the ground and clear stones and
remaining dry grass;

- Manual plantation by peasants of young plants ialsholes;

- Initial manual incorporation of a very small quayntof organic fertilizer, (150 kg of organic
fertilizer per ha, on the basis of the experiencguaed on Pout plantation) based on vegetal
waste compost nearby each young plant;

- Eventually, a small irrigation for the very yountapts using a tractor with a water tank, if the
plantation is not carried out just before the raegson as recommended;

- Manual follow up of the plant growth and cleanirighearby soil;

- Manual harvest and transport of mature Jatrophtsfru

No synthetic fertilizer will be used, as requestethe cultivation chart contract. No irrigationhgene is
also foreseen, apart from punctual watering of gopiants, if really needed, taking into account fet
that the Jatropha plant is very resistant to draugh

The Jatropha fruits will be stored in aerobic ctindi first on the surroundings of farms and transfd

by horse or donkey carriages or small trucks tontian storage centers called "seccos”, at a maximum
distance of 15 km from dedicated Jatropha farmect8s” are existing covered storage areas mainly
used for the storage of cash crops and biomasajrudflarge spare capacities. There are managéukeby
Ministry of Agriculture and the Ihstitut National de Pédologie and kept under supervision by
watchmen.

There are more than 50 “seccos” installed in thgegpt activity cultivation area; a map of “seccos”
position in Fatick, one of the five regions invalvi the project area (<150 km from cement plasit) i
presented hereaffer

5 The selection of cultivation lands will take intocaunt the applicability criteria of ACM0003 whittave been replicated in the cultivation
charter for dedicated Jatropha plantations. THexten will be supervised by INP, a Senegaleseeguwent research institution.

" See_Document 03, 03a & 03lE6nvention de coopération entre I'nstitut Natior® Pédologie’between INP and SOCOCIM Industries
signed in March 2010 with related letter and Ergtiginslation.

8 See Document 11Contract for Jatropha suppliers - template June €00

9 See Document 04: List and maps displaying thetioeaf the “seccos” in the five regions selectedthe development of dedicated Jatropha
plantations farms.
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Figure 4: Location of "Seccos" storage areas in Fatick Region

No specific drying activity is necessary as theqJsta fruits are naturally very dry (about 8% huityid
according to laboratory tests) and are not exptsdéaimidity during transport and intermediary sg@a
Actually, when the Jatropha fruit is becoming dankl ripe, the fruit is near totally dry.

The Jatropha fruits will be collected from “seccasid transported to Rufisque cement plant by trucks
All trucks will be weighted at entrance of SOCOCIMIustries cement plant before emptying the load at
a reception area and weighted again when leaviagcément plant to determinate the net tonnage of
Jatropha fruits delivered. In the cement plantpfficial storage authorization for 20,000 tons ajrbass

has been obtainét

Selection and certification of eligible lands for édicated Jatropha plantations

The total surface of Jatropha plantations will RDD0 ha. This total surface will be split into tbi320
different locations/plantation areas of less th@A Ba each, all meeting the CDM ACMO0003 eligibility
criteria and the Senegalese legislation for smmadlrmedium size plantations.

There are no official criteria for definition of gimded land in Senegal. SOCOCIM will provide to the
verifying DOE for each plantation area used in preject activity a written statement from the
Senegalese administration certifying that the eelddnd is degraded and has not been valorizetidoe
than 10 years. Thdristitut National de Pédologie” (INRplaced under the Ministry of Agriculture, will

10 See Document 07a & 07hGbvernment authorisation for processing of biomiasSOCOCIM 2009-10-02n French and English.
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assess in advance all Jatropha plantation propmtsloped by cooperatives or individuals. He will
deliver an agreement for plantation if all applieabonditions of ACM0003 methodology are met and if
the plantation project is meeting Senegalese emviemt protection. A partnership agreement between
SOCOCIM Industries and the INP institute has bestaldished to provide the necessary field services
for verifications before issuance of governmenharizations.

In line with this procedure, the project proponbas obtained a confirmation of the eligibility of the
450 ha of lands used by SOCOCIM Industries fopilst plantations carried out since mid 2007. These
lands were already owned by the company as limestprarries reserve. Young Jatropha plantations,
less than one year old, will be protected from atigrazing through human supervision. After oneryea
the plants are large enough to develop withoutsgegific protection. Furthermore Jatropha is ndbled

by animals.

Technology used for biomass fuel feeding in the cemt plant

Technology to substitute coal with biomass in the-galciner of the cement kilns was developed in
conjunction with the VICAT Technical Department Krance. In general terms, this development
consisted in the in-house design of a new and iaddit biomass fuel feeding system which includes
conveyors, hoppers, weighing equipment, safetypgent, etc. and adjustment of process parameters to
meet SOCOCIM Industries cement quality standdrisd optimize energy efficiency.

Two biomass feeding lines will be installed on Eiin°3 and n°4. This investment includes, in paldicu
for each liné
- Areception area for trucks,

- Astorage hall of about 1,700°with an automatic crane handling equipment,

- A workshop with conveyor belts, screening tablesigiving equipment, magnetic separator,
- Pneumatic conveyors and filters to feed the kiln,

- Electrical unit for supervision and regulation gugment,

- Security installations against fire and staff aeait,

- Firefighting equipment.

Existing technology for coal storing, grinding,rkileeding, etc. will be kept operational but wid bsed
at a reduced rate. The project activity will sav@gmificant quantity of electricity by reducingetlyearly
use of the coal grinding mills, the power requibydhe biomass feeding lines being lower.

11 See_Document 10a & 10b: « INP pilot plantatiorigilellity report 2010-09-30»Rrocés verbal de validation des sites de productien
Jatropha de la SOCOCIM industrjeand English translation.

12 50COCIM Industries has obtained in 2008 CE cetfon for all cement products and ISO 9001 in ®et®009. The cement plant is under
certification for ISO 14001 for 2010. Very few Afen cement plants are meeting these internatitevadlards.

13 See Annex 6: Technical presentation of Jatrophitsiieeding installations at SOCOCIM Industriesr@et Plant in Rufisque, Senegal.
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Figure 5: Typical lay out of a cement plant

According to the simulations and expected yieldhef Jatropha plantations (6.4 tons/ha based omtrece
field experience and bibliography), the contribatiaf Jatropha fruits and biomass residues usedadst
of coal will amount to 35.1% of the heat demandwdiich 31.7% of Jatropha fruits and 3.4% of
groundnut shells and other biomass residues. Térasdl quantities of biomass residues will faciktat
the start up of the project when Jatropha plamatiare too young to provide significant quantités
Jatropha fruits.

Jatropha fruits will be, after the initial period four years with limited input due to developmerit
young plantations, the key part of the biomass fi@gproximately 85%); other biomass, such as
groundnuts, will be only a limited input takinganaccount the limited availability and the irregitiaof
supply of biomass residues within an economic partsadius. The 35% biomass ratio of heat supply i
kilns n°3 and n°4 will only be achieved after tharsup period:

Equipment required for the project activity

The following table provides a summary of the equept used upstream (supply of Jatropha fruits and
other biomass residues) and downstream at plaek excarry out the proposed project activity.

Section of Activity | Equipments | Specifications
Plantation
Soil Preparation Agricultural Tractor with plouggitool Power from 150 to 200 Hp
occasional irrigation tank Diesel consumption: lit#s/ha

Jatropha and other biomass transports

Transportation from farmg Horse or donkey hitch
surroundings to SECCOS

Small trucks (2 tons of jatropha fruits loaf)

Transportation from Trucks (10 tons of jatropha fruits load) Diesel samption:40 liters/100 km
SECCOS to the cement
plant
Cement Plant
Reception weighting and | Cement Plant entrance weighbridge Capacity: 1@twAs
metering Water content measurement
Heat value

14 See attached Excel fileSOCOCIM CDM data file 2010_10_30Xls



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCC "
P

CDM - Executive Board

page 11

Jatropha fruits and biomass feeder
Weighting at precalciner introduction
Crude material feeder weighting at the top
of the heater(existing)

Waste oils introducing weighting
Coal weighting for the kiln
Heavy fuel weighting for the kiln

Introduction installation per kil

>

Automatic grape crane Power : 85 kW

Introducing hopper Capacity: 25°n2.2 tons

Feeder weighting system Capacity: 0.6 to 6.0toriddwer: 3kW
Introducing rotary valve Capacity: 80°tm, Power : 15 kW
Pneumatic conveyor air pressuring Capacity: 38nin, power: 55 kW

Kiln n°3 Precalciner

Precalciner 3,490 x 4,600 x 1,100 |  Burner Pillard

Kiln n°4 Precalciner

| Precalciner 3,050 | Burner Pillard

Table 2 List of main equipment and specifications for thejgrt activity”

Lifespan of Jatropha plantations is approximatdlyybars, whereas the equipment to be installed will
have a lifetime above 25 years. Existing kiln liaes still operational for more than 25 years froow.

Training, maintenance and technology transfer

Upstream technology transfer and training of omegain the cement plant for the use of biomass as
alternative fuel in clinker production line will bgrovided by INP and ISRA through the protocol and
convention established with SOCOCIM Industries, vesdl as by the management of SOCOCIM
Industries and the VICAT technical support groupCAXT group has developed a special department in
charge of the development of alternative fuelsement processing and the dissemination of the best
practices available. SOCOCIM Industries has alSoaaning Department developing internal sessions
for new workers and confirmed operators, globalblled “Ecole du Cimerit (Cement School).
Alternatives fuels and biomass utilization in thialer processing lines will be integrated into yearly
programs of this “cement school” and all the opmnsiconcerned with the project activity will attend
regularly the sessions.

All training actions will be realized under the SOCIM Industries Quality System certified ISO 9001
obtained on 24 August 2009, along with regular training and maieince programs for all activities of
the cement plant. ISO 14001 Certification is foesséor October 2010. The Company is developing a
Computer Aided Maintenance program that will insggralso the CDM project activity. Each year,
SOCOCIM Industries is financing and implementingesfic training programs for most of its
professional staff. The budget for SOCOCIM Indestritraining programs amounted to 90 M. FCFA
(about 137,000 EUR) in 2009. A tailored made iragjnprogram will be implemented for the staff in
charge of the maintenance of the new biomass lastais foreseen for the project activity as wallfar

the technicians and engineers in charge of prejeittity monitoring. The training specific to theopect
activity should not be a problem in this plant gsadready the most recent technologies with a fully
computerized supervision.

15 See also File 051st of equipments in kilns 3 ancbéforeproject activity.zip
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A.4.4 Estimated amount of emission reductions ovehe chosen crediting period:

The chosen crediting period is 7 years, renewatieost 2 times.
The emission reductions amount to 54,315 tons @ar guring the first 7 years long crediting period:

Years Annual gstim_ation of emission
reductions in tons of CGe

01/03/2012 to 28/02/2013 2,035
01/03/2013 to 28/02/2014 8,393
01/03/2014 to 28/02/20. 24,802
01/03/2015 to 29/02/2016 51,114
01/03/2016 to 28/02/2017 81,604
01/03/2017 to 28/02/20. 101,282

01/03/2018 to 28/02/2019 110,975

Total estimated reductions (tonnes of £D 380,205
Total number of crediting years 7
Annugl average over the crediting period 54315

of estimated reductions (tonnes of £D '

No public funding is involved in the project activi

\ SECTION B. Application of a baseline and monitorirg methodology |

ACMO0003 / Version 07.4.0: “Emissions reduction tigh partial substitution of fossil fuels with
alternative fuels or less carbon intensive fuelsament or quicklime manufacture”.

In line with this methodology, the latest approwedsions of the following tools were usé&d

e Version 03.0.1 of “Combined tool to identify the skdine scenario and demonstrate
additionality”.

* Version 02 of “Tool to calculate project or leakag®, emissions from fossil fuel combustion”.

« Version 01 of “Tool to calculate baseline, projectd/or leakage emissions from electricity
consumption”.

In addition, the following applicable methodologaae referred to:
¢ Version 02.1 of AM0042 - “Grid-connected electrcijeneration using biomass from newly
developed dedicated plantations”

16 The methodology also refers to the “Tool to deteeninethane emissions avoided from disposal of vestesolid waste disposal site” but it
is not relevant for the proposed project activéiynce alternative scenario B2 has not been idedtdis the most plausible baseline scenario for
the use of biomass residues (see section B.4 helow)
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B.2 Justification of the choice of the methodologyand why it is applicable to the_project

The methodology is applicable to project activitiasthe cement or quicklime industry where fossil
fuel(s) used in an existing clinker or quicklimeoguction facility are partially replaced by lesshmzmn
intensive fuel(s) and/or alternative fuel(s). Tmegowsed project activity fully meets this main cibioch.

The methodology is applicable to the project attigince all the applicability conditions described
hereafter are fulfilled:

i) General Applicability conditions

Applicability conditions Demonstration of complianct

In addition to a large investment upstream| in

Jatropha production (crop nurseries, plantations,
maintenance, harvest, transportation, storage,
technical assistance, equipment, and manpoer)
which is estimated at 19.16 M. EUR, to pe

financed by various players, including SOCOCIM

Industries, significant investment is foreseerhat|t
cement plant itself which will have to invest 6.36
M. EURY in engineering studies, civil works,
industrial equipment and services to store and
weight the biomass (up to 250 tons/day) as well as
conveyors, injectors and special equipment to feed
and supervise the clinker production. In the

absence of the project activity, these investments
A significant investment is required to enable thewould appear as excessive to the project
use of the alternative fuel(s) and/or the less oarpparticipant and would not be implemented.
intensive fossil fuel(s).
Presently, the financing of large agricultufal
projects in Senegal is very uncommon taking into
account the fact that the agricultural sector,
hampered by difficult climatic and pedologic
conditions, is characterized by 440,000 very small
farms (61% have less than 1 ha) mainly owned by
poor peasants (85% of rural population is below
the poverty line according to UNDP) thus offering

no significant guarantees for large loans |as
anticipated in the project activity.

The overall investment (25.52 M. EUR) to enaple
the use of alternative fuels in the project agfiuit
replacement of coafor clinker productionis

17 See Annex 6 which includes the cost of the faeit
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indeed very significant in relation to comm
investment in the agricultural sector of Sen&gal

It is also a significant investment for SOCOC
Industries in such a new development a
characterized by large risks as explained later
if compared to the total average annual investn

carried out by the company in the last ten yeds:

M. EUR/year; mainly due to the retrofitting of th
existing plant, bought by the VICAT Group
2000, to meet environmental standards

improve its overall efficiency in line with th
performances of the other cement plants of VIG
Group).

The investment in this new agro-industrial actiy
is totally different in terms of levels of risks ti
the investment just carried out in clinker capa
expansion (n°5).

During the last three years prior to the start bét
project activity, no alternative fuels have been
used in the project plant.

The cement plant has been using exclusively
and small quantities of heavy fuel oil (HFO) f
startups during the last three years prior to thg
of the project activityJuly 2007.

The CQ emissions reduction relates to €0
emissions generated from fuel combustion only.
and is unrelated to the G@missions from
decarbonisation of raw materials (i.e. Cagé&nd
MgCQ; bearing minerals).

The method described in part B.6 to calculate
emissions reduction of the project relates to, (
emissions generated from fuel combustion @
and is unrelated to the GOemissions from
decarbonisation of raw materials.

UNRee A
Y

DN

M
rea
and
nent
1
is

n
and
e
AT

ity

ity

coal
or

CO
CO
nly

The methodology is applicable only for installed
capacity (expressed in tons clinker/yeartons of
quicklime/year) that exists by the time of
validation of the project activity.

The present methodology is applicable for
existing kilns n°3 and n°4 with a combined clink
production capacity of 1,350,000tons/year;
expected clinker production during the credit
period is estimated at 1,234,000 tons/year

the
er
the
ng
i.e.

below the existing installed capacity.

i) Applicability conditions related to the use ofbi

omass residues and renewable biomass:

Applicability conditions

Demonstration of compliance

The biomass is not chemically processed (e.g.
esterification to produce biodiesel, production o

The biomass will not be chemically process
f prior to combustion. The Jatropha fruits 3

sed
nd

alcohols from biomass, etc.) prior to combustior

1 biomass residues will be simply stored bef

ore

18 The global value added of the Senegalese agrialiiector was about 410 M. EUR in 2007 accordingational statistics. Investment in the
whole agricultural sector is very likely much lgban 50 M. EUR per year. A 20 M. EUR investmentiatropha production is consequently
very significant for the Senegal and the projecppnent. Senegal has been suffering from a lowaoangrowth for many years (see chart 1
of http://www.imf.org/external/pubs/ft/survey/so/2068/052610a.hthn In 2009, the IMF estimated the GNP growth at9%4.. In 2008, the net

foreign direct investment in Senegal was only 170D and the net total long term loans public ivgte was only 360 M. USD according

the World Bank/IMF Country Assistance Strategy.
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in the project plant but it may be processed
mechanically or be dried at the project site.

Moreover, any preparation of the biomass,
occurring before use in the project activity, doeg
not cause other significant GHG emissions (sug
as, for example, methane emissions from
anaerobic treatment of waste water or from
charcoal production

introduction into the kilns.

No significant GHG emissions will occur befg
5 the use of the biomass in the project activity.
h

re

The biomass used by the project facility is store
under aerobic conditions.

dThe biomass will always be stored under aer

conditions to avoid fermentation and risks of s

bic
p(f-

ignition.

iii) Applicability conditions related to the use ofr

enewable biomass from a dedicated plantation:

Applicability conditions

Demonstration of compliance

The site preparation at the dedicated plantation
does not cause longer-term net emissions from
carbon. Carbon stocks in soil organic matter,
litter and deadwood can be expected to decrea
more due to soil erosion and human interventio
or increase less in the absence of the project
activity.

seithout significant vegetation (no agriculture,
tree...). The Jatropha plantations will theref
sémprove the quality of the soil and increase car
nstocks on the cultivated area.

The Jatropha will be cultivated on poor land

no
Dre
pon

After harvest, regeneration will occur either by
direct planting or natural sprouting.

Only the fruits will be collected every ye
(natural sprouting once or twice a year). Jatro
trees have a life expectancy of approximately|
years

ar
pha
50

Grazing will not occur within the plantation.

Animals will be kept away from the Jatropha fie
through initial human supervision, since th
presence would damage the young plantati
moreover the Jatropha fruits are not edible
animals.

ds

eir

bNS;
by

In the absence of the project activity, natural
revegetation would not result in growth of a fore
due to natural or human pressures

The land which will be used for the Jatrop

cannot occur spontaneously.

splantations is poor land where natural revegetat

ha
on

Prior to the implementation of the project actiyit
no fuel wood has been collected from the land
area where the dedicated plantation will be
established

yThe Jatropha plantations will be implemented
poor lands where no fuel wood has been colle
for the last 10 years.

on
cted

For at least ten years before the implementation ©he Jatropha plantations will be implemented

the project activity, no forest was on the land
where the dedicated plantation will be establis

poor lands previously without forest for at leaBt
years'®

on

If relevant, workers for any activities on the land

No activities or household will be shifted away

or

19 The selection of the Jatropha cultivation landsting these ap

plicability conditions will be doneder the supervision of thanstitut

National de Pédologie (INPplaced under the Ministry of Agriculture. A coopéon agreement between thiestitut National de Pédologie
(INP)” and SOCOCIM Industries has been signed on 9 Ma@h0; it provides assistance for selection ofvaaté lands and their optimal

utilization to save local environment. See Docun@ht03a & 03b alr

eady mentioned in section A.4.3.
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prior to project implementation continue to be

employed for the biomass plantation activity, i.€.

no households are shifted from the project site

the culture of Jatropha since the plantations lvel
implemented on inhabited lands.

No households should be shifted from the pro
site. If ever, for an unexpected reason, s

workers were to be shifted, SOCOCIM Industrj

would make sure to employ them for the biom
plantation activity.

For example, SOCOCIM Industries has plan
150 ha of Jatropha in 2007 on the limestone qu
of the cement plant in Rufisque employing lo
labor

ect
me
Ies

ass

ted
arry
cal

The land area where the dedicated plantation w
be established is, prior to project activighle to
meet one of the following criteria:

a) Either being severely degraded and would in
absence of the project activity have not been ug
for any other agricultural or forestry activity, pr
b) Has been used for agricultural purposes,
provided the project participants can demonstrg
that no natural forest exists in the host country.

If the land area is severely degraded, land
degradation can be demonstrated using one or
more of the following indicators:

(a) Vegetation degradation, e.g.

- Crown cover of pre-existing trees has decreg
in the recent past for reasons other than
sustainable harvesting activities;

(b) Soil degradation, e.g.

- Soil erosion has increased in the recent past

- Soil organic matter content has decreased in
the recent past;

(c) Anthropogenic influences, e.g.

- There is a recent history of loss of soil and
vegetation due to anthropogenic actions; a

Demonstration that there exist anthropogenic

actions/activities that prevent possible occurren

ilMhe full purpose of this CDM project is
cultivate Jatropha on degraded land which ha
agricultural or forestry potential and where naltu
regeneration to forest would not be possible
especified in the cultivation chart.

sed

of natural regeneration.

(0]

5 NO

ra
as

iv) Applicability conditions related to the tools wsed by the methodology

The applicability conditions outlined in the latestsions of the following tools are also fulfilted

Combined tool to identify the baseline scenario
and demonstrate additionality

The project activities consist of maki
modifications to an existing installation that

!

g
is
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operated by the project participant; therefore, |the
potential alternatives scenarios to the propgsed
project activities available to the project
participant cannot be implemented in parallel to
the propose project activit.

Not relevant, since alternative scenario B2 has| not
Tool to determine methane emissions avoided frdmen identified as the most plausible baseline
disposal of waste at a solid waste disposal site | scenario for the use of biomass residues [see
section B.4 below).

CO, emissions from fossil fuel combustion for the
project activity are calculated based on the
guantity of fuel burnt and its properti

Tool to calculate project or leakage G@missions
from fossil fuel combustion

This tool is applicable since the electricity usgd
Tool to calculate baseline, project and/or leakagethe cement plant is, so far, produced with fossil
emissions from electricity consumption fuel. However no additional electricity
consumption is forese as a reult of the projec

The condition that the methodology is not applieatd project activities that implement efficiency

measures in production of clinker or quicklime, lsues changing the configuration/number of pre-
heaters, is not relevant to the project, as in dostext, no efficiency measures are implemented in
clinker production.

Finally, this methodology is applicable to the psed project activity as per the results of Phecedure
for the selection of the most plausible baselirenacio and demonstration of additionalifgee section
B.4 below), since:

0 F3 (continuation of using only fossil fuels with &fdrent fossil fuel mix portfolio) is the most
plausible baseline scenario for the use of fuethéncement plant, and
0 The most plausible baseline scenarios for the tialterynative fuels are:

= B1 for the fate of biomass residues investigated gdout shells, palm kernels, rice
husks, cashew nuts shells, cotton stems and Jatagies and shells)

= R1for the fate of Jatropha as a renewable biomass.

B.3.  Description of the sources and gases includedthe project boundary

Project boundary

The physical project boundary, as illustrated ia fhllowing figure, covers all production processes
from cultivation fields up to clinker kiln n°3 arkdn n°4, including:

- The sites where the renewable biomass is cultivated

- The sites where the biomass residues would be dilingfe to decay or burnt in the absence of the
project activity,

- Off-site storage areasggccod)

- The vehicles used for transportation of alternafinds to the project activity site,
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- The equipment for handling biomass within the ceinpéamt,

- On-site storage and on-site transportation of @étitve fuels (Jatropha fruits, rice husks, cotton
shells, cashew nut shells...) including weighing himass feeding lines (no drying needed),

- The pre-heaters, where the heat of exhaust gagésto heat the inputs for clinker production,

- The pre-calciner, where fuels are fired for thegaksination of the inputs for clinker production,

- The kilns tubes n°3 and n°4, where fuels are fard where the calcinations process of the inputs
for clinker production takes place.
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Jatropha plantations
(Soil preparation with
tractors, manual planting
and maintenance)

Jatropha fruits: Manu
harvesting, drying and
storage on plantation
sites

Short distance
transportation by
trucks and horses
(maxi 15 km)

v
Storage centers

Off-site |
PEscy |
(CO) :

Cement plant

Reception

O

Alternative fuels suppl
transportation by trucks
(average 150 km)

(secco}

Project boundary

Other biomass residuegq
locations

in Cement plant
(weighting and analysis)

Handling and
feeding in kilns n°3
and n°4

Combustion in
kilns n°3 and n°4

OOO

Figure 6: Jatropha CDM project boundary: main components ] -
Baseline fossil
fuels

The new kiln n°5, just started in April 2010

isticluded in the project boundary.

The following exhibits show the configuration otthre-heaters, pre-calciner and kiln tube for @mk
production, with and without, the project activfty

20 See Annex 7: Detailed layouts of CDM Jatrophagmbpefore and after project activity.
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Hot gas

Raw material N

Fuel combustion

Heavy fuel ; coal

#

60% of heat

S

Produced clinker

Preheater | |

Kiln

| | Cooler |

Figure 7: Simplified configuration of kilns n°3 and n°4 witlidiomass utilization

= &

Alternative fuels combustion

Jatropha fuits, biomass residues

Hot gas

Raw material ™

Fuel combustion

Heavy fuel ; coal

I Preheater "

Kiln

[ | Cooler |

Figure 8: Simplified configuration of kilns n°3 and n°4 wiitomass utilization
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The main emission sources and type of GHGs in tbge@t boundary are listed in the table below:

Source Gas | Included? Justification/Explanation
Emissions from fossil | CO, Yes Main emission source.
fuels displaced in the | CH, No Minor source. Neglected for simplty.
project plan (BE,) N,O No Minor source. Neglected for simplicity.
Q It is assumed that G@missions from surplus
D o biomass residues do not lead to changes pf
(<}
8 avg/ilgégafr:grgm'rses\‘/'ggsn O, No carbon pools in the LULUCF sector (Land
@ . P g Use, Lan-Use Change and Forest
disposal or uncontrolled - ———
. X Not included because no or insignificant
burning of biomass CH, No f ! f the bi id involved
residues erme_ntat|on of the biomass resi lues involved.
N,O No Minor source. Neglected for simplici
Emissions from the use ¢ Although renewable biomass and biomass
° CO, Yes . .
alternative fuels and/or residues have an emission factor of 0.
less carbon intensive | CH, No Minor source. Neglected for simplici
fossil fuels (PE,) N,O No Minor source. Neglected for simplicity.
Emissions from additiong co, Yes Neglected because of energy savings as [a
electricity and/or fossil result of the project activit
fuel consumption as a | CH, No Minor source. Neglected for simplicity.
2 result of the project
2 activity (PE-c,yand N,O No Minor source. Neglected for simplicity.
2 PEec v)
g Emissions from CO, Yes Significant emission source.
) combustion of fossil fuels CH, No Minor source. Neglected for simplicity.
o for transportation of
alternative fuels to the | N,O No Minor source. Neglected for simplicity.
project plant (PE,)
_ Minor source since very little use of
E_m|s_5|ons i) Wi €0 e mechanization and no irrigation scheme.
cultivation of renewable - . -
. . , CH, No No field burning before Jatropha plantation.
biomass at the dedicate Minor source because of marginal use of
plantation (PEc,) N.O Yes . - 9
organic fertilizers only.

Table 3 Gases included in the boundary related to thggubactivity.

B.4. Description of how the baseline scenario is identéd and description of the identified
baseline scenario:

The baseline scenario is identified and additidpadi assessed using the most recent approvedwearsi
the “Combined tool to identify the baseline scemamnd demonstrate additionality” (Version 03.0.1).

The following four Steps are applied:
STEP 1 Identification of alternative scenarios;
STEP 2 Barrier analysis;
STEP 3 Investment analysis (if applicable);
STEP 4 Common practice analysis.
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Step 1: Identification of alternative scenarios

This step serves to identify all alternative scezgafor SOCOCIM Industries to the proposed CDM
project activity which might be the baseline scemaia the following sub-steps:

Step la: Define alternative scenarios to the propd<CDM project activity

This step identifies all alternative scenarios {f@tare available to SOCOCIM Industries, (b) carye
implemented in parallel to the proposed projecivagt and (c) provide outputs or services with
comparable quality, properties and application sugs the proposed CDM project activity, i.e. clinke
production as in the project activity.

Alternatives for the fuel mix for cement manufactuiing:

The five alternative scenarios F1 to F5 analyzedHe fuel mix for the cement plant (kilns n°3 arfd)
are:

Description of Plausible
alternative scenarios Comments and credible
alternative?

The proposed projei Under this scenario, the SOCOCIM Industties
gcg‘glt\\/l/ B?éiggtdgg[?\ﬁsn 8%ement plant is fuelled by Coal, small quantitiés o
Y |HFO and Waste Oils and a large share of biomass
(about 35% of energy) made of Jatropha fruits
Coal + HFO + Waste Oil coming from_ dedicated_plantations and, to a Iess_er
extent, by biomass residues (groundnut shells,| rice
+ Jatropha Fruits husks, cashew nut shells, palm oil kernels, cqtton
stems, Jatropha shells and Jatropha cakes issued
+ Biomass Residues | from potential future biofuel producers), if such
biomass residues are effectively available, are not
already commonly used in Senegal and are| not
significantly competing with other activities.
These small quantities of biomass residues |will
F1 permit the start up of the project when Jatropha YES
plantations are too young to provide significant
quantities of Jatropha fruits.
The scenario requires an important investment,
upstream and downstream, to produce, transport and
process about 250 tons/day of Jatropha fruits| and
biomass residues into kilns n°3 and n°4.

This scenario would not occur in the absence of
CDM due the major barriers to be faced (see| the
description of technological and financial barrigr
Step 2 below).

12
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Fuel Quantity (tons)
Coal 111,716
Heavy Fuel Oil 3,200
Waste oil 5,000
Jatropha fruits 70,400
Biomass residues (mainly
?égiliiﬁcégui)eiﬁgegisf’ficu?tt htir 10,000
collect)

Typical quantities for scenario F1 in normal year
(after start up period)

F2

Continuation _of curren
practice, i.e. scenar
before the start of th
project activity in which
SOCOCIM Industrie
continues
production in kilns n°3
and n°4 using the existir
technology, materials arn
fossil fuel mix

Coal + HFO

5
clinker
3

@ractice prior to the start of the project actiyinith
eoal being predominantly used and minor quant
of HFO for start-ups.

Quantity (tons)
167,393
2,421

Fuel
Coal
Heavy Fuel Oil
Corresponding to year 2006
(before the start up of the project activity)

g
d

This scenario would in all likeliness be credibteits
has been the case for several years.

tThis scenario is the continuation of the current

ties

YES

F3

The continuation of usin
only fossil fuels and n
alternative fuels
however, with a differen
fuel mix portfolio, taking
into account relativ
prices of fuels available.

Petcoke + HFO

+ Waste Oil

dn this different fossil fuel mix scenario, Petcg
cand Waste Oils are respectively being usec
,replacement to Coal and in addition to HFO.
t

Waste Oils: The supply chain of waste oils
Precently organized and they have already

oils and residues of HFO filtration available fr
diesel power plants.

Waste oils are left on unmanaged, unofficial
unsafe landfills or nearby habitations all over
country, thus generating critical conditions foe
local environmert. SOCOCIM
authorized to burn waste oils in its high temp

operating tempetures allows the safe estructior

ke

1 in

vas

een

introduced in the kilns consumption (3,981 tons in
2009). Waste oils origin is a mixture of used epgin
hm

and

the

th
Industries is

u

clinker kilns by the Ministry of Environment. The
combustion of waste oil at very high temperature
when the clinker kiln has reached its nominal

YES

21 Source : African Institute for Urban ManagementGl4) Report 2004-2007, page 24:
http://www.iagu.org/PDF/rapport_IAGU.pdf .
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of waste oil in accordance with the new Senega
regulations regarding this hazardous waste.

Today, small quantities of waste oils (1,500 tg
are yearly recycled by SRH, the only exist
recycling Senegalese company S¢tiété de
Régénération des Huile¥? Available quantities a
waste oils in Senegal for the cement plant in
coming years are small (about 16,000 tons
lubricants are yearly consumed in Sen&yaind a
study has estimated the potential for waste
recovery between 4,000 and 4,81&6){15). In 2009
3,981 tons of waste oils were consumed
SOCOCIM Industries in kilns 3 and 4; for 2010 &
later, 5,000 tons of waste oils are expected t
available for SOCOCIM Industries.

lese

ns)
ng

1%

=2

the
of
oil
by

and
D be

Petcoke contains necessarily high levels of sulfur

(4% minimum) which would lead to high levels

of

SO, emissions at the kilns’ chimneys, probaply

above authorized limits. High levels of sulfur oa
concretions in fans, and are a source of impo
breakdowns and losses of productivity. Indeed,
raw materials used in the cement plant con

us
rtant
the
tain
els

already high levels of sulfur. Therefore, fu
containing high levels of sulfur cannot be use

in

the Rufisque cement plant. Petcoke is also haoder t
grind than coal and its use would increase |the

electricity consumption for solid fuel grinding
reduce also the grinding capacity, two constrg
that do not meet SOCOCIM energy policy.
However, the use of petcoke instead of coal b
increasingly common elsewhere in the wor
cement industry and more conservative than co
is favored as a valid alternative scenario.

Fuel Quantity (tons)

Petcoke 142,917
Heavy Fuel Oil 3,200Q
Waste Oils 5,000

d
ints

eing
d’s
al, it

Based on the heat balance corresponding to a fatech

2 AFRICACLEAN Report, page 21 and 33
% Urban Management (IAGU) Report 2004-2007, pagehp://www.iagu.org/PDF/rapport_IAGU.pdf

2 Ecole Polytechnique de Thiés, Page 90 http://wwepbied.fr/collect/thies/index/assoc/HASH69f9. digm.0512.pdf

3 A letter from El Hadji MBaye Diagne (member of ti&lFCCC roster of experts for Senegal) is availdbtehe DOE. This
letter confirms that the use of petcoke is a Idasigible alternative but more conservative scentram coal to the proposed

project activity for SOCOCIM.
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typical year.

The continuation of usingn this fuel mix scenario, Petcoke and Natural
only fossil fuels and npAre envisaged besides Coal and HFO.
alternative fuels,
however, with a differentNatural gas has been found under “Cap Vert”
fuel mix portfolio, taking Peninsula, but serious uncertainties remain| on
into account relativeexisting reserves to ensure a regular long term
prices of fuels available. | supply and the unit price proposed by the private
supplier FORTEZA (145 FCFA/Nfjy is much
higher than imported coal for heating purpd%es
Coal + HFO Natural gas in Senegal is consequently only used to
F3bis supply a small independent private power plant (2 X NO
+ Natural Gas 6 MW) delivering electricity to SOCOCIM
Industries since 2009, as a complement to its jown
HFO power plant. Its purchase price is almost twice
more expensive than coal in heat equivalent.

Heavy Fuel Oil, being about thrice more expensive
than coal, it will remain only used for kiln stgpsi

Taking into account the existing technical and
economic constraints for natural gas, this scenario
not plausible.

The currently used fuel| Used tires and Plastic Wastes are not sulil
Coal and HFO, arealternatives due to availability and supply issues
partially substituted with

alternative fuel ~and/ann 2005, 5475 tons of tyres have been burnt as
less ~ carbon intensivgoyrce of energy for the smoking of skins and| for
fossil fuels other thaage iron?’
those used in the CD ;
: g bout 40,000 torfé of waste plastics are left on
g{ﬁjeercgcl?ét'\t"tyeasnd\ﬁtrh%rs%nmanaged landfills or nearby habitations in |the
YDES, akar area. Small units for recycling small o
quantities of specific plastics exist in Seneghlede
units belong to industrials and two of them fare
Coal + HFO managed by a NGO. They grind plastics wastes for
recycling?

F4 | using the CDM.

+ Used Tires + Plastics

This scenario is not plausible, as it is hampengd b
used tires and plastics limited and scattered
availability, prevailing regulations and excessive
costs for processing in small quantities.

The construction  an The construction of a new cement plant to replace NO
F5 |operation of a neWne present one is nplausible.

26 See gas supply protocol with Fortenza comparedrezent coal supply invoice, both provided toD@E.

27 Report May 2006, “Inventory of some informal secotivities releasing POPs in Senegal” Table 6 :
http://www.ipen.org/ipepwebl/library/ipep_pdf refm®sen%20dioxins%20and%20informal%20sector%20irgéi2€gal.pdf“The scrap
dealers of Senegal are also interested in thecioateined in tyres. For that purpose, tyres arepbetely burnt to access the iron. In Dakar, this
activity is performed in the landfill site of Mbeetss and in Hann on the beach.”

28 |n the Dakar area, field studies have estimatatiahout 120t/day of waste plastics are generatédtet the potential for recovery could be
about 20%, according to APROSEM\(fence pour la Propreté du Sénéyalublication in 2008.

2 Report 2006, page 21 and 44, PROPLAST projettp://www.lvia.it/sites/default/files/capitalisati_plastique_senegal.pdf
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cement plan Large investment has been made in recent years in
the existing SOCOCIM Industries plant to increpse
Coal + HFO its capacity (installation of kiln n°5), improvesit

economic  performances and reduce | its
environmental impact. Such plan of a new cement
plant is clearly not realistic taking into accouhé
ongoing expansion schen

- F1, F2 and F3 are the most plausible alternatieaarios for the fuel mix for cement manufacturing

Since the project activity uses alternative fuptsject participants determined what would happethé
alternative fuels in the absence of the projedvitgt

Alternatives for the biomass residues

The biomass residues potentially envisaged foizatibn as alternative fuels in the project acyivate:
groundnut shells, palm kernels, rice husks, cashets shells, cotton stems and shells, and Jatropha
cakes and shells. The alternative scenarios forutieeof each type of biomass residues are analyzed
hereafter in accordance with the methodology.

Regarding biomass residues in Senegal which mighisied in the SOCOCIM Industries cement plant, if
they are available in sufficient quantities andestsonable costs taking into account their distdrure

the cement plant and their density, the situategarding their existing alternative valorizatiorss de
summarized as following:

e Groundnut shells and palm kernels are availabl®iinproducing plants, but part of these
residues is utilizel on site for production of steam for oil processiNgvertheless, significant
stocks of residues without utilization can be idéed in some places, especially during years of
high production.

» Rice husks, which are mainly available in the Naatid South of Senegal, have presently no
alternative use and are left to decay on largekstadumped over the fields under aerobic
conditions or burnt in an uncontrolled manner ia fields or on the outskirts of rice mills which
are usually too small to envisage their use inll@t@aam power plants like in Thailand, for
example. Their use is hampered by high transportathallenges.

e Cashew nuts shells, from Casamance region, hauseafter nut extraction and are either burnt
in the open air or left to decay.

+ Cotton stems are usually burnt on cotton fields aotton shells issued from cotton plants

30 Among the three existing Senegalese oil plantsy one is using part of its groundnut shells foteinal use to produce steam, surplus
residues in these three oil plants are usuallyl@viai In remote decorticating plants, the grouridshells are left aside in the absence of local
use. The use of such waste residues by SOCOCIMstrids would never be at the detriment of existisgrs (groundnut oil plants generating
themselves their residues in sufficient quantiti@)e main constraint for the project activity ising these residues are its irregular yearly
supply and its high unit cost when collected fraemote places. SOCOCIM Industries will use thes&lwes but only on a limited scale to

avoid delivery difficulties.
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(ginneries) which have no oil production facilitiaxe left aside in the open air.

« Jatropha cakes or shells issued from tentativerdufiatropha oil production plants might be
available in the long term, if such products hawealternative uses.

Table 4 presented hereafter, provides an estinfdtes gotential biomass residues generated in $¢neg

Biomass Annual crop Waste yield Annual res_idues
Crops Residues production (%) production
(tons) (tons)
Groundnut shell 884,185 25% 221,046
Sugarcane bagasse 881,800 30% 264,540
Palm Qil wastes 65,800 72.5% 47,705
Cotton stem 27,442 20% 5,488
Millet wastes 5,220,023 200% 1,044,005
Maize wastes 90,405 600% 542,432
Sorghum wastes 145,877 250% 364,692
Rice husk 208,300 170% 354,109
Coco wastes 4,700 87% 4,089
TOTAL 7,528,532 2,848,107

Table 4: Estimation of biomass crop residues productionenegja

Source: Household Energy Network http://www.hedon.info/agriculturalresidues?bl=y”

SOCOCIM Industries has carried out in the last 8rgerior to the start of the project activity seve

field surveys in Senegal to identify the biomasgeptal which might be available as biomass fuel fo
the clinker kilns.

The overall result is that most of the biomass eassued from Senegalese agriculture offer lovplsup
reliability and are expensive to mobilize as alégive fuel for clinker kilns taking into account:

(i) the distance and road conditions to reackdtpmotential resources,

(ii) the dispersion of resources, a large sharh®hbiomass residues being disseminated over @hdss
of small farms in low density areas and only alkmslaare being processed in modern agro
industries (rice mills, oil plants, cotton plants),

(i) the low density of most crop residues,

(iv) the humidity and the net calorific value betresidue,

(v) the existing alternative uses of the cropdwss, in particular as domestic fuel for cookifopd for
cattle and handicrafts activities,

(vi) and above all the high variability of cropogduction in a Sahelian country like Senegal, as a
consequence of changing climate conditions andategedroughts.
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Some temporary market niches may exist but only esmplement to a regular main fuel supply, such as
coal or dedicated very large Jatropha plantatiassinticipated in this CDM activity

According to the requirements of the methodology aaalysis of available scenarios for each biomass
residues considered as a possible biomass fuleéiprbject activity is presented hereafter.

Alternative scenarios for groundnut shells residues

Plausible
Description of alternative scenarios Comments and credible
alternative

The groundnut shell residues {Most plausible alternativ
dumped or left to decay unddsee photo hereafter)

B1 |mainly aerobic conditions. Thighis alternative is the current practice. YES
applies for example, to dumping and
decay of biomass residues on fields

The groundnut shell residues {Not plausibli
dumped or left to decay undao existence of deep landfills.

applies for example, to deepnfavorable to anaerobic decay.
B2 landfills with more than 5 meters. v ! y NO

This does not apply to biomass
residues that are stock-piled or left
to decay on fields

The groundnut shell residues {Plausible alternative although forbidden
B3 burnt in a uncontrolled manngXational Forest Laws to prevent bush fires YES

without utilizing them for energy
purposes

The groundnut shell residues alot plausibls,

sold to other consumers in thHao regular trade of groundnut shell residues

market and used by thegXistingin Senegal. _

CONSUMETrS Moreover, most groundnuts are decorticated
' g} small plants spread in rural areas| of

such as for heat and/or electridigonegal. Apart from use of groundnut shells

B4 | generation, for the generation |@f two groundnut oil plants for heat NO

biofuels, as feedstock in generatiorf, groundnut shells are left unused
processes (e.g. the pulp and paperthe open air around decorticating plants.
industry), as fertilizer, etc. heir use is hampered by incertitude on their

availability which is particularly uncertajn
with strong yearly variations (1 to *
according to climate conditions.

The groundnut shell residues aMot plausible,
used for other purposes at {i@ the IEE;roject site,_élo otherk_('ls\lternat_ti\{es rtwhan

: : ing biomass residues in kilns exist, where
B5 p|r01$(_:t _tsne, such af for h?at a?ﬁ’tﬁe cement plant does not and is not expected NO
elecincily  generation,  1or %o involve any biofuels generation, relevant
generation of biofuels, as feedstgkedstock processing or fertilizer production.
in processes (e.g. the pulp and paper

31 Internal mission reports of field surveys on biemeesidues resources in 2005 and 2006 are aeaftatthe DEO upon request.

2 PERACOD report : « Renewable energies », April 2QEhe 46, http://www.peracod.sn/spip.php?article14

33 For example, the annual production of groundnutSeénegal was 265 kt in 2002, 441 kt in 2003, 608 K004, 703 kt in
2005, 460 kt in 2006, 331 kt in 2007, 731 kt in 20nd 1,033 kt in 2009 according to Ministry of Agilture statistics
(http://www.countrystat.org/sen/cont/pxwebquery/r&dpd010/fy.
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industry), as fertilizer, etc.

B6

The proposed project activity, n

undertaken as a CDM proje&h

activity, i.e. the use of the groundr
shell residues in the project plant

deroundnut shells hawneve been used befo
e start of the project activity and

eir use in the absence of CDM would
occur due to the major barriers faced for
kilns adaptation and supply (see

barriers in Step 2 below).

nsistently with alternative scenario F1

description of technological and financjal

[

not
the
the

YES

- The most plausible alternative scenarios for gdoun shell residues are B1, B3 and B6

Figure 9: Groundnut shells residues left in the op air redecorticating plant or burning outside

Alternative scenarios for palm kernels residues

Description of alternative
scenarios

Comments

Plausible
and credible
alternative

Bl

The palm kernels residues ar
dumped or left to decay und
mainly aerobic conditions. Th

Most plausible alternati.

EThis alternative is the current practice.
s

applies for example, to dumping and

decay of biomass residues on fields

YES

B2

The palm kernels residues ar

Not plausibl

dumped or left to decay undeqo existence of deep landfills.

clearly anaerobic conditions. Th
applies for example, to de

is

Ep
landfills with more than 5 meters.
This does not apply to biomass

residues that are stock-piled or left

to decay on fields

NO

B3

The palm kernelsresidues are buri

Plausible alternative, although forbidden

in a uncontrolled manner withouXational Forest Laws to prevent bush fires

utilizing them for energy purposes

YES

B4

The palm kernels residues are gd\®t plausible

NO
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to other consumers in the mar
and used by these consumers,
as for heat and/or electrici
generation, for the generation
biofuels, as feedstock in proces
(e.g. the pulp and paper industry),
fertilizer, etc

q

blo trade olpalm kernelsresidues in Sene%z
m kernels are produced in Casamar,

tYr]gdustries.
0

afisanal.

which is an outlying region with very few

BE8cal palm oil plants are very small, and

Ce

B5

The palm kernels residues are u
for other purposes at the project s

such as for heat and/or electrici

generation, for the generation
biofuels, as feedstock in proces
(e.g. the pulp and paper industry),
fertilizer, etc.

gt plausible

e

involve any biofuels generation, relev

SRfedstock processing or fertilizer productio
as

it the project site, no other alternatives than
4sing biomass residues in kilns exist, where
(%S cement plant does not and is not expected NO

ant
N.

The proposed project activity, ndtalm kernelshave not been used before

undertaken as a CDM proje@tt

activity, i.e. the use of the pal

ith alternative scenario F1 — their use in
bsence of CDM would not occur due to

art of the project activity and — consistently

the
the

B6 | kernels residues in the project plaifnajor barriers faced for the kilns adaptation ' E>
and supply (see the description |of
technological and financial barriers in Step 2
below).
- The most plausible alternative scenarios for dednmel residues are B1, B3 and B6
Alternative scenarios for rice husk residues
. : Plausible
Descrlptslggr?;r%tsernatlve Comments and credible
alternative
The rice huskresidues are dumpq Most plausible alternativ
or left to decay under mainjysee photos as example hereafter)
B1 | aerobic conditions. This applies {orhis alternative is the current practice. YES
example, to dumping and decay| of
biomass residues on fields
The rice huskresidues are dump¢ Not plausibl
or left to decay under clear)o existence of deep landfills. The very dry
anaerobic conditions. This appliegimate of the country is unfavorable [to
B2 |for example, to deep landfills witkinaerobic decay. NO
more than 5 meters. This does pot
apply to biomass residues that are
stock-piled or left to decay on fields
Therice huskresidues are burnt in| Plausible alternative, although forbidden
uncontrolled manner  withoUNational Forest Laws to prevent bush fires.
utilizing them for energy purposes| Rice husks, which are mainly available in the
B3 North and South of Senegal, have presently YES

no alternative use and are left to decay
large stacks, dumped over the fields un
aerobic conditions or burnt in an uncontrol

on
der

3 http://www.ceps.gouv.sn/doc_publication/planifioatPAER/paer_ziguinchor.pdf, Section 3.1.1.1
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manner in the fields or on the outskirts of 1

mills which are usually too small to envisage

their use in local steam power plants like
Thailand, for example. Their use is hampe
by high transportation costs.

in
red

B4

The rice husk residues are sold

other consumers in the market adde rice mills are mainly situated along
egal river in the North of the country, and

heat and/or electricity generatidg
for the generation of biofuels,
feedstock in

processes (e.g. the pulp and papehsumers as a not plausible alternative.

industry), as fertilizer, etc.

used by these consumers, such as3&

APhe low density of rice husk and the dista

Not plausible

he

in"Casamance far from the industrial zone of

bakar.®
from Dakar area makes its use by of

Moreover, the existing rice mills, of sm
sizes, use electricity issued from the natig
grid or generating sets and do not ope
steam power plants.

nce

her

all
nal
rate

NO

B5

The rice husk residues are used
other purposes at the project s
such as for heat and/or electrig
generation, for the generation
biofuels, as feedstock in proces
(e.g. the pulp and paper industry),
fertilizer, etc.

Skefedstock processing or fertilizer productio

fdpt plausible

@l the project site, no other alternatives t
ilsing biomass residues in kilns exist, wh
rfe cement plant does not and is not expe
© involve any biofuels generation, relev

as

han
ere

cted NO

ANt
1.

B6

The proposed project activity, n
undertaken as a CDM proj¢
activity, i.e. the use of the rice hu
residues in the project plant

drice husl residue have not been used befc
tphe start of the project activity and
?nsstently with alternative scenario F1
SReir use in the absence of CDM would

occur due to the major barriers faced for
kilns adaptation and supply (see

description of technological and finang
barriers in Step 2 below).

not
the
the
ial

YES

- The most plausible alternative scenarios for higek residues are B1, B3 and B6

Figure 10: Rice husks residues left in the open air at a nikin Senegal

Alternative scenarios for cashew nut shells residise

% Please refer to “casier rizicole” (= rice paddies) the map: “Les espaces agricoles” (=agricultaraias in

Senegal): http://www.au-senegal.com/L-agricultueaegyalaise.html
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it A Plausible
Descrlpgggr?;r%tsernatlve Comments and credible
alternative

The cashew nut shellresidues ar| Most plausible altenative
dumped or left to decay underashew nuts shells, from Casamance region,

B1 |mainly aerobic conditions. Thisiave no use after nut extraction and are ejther YES
applies for example, to dumping anglirnt in the open air or left to decay.
decay of biomass residues on fieldsnjs alternative is the current practice.

The cashew nut shellresidues ar| Not plausibli
dumped or left to decay und&lo existence of deep landfills. The very dry
clearly anaerobic conditions. Thislimate of the country is unfavorable [to

applies for example, to deegnaerobic decay. NO
B2 |landfills with more than 5 meters.

This does not apply to biomass
residues that are stock-piled or left
to decay on fields

The cashew nut she residues ar| Plausible alternativ
g3 |burnt in a uncontrolled manngiithough forbidden by National Forest Laws ygg
without utilizing them for energyto prevent bush fires
purposes

The cashew nut shells residues |[d¥et plausible
sold to other consumers in tHeashew nuts are produced in small

market and used by the antations, far from the industrial area| of
akar; the shells are removed in small
B4 |Consumers, such as for heat and

im : fisanal workshops®There is no potential  NO
electricity  generation, for  theor use by other consumers.
generation of biofuels, as feedstock

in processes (e.g. the pulp and paper
industry), as fertilizer, etc.

The cashew nut shells residues (et plausible
used for other purposes at {i# the project site, no other alternatives than
project site, such as for heat ancfﬁ'”g biomass residues in kilns exist, where
B5 | electricit eneration. for tht e cement plant does not and is not expected NO
ty gen ’ %o involve any biofuels generation, relevant
generation of biofuels, as feedstgkedstock processing or fertilizer production.
in processes (e.g. the pulp and paper
industry), as fertilizer, etc.

The proposed project activity, ndtashew nuts shelhave not been used befc
undertaken as a CDM projedf® _startlof _tﬂe lprOJeqt activity .angl_
T consistently with alternative scenario —
activity, i.e. the use of the cashefoir ;se in the absence of CDM would hot
B6 | nut shells residues in the projegkcur due to the major barriers faced for |the YES
plant kilns adaptation and supply (see the
description of technological and financjal
barriers in Step 2 below).

- The most plausible alternative scenarios for caghgs shells residues are B1, B3 and B6

Alternative scenarios for cotton stems and shellssidues

%«Upgrading in The Cashew Nut Value Chain: The CdSthe Casamance, Senegal”, By Steffen Cambon,
Published in September 1, 2003, http://organicaasbts.com/chap2.htm”
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Description of alternative
scenarios

Comments

Plausible
and credible
alternative

Bl

The cotton stems and shs residue
are dumped or left to decay ung
mainly aerobic conditions. Th

applies for example, to dumping arsh

decay of biomass residues on fielg

Plausible alternativ

I¥he cotton stems are usually burnt in
$ields to clean the cultivated land and av
ytosanitary problems.

i$he cotton shells issued from cotton plg
(ginneries) which have no oil producti
facilities are left aside the ginneries in
open air.

This alternative is the current practice.

the
oid

nts YES
on
he

B2

The cotton stems and shs residues
are dumped or left to decay ung
clearly anaerobic conditions. TH
applies for example, to de
landfills with more than 5 meter
This does not apply to bioma
residues that are stock-piled or |
to decay on fields

Not plausible

IR0 existence of deep landfills.
is

“Phe very dry climate of the country
é.%nfavorable to anaerobic decay.

eft

is NO

B3

The cotton stem and shell residues
are burnt in a uncontrolled mann
without utilizing them for energ
purposes

Most plausible and common alternatiy

@lthough forbidden by National Forest Lal
Mo prevent bush fires

WS YES

B4

The cotton stems and shells resid
are sold to other consumers in

market and used by
consumers, such as for heat an
electricity generation, for th
generation of biofuels, as feedstq
in processes (e.g. the pulp and p4
industry), as fertilizer, etc.

thels@

et plausible
tHéere is no market for cotton stems and sh
r heat and/or electricity generation
] iofuels generation. Usually cotton stems
t transported outside of plantation aré
&mall quantities may be used for cal
feding. Most of cotton stems are burnt in
ygékton fields; mineral content of these ste
is stocked by the soils, thus reducing fertili
needs’

ells
or
are
pas.
ttle
the
ms
zer

NO

B5

The cotton stems and shells resid
are used for other purposes at
project site, such as for heat and
electricity generation, for th

generation of biofuels, as feedstogke

in processes (e.g. the pulp and p4
industry), as fertilizer, etc.

et plausible

tpbthe project site, no other alternatives t
,ﬁing biomass residues in kilns exist, wh
the cement plant does not and is not expe
%o involve any biofuels generation, relev
dstock processing or fertilizer productio
\per

han

ere

cted

ANt NO
n.

B6

The proposed project activity, n
undertaken as a CDM proje
activity, i.e. the use of the cott
stems and shells residues in
project plant

dtotton stems or shellhave not been ust
&efore the start of the project activity anc
onsistently with alternative scenario F1
Ptheir use in the absence of CDM would
tBecur due to the major barriers faced for
kilns adaptation and supply (see
description of technological and finang

)
not
the
the
ial

YES

barriers in Step 2 below).

%7 PERACOD report : « Renewable energies », Aprill2Qiage 48, http://www.peracod.sn/spip.php?artitled,
section 2.9.2.
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- The most plausible alternative scenarios for costems residues are B1, B3 and B6

Alternative scenarios for Jatropha cakes and shellesidues

Description of alternative
scenarios

Comments

Plausible
and credible
alternative

Bl

The Jatropha cakes and shg
residues are dumped or left to de

under mainly aerobic conditionsakes and shells in Senegal.

This applies for example,
dumping and decay of biomg
residues on fields

Most plausible alternative
CBWt, so far, there is no production of Jatro

géhis alternative is the current practice.

bha
YES

B2

The Jatropha cakes and shg
residues are dumped or left to de

under clearly anaerobic conditions.

This applies for example, to de

landfills with more than 5 meters%n
S

This does not apply to bioma
residues that are stock-piled or |
to decay on fields

Not plausible
CRY existence of deep landfills.

Bthe very dry climate of the country
favorable to anaerobic decay.

eft

is NO

B3

The Jatropha cakes and shg
residues are burnt in a uncontrol
manner without utilizing them fq
energy purposes

Plausible alternativ

edthough forbidden by National Forest La
tto prevent bush fires

WS YES

B4

The Jatropha cakes and sh
residues are sold to other consunm

in the market and used by the%é“s scenario is very unlikely to appear in

consumers, such as for heat an jJH],ure. (May potentially appear feasible if the

tth

electricity generation, for
generation of biofuels, as feedstq

in processes (e.g. the pulp and papeocess heat in biofuels production &

industry), as fertilizer, etc.

cNot plausible
ers

atropha biofuels industry in Sene
evelops beyond pilot experiences -
sidues in such cases might be used

therefore wouldn't be diverted for use in i
project activity).

the

gal
the
for
and
he

NO

B5

The Jatropha cakes and sh
residues are used for other purpqg
at the project site, such as for h
and/or electricity generation, for t

generation of biofuels, as feedstogke
in processes (e.g. the pulp and paper

industry), as fertilizer, etc.

cNot plausible in the near futu

sdsthe project site, no other alternatives

(_J{%iing biomass residues in kilns exist, wh
e cement plant does not and is not expe

o involve any biofuels generation, relev

dstock processing or fertilizer productio

han

ere

cted

ant NO
n.

B6

The proposed project activity, nd¥ot

undertaken as a CDM projg
activity, i.e. the use of the Jatrop
cakes and shells residue in
project plant

plausible in the near futu as
ROCOCIM is focusing only on Jatropha fr
%oductlon and whole fruit utilization as fu

r cement manufacturing, subject to C[
Rgproval and that there is no Jatropha ¢
and shells residue available in Senegal in
near future. Consistently with alternat
scenario F1, their use in the absence of G
would not occur due to the major barri

uit

el

DM

akes

the YES
ve

DM

ers

facedfor the kilns adaptation and supy(see
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the description of technological and financ
barriers in Step 2 below).

- The most plausible alternative scenario for Jdtaopakes and shells residues are B1, B3 and B6

Alternatives for the renewable biomass from new dddated plantations

SOCOCIM Industries intends to secure its supplyatfopha fruits in very large quantities througted
production in its own new plantations or througltlagive contracts with individuals or organizations
which will be committed to supply all their prodimt to SOCOCIM Industries through detailed
specifications aimed at guaranteeing the qualitgt eegularity of supply while ensuring that these
plantations are fully meeting the applicability didions of ACM0003 Version 07.4.0, so to ensure
environmental protection, absence of competitioth iood production, minimization of greenhouse gas
leakages and economic and social promotion in ramahs through fair additional income distribution
within a partnership approach.

So far, SOCOCIM Industries is the first SenegatEs®apany to have launched significant pilot Jatropha
plantations with 450 ha achieved and having estlhbtl close partnerships with government relevant
administrations and research centefsgtitut Sénégalais de Recherche Agronomiq(ISRA)*® and
“Institut National de Pédologie{INP)*, both under Ministry of Agriculture).

it g Plausible
Descrlpgcc)gr?;ril)tsernatlve Comments and credible
alternative
No establishment of dedicatghfost plausible alternati. _
R1 | Jatropha plantations and thus |Adis alternative is the current practice. YES

generation of renewable biomass

Establishment of new dedicatgdot a plausible alternative
Jatropha plantations and sale of {the

renewable biomass from th&he establishment of a new dedicated
plantations to other consumers |atropha plantation and sale of the renewgable

the market, which may use tpgiomass from the plantation to other

R2 | renewable biomass for heat and/oonsumers is not a plausible alternative.[No NO
electricity generation, for thenarket exists or is anticipated in the near
generation of biofuels, as feedstoflkture in Senegal and the project develgper

in processes (e.g. the pulp and papesuld not enter into such activity which is not
industry), as fertilizer, etc. in the core of its main activities (construction
materials).

The proposed project activity, nédOCOCIM has never envisaged carrying

R3 |undertaken as a CDM projadfis _proj?ct _hactilvity _without .CDl:“q' YES
activity, ie. the establishment onsistently with alternative scenario -

e establishment of the Jatropha planta

38 See_Document 08:Rtotocol Jatropha ISRA-SOCOCIM October 28GBrotocole d’accord de coopération entre I'InstitBénégalais de
Recherche Agronomiqug)roviding details on partnership for Jatrophalseselection and technical advice to farmers foopha cultivation.

3% See_Document 03 quoted abow®artnership agreement INP-SOCOCIMhich provides official support to ensure that Meltivation
Charter signed by Jatropha producers will be fuliet. For example, selection of marginal lands, ati@rization of selected soils,
environmental follow up of Jatropha production,. etc
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new dedicated Jatropha plantatipfgd use of the biomass in the project f in
and use of the renewable biomgl AOBERER OF (DL JHOUE B8 DECE, (BN
from these plantations in the projefdesiment risks as illustrated below in the
plant barrier analysis Step 2.

- The most plausible alternative scenarios for rexidevbiomass from new dedicated plantations are
R1 and R3

Outcome of Step la: List of plausible alternativeenarios to the project activity
Following the above analysis, the plausible alteveascenarios further considered are:

e For the fuel mix: F1, F2 and F3
* For biomass residues: B1, B3 and B6
* For renewable biomass from new dedicated plantatiBdand R3.

Sub-step 1b: Consistency with mandatory applicalles and regulations:

The plausible alternative scenarios must be in damge with all mandatory applicable laws and
regulatory requirements. A review of their congisie with these laws and regulations is presented
hereafter.

Plausible alternatives for the fuel mix:

Consistency with

RieguliEny enElEE laws & regulations?

The proposed activity not undertaken under the CDM:

SOCOCIM Industries cement plant is authorf2eth store and co
process any 100% biomass fuel issued from plammtiar biomass
residues: Jatropha fruits, rice husks, cashew meitss cotton shells o
seeds, groundnut shells, palm kernels, Jatrophi¢s drecakes if they
become available and without alternative uses @mass production
F1 | sites. YES
Jatropha plantations will be implemented only orthatized lands
certified by local administration and in accordamngiéh the Jatropha
cultivation charter and Senegalese environmentiaéigas as explaine
above.

As the project activity, this alternative scenadomplies with all
mandatory applicable legal and regulatory requirds

=

[

Continuation of the current practice:
F2 | SOCOCIM Industries is currently in compliance wih mandatory YES
applicable legal and regulatory requirements.

40 See_Documents 07a&b quoted above: Letter of MinisfrEnvironment authorizing the handling and sgeraf biomass in
SOCOCIM Industries cement plant dated 2nd Octob682



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

UNRee A
Y

CDM - Executive Board

page 37

In particular, the SOCOCIM Industries plant musimpdy with an
Environmental Scheme Rlan global de Suivi Environnemeridf
elaborated with the Ministry of Environment. At $#aone meeting i
organized every year with the administration to enaure that thg
scheme is properly carried out.

Therefore, this alternative scenario correspontlingpntinuation of the
pre-project scenario complies with all mandatorple@able legal anc
regulatory requirements.

—

F3

The continuation of using only fossil fuels witllidferent portfolio:
In addition to the current practice already comsistwith laws and
regulations, SOCOCIM Industries is authorized tonbwaste oils in its
high temperature clinker kilns by the Ministry ohronment. The
cement plant has received authorization to stork @nprocess waste
oils as a complement to fossil fuels (coal/petc@kel HFO). An
agreement for waste oils use (supplanting the teampcauthorization
for initial tests) has been obtaittéd

YES

Plausible alternatives for biomass residues (groundhells, palm kernels, rice husks, cashew nuts
shells, cotton stems & shells and Jatropha cakelsefls):

Regulatory analysis

laws & regulations?

Consistency with

Dumping or decay under mainly aerobic conditions:

B1 | No prohibition whatsoever and it is currently theosn widespread YES
common practice.
Uncontrolled burning without energy purposes:

B3 | This alternative is strictly forbidden by Nation&orest Law$ to NO
prevent bush fire
Use of thebiomass residues in the plandt undertaken under the CDM:

B | SOCOCIM Industries cement plant is authorfZetb store and cor YES

process any 100% biomass fuel issued from plam@tior biomass
residues.

Plausible alternatives for renewable biomass frem dedicated plantations:

Regulatory analysis

Consistency with
laws & regulations?

R1

No establishment of a new plantation thus no geioeraf renewable
biomass:

YES

4l see Documents 09 a, b & c: “Minutes of environrabmian follow-up” Plan global de Suivi Environnemental des Activitis la
SOCOCIM-Industriesppproved by théDirection de I'Environnement et des Etablissemefiassés"under Ministry of Environment and
Minutes of visits carried out by the Ministry repeatatives on 27February 2007, 3July 2007 and 30January 2008. The plan and minutes
of visits include a detailed monitoring table fach sector with a follow up of specific actions afdervations of Ministry of Environment.

42 See Documents 21: « Agrement pour I'eliminatios beiles usagees » dated 24th August 2010.
43 See Article R.56 of the Senegalese Forest Codabigat http://www.environnement.gouv.sn/IMG/mfdle-forestier-2. pdf

44 See_Documents 07a&b quoted above: Letter of Minisf Environment authorizing the handling and ager of biomass in SOCOCIM
Industries cement plant dated 2nd October 2009
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This alternative is obviously consistent with afipticable laws ang
regulations as it consists in no particular actiomreover the projeg
activity of establishing such plantations is noderiaken under any
regulatory constraints, which confirms that thiealative wouldn'’t be
prevented by any law or regulati

—t

Establishment of a new plantation and use of tilewable biomass,
not undertaken under the CDM:
Jatropha plantations will be implemented only orthatized lands
certified by local administration and in accordaneéh the Jatropha
R3 | cultivation charter and Senegalese environmentatigans as explaine
above. The establishment of Jatropha plantatiord @se of the
renewable biomass as a substitution to coal complith all prevailing
regulations, as demonstrated in the Environmemtglatt Analysis or
carried out in 2009 at the request of the MinistiEnvironmen®.

[

YES

Outcome of Step 1bList of alternative scenarios to the project activiy that are in compliance with
mandatory legislation and regulationstaking into account the enforcement in the regionountry and
Board decisions on national and/or sectoral pdieied regulations.

Following the above analysis, the plausible altdweascenarios compliant with mandatory legislation
and regulations in force in Senegal are:

* For the fuel mix: F1 (project activity without t&DM), F2 (current practice) and F3 (different
fossil fuel mix portfolio)

» For biomass residues: B1 (current practice) anduBé without the CDM)

* For renewable biomass from new dedicated plantstidRl (current practice) and R3
(establishment and use without the CDM).

According to methodology ACMO0003, all credible cdnmdiions of baseline scenarios should
subsequently be identified and documented as pa8tep 1 of the tool, hence the following credible
combinations of baseline scenarios still under ictamation at this stage:

Baseline scenario
0 n 2 (2]
X 0 gl
£ g % g é Description of the situation
¢ |5 25
T |m 2 él:) 3
The proposed project activitgpt undertaken as a CDMproject activity:
- Fuel mix:Coal + HFO + Waste Oil + Jatropha Fruits + Biomagsesidues
F1 B6 R3 | - Use of the biomass residues in the project plant;
- Establishment of new dedicated Jatropha plantagodsuse of the
renewable biomass from these plantations in thgzgrrplant;
without the CDM

4% See Document 1% Projet de Cultures Industrielles Jatropha poueurtilisation de bio combustibles en substitutiorcharbon importé a
SOCOCIM INDUSTRIES valuation Environnementale Stratégiqu€EES)» Gertrude COULIBALY & Al Assane SENE, January 01
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Baseline scenario
X 138 5 @
E g = g g Description of the situation
g |o9g 28
LL m = x Ko
Continuation of the current practice:
- The fuel mix would remainCoal + HFOfor start ups
F2 Bl R1 | - Biomass residues would still be dumped or leftéoay under aerobic
conditions;
- No dedicated Jatropha plantation would be estadddi
Different fossil fuel mix portfolio:
- Fuel mix:Petcoke + HFO + Waste Oil
F3 B1| R1 |- Biomass residues would still be dumped or lefteoay under aerobic
conditions;
- No dedicated Jatropha plantation would be estadiish

These combinations should be considered in appljiedoliowing steps of the tool.

Step 2: Barrier analysis

This step serves to identify existing barriers amdissess which alternative scenarios for SOCOCIM
Industries are prevented by these barriers. Thaed&hnes for objective demonstration and assessment
of barriers”, available on the UNFCCC website, tatkeen into account when applying this step.

Sub-step 2a: Identify barriers that would prevent he implementation of alternative scenarios:

SOCOCIM Industries, in line with its mother comp3AZAT, is strongly committed to local and global
environment protection in all its aspects. The obiomass in replacement of fossil fuel is fufijline
with this policy provided it does not alleviate tsignificantly the unit costs and does not has ichfen
the quality of its cement.

After long internal discussions, it appeared tHa¢ tise of biomass is a possible option providetitha
permits a significant replacement of fossil fudddae 30%) justifying corresponding investment drad t
the supply of biomass is ensured all over the yeaa regular basis in large quantity to meet theyé
replacement ratio. From field analysis, it appeartttht only dedicated plantations of Jatropha can
provide in Senegal a reliable biomass supply akrothe year at the required scale (about 70,000
t/year).

Other crop residues, taking into account their dafaility and cost of delivery will be consequeniged
only as a complement to the production issued filedicated Jatropha plantations to alleviate thésis
of irregularity of biomass residues supply.

This corporate policy for environment, focused ossfil fuel substitution, is nevertheless hampengd b
the complex financing of the necessary high investnupstream for cultivation and transport and
downstream for preparation and combustion, the nezi complexity and novelty and the uncertainties
on biomass supply. SOCOCIM Industries is presempecting that the project activity registrationlwi
facilitate the upstream and downstream funding anglementation of the project. In the absence of
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CDM, the corporate group does not plan to investhier under present and medium term economic
conditiong®.

Below is the complete list of realistic and credilidarriers that may prevent alternative scenanos t
occur:

* Investment barrier (other than insufficient financial returns):

Currently, the financing of large agricultural pofs in Senegal is very uncommon taking into actoun
the fact that the agricultural sector is hampergdiiffficult climatic condition and is characterizéy
440,000 very small farms (61% have less than 1nmajply owned by poor peasants (85% of rural
population is below the poverty line according tBlP) offering no significant guarantees for large
loans as envisaged in the project activity.

SOCOCIM Industries has indeed to face an investniemtier taking into account the fact that
commercial or soft, long-term credits are not aua@ for large agricultural projects in rural aféas
Senegal has a Standard & Poor’s credit rating obBH*®, and has been qualified in February 2000 for
debt relief as part of the Heavily Indebted Poou@des (HIPC) initiative, and on 15th May 2009,
Senegal has beneficiated of the Multilateral Deblid® Initiative for 137 million US$ demonstrating
that it is not attractive to private lenders faigk, long-term loans.

In addition to a large investment upstream in Jdteo production (nurseries, technical assistance,
equipment, manpower, etc.) which is estimated at@ 9. EUR, to be financed by soft medium and
long term loan® and equity, a significant additional investmennéexessary at the cement plant itself
which will have to invest 6.36 M. EUR in enginegriatudies, civil works, industrial equipment and
services to store and weight the biomass (up tot@a€/day) as well as conveyors, injectors andiapec
equipment to feed the kilns and supervise the elidtoduction. In the absence of the project agftivi
these investments would appear as excessive tortlect participants (rural organizations, indivads
and SOCOCIM) and would not be implemented.

The different meetings and communication held i@&@nd 2007 with local banks and international
development banks (World Bank/IDA, Internationatd&ice Corporation (IFCBanque d’investissement
et de DéveloppemerfBIDC) of Communauté des Etats de I'Afrique de I'OugSDEAO), Agence
Francaise de Développemem®RD), Biofuel and Renewable Energy African Fund managedIDC,
have shown that the banks were not negative buttasit in financing the project activity taking ant
account the large size of the investment in comnspariwith most agricultural projects, its specifigks,
and its local institutional and organizational feamorks including land ownership issues. Clearlg th

46 See Document 22a,b and 23a$OCOCIM CEO letter to VICATdated 22/11/2010 and/tCAT CDM expectations to SOCOCIMéated

24/11/2010, both with English translations.

4T The financing of large agricultural projects inn8gal is presently a major barrier, the main danstitutions having shifted their assistance
from agriculture to social, governance, busineaséwork and environment issues. The governmentené@al is trying to alleviate this
barrier by inviting foreign investors from Asia aAdabic countries to invest in the country but méenal issues are still pending, including
land property issues, political and ethical protdem

48 http://www.standardandpoors.com/ratings/govs-siges/en/us

4% IMF site : http://mww.imf.org/external/np/exr/famdri.htm

%0 The upstream part of the Jatropha CDM project sigetbng term financing with a long grace periokirtg into account the fact that the
plantation are generating significant incomes @itgr 5 years. The rural organizations and indigldheasants must have advance payments
to survive during this long period.
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perspective of CDM incomes was quoted by sevemahitial institutions as an important prerequisite f
further instruction of the proposed Jatropha prdfec

The overall investment (25.52 M. EUR) to enable tise of alternative fuels in the project activity i
replacement of coal for clinker production is indeery significant in relation to common investmant
the agricultural sector of Senegal, as also desdrim sectionB.2 Applicability conditions For
SOCOCIM itself, the activity is also a significanvestment in a new development area charactebyed
large risks as explained later. The investmentia hew agro-industrial activity is totally differein
terms of levels of risks with the investment juatreed out in clinker capacity expansion.

SOCOCIM, heavily indebted by its recent rehabilitatand development financing through commercial
loans and VICAT Group equity, is not authorizedtbg board of VICAT to invest further in the non-
strategic Jatropha project until the CDM validatitn securet, given its large risks and its low
anticipated returns.

In summary, the financing of the whole Jatrophggumi(upstream and downstream) is a major barrier.
Despite several approaches of financial institjoro financing scheme was successfully developed s
far by SOCOCIM Industries with potential projectrii@pants, the expenses being mainly limited to
small pilot Jatropha plantations to study agria@t@nd environmental conditions.

The investment barrier for such a project can dndy tentatively settled with the firm financial
commitment of major financial institutions such &ropean Investment Bank, World Bank,
International Development Agency, International Mt@ry Fund or Agence Francaise de
Développement or other Arabic financial instituprromplemented by significant additional revenues
issued from CER generati6h.

As explained earlier, the Senegalese governmegif its dramatically lacking of financial resourctes
provide a suitable financing for this scheme desji# strong political support for the project it
which is expected to have a high social and enuamenmtal impact in poor rural areas.

Without Jatropha as a main biomass source for ¢ineent plant in large quantity and regular supply,
SOCOCIM Industries considers that the other bioniassed from agricultural residues (groundnut
shells, rice husks, cotton wastes, ...) are in toallsquantities or too uncertain to justify a sigeaint
investment for a major modification of kilns lines3 and n°4 to store and process these alternsaiie
fuels.

To the contrary, the continuation of the currerggiice and the different fossil fuel mix scenar@robt
face any investment barrier because no additiorfehstructures or heavy supply chains are involved.
Imported coal remains today the least cost eneodytisn, especially following the recent unit price
decrease of imported coal from South Africa (aboB8% between 2009 and 2010Ymprovements in
harbor handling for coal and the installation afemrby large coal power plant (125 MW at Bargngrne
Rufisque) by the national utility SENELEC may impeothe competitiveness of coal in front of other
energies.

51 See letter from EBID-ABREF bank dated April 8011, confirming the decisive aspect of CDM revemim the loan assessment process.

52 gee correspondence 22a,b and 23a,b between SOCDAUstries and VICAT of November 2010.

53 According to the World Bank (2007), the globalefseas Development Assistance (ODA) to Africa tpicailtural development projects has
been dramatically reduced from 3.2 billion US$ 888& to less than 1.2 billion in 2005. This criticatiuction of financial assistance makes
the soft financing of large agricultural projedteelthe proposed project activity much more diffichan 10 years ago. This decreasing trend
is still ongoing.

54 Recent coal supply contracts are available upgnest.
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e Technological barrier

The large-scale organization of Jatropha plantat{@out 11,000 ha) is totally new in Senegal dued t
region, where Jatropha was, so far, only an endefaitt used for fencing of habitations. This adtivi
requires indeed a very complex management schemallfsteps of the Jatropha production chain
(nurseries, plantations, maintenance, harvestmagsport, storage, and processing in the cement)pla
with a lot of individual and collective actors irlved and sophisticated contractual and financial
arrangements.

So far, SOCOCIM Industries has no experience ofelaagricultural schemes scattered over many
locations, and thus faces high technological amgamizational risks or uncertainties, such as tlog cr
resistance to insects and virus, the climate variatover the years, the level of appropriatioth@s new
culture by local population, the availability ofaessary manpower during plantation or harvestimng, t
quality of the technical assistance and field oizgtion, the production and transportation codts>"e

The production and use of biomass on a large sx=alalternative fuel will require a major training
program and the development of a new and additikmalv how at the level of the main actors involved
upstream and downstream.

The transport and process of about 250 tons/dagvelt the year of Jatropha fruits and other biomass
residues (equivalent to about 25 trucks/day) issuech rural areas with variable road and climatic
conditions is in particular a major challenge f@@OCIM Industries. Specific transport equipment wil
have to be introduced to allow an efficient tramsmd Jatropha fruits and biomass residues taking i
account their rather low densities and the neq@vent dust releases.

Another technical barrier is linked to the neecetsure a smooth operation of the kilns combustion t
ensure the 1SO quality standards for the cliffixéhe logistic organization for storage of largenities
of biomass at production, transport and cement jdaels.

Furthermore, there are large uncertainties existingactual yearly yield$ of Jatropha fruits under
variable soil and rain conditions and seed varsgtiand the actual time lag required to fully develop
11,000 ha of plantations taking into account ajamizational and socio-economic aspects including
financing of investment. Also, the utilization ofséde range of biomass residues, with variable itiess
calorific values, humidity rates and highly varebproportions depending on spot supplies is a
technological challenge for SOCOCIM Industries tgwe a smooth operation of the kiln lines n°3 and
n°4.

55 See_Document 17: Low-carbon Energy Projects for Development in SaheBan Africa: Unveiling the Potential, Addressitige
Barriers », 2008 the World Bank, Carbon Finance Assist, MinistfyForeign Affairs, Norway. This study on Africa uertines clearly the
multiple obstacles existing to develop clean engngjects in most African country (lack of infornat, small scale of markets, lack of
capital, bureaucracy, lack of available technoldggk of financial incentives, unsuitable legainfieworks, etc.).

56 The kilns are supervised by fully automatic compgtsystems. Their software and operating proceduileaeed significant adaptations to
keep kiln stability despite the introduction of wars alternative fuels in variable proportions avariable physical and chemical
characteristics (NCV, humidity, density, SiO2, etc)

57 The Jatropha fruit yield/ha has been reduced is rievised PDD version from 8.0 to 6.4 tons/ha loa basis of actual fields results and
bibliography.

58 See_Document 13b*Jatropha: A Smallholder Bioenergy Crop: The Pogritir Pro-Poor Development, Integrated Crop Manzaye Vol.
8-2010", published by FAO in 2010, pages 39-40 tegithat Jatropha fruits yields may vary from @12 tons per hectare depending on
seeds quality, soil conditions, temperature and canditions and fertilizer use.
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Major technological barriers consequently exist dodg the implementation of the project activity,
upstream and downstream, at all steps of the grajetvity. This is further confirmed by the lack o
local capacity to undertake clean technology ptsj&c

At the contrary, neither the continuation of therent practice nor the different fossil fuel mixrgiolio
do face any significant technological barrier, azdern cement manufacturing technologies are already
used for fossil fuel consumption.

e Lack of prevailing practice barrier

Large scale plantation of Jatropha in Senegal tallyonew; no plantations exceeding a few tens of
hectares exist in the country apart from SOCOCIBuBiries Jatropha pilot farm. Indeed, it is thetfir
time that a cement plant in the world intends tssitute about 35% of its coal consumption by bissna
issued from very large dedicated plantations abdia as it appeared from the proceedings of thddVo
Conference on Jatropha, held in Hamburg on 2bQ@g2tober 2008, from Internet investigations and
recent international cement conferences. The uséhofe Jatropha fruits in clinker kilns is also and
unigque project.

The overall organization of this activity is inde@ijhly complex at this scale of production and
extremely innovative in terms of organization ofapiation, social promotion of rural population,
partnership with Jatropha producers, protectionooél environment by utilization of degraded soils,
adjustment of the cement process, etc. These aspectase the lack of visibility for the projectigity
at medium and long term. It is further confirmedtbg lack of demonstration cases in the cemenbisect
and the unavailability of upstream information dreshchmark needed for CDM project developritent

To the contrary, neither the continuation of therent practice nor the different fossil fuel mixrgolio
face any significant lack of prevailing practice2@COCIM Industries cement plant, which is morentha
30 years old, as well as another private cememtt g&isting nearbyGiments du Sahglhave been both
using coal and fuel oils as main fuels for years.

« Unreliability of biomass supply barrier

Internal field studies carried out by SOCOCIM Intlies have shown that in Senegal, the potential for
biomass residues within a reasonable distance ftemplant is limited and subject to high yearly
variations for most of the crops (groundnut, ricetton) as it can be verified from agriculturaltistécs.

In addition, it is possible that in the future ethgro-industries (groundnut and cotton oil plants
mills) generating these biomass residues mightsiigla higher share of their biomass residueshfair t
own energy needs, making these residues more ufffiz obtain in quantity at a competitive pricethwi
coal at SOCOCIM level.

The envisaged biomass residues (groundnut shiekshusks, cotton stems and shells, cashew nusshel
palm kernels) are not sufficiently available ingarquantities, with a regular yearly supply and at
acceptable cost to justify a large investment inC&®CIM plant to install biomass feeding lines.

59 The World Bank 2009 — Cement Sector Program in-Sattaran Africa: Barrier Analysis to CDM and saus (p. xxii), accessible at:
http://wbi.worldbank.org/wbi/Data/wbi/wbicms/fileipal-acquia/wbi/FinalReportAfricaCementSectorG@D s df
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SOCOCIM management and VICAT, the mother compaoyaat want to invest under this scenario too
uncertain and consider that the establishmenttob@iaa plantations would be a prerequisite to ensur
smooth and regular biomass supply, biomass resioeieg only complements used whenever available
at acceptable costs.

Still, there are significant risks that the suppfyabout 250 tons/day of Jatropha fruits to SOCOCIM
Industries cannot be ensured on a regular basisastt during the first years and that the avditgtof
other biomass residues to complement Jatrophes fislitnsufficient taking into account the fact that
Senegal is a dry Sahelian country subject to majmual crop variations linked with the variabilitf
climatic conditions and that additional constraiate prevailing for the use of biomass residuethén
cement plant (distance, cost of transport, othiéizations, humidity)*®. Groundnut shells, for example,
are only available in limited quantities, takingdraccount the fact that a significant share of thsidue

is abandoned at the decortications sites and armped used by groundnut oil plants. Groundnutishel
availability is particularly uncertain with strongearly variations (1 to #) according to climate
conditions.

To the contrary, moreover, low sulfur coal/petcakeorts are easy and reliable, in particular frooot8
Africa, since the cement plant is close to Dakapdearbor. The current practice continuation wdd
even more likely with planned improvements for doaicoke unloading, transport and storage at Dakar
harbor, and the project of a new coal power plamargny, close to the cement plant.

Sub-step 2b: Eliminate alternative scenarios whiclre prevented by the identified barriers:

The following table indicates whether or not theealative scenarios are prevented by the identified
barriers, in the light of the above analysis.

The proposed project Continuation of the Different fossil fuel mix
activity without the CDM current practice portfolio
(F1 + B6 + R3) (F2 + B1 + R1) (F3+B1 + R1)
Investment
barrier
(G HEr YES NO NO
insufficient
financial
returns)
Technqloglcal YES NO NO
barrier
Lack of
prevailing YES NO NO
practice barrier
U_nrellablllty of YES NO NO
biomasssupply

80 See http://unfccc.int/resource/docs/napa/senOfLf@ammunication nationale sur le changement cliqag”, 2006, which shows clearly the
climate change and its consequences on rains, loggrand agricultural production.

61 For example, the annual production of groundnutSenegal was 265 kt in 2002, 441 kt in 2003, 60i3 004, 703 kt in 2005, 460 kt in
2006, 331 kt in 2007, 731 kt in 2008 and 1,033 ki 2009 according to Ministry of Agriculture statist
(http://www.countrystat.org/sen/cont/pxwebquery/n8&dpd010/fy.
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barrier

There is at least ong There is no significant| There is no significant
significant barrier that | barrier that prevents the | barrier that prevents
Conclusion prevents implementation| continuation of  the|the use of a different
of the proposed project| current practice. fossil fuel mix portfolio
activity without the CDM. with waste oils.

Table 5: Barrier analysis

Outcome of step 2b:

The alternative scenarios to the project activitgttare not prevented by any barrier are the fofigw
combinations:

Baseline scenario
P 0w n % 2]
= 0n o < @ o8 . .
£ g 2| 2 g Description of the situation
S |59 % S
L m < @ m
Continuation of the current practice:
- The fuel mix would remainCoal + HFO for start ups
F2 Bl R1 | - Biomass residues would still be dumped or leftéoay under aerobic
conditions;
- No dedicated Jatropha plantation would be estaddish
Different fossil fuel mix portfolio:
- Fuel mix:Petcoke + HFO + Waste Oil
F3 B1 R1 | - Biomass residues would still be dumped or leftéoay under aerobic
conditions;
- No dedicated Jatropha plantation would be estadalish

According to the “Combined tool to identify the bése scenario and demonstrate additionality”:

If there are still_several alternative scenariognaining, but which do not include the proposed @cbj
activity undertaken without being registered as BMCproject activity, explain — using qualitative or
guantitative arguments — how the registration & @DM project activity will alleviate the barriethat
prevent the proposed project activity from occugrin the absence of the CDM.

- The benefits and incentives derived from the C&distration of the project activity help alleviagin
the identified barriers and thus enable the prdate undertaken. Indeed, as described above:

- The investment barrier, both for equity and dele, is overcome thanks to the guarantee of
CDM future revenues, which are the keys for molitizand convincing the investors.

- The technological barrier, the lack of prevailintagtice barrier and the unreliability of
biomass supply barrier are all overcome thankeeoGDM label, requirements and benefits,
which compensate for the range of major risks facthis unique initiative and strengthen its
dynamics and quality.

If the CDM alleviates the identified barriers thatevent the proposed project activity from occugtin
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project participants may choose to either:

« Option 1: Go to Step 3 (investment analysis); or

« Option 2: Identifythe alternative scenario with the lowest emissi¢ns. the most conservative)
as the baseline scenariand proceed to Step 4.

Option 2 is selected, and the baseline scenario is cortdgrlaidentified as the lowest emissions one:

- Since waste oils and petcoke can only be burnight temperature and cannot replace HFO
for start-ups, the 5,000 tons/y of waste oils amel petcoke in scenario F3 (different fossil
fuel mix portfolio) would only displace coal frontenario F2 (continuation of the current
practice).

- According to 2006 IPCC Guidelines for National Greeuse Gas Inventories Volume 2
(Energy) Chapter 1 Table 1.4, the default,(Mission Factors for combustion are 72.2
tCO,/TJ for waste oils and 82.9 tGJ for petcoke against 87.3 tg@J for coking coal
(lower values of the 95% confidence interval).

- Therefore, scenario F3 involves lower baselinessions than scenario F2 and the baseline is thus

conservatively identified as:

Baseline scenario
()

2|1 38|23 - _
£ g 2| = g Description of the situation
S |so % S
LL m = @ m

Different fossil fuel mix portfolio:

- Fuel mix:Petcoke + HFO + Waste Oil
F3 Bl R1 | - Biomass residues would still be dumped or leftéoay under aerobic

conditions;
- No dedicated Jatropha plantation would be estadiish

Applicability of the ACM0003 methodology

Following the above detailed analysis of possiliteraative scenarios for the fuel mix, the biomass
residues and the renewable biomass, it appearththatethodology ACM0003 Version 07.4.0 is indeed
applicable, taking into account the fact that:

- F3 (different fossil fuel mix portfolio) is the mogptausible baseline scenario for the use of fuels in

the cement plant, and

- The most plausible baseline scenarios for the tia#erynative fuels are:

o B1 for the fate of biomass residues investigatedujgdout shells, palm kernels, rice husks,
cashew nuts shells, cotton stems and Jatropha aakeshells)

o R1for the fate of Jatropha as a renewable biomass.
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B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced belov
those that would have occurred in the absence of ¢hregistered CDM project activity (assessmen
and demonstration of additionality):

—

Steps 1 and 2 of th€ombined tool to identify the baseline scenario aednonstrate additionality
(applied and documented above in section B.4) ifledtthe baseline scenario as:

Baseline scenario
()

2 | 28| 29 - L
£ g 2| = g Description of the situation
S |so % S
LL m = o m

Different fossil fuel mix portfolio:

- Fuel mix:Petcoke + HFO + Waste Oil
F3 Bl R1 | - Biomass residues would still be dumped or leftéoay under aerobi¢

conditions;
- No dedicated Jatropha plantation would be estadalish

The tool further requires the Project ProponergXolain — using qualitative or quantitative argurtes
how the registration of the CDM project activitylvalleviate the barriers that prevent the proposed
project activity from occurring in the absence bé tCDM, before proceeding t&tep 4, otherwise the
project activity is not additional.

Senegal being a Least Developed Country, guidelind810) of the Guidelines for objective
demonstration and assessment of barriers VersiofHB50 Annex13j)s applicable:“for projects in
Least Developed Countrigs is sufficient to transparently describe the relat barriers, as less
stringency is needed with regards to data availgbih the actual demonstration of barrier, as cargd
to the projects in other countries”.

- As described above in Step 2, the benefits aneniives derived from the CDM designation of the
project activity help alleviating the identified fi@rs and thus enable the project to be undertalign
contributing to unlock investments despite a wiralege of major risks, facilitating the mobilizatiof
agricultural credits from local and foreign soutcemd strengthening the dynamic towards an
unprecedented, long awaited and widely supportechéss cultivation framework and market in Senegal.

Step 4: Common practice analysis

At the most conservative worldwide level, the pregb activity will be a unique event, as there are n
cement factories throughout the world which havaldshed such large scale renewable biomass
plantations (11,000 ha) for their own energy use.
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Only a few projects have been reported, but witkchmemaller plantation surfaces: 25 acres enerqy cro
planted by LAFARGE North America in June 269871.2 ha Jatropha Curcas plantation project by
INDOCEMENT in Indonesia in 2007/208%8 Even under the Clean Development Mechanism,uall f
substitution projects in development in cement fslaolely target biomass residues or waste, wigh th
exception of a minor surface of 1,000 acres (40Q5ohaledicated Casurina plantation in E§ymhainly
complemented by biomass residues and waste.

Moreover, no available reference docum&nts Jatropha Curcas mentions the use of whole pharo
fruits as an alternative fuel for industrial purpss All Jatropha projects are orientated towards oi
extraction, mainly for biodiesel production. IFABAO) document "Jatropha, a Smallholder Bioenergy
crop” published in 2010 mentions the following uséslatropha products and by-products for energy
production: (i) "the wood of Jatropha is soft aralldw and, contrary to some reports in the literatit

is not good fuel wood" (page 18), (ii) Jatropha eah be used for cooking fuel instead of traditiona
biomass or kerosene (page 49), (iii) "Jatrophat fahiells and seed husks can be used for direct
combustion” (page 52). Therefore, SOCOCIM Industidatropha project is also unique in so far as the
whole Jatropha fruit will be used for energy prasuc

Conclusion: Sub-step 4 is satisfied, i.@) similar activities cannot be observeat (ii) similar activities
are observed but essential distinctions betweemptbposed CDM project activity and similar actieisi
can reasonably be explainetiierefore the proposed project activity is additd.

Early consideration of the CDM and project implemenation timeline

The following table demonstrates that the projextivay was anticipated as a CDM activity from the
very early stages before the start of the projetivity and that continuous efforts were made bg th
project proponent to secure CI3Nn order to alleviate major barriers to its impkmtation.

In accordance with th&lossary of CDM terms Version Othe starting date of the project activity was
conservatively defined as July 2007, date of implementation of th& dilot Jatropha plantation (75ha
at Bargny’, near the cement plant).

SOCOCIM Industries has carried on small scale paaglantation tests in year 2007 (150 ha in total)
and 2008 (150 ha), without burning the renewabtenbiss in the cement plant. In January 2009, a pilot
project for biomass introduction into kiln n°4 amall scale has been carried out (less than 3%taf to
heat content introduced in the kiln) to monitor itgpact on clinker manufacturing process. Later in
2009, additional surfaces (150 ha in Puiave been planted, permitting the creation dbaksof seeds

for nurseries to allow a fast expansion of culixbsurfaces from 2011, expecting the 11,000 haeto b
achieved by 2015.

52 http:/iwww.lafargenorthamerica.com/wps/portal/néle8_2-
Archive_NewsDetail?WCM_GLOBAL_CONTEXT=/wps/wcm/ccettlib_na/Site_na/AllPR_Archives/PressRelease_1888d4047/PressRel
easeHeader

53 http:/mww.indocement.co.id/en/upload/documentsii@ac-158.pdf (aside from their blended cement CDbjeRt 0526)

64 See CDM Projec3706

% See Document 18: short bibliography on Jatroph@azu

8 All relevant justifications are available for thensideration of the DOE upon request.

57 Bargny site geographic coordinates are 14°43'2"N'°14'0"W. See Document 20a: Bargny pilot map.

%8 pout site geographic coordinates are 14°48'26"N/&1'15"W. See Document 20b: Pout pilot map.
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Milestones Date Comments/Evidence
Presentation by B. Meunier, CDM exp The VICAT Group management
of a PowerPoint presentation on COM :

e : informed on these new carbon
opportunities for the cement industry to the July 2006 opportunities was eaqer to start a COM
top management of Vicat Group ahd Oppor S Was eag
discussion on CDM perspectives offered to initiative  within its new corporate
Vicat cement plants abroad. environment policy.

SOCOCIM Industries presented for the
Presentation of a PIN for a SOCOCIM first time a project of substitution of

substitution project at a CDM workshop |i

Dakar, organized by the Ministry (
Environment.

)';‘ August 2006

coal by alternative fuels in kilns N°
and n°4 showing that CDM carbg
revenues were necessary to re
economic viability.

Contract between VICAT Grou

(SOCOCIM mother company) and SEE

(PDD consultant) to identify CDM projec
in the subsidiary cement companies outs
of France.

P
D

s October 2006
ide

The senior management of VIC/
Group, aware of the CDM potentig
wished to identify a few pilot CDM

projects in line with the ney
environment policy of the VICAT
group. Among the countrie

investigated was Senegal.

Progress report of SEED identifying CD
opportunities in Senegal

M November 2006

The utilization of biomass residues
CDM project activity is suggested f
further consideratic

Mission of the VICAT group director i
charge of alternative fuels to evaluate
potential in biomass residues and cont
potential suppliers of biomass

L
the

actN

ovember 2006

Evaluation with groundnut oil plan
managers of the potential surpl
available in groundnut shells residu
and establishment of cost estimates
evaluate economic feasibility of th
option. Same evaluation for rice hus
with rice mills managers along th
valley of Senegal river.

us
es
to
s
ks
e

Second progress report of the SE

=D

The consultant underlines the iss
linked with the limited availability of

s December 2006 biomass residues in Senegal and sugpgest
consultant on CDM opportunities other biomass resourcges suchggas
Jatropha plantations
- : The workshop was organized by 1
Training workshop on methodologies ; ;
applicable for CDM energy and forestry February 2007 tcl?]aer?/\olgrlszaanr(]:ke gsosgg‘gfﬁ ﬁ]rggé?rrlg SOf
projects was a participant.
International conference of VICAT Grol ;
plant managers focused on alternative fyels Mav 2007 Etrrz?:mamgoo?-fzoio ?(r)?ftth ecoLp;c;rag?
and raw  materials  for  clinker y secon%)gr fuels
manufacturing y
VICAT Group management conside
Joint mission of the environment manager thef Ja_tfroggg pI‘O]%Ct "ﬁ a g)rt]r? terrr?
of SOCOCIM Industries and the VICAT COM . 1o irorove s vty The
Group manager for alternative fuels |to T lementation during sutames 2007 lof
evaluate the implementation of a JatrophaEarly June 2007 a Small ilot Iantatio% of Jatrooha over
pilot plantation project and meetings with 75ha isg rgved Meetings Wit?\ several
local Senegalese authorities and financial IS approved. veelng
technical and financial partners were

institutions

carried out (GIE SEEV, ISRA, CIRAD
AFD, and IFC). The official
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communication made on this Jatrog
project underlines that it is not feasible
without the support of CDM.

Mission carried out by Dr M. Diatti
agronomist, manager of Gie SEEV |to
evaluate implemented pilot Jatropha

Bel?_ch{narking_ mj{ssion in Mali on Jatropha 3 MidZOO7 projects in Mali, issues encountered and

cultivation projects une best practices. Meetings with NGO and
official institutions from Mali.
Implementation of a Jatropha nursery

Starting date of the project activity July 2007 for 150,000 plants and plantation of

Jatropha on SOCOCIM quarry reseryes
over 75ha.

Receptiol of the Letter of Approval by th
DNA of Senegal, placed under Ministry pf September 200§ -
Environment (initial version of the LoA)

Start of the CDM validation (Submission

27" September | DOE involvement (contracted orf" 6

by DNV of the PDD on the UNFCCC 2008

website for GSP) September 2009)
On-site visit of the DOI October 200 -
Biomass introduction pilot January 2009 -
Reception by SOCOCIM Industries of

DNV comments on the PDD Ver Early 2009

ﬁnt)jdltlonal Jatropha seeds pilot in Pout (150 Mid 2009 i
Preparation by SOCOCIM Industries of

reply and clarifications for DNV and 2009 -
revision of PDD Version 2

Exchange with the DOE DNV for further 2009-2010 i

revisions and clarificatiol

Completion of the Strategic Environmentgl Ministry of Environment validation
January 2010

Assessment study letter

Submission to the DOE DNV of a revised Julv 2010 i

PDD Version 3 y

Involvement of an additional carbon ecosur afrique services (contracted pn

consultant August 2010 6™ September 2010)
Submission of a revised PDD Ver. 4 November 200 -
th VICAT Board statement conditioning
. . : 24" November . . .
Financial Closure suspension further financial commitments to the
2010 . I . )
Final Validation Report/registratic
Reception of the Letter of Approval by the
DNA of Senegal, placed under Ministry qgf January 2011 i

Environment (corrected version of the
LoA)

Table 6 : Project timeline and early consideration of carbmedits

\ B.6. Emission reductions:
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B.6.1. Explanation of methodological choices:

Project emissions

Project emissions include project emissions froenubke of alternative fuels and/or less carbon siven
fossil fuels PE.,), project emissions from additional electricitydéor fossil fuel consumption as a result
of the project activity REzc, and PExc,), project emissions from combustion of fossil fudbr
transportation of alternative fuels to the projeleint PEr,), and project emissions from the cultivation
of renewable biomass at the dedicated plantaB&ad,):

PEy = PEk,y‘l' PEFC,y+ PEEC,y+ PETyy+ PEBC,y

Where:

PE = Project emissions during the ygaftCO.e)

PEy = Project emissions from combustion of alternativegwand/or less carbon intensive fossil
fuels in the project plant in yeg(tCO,)

PEcy = Project emissions from additional fossil fuel corsition as a result of the project activity
in yeary (tCQOy)

PEccy = Project emissions from additional electricity comgion as a result of the project activity
in yeary (tCQ,)

PEry = CO; emissions during the yegdue to transport of alternative fuels to the proant
(t1CQ,)

PEscy = Project emissions from the cultivation of renewatitemass at the dedicated plantation in
yeary (tCO.e)

Project emissions are calculated in the followiteps:

- Step 1. Calculate project emissions from the usaltefnative fuels and/or less carbon intensive
fossil fuels

- Step 2. Calculate project emissions from additi@bettricity and/or fossil fuel consumption as a
result of the project activity

- Step 3. Calculate project emissions from combustiénfossil fuels for transportation of
alternative fuels to the project plant

- Step 4. Calculate project emissions from the cafiidbn of renewable biomass at the dedicated
plantation

Step 1: Calculate project emissions from the usetiérnative fuels and/or less carbon intensive $ds
fuels
Project emissions from the use of alternative firethe project plant are calculated as follows:

PEcy= Zk FCpyky X NCViy X EFcozky

Where:
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PEy = Project emissions from combustion of alternativedgwand/or less carbon intensive fossil
fuels in the project plant in yegn(tCG,)

FCriky = Quantity of alternative fuel or less carbon inteadiossil fuel typek used in the project
plant in yeary (tons)

EFcozxy = Carbon dioxide emissions factor for alternativéesss carbon intensive fossil fuels type
in yeary (tCG,/GJ)

NCVy,y = Net calorific value of the alternative or less aarlntensive fossil fuel typkin yeary
(GJ/ton)

k = Alternative fuel types and less carbon intensivasilduel types used in the project plant
in yeary

= In the Project context, the only alternative fuate renewable biomass residues and jatropha
fruits, which use does not result in any emissiteseforePE ,, = 0.

Step 2: Calculate project emissions from additionallectricity and/or fossil fuel consumption as a
result of the project activity

The use of alternative fuels or less carbon inten&issil fuels may result in additional fossil faed/or
electricity consumption at the project site or site. This may include, inter alia, the followinguission
sources:

* Drying or mechanical treatment of the fuels;
¢ On-site transportation of the fuels;
* Flue gas treatment required as a result of theepraictivity.

Project participants should identify in the CDM-PRD relevant emission sources for additional fuel
combustion and electricity generation and, if aggidie, explain any changes in monitoring reports.

CO, emissions from on-site combustion of fossil fuffE:c,) should be calculated using the latest
approved version of the “Tool to calculate projemt leakage C@ emissions from fossil fuel
combustion”. For each fossil emission sourcie fuel consumption of each fuel typ@C;;,) should
be monitored, consistent with the guidance in tud. t

CO, emissions from on-site electricity consumptidPE{-,) should be calculated using the latest

approved version of the “Tool to calculate baselipmject and/or leakage emissions from electricity

consumption”. Electricity consumption from eackevant source should be monitored and summed up
to ECsy

= In our specific case, the project activity does motolve any drying of alternative fuels.
Moreover, coal grinding requiring more electricihan biomass feeding, electricity consumption
resulting from the project activity will be reducedmpared to the baseline (see section B.6.3),
thereforePEgc = PEgc = 0.

Step 3: Project emissions from combustion of fodsiéls for transportation of alternative fuels tde
project plant
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Project participants shall determine £€nissions resulting from transportation of altéreafuels to

the project plant. In many cases transportatiamgertaken by vehicles. Project participants may
choose between two different approaches to deteremnissions: an approach based on distance and
vehicle type (Option 1) or on fuel consumption (ilOpt2).

= The transportation is undertaken by vehicles. Asgioject may use the services of other goods
transporters, an approach based on distance anclevgfpe Option 1 of ACM0003) is more
suitable.

Emissions are calculated on the basis of distandetee number of trips (or the average truck load):

PEry= X« AFryy/TLy-AVDy -EFum,cozy

Where:

PEry = CO, emissions during the yegdue to transport of alternative fuels to the proant
(tCOlyr)

AVD, = Average round trip distance (from and to) betwdenalternative fuel supply sites and the
site of the project plant during the ygatkm)

EFncozy, = Average C(, emissionfactor for the trucks measured during the yy (tCO,/km)

AFtky = Quantity of alternative fuel typlethat has been transported to the project sitenduhe
yealy (mass or volume unit

TL, = Average truck load of the trucks used (tons) dutirgyeary

k = Types of alternative fuels used in the project p&ard that have been transported to the

project plant in yeay

Step 4: Calculate project emissions from the cudiion of renewable biomass at the dedicated
plantation

As the Jatropha is cultivated from a dedicatedtplzon and used as alternative fuel, project emmnssi
from the cultivation of this renewable biomaB&4c ) shall be calculated as:

PEgcy= PErcpyt PErpy+t PEgay + PEgeyt+ PE Ry

Where:

PEscy = Project emissions from the cultivation of renewdhilemass at the dedicated plantation in
yeary (tCO.e)

PEcpy = Project emissions related to fossil fuel consunmpad the plantation during agricultural
operations in yeay (tCO,/yr). This emission source should be calculatedguthe latest
approved version of the “Tool to calculate projecieakage C@emissions from fossil
fuel combustion”

PEepy = Project emissions related to the production of lsgti¢ fertilizef® that is used at the
dedicated plantation in yeg(tCO.e/yr). This emission source should be calculatedgu
the procedures provided in the latest approvediaersf the baseline and monitoring
methodology AM0042. _In case of using organic fiegrs (compost), emissions from
producton of organic fertilizers are negligible and assdrizebe zer

% The production of synthetic fertilizer is not esafjed in this project.
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PEeay = Project emissions related to the application ofilieers’ at the plantation in yeay
(tCOselyr). This emission source should be calculatdguthe procedures provided in
thelatest approved version of the baseline and mangonethodology AM004

PEssy = Project emissions arising from field burnihgf biomass at the plantation site (t@gQr).
This emission source should be calculated usingptioeedures provided in the latest
approved version of the baseline and monitoringhoanlogy AM0042. In case the land
has been previously used for agriculture, it isseowatively assumed that all plantations
(vegetation, trees, etc.) on the land prior to gebjmplementation have been burnt and
emissions are estimated accordingly using the saroeedures provided in the latest
approved version of the baseline and monitorinchosnlogy AM0042

PEry = Project emissions from irrigatiéh of the plantation should be estimated as per the
procedure given in Step 2 above. Emissions froel iombustion due to irrigation
(PE=c,ry are estimated as per the “Tool to calculate ptoje leakage COemissions
from fossil fuel combustion” while emissions fronteericity consumption due to
irrigation (PEcr,) are estimated as per the “Tool to calculate ln@seproject and/or
leakage emissions from electricity consumption”

In case of conversion of land from crop land tceeftrland, soil carbon is likely to increase. Cesiasit
with guidance by EB 20, as contained in Annex &hi® meeting report, the change in soil carbon is
assumed to be zero and no CERs are claimed forisactase.

= Applicable project emissions from the cultivatioh kenewable biomass at the dedicated
plantation are accounted accordingly as detailesation B.6.3 below.

Baseline emissions

The project reduces G@missions by using Jatropha fruits or biomasslves as alternative fuels in the
pre-calciners and the kilns n°3 and n°4 for thedpadion of clinker in cement manufacture.

Baseline emissions are calculated as follows:
BEy = BEFF,y + BECH4,biomass,y

Where:

BE, Baseline emissions in yey (tCG,)

BErry = Baseline emission from fossil fuels displaced bteralative fuels or less carbon
intensive fossil fuels in yeiy (tCCy)

BEchapiomassy = Baseline methane emissions avoided during the ydamm preventing disposal or
uncontrolled burning of biomass residues (€)

0 Only initial manual incorporation of a very smailantity of organic fertilizer is foreseen (150 &fgorganic fertilizer per ha, based on vegetal
waste compost nearby each young plant). This eomssdurce is demonstrated as negligible in thené&-project emissions calculation (<1%
of total Emission Reductions over the creditingiqubr although included in the monitoring, includifgr the cultivation years anterior to the
crediting period start.

" Field burning of biomass at the plantation sigesdt envisaged as the Jatropha cultivation wilitee in the severely degraded land of Thies
region and in the former ‘bassin arachidier’ regatraracterized by vegetation and soil degradatinland that has been previously used for
agriculture in the recent years will be used far Jlatropha plantation.

2 |rrigation is not envisaged except for negligibtégation of newly planted trees during their i months if not coinciding with the rainy
season as recommended.
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Baseline emissions are determined in the folloveitegs:
- Step 1. Estimate the project specific “fuel peralty
- Step 2. Calculate baseline emissions from thedisplaced by the alternative fuel(s)

- Step 3. Calculate baseline emissions from decaypthg or burning of biomass residues
Step 1: Estimate the project specific “fuel pendlty

A project specific fuel “penalty” is applied becaute combustion of typically coarser biomass beot
alternative fuels will reduce the heat transfericedhcy in the cement or quicklime manufacturing
process. The use of alternative fuels will therefoequire a greater heat input to produce the same
quantity and quality of clinker or quicklime. Thhemical content and ease of absorption into clirker
quicklime of all fuel ashes also differs, and thiso contributes to the need for a project spetitiel
penalty”.

This project specific fuel penalt§¥P,) should be determined as follows:

FPy =Piinkerrquickime.y X (SECainkeriquickiime,pa, y = SECeiinkeriquickiime,BL ) (6)
Where:
FF, Fuel penalty in yeay (GJ,

Production of clinker or quicklime in yegr(tons)

Specific energy consumption of the project plangeary (GJ/t clinker or GJ/t
quicklime)

SEGinkenquickime.s. = Specific energy consumption of the project plarthie absence of the project
activity (GJ/t clinker or GJ/t quicklime)

I:)clinkevquicklime,y
SECclinker/quicklime,PJ,y

The specific energy consumption in the projectaisdated based on the quantity of all fuels usethée
project plant and the quantity of clinker or quioké produced in yeay, as follows:

SEC clinker/quicklime,PJ,y = (E | (FC PJ,iy X NCV i,y) + E k(FC PJ,k,y>< NCV k,y))/ I:)clinker/quicklime,y

Where:

SEGiinkerquickime,p3y = Specific energy consumption of the project plangeary (GJ/t clinker or GJ/t
quicklime)

FCey,iy = Quantity of fossil fuel typé fired in the project plant in yegr(tons)

NCVi, = Net calorific value of the fossil fuel tyyi in yeary (GJ/ton

FCeiky = Quantity of alternative fuel or less carbon inteadossil fuel type&k used in the
project plant in yeay (tons)

NCVy,y = Net calorific value of the alternative or less aarlntensive fuel typk& in yeary

(GJ/ton)

Production of clinker or quicklime in yegr(tons)

Alternative fuel types and less carbon intensissilduel types used in the
project plant in yeay

Pclinkel/quicklime,y

k
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i = Fossil fuel types used in the project plant in yetirat are not less carbon
intensive fossil fuel types
As a conservative approach, the specific energwuwoption in the absence of the project activity is

calculated as the lowest annual ratio of fuel inpett clinker or quicklime production among the mos
recent three years prior to the start of the pt@etivity, as follows:

SECuiinkerrquickime,L. = MIN (HG x / Painkerquickime x; HG xa/ Peiinkeriquickiime x-1; HG x- 2 / Petinkerfquickime,x -2 )
With
HG,= 2 FCix XNCV,

Where:

SEGinkerquickime.sL. = Specific energy consumption of the project plarthi absence of the project
activity (GJ/ clinkeror GJ/t quicklime)

HG, = Heat generated from fuel combustion in the propéant in the historical year
(GJ]

FGix = Quantity of fossil fuel typé& used in the project plant in yeaftons)

NCV; = Net calorific value of the fossil fuel tyji (GJ/ton

Peiinkevquickiime x = Production of clinker or quicklime in ye&rtons)

X = Year prior to the start of the project acti

i Fossil fuel types used in the project plant inltdst three years prior to the start

of the project activit
= The project specific fuel penalty is calculated cadingly, based on the specific energy
consumption as the lowest annual ratio of fuel inper clinker production between 2004 and
2006.

Step 2: Calculate baseline emissions from the fbfigéls displaced by the alternative or less carbon
intensive fuel(s)

Baseline emissions from displacement of fossild@ee calculated as follows:

BErry = (2 «(FCpyyyX NCV,y)— FPy) X EFcozpLy

Where:

BErry = Baseline emission from fossil fuels displaced ligraltive fuels or less carbon intensive
fossil fuels in yeay (tCO,)

FCriky = Quantity of alternative fuel or less carbon inteadiossil fuel typek used in the project
plant in yealy (tons)

NCViy = Net calorific value of the alternative or less aarlintensive fuel typkin yeary (GJ/tor)

FR, = Fuel penalty in yeay (GJ)

EFco2e.y = Carbon dioxide emissions factor for the fossil $ugisplaced by the use of alternative
fuels or less carbon intensive fossil fuels inphaect plant in yeay (tCO/GJ)

k = Alternative fuel types and less carbon intensivasilduel types used in the project plant

in yeary
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The baseline emissions factdEFRco.6.y iS estimated as the lowest of the following LCé€mission
factors:

A. The weighted average G®mission factor for the fossil fuel(s) consumedrlyithe most recent three
years before the start of the project activitycakdted as follows:

EFgLcozy=(Zi(FCix2+ FCix1t FCix) XNCV;XEFcozrr) / Zi(FCix2+ FCixat+ FCix) XNCV;

Where:
EFcozey = Carbon dioxide emissions factor for the foss#l$ displaced by the use of alternative
fuels or less carbon intensive fossil fuels inphaect pant in yealy (tCGO,/GJ)
FCix = Quantity of fossil fuel typeused in the project plant in yea(tons)
NCV; = Net calorific value of the fossil fuel tyi (GJ/ton
EFcoorr, = CO, emission factor for fossil fuel typgtCO,/GJ)
X = Year prior tathe start of the project activ

Fossil fuel types used in the project planthiea last three years prior to the start of the
project activit

B. The weighted average annual £fnission factor of the fossil fuel(s) that are Iests carbon intensive
fossil fuels and that are used in the project playeary, calculated as follows:

EFsLcozy= (ZiFCpyiyX NCViyX EFcozrriy)/ ZiFCpyjiy X NCV;

Where:
EFcozey = Carbon dioxide emissions factor for the foss#l$ displaced by the use of alternative
fuels or less carbon intensive fossil fuels inphaect plant in yeay (tCG,/GJ)
FCeyjiy = Quantity of fossil fuel typefired in the project plant in year(tons)
NCViy = Net calorific value of the fossil fuel tyyi in yeary (GJ/ton’
EFco2rriy, = Carbon dioxide emission factor for fossil fugbéy in yeary (tCO,/GJ)

Fossil fuel types used in the project planyéary that are not less carbon intensive
fossil fuel types

C. As F3 has been determined as the most likely in@sstenario: the weighted average annuaj CO
emission factor for the fossil fuel(s) that woulavie been consumed according to fuel mix determimed
“Procedure for the selection of the most plaudiaseline scenario above”, as follows:

EFsLcozy= (ZiFCglLrziyX NCViyX EFcoziy)/ ZiFCglrsiy X NCV
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Where:

EFcozsLy = Carbon dioxide emissions factor for the fossil fudisplaced by the use of alternative
fuels or less carbon intensive fossil fuels inphgect plant in yeay (tCC,/GJ]

FCalrsiy = Quantity of fossil fuel typé that would in the absence of the project actibityused in
the project plant according to the selected baselaenario F3 in yeiy (tons)

NCV,, = Net calorific value of the fossil fuel typen yeary (GJ/ton)

EFcoz,iy Carbon dioxide emission factor for fossil fuel type yeary (tCO,/GJ)

i Fossil fuel types that are not less carbon inten&igsil fuel types and that would in
the absence of the project activity be used irptiogect plant according to the selected

baseline scenario F3 in year
Step 3: Calculate baseline emissions from decaynging or burning of biomass residues

The project aims to utilize all type of availabl®inass residues, including, possibly, groundnutishe
and rice husk. For these types of biomass residizsgline scenario is B1 and leakage can be ruled o
by using one of the approaches L1, L2 or L3 oudliire theleakage sectianSo the project could claim
baseline methane emissions avoidance from decaypidg or uncontrolled burning of that biomass.

= However for conservativeness reasons no emissaghgtions are claimed for decay, dumping or
burning of biomass residues. Theref@E&, cha biomassy= 0.

Leakage
For this type of project activity, two leakage sms have to be considered:

* In case of project activities using biomass residtige project activity may result in an increase
in emissions from fossil fuel combustion or otheurses due to diversion of biomass residues
from other uses to the project plant as a resuh@froject activity;

* In case of project activities using (a) less carimensive fossil fuel(s), leakage may result from
fuel extraction, processing, liquefaction, transation, re-gasification and distribution of fossil
fuels outside of the project boundary. This inelsidnainly fugitive Ch emissions and CO
emissions from associated fuel combustion andniiari

Leakage emissions are calculated as follows:

I‘Ey = LEBRy + LEFF,upstreamy

Where:

LE, = Leakage emissions ring the yeay (tCCe/yr)

LEgry = Leakage emissions related to the use of biomagtuessduring the year (tCO,)
LErrwpstream = Upstream leakage emissions from fossil fuel useary (tCO.€)

Leakage emissions are calculated in two steps:

Step 1. Calculation of leakage emissions relatebdaise of biomass residues.
Step 2. Calculation of upstream leakage emissiams fossil fuel use.
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Step 1: Calculation of leakage emissions relatedhe use of biomass residues

The biomass residues use in the project activitgiriiy groundnut shells) will represent only a small
share of total biomass, after the initial years mhlatropha plantations will have limited outpdise use
of biomass residues will not result in increaseskilofuel consumption elsewhere. The monitoringhpla
will assess the supply situation for all the typ&biomass residues that will be used in the ptgyant.

To demonstrate that the biomass residues used enpthject plant do not increase fossil fuel
consumption elsewhere, the following option is steld:

L2: Demonstrate that there is an abundant surpltiseobiomass residue in the region of the project
activity which is not utilized (i.e. that the quantof available biomass residue of type k in thgion is

at least 25% larger than the quantity of biomas&dues of type k that are utilized), the geograghic
boundary of the region covering a radius of 150a&tound the project activity, as documented in secti
A.4.1.4 of the PDD.

The biomass supply and demand will be monitoredeifr markets have emerged and leakage will be
ignored only if there is an abundant surplus ofnidss (availability 25% higher than utilization).
Otherwise, a leakage penalty will be applied to tyjge of biomass residues for which it cannot be
demonstrated that its use by the project doesasoitrin leakage.

= Since leakage effects can be ruled out according tdemonstratioff, no leakage penalty needs
to be applied for biomass residues used. Therelfiérg; , = 0.

Step 2: Calculation of upstream leakage emissiorafi fossil fuel use

Since no less carbon intensive fossil fuels arel us¢he project activity, no upstream leakage sroiss
from fossil fuel are accounted for. Actually, totedt leakage effects from upstream emissions wbeld
negative because coal is displaced by the progistits.

=> Therefore LE g¢ upstreamy = 0.

Note: Waste oils being part of the identified baselgoenario, they are not considered as less carbon
intensive fuels as per the project activity altéines fuels definition because independent from the
project activity.

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

Data / Parameter: FCcx , FCoxaand F( .,
Data unit: tons
Description: Quantity of coalsed in the project plant for kilns n°3 and n°4éarx, x-1 and

andx-2 wherex is the year prior to the start of the project attiandc indicate
indicate the coal used in the project plant inltse three years prior to the start

3 Biomass residues availability analysis in secBo highlights that the groundnut shells utilizatis far below their actual availability.
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of the project activity

Source oidata usel

Three years data from coal consumption data lofsegbroject sit

Value applied: 2004 200¢ 200¢

126,634 151,855 167,393
Justification of the Bridge weight measurement is used.
choice of data or The consistency of metered coal consumption quesishould be crosscheck
description of| by an annual mass balance that is based on puctlipsmtities and stoc
measurement methods<hanges.
and procedures Where the purchased coal invoices can be identdpetifically for the CDM

actually applied :

project, the metered coal consumption quantitiesishalso be cross-checks
with available purchase invoices from the finanogords.

Any comment

Data / Parameter:

FQ]f,,x, Fchf,x—l, and F(I:(f,x-z

Data unit:

tons

Description:

Quantity of heavy fuelked in the project plant for kilns n°3 and n°4/@arx,
x-1 and x-2 wherex is the year prior to the start of the project attiand hf
indicate the heavy fuel used in the project planthie last three years prior
the start of the project activity

o

Source of data used:

Three years data from heabygdmsumption data logs at the project site

Value applied: 2004 2005 2006

16,54¢ 3,494 2,421
Justification of the Cumulative mass flow meter is used.
choice of data or The consistency of metered heavy fuel consumptiaantities should b
description of| crosschecked by an annual mass balance that id baspurchased quantitie
measurement methodsand stock changes.
and procedures Where the purchased heavy fuel invoices can beifeehspecifically for the

actually applied :

CDM project, the metered heavy fuel consumptionntjtias should also b
cross-checked with available purchase invoices fiterfinancial records.

3%

£S

11

Any comment:

Data / Parameter

I:Jclinker/quicklime,Xv Fclinker/quicklime,x-lv and Fclinker/quicklime x-2

Data unit;

tons

Description:

Production of clinker or quicklime yearx, x-1 andx-2 for kilns n°3 and n°4
wherex is the year prior to the start of the project attiv

Source of data used:

Three years data from pramudata logs at the project site

Value applied: 2004 2005 2006

1,047,128 | 1,037,628 1,066,330
Justification of the Use of appropriate mass meters.
choice of data or The production coefficient of clinker used in kiln83 and n°4 is 0.61 (rati
description of| between fed raw materials and clinker productidjs coefficient is regularly
measurement methodssalidated by production balance calculations attleace a year for each kiln
and procedures accordance with prevailing ISO 9001 procedures.

actually applied :

O

Any comment:
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Data / Parameter: FCaLraiy
Data unit Mass or volume ur
Description: Quantity of fossil fuel tydethat would in the absence of the project actitity

used in the project plant according to telected baseline scenario F3 in yy

Source of data used:

Baseline scenario determmatio

Value applied

Fuel Quantity (tons)
Petcok 142,91
Heavy Fuel O 3,20(C
Waste Oil: 5,00(

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

Based on availability studies and the fact tha2009 3,981 tons of waste oi
were consumed by SOCOCIM Industries in kilns 3 dndor 2010 and later
5,000 tons of waste oils are expected to be aveifalp SOCOCIM Industries.

Hypothetical petcoke consumption for F3 is baclcalatted as the balance

consumptions and clinker production, as detailelxoel sheet attached.

meet historical average specific heat demand baseall other expected fue

Is

to
2l

Any comment:

Applicable since F3 has been detertharsethe most likely baseline scenario

Data / Parameter

NCV,

Data unit:

GJ/ton of coal

Description:

Net calorific value of the coal usedtihe project plant in the last three ye
prior to the start of i project activit

ars

Source of data used:

IPCC default values at theddimit of the uncertainty at a 95% confiden
interval as provided in Table 1.2 of Chapter 1 @l.\2 (Energy) of the 200
IPCC Guidelines on National GHG Inventories

O

Value applied: 24.0

Justification of the IPCC default value is preferred and deemed conSegvas no recent value
choice of data or available from any fuel supplier invoice.

description of

measurement methods

and procedures

actually applied :

Any comment -

Data / Parameter: NCVy
Data unit: GJ/ton of heavy fuel
Description: Net calorific value of the heavy fueded in the project plant in the last th

years prior to the start of the project activity

ee

Source of data used:

IPCC default values at theddimit of the uncertainty at a 95% confiden
interval as provided in Table 1.2 of Chapter 1 @l.\2 (Energy) of the 200
IPCC Guidelines on National GHG Inventories

O

Value appliec 39.8

Justification of the IPCC default value is preferred and deemed conSeevas no recent value
choice of data or available from any fuel supplier invoice.

description of

measurement mrhods
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and procedures
actually applied :
Any comment: -
Data / Parameter: EFcozFE,
Data unit: tCQ/GJ
Description: Weighted average ¢€@mission factor for the coal used in the projéahpin
the last three years prior to the start of thequto@ctivity
Source of data used: IPCC default values at theddimit of the uncertainty at a 95% confidence

interval as provided in Table 1.4 of Chapterl of.\@d(Energy) of the 200
IPCC Guidelines on National GHG Inventories

A2

Value appliec 0.087:

Justification of the Refer to 2006 IPCC guidelines (no available vatoenfthe fuel supplier).
choice of data of
description of
measurement methods
and procedure
actually applied :

1v2)

Any comment: -

Data / Parameter EFcozren
Data unit: tCQ/GJ
Description: Weighted average g@mission factor for heavy fuel used in the projgeint
in the last three years prior to the start of ttoject activity
Source of data used: IPCC default values at theddimit of the uncertainty at a 95% confidence

interval as provided in Table 1.4 of Chapterl of.\@b(Energy) of the 200
IPCC Guidelines on National GHG Inventories

A2

Value applied: 0.0755

Justification of the Refer to 2006 IPCC guidelines (no available vatoenfthe fuel supplier).
choice of data of
description of
measurement methods
and procedure
actually applied :

1v2)

Any comment: -
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Data / Parameter: ERv2onN,dir
Data unit: kg NO-N / kg N input
Description Emissions factor for direct,O emissions from N inpL
Source of data used: 2006 IPCC Guidelines, VdCht,11. Table 11.1
Value applied: 0.01
Justification of the According to ACM0003 methodology which refers to A2 methodology
choice of data or “Grid-connected electricity generation using biom&em newly developed
description of dedicated plantations”.
measurement methods
and procedures
actually applied :
Any comment: -
Data / Parameter: ERvzo.a1D
Data unit: t NO-N /t N volatilized
Description: Emissions factor for atmospheric dépws of N on soils and water surfaces
Source of daf usec: 2006 IPCC Guidelines, Vol. 4, Ch. 11. Table :
Value applied: 0.01
Justification of the According to ACM0003 methodology which refers to A2 methodology
choice of data or “Grid-connected electricity generation using biom&em newly developed
description of dedicated plantations”.
measurement methods
and procedures
actually applied :
Any comment: -
Data / Parameter: EFnzon.
Data unit: t NO-N / t N leached and runoff
Description: Emissions factor for,® emissions from N leaching and runoff
Source of daf usec: 2006 IPCC Guidelines, Vol. 4, Ch. 11. Table :
Value appliec 0.007¢
Justification of the According to ACM0003 methodology which refers to A2 methodology
choice of data or “Grid-connected electricity generation using biomasm newly developed
description of dedicated plantations”.
measurement methods
and procedures
actually appliec
Any comment: -
Data / Parameter: Fraasm
Data unit kg N volatilized / kg N applie
Description: Fraction of organic N fertilizer thatlatilizes as NHand NQ
Source of data used: 2006 IPCC Guidelines, VaChi,11. Table 11.3
Value appliec 0.2
Justification of the According to ACM0003 methodgpjownhich refers to AM0042 methodology
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choice of data or “Grid-connected electricity generation using biom&em newly developed
description of dedicated plantations”.
measurement methods
and procedures
actually appliec:

Any comment: -

Data / Parameter: Frageach

Data unit kg N leached and runoff / kg N appl

Description: Fraction of synthetic and organicifizer N that is lost through leaching and
runoff

Source of dalusec 2006 IPCC Guidenes, Vol. 4, Ch. 11. Table 1:

Value applied: 0.3

Justification of the According to ACM0003 methodology which refers to A2 methodology

choice of data or “Grid-connected electricity generation using biom&em newly developed

description of dedicated plantations”.

measurement methods

and procedures

actually applied :

Any comment: -

Data / Parameter: Fracasr

Data unit: kg N volatilized / kg N applied

Description: Fraction of synthetic fertilizer N thablatilizes as NEland NQ

Source of di usec 2006 IPCC Guidelines, Vol. 4, Ch. 11. Table :

Value applied: 0.1

Justification of the According to ACM0003 methodology which refers to A2 methodology

choice of data or “Grid-connected electricity generation using biom&em newly developed

description of dedicated plantations”.

measurement methods

and procedures

actually appliec

Any comment: -

B.6.3 Ex-ante calculation of emission reductions:

Project emissions
PE, = PE«y + PErcy+ PEgcy+ PEry+ PEgcy

= Project emissions from the use of alternative fuels

The only alternative fuels in the project activdye renewable biomass residues and jatropha fruits,
which use does not result in any emissions theed?ér,, = 0.
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= Project emissions from additional electricity and/@ssil fuel consumption as a result of the
project activity

The electricity consumption for coal grinding befdntroduction in cement kilns N°3 or N°4 is 47.6
kWh/ton of coal, according to the conservativerptetation of SOCOCIM Industries coal grinding mill
tests and performance res(fitavhereas the two feeding line installations fardduction of Jatropha
fruits and other biomass residues in kilns N° 3 &ifd will have a capacity of 6 tons/hour and an
installed electric capacity of 190 kW edthesulting in 31.7 kWh/ton of biomass fed.

As a consequence of the Project activity, the duntion of approximately 80,400 tons of jatrophaits
and groundnut shells annually fed into kilns n°8 afi4 which ultimately displace approximately 6800
tons of coal per year will result in yearly elecity savings of more or less 300 MWh in comparison
the current situation (detailed yearly calculatiensluded in the Excel sheet). To be conservatile,
project participant is not claiming the emissioaeductions related to electricity savings.

Moreover, no increase of fossil fuel consumptiom do the project activity is foreseen, except for t
mineral coal due to the lower heat transfer efficie of the kilns with the use of biomass (already
accounted for in “Project specific fuel penaltytten below).

Therefore PE gc, = 0.

= Project emissions from combustion of fossil fuelsr ftransportation of alternative fuels to the
project plant

35% of the heat needed to the kiln will be produgsidg biofuels (Jatropha fruits and biomass ressjlu
The transportation is undertaken by vehicles. As pinoject may use the services of other goods
transporters, the approach based on distance &iesgype (option 1 of ACMO0003) has been retained.

Emissions are calculated on the basis of distandettee number of trips (at an average truck loadlOof
tons). The average transportation distance is ceateely taken as 300km as the radius of biomass
collection is expected at 150km maximum from thejgxt plant site.

The diesel specific consumption of the truck iditrs per 100 km. This is a conservative datalitgés
per 100 km is specified in standard of trucks @ffeto SOCOCIM for biomass transportation.

D> AR, .
PE;, =& = [AVD | [EFR cozy (Option 1)
y
PET’y ZAFT,k,y AVDy Eka,COZ,y
tCO, tons km t COJ/km
01/03/2012 to 28/02/20. 459 13,490 300 0.001135
01/03/2013 to 28/02/2014 599 17,579 300 0.001135

4 See_Document 15S0COCIM Coal grinding tests & performante$hese parameters are checked continuously asopérne clinker line
monitoring activities. The installed power of eadal grinding mill is 2.1 MW and the average eleetrload is 1.5 MW.

S The breakdown of feeding lines equipment is diggdain Table 2 section A.4.3 of the PDD; the tafal 58 kW is conservatively majored by
20% to account for lights, vibrators, etc. thudrestalled capacity taken as 190 kW. The actuatetéty consumption would be less taking into
account the fact that we have considered the ladtabwer and not the average electrical load.
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01/03/2014 to 28/02/20. 946 27,764 300 0.001135
01/03/2015 to 29/02/2016 1,497 43,956 300 0.001135
01/03/2016 to 28/02/2017 2,117 62,170 300 0.001135
01/03/2017 to 28/02/20. 2,533 74,384 300 0.001135
01/03/2018 to 28/02/2019 2,738 80,400 300 0.001135
Total 10,887

The following parameters were used:

Diesel oil density: 0.0008763 tons/liter (indepemtdaeboratory measurement)
Diesel oil emission factor: 74.8 tGAJ (IPCC 2006)

Diesel oil NCV: 43.3 GJ/ton (IPCC 2006)

= Project emissions from the cultivation of Jatropls the dedicated plantation
PEgcy= PErcpryt PErpyt PEray + PEgsyt+ PERry

Project emissions related to fossil fuel consumptioat the plantation during agricultural operations

Based on measurements performed during the piéottglion phase at Pout, a conservative value of 150
liters/ha planted has been accounted for fossildaersumption at the plantation. This is one-tinesel
consumption for each plantation, which includesdur drilling and mobile irrigation with tractorst i
conservatively considered for all new plantatioathough furrow drilling and irrigation of new
plantations is not systematic but depends on thlegsiality and the rainy season. After these ititia
potentially mechanized plantation operations, teésting is carried out manually.

Tool to calculate project or leakage CO2 emissifsom
fossil fuel combustion (Option B)
IDEFC,PL,y FCpIantation,y NCVdieseI,y EI:Coz,diesel,y
t COe tons GJ/tonne tCOJ/GJ
01/03/2012 to 28/02/2013 1,061 327.71 43.33 0.0748
01/03/2013 to 28/02/2014 1,277 394.34 43.33 0.0748
01/03/2014 to 28/02/20. 1,277 394.34 43.33 0.0748
01/03/2015 to 29/02/2016 1,067 329.51 43.33 0.0748
01/03/2016 to 28/02/20. 0 0.00 43.33 0.0748
01/03/2017 to 28/02/2018 0 0.00 43.33 0.0748
01/03/2018 to 28/02/2019 0 0.00 43.33 0.0748
Total 4,682

No synthetic fertilizer is foreseen to be produced®Ezp = 0

Project emissions related to the application of feilizers at the plantation
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Since only initial manual incorporation of a vempall quantity of organic fertilizer is foreseen (lkg

of organic fertilizer per ha, based on vegetal wasimpost nearby each young plant), this emission
source is demonstrated as negligible in the exjardgct emissions calculation (<1% of total Enossi
Reductions over the crediting period). Indeed, etiog to the procedures provided in the latest
approved version of the baseline and monitoringhoatlogy AM0042 and based on a conservative
nitrogen content of the organic fertilizer of 3% fural compost generally contains 0.5 to 1.0%0gé#n,
0.2% phosphorus and 0.5% potassium, whereas udrapast has about 1.5 to 2.0 %"; The Fertilizer
Encyclopedia, Vasant Gowariker), the sum ofREover the 7-year crediting period equals 341 &0
only, as detailed in the Excel ER file.

However it will be included in the monitoring foorservativeness purposes:

44
PEq., =GWR , G2—8 [(PENZO—N,dir,y + PENZO—N,ind,y)

FAy

There is no field burning of biomass at the plantaon site: PEgy= 0

Project emissions from marginal irrigation of someof the new plantations is accounted for in PE
FC,PLY

Summary of the Project Emissions:

PE, PE, PErc, PEcc, PEr, PEscy
t COe t COe t COe t COe t COe t COe
cz)éllg?z,//ggllégo 1,597 0 0 0 459 1,138
ogg;glzz/gcl)ﬁo 1,968 0 0 0 598 1,370
Biogzots | 2°15 | O 0 0 o5 | 170
oogzors | 26 | O 0 0 1497 | 145
ogg;g/zz/géf ° ] 2u7 0 0 0 2,117 0
siogots | 258 | 0 0 0 2,533 0
“slogzors. | 27%® | O 0 o | ams 0
TOTAL 15,910 - - - 10,887 5,023

Baseline emissions
BEy = BEFF,y+ BECH4,biomass,y

= project specific “fuel penalty”

8 Including project emissions related to cultivati@ars anterior to the crediting period start (22071).
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FPV = Pclinker/quicklime, y = (SECcIinker/quicinme, PIy SEC:clinker/quicklime, BL )
pr PcIinker/quicinme,y SECcIinkerlquicinme,P.],y SECcIinker/quicinme,BL
GJ tons GJ/t clinker GJ/t clinker
01/03/2012 to
28/02/2013 193,448 1,234,000 3.688 3.531
01/03/2013 to
28/02/201. 197,750 1,234,000 3.692 3.531
01/03/2014 to
28/02/201! 208,467 1,234,000 3.700 3.531
01/03/2015 to
29/02/2016 225,503 1,234,000 3.714 3.531
01/03/2016 to
28/02/2017 244,667 1,234,000 3.730 3.531
01/03/2017 to
28/02/2018 257,517 1,234,000 3.740 3.531
01/03/2018 to
28/02/201" 263,847 1,234,000 3.745 3.531
With
> (FC.,, xNCv,, )+ X (FC,,,, xNCV, )
SEC:clinkerlquicklime,PJ‘y == P L
clinker/quicklime, y
SEGin P . Coal HFO Waste Oils Jatropha fruits | Groundnut shells
e NCV, | FCpy. | NCV | FCpy, | NCV NCV; | FCpyan | NCV
cklime,y FCPJ,c,y FCPJ,J',Y
me,PJy v hf.y hf.y wo.y wo.y % \ an,y
cIiGr‘1 ‘Jk/;' tons tons GJ/to tons GJ/to tons GJ/to tons GJ/to tons GJ/lto
01/03/2012 to ]
28/02/2013 3.688 | 1,234,000, 167,450 24.0 3,200 39.8 5,0p0 335 3,49021.0 10,000 16.4
01/03/2013 to 24.0
28/02/201. 3.692 | 1,234,000 164,043 3,200 39.8 5,000 335 7,579 21.0 10,000 16.
01/03/2014 to 24.0
28/02/2015 3.700 | 1,234,000| 155,559 3,200 39.8 5,000 335 17,764 21.0 10,000 16.
01/03/2015 to 24.0 I
29/02/2016 3.714 | 1,234,000 142,077 3,200 39.8 5,000 335 33,956 21.0 10,000 16.
01/03/2016 to 24.0
28/02/2017 3.730 | 1,234,000 126,901 3,200 39.8 5,000 335 52,170 21.0 10,000 16.
01/03/2017 to 24.0
28/02/2018 3.740 | 1,234,000, 116,728 3,200 39.8 5,000 335 64,384 21.0 10,000 16.
01/03/2018 to 24.0
28/02/201 3.745 | 1,234,000 111,714 3,200 39.8 5,000 335 70,400 21.0 10,000 16.

And
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SEQ =Ml HQ( . HG(l . HG(—Z HGX = ZFCI X X NC\/I
keBL — 1 1 ; ?
e F():Iinkex F?:Iinkex—l F?:Iinkex—z Coal HFO
SECclinkerlquicklime,BL,y HGx Pclinker/quicklime,x HGx FCc,x NCVC I:Chf,x NCVhf
GJ/t clinker GJ tons GJ tons | GJ/ton| tons | GJ/ton
2004 3.531 3,697,866 1,047,128 | 3,697,866 126,634 24.0 16,549 39,8
2005 3.646 3,783,581 1,037,628 | 3,783,581| 151,855 24.0 3,494 398
2006 3.858 4,113,788 1,066,330 | 4,113,788 167,393 24.0 2,421 39.8
MIN 3.531

A decrease of the energy performance of the kilreiation with the use of biofuels (Jatropha fritsd
groundnut shells) estimated to be B%as been considered. This reduction of heat tearsficiency is
compensated by an additional consumption of coattwls equal to 5% of heat value of the Jatropha
fruits and biomass residues introduced in the Blasid 4.

Therefore, the coal consumption after the stapieigod of the project was estimated as:

FCPJ,c,y: ((Pclinker/quicklime,y X AVG(SECcIinker/quicinme,BL [20042005:2006]) 5% x X k(FCPJ,k,y>< NCVk,y))
- (Z1(FCpyjy X NCViy) + X K(FCpyxyx NCVyy))) I NCV,,

= baseline emissions from the fossil fuels displadeyl the alternative or less carbon intensive

fuel(s)
BEFF,y = [Zk‘, (FCPJk,y X NCVk,y)_ FPy x EFCOZBL,y
BEc, Jatropha fruits | Groundnut shells :
: FCrijy | NCVjy | FCpigny | NCVgny FP, EFcozpLy
t COe tons | GJ/ton| tons GJ/ton GJ tCO,/GJ
Oggglzzlgégo 3,632 3490| 21.0| 10,000  16.4| 193448|  0.0823
0;:338/22/;)(1):1’;;0 10,361 7,579| 21.0| 10,000 16.4 197,750 0.0823
0;:3(/)(3;/22/%;1;0 27,117 17,764 21.0| 10,000 16.4 208,467 0.0823
0;/90/:03/22/233 0 53,756 33,956 21.0| 10,000 16.4 225,503 0.0823

"7 The activity report of the Research Institute & @ement Industry from Germany (period 2005-268://www.vdz-
online.deffileadmin/gruppen/vdz/3LiteraturRecher@iodivity Report/Taetigkeitsbericht.pdf published in January 2008 —
Table 1.3 page 32) illustrates the heat loss ofttimker kiln with alternative fuels. In the contexf Sococim Project with 40%
thermal substitution, the corresponding scenarid@% substitution, constant raw gas volume flolitve compare it to the
reference scenario BREF (3,027 kJ/kg clinker) difference is of 126 kJ/kg of clinker, that is 48.%. For Sococim project a
+ 5% as fuel penalty has been retained to takesiotount that the two kilns are old (more than €éry) and that there are 4
stages preheating towers, which are significaethg lefficient than the one quoted on the refersoerario on the slide (5 to 6
stages preheating tower). The less the kiln isiefit, the more are the energy losses when usipgfiution fuels.
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01/03/2016 to
28/02/2017 | 83721 52,170/ 21.0| 10,000 16.4| 244,667 0.0823
01/03/2017 to
28/02/201, 103,815 | 64,384| 21.0| 10,000 16.4| 257,517 0.0823
01/03/2018 to
28/02/201" 113,713 | 70,400/ 21.0| 10,000 16.4| 263,847 0.0823
Total 396,115

The baseline emission factor (kgL ,) is estimated as the lowest of the following &ission factors:

EFcozpLy EF option A EF option B EF option C

tCO/GJ tCO/GJ tCO,/GJ tCO,/GJ
boagors | 000 | oossa oosesr | 008230
0;:3?(3)/233(1)?;0 0.08230 0.08639 0.08635 0.08230
Ogg?glzigcl)i ° 0.08230 0.08639 0.08630 0.08230
Gooazor | 0oe0 | oossa oot | o0os2s0
0;{3?(3)/2%)(1)(13; ° 0.08230 0.08639 0.08609 0.08230
boagots | 000 | ooesa ooseo0 | 008230
Gboazors | 000 | oosea oosses | 0oms0

= Baseline emissions avoided from aerobic decay andiacontrolled burning of biomass
residues are calculated as follows:

No aerobic decay /uncontrolled burning of biomassdues is accounted for, theref@®cna4 biomassy= O-
Leakage

As demonstrated in B.6.1, no leakage is to occuar @sult of the Project activity, i.eE,= 0

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

The ex ante estimation of the emission reductisrsaimmarized at the following table:

Estimation of

Estimation of

Estimation of

Estimation of

Year baseline project activity leakage overall emission
emissions emissions emissions reductions
(tons of CO, €) (tons of CO, ) (tons of CO, ) (tons of CO, )
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“atioz01s | 36 1597 ' 0%
e | em | ame | |
“aeioz0rs | 2T 2315 ' 402
| e
Caeioz0rr | BT 2147 ‘ o0
“aeiozots | 1081 25%3 ' oneee
e | o | wm | [ e
Total (tCO.€) 396,115 15,910 - 380,205
Average (tCO.e) 56,588 2,273 - 54,315

| B.7  Application of the monitoring methodology and desdption of the monitoring plan: |

The monitoring plant will follow carefully instruicins provided in methodology ACM 0003 Version 7.3.

The monitoring plan of this CDM activity will beriefate of the existing, fully operational, detailed
global manufacturing and performance monitoringtesysfor the SOCOCIM Industries cement plant
which provides detailed and reliable measuremaemsr@cording of hundreds of plant parameters.

On the basis of its high quality internal monitgrirSOCOCIM Industries has obtained in 2008 the
Certification label "CE" for all the qualities oeéments produced. SOCOCIM Industries is also ttst fir
Cement plant performing 1SO 9001 Certification ine$¥ Africa. Both Certifications confirm the
reliability of SOCOCIM Industries Quality Managenmedystem and its Manufacturing and Performance
Monitoring plan respecting International OrganiaatiStandards. SOCOCIM Industries is now in the
process of ISO 14000 certification which is expddaaring year 2010.

All the data and parameters necessary for the Chdegt monitoring and CERs verification and
issuance will be regularly controlled by surveyd @nocedures described in the Quality Manual apd ke
in archive for at least two years after the endhefcrediting period or the last issuance of CERglie
project activity whichever occurs later.

| B.7.1 Data and parameters monitored |

Data / Parameter: FCouiy

Data unit: Tons

Description Quantity of Jatropha used in the project plantriysieary
Source of data to beMeasurements in the manufacturing plant

used:

Value of data applie
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for the purpose of Year FCoyj,
calculating  expected 01/03/2012 to 28/02/2013 3,490
emission reductions in 01/03/2013 to 28/02/2014 7,579
section B.5 01/03/2014 to 28/02/2015 17,764

01/03/2015 to 29/02/2016 33,956

01/03/2016 to 28/02/2017 52,170

01/03/2017 to 28/02/2018 64,384

01/03/2018 to 28/02/2019 70,400
Description of| A weighing bridge will be used at the entrancehaf Cement Plant.

measurement methodisThe consistency of metered Jatropha consumptiontijea will be crosschecked hy
and procedures to hean annual mass balance that is based on quamitegled to the cement plant and
applied: stock changes.
The purchased Jatropha invoices from the finanei@brds will be used to cross-
check the metered Jatropha consumption quantif@tinuously measured,
aggregated at leastnually.
QA/QC procedures to Instrument should be calibrated regularly accordmganufacturer’s guidelines and

be applied: According to ISO 9001 Certification procedures
Data Archived: Entire Crediting Period + 2 ye
Any comment: All the trucks delivering jatropha fruits to the i@ent Plant will be weighed and

[v]

electronic documents will be collected for monttdgosschecking to determir
quantity of alternative fue

Data / Parameter: FCoimy

Data unit: Tons

Description Quantity of rice husk used in the project plantinigiyeary
Source of data to beMeasurements in the manufacturing plant

used:

Value of data applied 0
for the purpose of
calculating  expected
emission reductions in
section B.5
Description of| A weighing bridge will be used.
measurement methodsrhe consistency of metered rice husk consumptiantiies will be crosschecked
and procedures to bheby an annual mass balance that is based on geargitovided to the cement plgnt
applied: and stock changes.
The purchased rice husk invoices from the finan@abrds will be used to cross-
check the metered rice husk consumption quantiti@sntinuously measured,
aggregated at least annually.

QA/QC procedures to According to ISO 9001 Certification procedures

be applied: Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.
Any comment: All the trucks delivering rice husk to the Cemenar® will be weighed and

electronic documents will be collected for monthlyosschecking to determine
quantity of alternative fuel.

| Data / Parameter: | FGoygn, |
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Data unit;

Tons

Description

Quantity of groundnut shells used in the projeahpturing yeay

Source of data to b
used

eMeasurements in the manufacturing plant

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

i 10,000
f
il
N

Description of
measurement methog
and procedures to b
applied:

A weighing bridge will be used.
ISThe consistency of metered groundnut shells consampquantities will be
ecrosschecked by an annual mass balance that id basguantities provided to th
cement plant and stock changes.
The purchased groundnut shells invoices from thanftial records will be used
cross-check the metered groundnut shells consummdicantities. Continuousl
measured, aggregated at least annually.

QA/QC procedures t
be applied:

n According to ISO 9001 Certification procedures
Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.

Any comment:

All the trucks delivering groundnut shells to thenmient Plant will be weighed an
electronic documents will be collected for monttdgosschecking to determir
quantity of alternative fuel.

[v]

Data / Parameter: FCricsy
Data unit Tons
Description: Quantity of cotton stems and shells used in thgptglant during yeay

Source of data to b
used

eMeasurements in the manufacturing plant

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

i 0
f

D R

Description of
measurement methog
and procedures to b
applied:

A weighing bridge will be used.
ISThe consistency of metered cotton stems and sbefisumption quantities will b
ecrosschecked by an annual mass balance that id basguantities provided to th
cement plant and stock changes.
The purchased cotton stems and shells invoices frenfinancial records will bg
used to cross-check the metered cotton stems aglts slonsumption quantitie
Continuously measured, aggregated at least annually

O—D

QA/QC procedures t
be applied:

n According to ISO 9001 Certification procedures
Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.

Any comment:

All the trucks delivering cotton stems and sheallshie Cement Plant will be weighé

and electronic documents will be collected for ndntrosschecking to determir

2d

quantity of alternative fuel.

| Data / Parameter:

| FCPka,v
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Data unit: Tons
Destription: Quantity of palm kernel shells used in the propant during yeay
Source of data to beMeasurements in the manufacturing plant
used

Value of data applied 0
for the purpose of
calculating  expecte
emission reductions i
section B.5
Description of| A weighing bridge will be used.

measurement methodsThe consistency of metered palm kernel shells aopson quantities will be
and procedures to hecrosschecked by an annual mass balance that id basguantities provided to the
applied: cement plant and stock changes.

The purchased palm kernel shells invoices fronfitiecial records will be used t
cross-check the metered palm kernel shells consompjuantities. Continuously
measured, aggregated at least annually.
QA/QC procedures to According to ISO 9001 Certification procedures

— e

[=]

be applied: Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.
Any comment: All the trucks delivering palm kernel shells to fBement Plant will be weighed and

electronic documents will be collected for monthlyosschecking to determine
quantity of alternative fuel.

Data / Parameter: FCricny

Data unit Tons

Description: Quantity of cashew nuts used in the project plaming yeary
Source of data to beMeasurements in the manufacturing plant

used

Value of data applied 0
for the purpose of
calculating  expecte
emission reductions i
section B.5
Description of| A weighing bridge will be used.

measurement methodisThe consistency of metered cashew nuts consumptjoantities will be
and procedures to hecrosschecked by an annual mass balance that id basguantities provided to the
applied: cement plant and stock changes.

The purchased cashew nuts invoices from the fiadnetords will be used to cros
check the metered cashew nuts consumption quanti@entinuously measure
aggregated at least annually.

QA/QC procedures toAccording to ISO 9001 Certification procedures

D R

=0

be applied: Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.
Any comment: All the trucks delivering cashew nuts to the CemBfant will be weighed and

electronic documents will be collected for monthlyosschecking to determine
quantity of alternative fuel.

| Data / Parameter: | FCpy, |
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Data unit: Tons
Description Quantity of coal used in the project plant durirggy
Source of data to beMeasurements in the manufacturing plant
used
Value of data applied
for the purpose of Year FCoic,
calculating expected| 01/03/2012 to 28/02/2013 167,450
emission reductions in| 01/03/2013 to 28/02/2014 164,043
section B.5 01/03/2014 to 28/02/2015 155,559

01/03/2015 to 29/02/2016 142,072

01/03/2016 to 28/02/2017 126,901

01/03/2017 to 28/02/2018 116,728

01/03/2018 to 28/02/2019 111,716
Description of| A weighing bridge will be used for continuous measnent.

o

measurement methodshe consistency of metered coal consumption quesitivill be aggregated an
and procedures to hecrosschecked by an annual mass balance that id basguantities provided to the
applied: cement plant and stock changes.
The purchased coal invoices from the financial rdsawill be used to cross-check
the metered coal consumption quantities.

QA/QC procedures to According to ISO 9001 Certification procedures

be applied: Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.
Any comment: All the trucks delivering coal to the Cement Planill be weighed and electronic

documents will be collected for monthly crosschagkio determine quantity of ca

Data / Parameter: FCeiity

Data unit: Tons

Description Quantity of fuel-oil used in the project plant chgiyeary
Source of data to beMeasurements in the manufacturing plant

used:

Value of data applied 3,200
for the purpose of
calculating  expected
emission reductions in
section B.!

Description of| A flow meter totalizer will be utilized for contitws measurement.

measurement methodsrhe consistency of metered fuel-oil consumptionmjties will be aggregated an
and procedures to hecrosschecked by an annual mass balance that id basguantities provided to th
applied: cement plant and stock changes.

The purchased fuel-oil invoices from the finanaiatords will be used to cross-
check the metered fuel-oil consumption quantities.

o Q

QA/QC procedures toAccording to ISO 9001 Certification procedures

be applied: Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.
Any comment: All the trucks delivering fuel-oil to the Cementaiit will be weighed and electronjc

documents will be collected for monthly crosschagkio determine quantity fuel-oil.
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Data / Parameter: FCoiwo. y
Data unit Tons
Description: Quantity of waste oil used in the project plantidgryeary

Source of data to b
used:

eMeasurements in the manufacturing plant

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.5

i 5,000
f
3|
A

Description of
measurement methoc
and procedures to b
applied:

A flow meter totalizer will be utilized for each IRi injection for continuous
Jgneasurement.
elhe consistency of metered waste oil consumptiantities will be aggregated an
crosschecked by an annual mass balance that id basquantities provided to th
cement plant and stock changes.
The purchased waste oil invoices from the finanmabrds will be used to cros
check the metered waste oil consumption quantities.

QA/QC procedures t
be applied:

n According to ISO 9001 Certification procedures
Data Archived: Entire Crediting Period + 2 years
Instrument should be calibrated regularly accordinmanufacturer’s guidelines.

Any comment:

All the trucks delivering waste oil to the CemerdrR will be weighed and electron
documents will be collected for monthly crosschagkio determine quantity d
alternative fuel.

(9]

Data / Parameter EFcozerpey
Data unit: tCO/GJ
Description: Weighted average C@mission factor for petcoke during ygar

Source of data to b
used:

elPCC default values at the lower liroit the uncertainty at a 95% confidence inter
as provided in Table 1.4 of Chapterl of Vol. 2 (Ey® of the 2006 IPC(
Guidelines on National GHG Inventories

val

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.!

i 0.0829
f
il
A

Description of
measurement methoc
and procedures to b
applied:

In case during year y SOCOCIM Industries can uratterthe measurement loca
jgn line with international fuel standards, the measent will be the optiof
eotherwise the IPCC guidelines will be used.

ly
n

QA/QC procedures t
be applied:

)-

Any comment:

Data used for thex-postcalculation of the conservative baseline F3.

Data / Parameter

EFcoorre;

Data unit;

tCO/GJ

Description:

Weighted average C@mission factor for coal during year
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e
y

Source of data to b
used:

elPCC default values at the lower liroit the uncertainty at a 95% confidence inter
as provided in Table 1.4 of Chapterl of Vol. 2 (Ey® of the 2006 IPC(
Guidelines on National GHG Inventories

val

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.!

i 0.0873
f
il
A

Description of
measurement methoc
and procedures to b
applied:

In case during year y SOCOCIM Industries can uratterthe measurement loca
jgn line with international fuel standards, the measent will be the optiof
eotherwise the IPCC guidelines will be used.

ly
n

QA/QC procedures t
be applied:

n According to ISO 9001 Certification procedures
Data Archived: Entire Crediting Period + 2 years

Any comment:

If measurements are made, the2@@ission factor will be determined for each f
delivery, from which weighted average annual valgd®uld be calculated
measurement. If the IPCC values are used then watoyef revision of the IPC(
Guidelines will be taken into account.

yel

I
L

Data / Parameter: EFcozrrnty
Data unit tCO/GJ
Description: Weighted average C@mission factor for fuel-oil during yegr

Source of data to b
used:

elPCC default values at the lower liroitthe uncertainty at a 95% confidence inter
as provided in Table 1.4 of Chapterl of Vol. 2 (Ey® of the 2006 IPC(
Guidelines on National GHG Inventories

val

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.5

1 0.0755
f
3|
A

Description of
measurement methoc
and procedures to b
applied:

In case during year y SOCOCIM Industries can uratterthe measurement loca
jén line with international fuel standards, the measient will be the optiol
eotherwise the IPCC guidelines will be used.

ly

QA/QC procedures t
be applied:

D According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

If measurements are made, the2@@ission factor will be determined for each f
delivery, from which weighted average annual valsé®uld be calculated
measurement. If the IPCC values are used then watoyef revision of the IPC(
Guidelines will be taken into acunt.

el
f

I
L

Data / Parameter: EFcozrrwoy
Data unit: tCO/GJ
Description Weighted average C@mission factor for waste oil during year

Source of data to b
used:

elPCC default values at the lower liroitthe uncertainty at a 95% confidence inter
as provided in Table 1.4 of Chapterl of Vol. 2 (Ey® of the 2006 IPC(
Guidelines on National GHG Inventor

val
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Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.!

1 0.0722
f
3|
N

Description of
measurement methog
and procedures to b
applied:

In case during year y SOCOCIM Industries can urtterthe measurement loca
j$n line with international fuel standards, the measient will be the optiol
eotherwise the IPCC guidelines will be used.

QA/QC procedures t
be applied:

h According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

If measurements are made, the2@@ission factor will be determined for each f
delivery, from which weighted average annual valgd®uld be calculated
measurement. If the IPCC values are used then watnyef revision of the IPC(
Guidelines will be taken into account.

e
Y

ly

el

N
L

Data / Parameter: EFco2.qn.
Data unit tCO2/GJ
Description: Weighted average C@mission factor for groundnut shells during ygar

Source of data to b
used

eAccording to ACM0003, Efokyis zero for the following alternative fuels:
Biomass residue

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

i 0
f

=)

Description of
measurement methog
and procedures to b
applied:

QA/QC procedures t
be appliec

Any comment:

In case of biomass residues it is assumed that €@fiissions from surplus bioma
residues do not lead to changes of carbon pookhenLULUCF sector and that th
biomass residues are available in surplus. If¢bidition is not met any more during t
crediting period, C@emissions are taken into account by applying kalga penalty (se
leakage sectio

5S

ne

11}

Data / Parameter: EFcoz.my
Data unit tCO/GJ
Description: Weighted average C@mission factor for rice husk during yaar

Source of data to b
used

eAccording to ACM0003, Efskyis zero for the following alternative fuels:
Biomass residue

Value of data applie
for the purpose o
calculating  expecte

i 0
f
3|

emission reductions i
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section B.5

Description of
measurement methog
and procedures to b
applied:

QA/QC procedures t
be applied:

Any comment:

In case of biomass residues it is assumed that €@fissions from surplus bioma
residues do not lead to changes of carbon pookhenLULUCF sector and that th
biomass residues are available in surplus. If¢bidition is not met any more during t
crediting period, C@emissions are taken into account by applying kalga penalty (se
leakage sectio

Data / Parameter EFcoz.cny
Data unit: tCO2/GJ
Description: Weighted average C@mission factor for cashew nuts during ygar

e
Y

5S

ne

11}

Source of data to b
used:

eAccording to ACM0003, Efokyis zero for the following alternative fuels:
Biomass residues;

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.5

i 0
f

=)

Description of
measurement methoc
and procedures to b
applied:

QA/QC procedures t
be applied:

Any comment:

In case of biomass residues it is assumed that €@fiissions from surplus bioma|
residues do not lead to changes of carbon pookhenLULUCF sector and that th
biomass residues are available in surplus. If¢bigdition is not met any more during t
crediting period, C@emissions are taken into account by applying kalga penalty (se
leakage sectio

5S

hne

1%

Data / Parameter EFcoz.cs:
Data unit: tCO/GJ
Description: Weighted average C@mission factor for cotton shells and stems duysayy

Source of data to b
used:

eAccording to ACM0003, Efnkyis zero for the following alternative fuels:
Biomass residues;

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.!

10
f
0l
N

Description of
measurement methog

IS

and procedures to b
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Y

applied:

QA/QC procedures t
be applied:

)_

Any comment:

In case of biomass residues it is assumed that €@fissions from surplus bioma
residues do not lead to changes of carbon pookhenLULUCF sector and that th
biomass residues are available in surplus. If¢bidition is not met any more during t
crediting period, C@emissions are taken into account by applying kalga penalty (se
leakage sectio

5S

ne

11}

Data / Parameter: EFco2,pk,
Data unit: tCO2/GJ
Description: Weighted average C@mission factor for palm kernel shells during ygar

Source of data to b
used:

eAccording to ACM0003, Efokyis zero for the following alternative fuels:
Biomass residues;

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.!

i 0
f

Description of
measurement methoc
and procedures to b
applied:

QA/QC procedures t
be applied:

Any comment:

In case of biomass residues it is assumed that €@fiissions from surplus bioma
residues do not lead to changes of carbon pookhenLULUCF sector and that th
biomass residues are available in surplus. If¢bigdition is not met any more during t
crediting period, C@emissions are taken into account by applying kalga penalty (se
leakage sectio

5S

hne

1%

Data / Parameter: EFcoz,y
Data unit: tCO/GJ
Description Weighted average C@mission factor for Jatropha fruits during ygar

Source of data to b
used:

eAccording to ACM0003, Efnkyis zero for the following alternative fuels:
Renewable biomass;

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.!

i 0
f
3|
N

Description of
measurement methog
and procedures to b
applied

IS
e

QA/QC procedures t
be applied:

)_

Any commeni

In case of renewable biomass, emissions from th&ation of the biomass are estimat




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 81

e
Y

| separatelyREgc,).

Data / Parameter: NCV,cy
Data unit GJ/ton
Description: Weighted average net calorific value of the petodieng year y.

Source of data to b
used:

elPCC default values at the lower limit of the uriegrty at a 95% confideng
interval as provided in Table 1.2 of Chapter 1 @fl.\2 (Energy) of the 200
IPCC Guidelines on National GHG Inventories

|20N0))

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
sedion B.E

i 29.7
f
3|
N

Description of| IPCC default value is preferred and deemed conSeevas no recent value |s

measurement methodsavailable from any fuel supplier invoic®nce a year minimum, external analysis

and procedures to beor measurements will be provided by the fuel swgiplin offers and/or by

applied: SOCOCIM laboratory analysis.

QA/QC procedures to-

be applied:

Any comment Data used for thex-postcalculation of the conservative baseline F3.

Data / Parameter: NCV.,

Data unit: GJ/ton

Description: Weighted average net calorific value of the coalrduyear vy.

Source of data to belPCC default values at the lower limit of the urniaatty at a 95% confidence

used: interval as provided in Table 1.2 of Chapter 1 afl.\2 (Energy) of the 2006
IPCC Guidelines on National GHG Invento

Value of data applied 24.0

for the purpose of

calculating  expected

emission reductions in

section B.5

Description of| IPCC default value is preferred and deemed congSeevas no recent value |s

measurement methodsavailable from any fuel supplier invoic®nce a year minimum, external analysis

and procedures to heor measurements will be provided by the fuel swgipiin offers and/or by

applied: SOCOCIM laboratory analysis.

QA/QC procedures to Measurements will be undertaken in line with intgimnal fuel standards, according

be applied: to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment: If the NCV is obtained for each coal delivery, weied average annual values will
be calculated.

Data / Parameter: NCVht,

Data unit GJ/ton

Description: Weighted average net calorific value of the fuéldoiring year y.

Source of data to belPCC default values at the lower limit of the unaarty at a 95% confidence

used: interval as provided in Table 1.2 of Chapter 1 al.\2 (Energy) of the 2006
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IPCC Guidelines on National GHG Inventories

Value of data appliec

i 39.8

e
y

for the purpose of
calculating  expected
emission reductions in
section B.5
Description of| IPCC default value is preferred and deemed congSeevas no recent value |s
measurement methodsavailable from any fuel supplier invoic®nce a year minimum, external analysis
and procedures to heor measurements will be provided by the fuel swgiplin offers and/or by
applied SOCOCIM laboratory analysis.
QA/QC procedures to Measurements will be undertaken in line with inggimnal fuel standards, according
be applied: to 1SO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 rs
Any comment: If the NCV is obtained for each heavy fuel delivemgighted average annual values
will be calculated
Data / Parameter: NCVuoy
Data unit: GJ/ton
Description: Weighted average net calorific value of the wadeduring year y.
Source of data to belPCC default values at the lower limit of the urniaatty at a 95% confidence
used: interval as provided in Table 1.2 of Chapter 1 al.\2 (Energy) of the 2006
IPCC Guidelines on National GHG Inventories
Value of data applied 33.50 (lubricants)
for the purpose of
calculating  expected
emission reductions in
section B.!
Description of| No available value from fuel supplier invoices, fewer when it becomes available,
measurement methodsuch value will be preferred during monitoring. ®ng year minimum, external
and procedures to heanalysis or measurements will be provided by tred $upplier in offers and/or by
applied SOCOCIM laboratory analysis.
QA/QC procedures toMeasurements will be undertaken in line with intional fuel standards, according
be applied: to 1SO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 ye
Any comment: If the NCV is obtained for each waste oils delivemgighted average annual values

will be calculated

Data / Parameter: NCV,y
Data unit GJ/ton
Description: Weighted average net calorific value of the Jateofshits during year y.

Source of data to b
used:

eValues provided by the fuel supplier in offers amdby SOCOCIM laboratory
analysis. Once a year, external analysis and memasunts will be provided.

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

121.043
f
3|
N
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Description of
measurement methoc
and procedures to b
applied:

Measurements are undertaken in line with intermafistandards.
IS
e

QA/QC procedures t
be applied:

h According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

The NCV will be measured by SOCOCIM Industries &ach Jatropha deliver
from which weighted average annual values shouldatmilated

Y

Data / Parameter NCVgny
Data unit: GJ/ton
Description: Weighted average net calorific value of the growidells during year y.

Source of data to b
used:

eValues provided by the fuel supplier in offers amdby SOCOCIM laboratory
analysis. Once a year, external analysis and memsunts will be provided.

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

116.416
f
il
N

Description of
measurement methog
and procedures to b
applied:

Measurements are undertaken in line with intermafistandards.
IS
e

QA/QC procedures t
be applied:

h According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

The NCV will be measured by SOCOCIM Industries &ach groundnut shel
delivery, from which weighted average annual vaklesuld be calculated

Data / Parameter: NCVmy
Data unit: GJ/ton
Description: Weighted average net calorific value of the ricekhduring year y.

Source of data to b
used:

eValues provided by the fuel supplier in offers amdby SOCOCIM laboratory
analysis. Once a year, external analysis and memasunts will be provided.

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.!

i 12.560
f
3|
N

Description of
measurement methoc
and procedures to b
applied:

Measurements are undertaken in line with intermafistandards.
IS
e

QA/QC procedures t
be applied:

n According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

The NCV will be measured bOCOCIM Industries for each rice husk delive
from which weighted average annual values shouldatmilated

Y,
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Data / Parameter: NCVcny

Data unit: GJ/ton

Description Weighted average net calorific value of the cashets during year y.

Source of data to beValues provided by the fuel supplier in offers amdby SOCOCIM laboratory

used: analysis. Once a year, external analysis and mesunts will be provided.

Value of data applied 20.097

for the purpose of

calculating  expected

emission reductions in

section B.!

Description of| Measurements are undertaken in line with intermalistandards.

measurement methods

and procedures to he

applied

QA/QC procedures to According to ISO 9001 or similar quality systems

be applied: Data Archived: Entire Crediting Period + 2 years

Any comment: The NCV will be measured bByOCOCIMIndustries for each cashew nuts delivery,
from which weighted average annual values shouldabaulated.

Data / Parameter: NCV¢s,

Data unit: GJ/ton

Description Weighted average net calorific value of the cotams and shells during year y.

Source of data to beValues provided by the fuel supplier in offers amdby SOCOCIM laboratory

used: analysis. Once a year, external analysis and measunts will be provided.

Value of data applied 16.747

for the purpose of

calculating  expected

emission reductions in

section B.!

Description off Measurements are undertaken in line with intermafiéuel standards.

measurement methods

and procedures to he

applied

QA/QC procedures to According to ISO 9001 or similar quality systems

be applied: Data Archived: Entire Crediting Period + 2 years

Any comment: The NCV will be measured b$OCOCIM Industries for each cotton stems gnd
shells delivery, from which weighted average anmaélles should be calculated.

Data / Parameter: NCV iy

Data unit: GJ/ton

Description: Weighted average net calorific value of the palmkéshells during year y.

Source of data to beValues provided by the fuel supplier in offers amdby SOCOCIM laboratory

used: analysis. Once a year, external analysis and memsunts will be provided.

Value of data applied 19.678

for the purpose of
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calculating  expected
emission reductions in
sectin B.E
Description off Measurements are undertaken in line with intermafiéuel standards.

measurement methoc
and procedures to b
applied:

IS
e

QA/QC procedures t
be applied:

n According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

S

Any comment: The NCV will be measured bOCOCIM Industries for each palm kernel shell
delivery, from which weighted average annual vaklesuld be calculated.

Data / Parameter: Peiinkery

Data unit ton

Description: Clinker production during year y.

Source of data to beCement plant data logs

used

Value of data applied 1,234,000

for the purpose of

calculating  expected

emission reductions in

section B.5

Description of| Instrument used: Weighing feeders. The clinker potidn standard of both kilns |s

measurement methodsstimated to 0.61. This standard is verified astleme's a year for every kiln by

and procedures to heStandard production weighting operation related SOCOCIM manufacturing

applied: procedures
Data Archived: 2 years after the end of creditiegqd
Monitoring frequency: Recorded daily and reportezhthly.

QA/QC procedures to Instrument should be calibrated regularly accordinmanufacturer’s guidelines.

be applied:

Any comment: For the purpose of cross-checking, clinker produrcts calculated based on the raw
meal consumption and raw meal to clinker convergator. SOCOCIM Industries
has in house procedure for periodic verificatiorthe factor and calibration of the

weighing feeders.

Data / Parameter: Ny
Data unit Coun
Description: Number of truck trips during the year
Source of data to beZAFT,k,y
used: ke

TLy
Value of data applied Year Ny
for the purpose of| 01/03/2012 to 28/02/2013 1349
calculating expected| 01/03/2013 to 28/02/2014 175¢
emission reductions in[ 01/03/2014 to 28/02/2015 2776
section B.5 01/03/2015 to 29/02/2016 4396
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01/03/2016 to 28/02/2017 6217
01/03/2017 to 28/02/2018 7438
01/03/2018 to 28/02/2019 8040
Description of| Aggregated fronAFryand TL,
measurement methods
and procedures to he
applied:
QA/QC procedures to Check of the consistency of the number of trughstrvith the quantity of biomass
be applied: combusted, e.g. by the relation with previous years
Any comment: -
Data / Parameter: AVDy,
Data unit: km
Description: Average round trip distance from the Jatropha pliotts and biomass residues

collection points to the SOCOCIM Industries cenmant during the yeay

Source of data to beTransportation data logs
used:

Value of data applied 300
for the purpose of
calculating  expected
emission reductions in
section B.!

Description of| Continuously monitored
measurement methods
and procedures to he

applied

QA/QC procedures toCheck consistency of distance records provided Hgy ttuckers by comparing

be applied: recorded distances with other sources (e.g. maps).

Any comment: The average transportation distanceoisservatively taken as 300km as the
radius of biomass collection is expected at 150kaimum.

Data / Parameter EFum,cozy

Data unit: tCO2/km

Description: Average CQ@emission factor for the trucks measured duringytfey

Source of data to beCalculate C@emissions from fuel consumption by multiplying wihpropriate net

used: calorific values and Cg&emission factors. For net calorific values and2@@ission

factors, use reliable national default values bmat available, (country-specific)
IPCC default values.
Alternatively, choose emission factors applicatde the truck types used from the
literature in a conservae manner (i.e. the higher end within a plau:range)

Value of data applied 0.001135
for the purpose of
calculating  expected
emission reductions in
section B.5

Description of| This measurement will be done at least annuallyofohg a well described
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measurement methodsprocedure

and procedures to b
applied

e

QA/QC procedures t
be applied:

D

Cross-check measurement results with emissionraogderred to in the literature.

A
y

Any comment -
Data / Parameter: AFtyy
Data unit: Tons
Description: Quantity of alternative fuel tygehat has been transported to the project site
during the yeay.
Source of data to beMeasurements by project participants
used:
Value of data applied Year AFriy
for the purpose of | 01/03/2012 to 28/02/2013 13,490
calculating expected| 01/03/2013 to 28/02/2014 17,579
emission reductions in| 01/03/2014 to 28/02/2015 27,764
section B.5 01/03/2015 to 29/02/2016 43,956
01/03/2016 to 28/02/2017 62,170
01/03/2017 to 28/02/2018 74,384
01/03/2018 to 28/02/2019 80,400
Description of| A weighing bridge will be useRecorded continuously and reported monthly an

measurement methoc
and procedures to b
applied:

e

lsadjusted according to stock change

[oX

QA/QC procedures t
be applied:

b According to 1SO 9000 or similar quality systems

Any comment:

Data / Parameter: TLy
Data unit: Tons
Description Average truck load of the trucks used during ther ye

Source of data to b
used:

eTransportation data logs.

)
f
0l
N

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.!

10

Description of

measurement methods
e

and procedures to b
applied

Monitored continuously

QA/QC procedures t
be applied:

D

Any commeni

Applicable if Option 1 is chosen to estimate COZ2issions from transportatior
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Project participants have to monitor either the bemof truck trips Ny or thig
parameter

UNRee A
Y

Data / Parameter: FCoiantation,y
Data unit: Tons
Description Quantity of diesel used in the project plantatidngng yeary

Source of data to b
used:

eMeasurements in the project plantations

Value of data applied Year FCplantation,y
for the purpose of| 01/03/2012 to 28/02/2013 327.71
calculating  expected| 01/03/2013 to 28/02/2014 394.34
emission reductions in| 01/03/2014 to 28/02/2015 394.34
section B.5 01/03/2015 to 29/02/2016 329.51
01/03/2016 to 28/02/2017 0.00
01/03/2017 to 28/02/2018 0.00
01/03/2018 to 28/02/2019 0.00
Description of| A flow meter totalizer will be utilized for contimws monitoring.

measurement methoc
and procedures to b
applied:

ISThe consistency of metered diesel consumption dientvill be crosschecked b
gan annual mass balance that is based on quamitieided to the plantations an
stock changes.

The purchased diesel invoices from the financiebrds will be used to cross-che
the metered diesel consumption quantities.

d

QA/QC procedures t
be applied:

b Instrument will be calibrated regularly accordimgtianufacturer’s guidelines.

Any comment:

The value applied ex-ante is a corsdmy estimation based on measuremg

performed during the pilot plantation phase at R&0 L/ha planted (one-time).

ents

Data / Parameter: NCVdiesel,y
Data unit GJ/ton
Description: Weighted average net calorific value of diesel nlyiear y.

Source of data to b
used

eValues provided by the fuel supplier in invoices

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

143.3
f
il
N

Description of
measurement methog
and procedures to b
applied:

Measurements are undertaken in line with intermafifuel standards.
IS
e

QA/QC procedures t
be appliec

n According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

The NCV will be obtained for each diesel deliveingm which weighted averag

D

annual values should be calculated




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

e
y

CDM - Executive Board

page 89
Data / Parameter: EFco2 diesely
Data unit tCO2/GJ
Description: Weighted average C@mission factor for diesel during year

Source of data to b
used:

eMeasurements by the project participants or ugheofPCC default values at the
upper limitof the uncertainty at a 95% confidence intervapasvided in Table 1.4
of Chapterl of Vol. 2 (Energy) of the 2006 IPCC @alines on National GHG
Inventories

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.5

1 0.0748
f
3|
A

Description of
measurement methoc
and procedures to b
applied:

In case during year y SOCOCIM Industries can uratterthe measurement locally
jén line with international fuel standards, the measient will be the option
eotherwise the IPCC guidelines will be used.

QA/QC procedures t
be applied:

h According to ISO 9001 or similar quality systems
Data Archived: Entire Crediting Period + 2 years

Any comment:

If measurements are made, the (ission factor will be determined for each
diesel delivery, from which weighted average annadies should be calculated.|If
the IPCC values are used then any future revisfoeo IPCC Guidelines will be
taken into accour

D

Data / Parameter:

Gasoil density

Data unit;

ton / Liter

Desciption:

Density of the gasoil used for the transportatiehigles inthe project activit

Source of data to b
used

eValues provided by an independent laboratory afteeasurements on
SOCOCIM fuel delivery batc

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5:

] 0.0008763
f
il
N

Description of
measurement methog
and procedures to b
applied

This is the preferred source. It will be updatedadly by the consolidat
lsaverage from the supplier.
e

11

QA/QC procedures t
be appliec

D -

Any comment:

Data / Parameter: EFcoz,BLy
Data unit tCO/GJ
Description: Carbon dioxide emissions factor for the coal dispthby the use of

Jatropha and biomass residues in the SOCOCIM Iridsstement plant

Source of data to b
used

eCalculated as follows as the lowest of the follaydDCQ» emission factors:
- The weighted average annual £&ission factor for the fossil fuel(s)
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consumed and monitored ex ante during the moshtebece years before the start
of the project activity;
- The weighted average annual £#ission factor of the fossil fuel(s) consumed
the project plant in yearthat are not less carbon intensive fossil fuels.
- If F3 has been determined as the most likely Ibesescenario: the weighte
average annual CO2 emission factor for the fossil(§) that would have beeg
consumed according to fuel mix determined in “Pdate for the selection of th

most plausible baseline scenario” above

5

Value of data appliec

for the purpose o
calculating  expecte
emission reductions i
section B.5:

i 0.0864
f
i
N

Description of

Continuously, aggregated at least annually

measurement methoddsn case during year y SOCOCIM Industries can urderthe measurement locally
and procedures to hen line with international fuel standards, the measnent will be the option
applied: otherwise the IPCC guidelines will be used.

QA/QC procedures to-

be applied:

Any comment: -

Data / Parameter: Fon.y

Data unit tons of nitrogen per ye

Description: Amount of organic fertilizer nitrogérom animal manure, sewage, compost or

other organic amendments applied at the dedicdégdighion during the yey

Source of data to be
used:

On-site records and measurements

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

Year Fony
01/03/2012 to 28/02/2013 11,219
01/03/2013 to 28/02/2014 13,500
01/03/2014 to 28/02/2015 13,500
01/03/2015 to 29/02/2016 11,281
01/03/2016 to 28/02/2017 0,000
01/03/2017 to 28/02/2018 0,000
01/03/2018 to 28/02/2019 0,000

Description of
measurement methods
and procedures to be
applied:

Where applicable, measure the quantities and m@tr@gntent of any animal

5 manure, sewage, compost or other organic amendrapplied as fertilizers to
the dedicated plantation.

Quantities of organic fertilizer: Continuously

Nitrogen content: Regularly by sample measurements

QA/QC procedures to
be applied:

Any comment:

Only initial manual incorporation o¥ery small quantity of organic fertilizer ig
foreseen (150 kg of organic fertilizer per ha, loase vegetal waste compost
nearby each young plant)
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Data / Parameter: Fsnity
Data unit kg fertilizer/yea
Description: Amount of synthetic fertilizer of typapplied in yeay
Source of data to be | On-site records by project participants
used:

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

Description of Continuously
measurement methods
and procedures to be
applied:

QA/QC procedures to | Cross-check records of applied quantities with pase receipts
be applied:

Any comment: No synthetic fertilizers are foreséebe used in the Project activity
Data / Parameter: FCutilized,y

Data unit Tons

Description: Quantity of biomass residues of tigbat are utilized (e.g. for energy

generation or as feedstock) in the defined geogtaplregion (region covering p
radius of 150 km around the project activity)

Source of data to be | Surveys or statistics
usec

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

Description of Annually
measurement methods
and procedures to be

applied:

QA/QC procedures to | -

be applie:

Any comment: Monitoring of this parameter is apabte if approach Lis used to rule out
leakage.
The biomass supply and demand will be monitoregV markets have emerged
and leakage will be ignored only if there is an ratant surplus of biomass
(availability 25% higher than utilization). Othesei, a leakage penalty will be
applied to the type of biomass residues for whiddannot be demonstrated that
its use by the project does not result in leakage.

Data / Parameter: FCavailable,y

Data unit Tons
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Description: Quantity of available biomass residoktypek in the region (region covering a
radius of 150 km around the project activity)

Source of data to be | Surveys or statistics

usec

Value of data applied | -

for the purpose of

calculating expected

emission reductions in

section B.5:

Description of Annually

measurement methods

and procedures to be

applied:

QA/QC proceduresv: -

Any comment: Monitoring of this parameter is apabte if approach Lis used to rule out
leakage
The biomass supply and demand will be monitoreekvr markets have emerged
and leakage will be ignored only if there is an ratant surplus of biomass
(availability 25% higher than utilization). Othewei a leakage penalty will be
applied to the type of biomass residues for whidannot be demonstrated that
its use by the project does not result in leal

B.7.2 Description of the monitoring plan: |

Emission monitoring and calculation procedure fallow the following organizational structure:

CDM unit manager

Verification and
calibration and repor

to the CDM unit
manager

Audit of the
procedures
implementation and
report to the CDM

unit manager

Data analysis and
storage and report t

the CDM unit
manager

Collect and processil Measurements
of data procedures

Measurement
equipments

maintenance

elaboration and
implementation
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Momtprmg a_nq_ Procedure and responsibility
calculation activities
Data source and Data is taken from the purchase, materials anduedtow system.
cdllection Most of the data is available in ISO 9001 qualigmragement syste
Frequency Monitoring frequency will be set as per ACM0003.
Review All received data is reviewed by the departmenthiarge of the monitoring df

the cement plant parameters.

Data compilation All the data is compiled and stored in CDM unit.
Emission reduction calculations will be done anhudlased on the data
collected. Engineers of production/ R & D departtneitl do the calculations.
The manager of the CDM unit will review the caldida and elaborate the
monitoring repor
Final draft of the monitoring report is revieweddaapproved by the cement
plant maiager

All calculation and data record will be kept withihe CDM unit for all the
crediting period and two years after the credifiegiod.

Please refer to Annex 4 for detailed monitoringgadures.

Emission calculation

Review

Emission data review

Record keeping

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

Baseline study and monitoring methodology compietiate: 25 November 2010

Responsible persons:
¢ Moctar DIAW for SOCOCIM Industries (see Annex 1)
* Aurélie Lepage and Alexandre Dunod &osur afrique

\ Ccl Duration of the project activity: |

\ C.1.1. Starting date of the project activity: |

01/07/2007; as determined above in section B.&Edo@ance with th&lossary of CDM terms.

\ C.1.2. Expected operational lifetime of the projecactivity: |

Lifespan of Jatropha plantations: approximately®&ars (600 months). The equipment to be instatied i
the cement plant will have a lifetime above 25 ge@00 months). The existing kiln lines n°3 and n°4
will be kept operational for more than 25 years)(&@nths) from now.
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‘ c.2.1.2. Length of the first crediting period: |

7 years (84 months)

\ C.2.2.1. Starting date: |

Not applicable.

| C.2.2.2. Length: |

Not applicable.

\ SECTION D. Environmental impacts |

SOCOCIM Industries as a cement manufacturer hamdet all environmental laws and regulations
which are applicable in Senegal for the exploitatad its quarries and the operation of its ceméatp
Since the takeover of SOCOCIM Industries in 1999 thg French cement group VICAT, major
investment programs have been carried out to redsaenvironmental impact on the air (NOx, sulfur
and dusts), the soils, and the water resources.CEID@ Industries management has also made special
efforts to reduce impacts of cement plant on thaliitants of Rufisque (dust, noise, security, Vet
regeneration, creation of artificial lakes, ettwough a continuous dialogue with local authorites!
trade unions.

An action program for environment is under impletaéion. This program has been validated end 2007
by the Senegalese government and the Prefect asdqrief as representative of the government, is
ensuring quarterly field visits to check its praggeand report it to the Ministry. The SOCOCIM
Industries action program is covering in particubes following components:

- reduction of cement dusts on the soil through ostecflooring,
- green spaces and plantations,

- watering of transport lanes,

- purchase of a special vacuum cleaning truck fot dol¢ection,
- improvement of truck parking,

- new access road to reduce traffic in Rufisque town,

- creation of 3 artificial lakes,

- dust control investment in cement workshops,
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- installation of electro filters and bag filters famnace chimneys,

- installation of new production lines with highereegy efficiency and reduced air pollution and
noise.

The project activity will generate important addital benefits on the environment at local levebtigh
the regeneration of about 11,000 ha of eroded makgbils and its associated benefits.

The additional incomes generated in the rural at®asthis Jatropha culture will limit the over
exploitation of existing soils used for food andltarops and cattle grazing. Indeed, the “greets’bel
made from dedicated Jatropha plantations will cbute to restore local environment in areas seyerel
touched by climate change.

At cement plant level, the project activity willsilt in a major reduction of greenhouse gas (about
2million CO, tons over 21 years) issued from coal combustidangainto account the fact that its
consumption will be reduced thanks to the usetef@tive fuels (approximately 40% substitutiorejat

More generally this project activity is playing aopeer role in the new Senegalese government
environment and energy polic§ to demonstrate that it is possible to use widelyal renewable
resources while reducing dependence on energy tmpbne project activity, with the CDM incentive,
will contribute to convince other industries thaick conversions are feasible and interesting fer th
country as well as for the developers.

The following table summarizes the different imgact the project activity. As it appears, the nagat
impacts are limited and can be alleviated by reieirtiatives.

A detailed Environmental Impact Analysis on thetigation of 11,000 ha of Jatropha has been carried
out in 2009 at the request of the Ministry of Eomiment®. See D.2 for details on its results.

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

Jatropha plantations

Negative impact | No significant impact Positive imact

Jatropha plantation will be carrigd
Biodiversity out on poor land, with little or n
fauna and flor:

O

Very positive thanks to carbon

GHG emissions storage (Jatropha trees and fri

Better assimilation and retentian

Rainwater retention of rainwater in the ground wa

The soil quality will be improveg

Soil quality with Jatropha plantatio

8 As explained and justified previously, the projactivity is strongly supported by the Senegalesemment taking into account the fact that
it is fully in line with its new policy on energynd environment.

® See Document 1k Projet de Cultures Industrielles Jatropha poueurtilisation de bio combustibles en substitutiorcharbon importé a
SOCOCIM INDUSTRIES valuation Environnementale Stratégiqu€éEES)» Mme Gertrude COULIBALY & Al Assane SENE, Janvia10.
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Jatropha leaves and latex
are toxic for humans and
Toxicity animals if eaten.
But no impact on the
environmen

Poor land will be revegetalised on

Visual impact a sustainable ba:

No existing irrigation

Water consumption system deviatic

No chemicals used for the
Water pollution culture  (only  organid
fertilizers, pesticides..

In accordance with the Senegalese legislation (ha2001-01 dated I5January 2001 related to the
Environment Code — Section | : Classified instédia for environment protection), an environmental
impact study has to be carried out for each plamtaiver 1,000 hectares, and an environmental aisaly
will be carried out for smaller plantations.

Jatropha storage

Negative impact No significant impact Positive imact

The risk is real. Ng
storage of big
Fire quantities; fruits will
be isolated ang
widely spread ou

No GHG emissions since the storage

GHG emissions will avoid fermentatio

The Jatropha fruits doesn’'t smell |if

Odor not fermente

Jatropha fruits are toxic for humans
Toxicity and animals if eaten. But no impgct
on the environmer

Existing storage centers (used for

Visual impact groundnuts for example) will be used
in priority.
Little leakage since the storage areas
Water pollution will be covered during rainy seasan.

Anyway, leakage is non tox

Transport scheme

Negative impac No significant impact Positive impac

GHG emissions dug

GHG emissions to heavy load triks

Additional noise
Noise along the roads due to
heavy load truck

Traffic Increase of traffic) Return trips of cement deligsrwill
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—

especially close to thebe used to transport Jatropha fruits
cement plant, due tpthe cement plant, reducing
Jatropha deliverie significantly the impact of transpc

(0]

In order to reduce transport, Jatropha plantati@s svill be chosen preferentially in the proximdf/the
cement plant.

The above table doesn't take into account the ipesitmpacts related to the transport of smaller
guantities of coal to the cement plant: extractadincoal (South Africa), train or heavy load truck
transportation to harbor, transport by ship to Dakeavy load truck to Rufisque cement plant.

Cement plant

Negative impact | No significant impact Positive imact

Very positive thanks tg

CO. emissions substitution to fossil fue

Jatropha fruits contain legs

VOC emissions volatile matter than charcc

Less charcoal grinding thank
to the use of Jatropha fruits

n

Electric energy
consumption

The Jatropha storage in the cement
plant is not more likely to burn than the
coal storage.

Fire The cement plant will apply to the
Jatropha storage the existing self
ignition prevention procedure

Noise No additional noise in the cement plant

Odor The Jatropha fruits doesn’'t smell if not
fermente:

SO, emissions Reduction of S@emissions
Not significant (storage and feeding

Visual impact systems will be integrated in existing
buildings’

The leakages of the Jatropha storage

Water will be treated the same way as the

pollution more pollutant leakages of the caal
storag

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

In compliance with government rules and regulatioetated to the Environment, a Strategic
Environmental Assessment (SEApf this Jatropha industrial cultures project, whgsantations are
scheduled in a radius of 150 km around SOCOCIMofgain Rufisque, has been carried out in 2009 by

80 See Documents 19 and 1%nal Strategic Environmental Assessment on Jatophtivation Jan 2010 and English translation &f i
Introduction and Conclusion
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an independent consultant. It aimed at (i) idemtdyclearly, what in the project activities is liketo
cause an environmental impact so as to determapdtential significant effects on the environméiiy,
envisaging measures to avoid, reduce and, as maigiossible, compensate any significant negative
impact in the implementation of the project on #revironment, (iii) proposing a mechanism for the
monitoring of impacts of program’s measures smdsetable to take corrective actions.

The methodology used in the framework of this stweys based on a participatory approach, in
consultation with all the stakeholders and partnewacerned by the project, namely SOCOCIM,
producers’ organizations, pubic technical servi¢esntral, decentralized), local communities aneheso
potential beneficiaries. Furthermore, the study $iagled out an approach hinged on: (i) collecthoil
analysis of the projects documents and other giiand planning documents; and (ii) meetings with
institutional stakeholders mainly concerned bygtagect. Moreover, the consultant formed his judgtne
based on the operational policy of the World Bagllating to the environmental assessment procedures
(O.P.4.01) as well as policies and legal documen8enegal that are relevant to the project.

The conclusions of the SEA are:

“In the light of the overall negligible aspect okthegative impacts and the importance of the pesiti
effects that could be engendered by the projedsimtervention zones and on the basis of the anhpa
assessment, one can infer that the social envimotainiasibility of the project is still very appiable

in terms of sustainability. In fact, this projecpomsored by SOCOCIM Industries has several
environmental and social gains which make its padty. On the one hand, it is likely to increase t
country’s energy independence, in compliance wlith $enegalese government policy which aims at
diversifying the energy sources.

Furthermore, the project allows a very significamtrease of income for poor populations mainly in
these intervention zones. This impact which we heaked induced effect is therefore particularly
important in the current context of the country wehéhe agricultural economy is faced with many
constraints among which the degradation of landsdpha culture could help in the regeneration@nd/
recovery of degraded lands). Finally, this is ggubwhose aim is to produce energy by using rebé&va

sources of energy, therefore whose direct emissiomsull.

In a nutshell, the project is really like a strugtg program for a balanced and sustainable socio
economic development for Senegal, in the senseitthétl contribute to the implementation of a true
promotion strategy of thepburghéré plant which help mainly in the reduction of plastdver pressure,
environment protection, foreign currency savingmports of petroleum products, an improvement of
income of the populations living in the productsites, in particular the young, the unemployed, etc

It is also structuring, technically, economicadly the area necessary for the culture of jatroph#Q0

ha of land) can be easily mobilized on a radiud®d km around the factory located in Rufisque. This
possibility justifies several factors analyzedhistdocument. “

The SEA recommendations are:

“In the prospect of optimization of the positivepatt of the project and with a view of minimizing
residual negative impacts which the project mighgender, it seems necessary to (i) strengthen the
involvement of populations so as to ensure thantbst vulnerable social groups are not excludeshfro
the project mainly new opportunities created by theject, (ii) involve stakeholders from the
agricultural sector in the formulation and the impkntation of the project activities, their acctss
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information, so as to ensure their social respdlityibn the implementation/ execution; (iii) incaise
food security by minimizing social risk associateith the project.”

On 25" January 2010, a technical Committee placed urtgeMinistry of Environment, Directorate of
Environment and Listed Establishments, has apprdtiedSEA report through a lettérdated 28
January 2010 signed by the Director of Environnaemt Listed Establishments.

SECTION E. Stakeholders’ comments |

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

SOCOCIM Industries, right from the beginning of #tivity, has conducted an in-depth dialogue with
local stakeholders through meetings, presentatifiakl visits, interviews, etc. at all levels ofeth
Senegalese society. In particular the followinglatakeholders were associated:

- Local rural communities within the perimeter bétproject,
- Mayors and representatives of related towns @Qufe, Bargny...), regions, communities and villages
- Traditional and religious authorities of the @i

- Senior officers from relevant Ministries (enviroant, industry, energy, biofuels, local communities
interior),

- Experts from national agriculture and forestrya&rch institutes (ISRA, IRD, PROGEDE...),
- NGO organizations (ENDA, CONGAD...),
- International cooperation organizations involiedural development (AFD, GTZ, USAID...).

In addition, the project was visited on"lBecember 2007 by the President of Senegal, higlExce
Maitre Abdoulaye Wade, who strongly supports wiik fovernment®?> the development of local
bioenergy and considers SOCOCIM’s Jatropha pragescan example of its new sustainable energy

policy.

To facilitate the dialogue with local stakeholde3COCIM Industries has developed different tools t
present the project activity to the local stakebodd PowerPoint presentations, video, theatre play,
presentation of samples of Jatropha fruits, visftshe Jatropha nursery and experimental plantstion
articles in the local papers.

On 11" July 2008 from 9 am to 14 pm, a large stakehatdesultation meeting was jointly organized by
the “Comité National sur les Changements Climatiuason request of the DNA of Senegal and
SOCOCIM Industries.

The aim of this meeting was to provide detailedinfation on the proposed CDM activity and to obtain
guestions, comments and recommendations on theingpitation of this project activity. The meeting
was attended by 84 participants including two regiggovernors (Kaolack and Fatick) and two senior

81 See Document 19b and 1BEA Government validation lettend English translationdated 28 January 2010.
82 See Document 02a and 02b: Letters of supportetdalropha project from Senior Minister of Intetdated 28 September 2007 and Minister
of Local Communities dated&lune 2009.
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representatives of the governors of Saint Louis Ba#tar, four prefects (Fatick, Bambey, Diourbel,
Nioro du Rip) and four representatives of prefékaffrine, Mbour, Mbacké and Thiés), nine President
of Rural Communities (Diender, Réfane, Pire Gourdba Niassene, Nbiebel, Mont Rolland, Gawane,
Ngaye Khome, and Niakhene), farm owners, represeesaof agricultural and development research
institutes, NGO representatives active in rural eli@ment, representatives of local and national
financial institutions, senior officers of miniws, representatives of embassies and journalmts the
press, radio and TV.

The stakeholder consultation meeting was introduogdMr Aly LO, President of the Association
Nationale des Conseils Ruraux du Sénéddls Codou MAR DIOP from Ministry of Environmeniyr
Marc LEISING Managing Director of SOCOCIM Indussieand Mr Moctar DIAW Director of
Environment at SOCOCIM Industries. Following thé@#eoductory speeches, various contributions were
submitted to the organizers by the participantsugh comments, recommendations and questions.

The comments by participants have been laid dowrspmtial sheets and collected by organizers to
provide later, if necessary, clarifications on sashéhe points raised during the presentationseraited
report of the meeting with all presentations, goest and answers and the written comments of
participants has been established complemented@y secording of the stakeholder consultation. All
these documents (see list in Annex 5) are avail@mblthe designated operational entity experts.

E.2. Summary of the comments received:

Globally, the comments of the participants werefitewing:

- The participants welcome the SOCOCIM Industriesidtive as the first private company in
Senegal to enter into the CDM process,

- The participants recognize the opportunity andipence of this Jatropha project in a world
environment facing a critical energy crisis partéely severe for developing countries like
Senegal where rising oil imports are weakeningeitmomy,

- The participants, and in particular, the repregdergs of rural populations (governors, prefects
and presidents of rural communities) have stresisedoositive impact of the project on local
development through the cultivation of new surfacesultivated so far due to their degradation,

- The participants expect that this project will pkaygatalyst role for other private developers in
the rural sector,

- Several participants have stressed the importaheerapid project implementation to improve
rural incomes in related regions.
Regarding the questions and preoccupations raisgddicipants, they were mainly related to:
- The relation between the SOCOCIM Jatropha projedtthe national biofuel program,

- The mode and organization of the partnership betw®®COCIM Industries and Jatropha
producers as well as the role of local communitiethe institutional framework which will be
set up,



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCC }

CDM - Executive Board

page 101

- The need to raise awareness amid local populattbrsugh sessions of the Gonseils
Départementaux de Développement(CDD) and of the &onseils Régionaux de
Développemehf{CRD),

- The motivation of producers to start this new adtiaking into account its anticipated price,
- The arbitration mode between soil allocation favdarops and bioenergy,
- The limitation to a 150 km radius for Jatropha igalion for SOCOCIM,

- The eligibility criteria of Jatropha producers aaing to the “Cultivation Charter” prepared by
SOCOCIM,

- The need to closely associate the agriculturalarebecenter ISRA in the selection of Jatropha
seeds and to avoid contamination by other crops,

- The reason why forestry was not taken into accoutiie PDD,
- The status of financing of the whole project arg plssibility to use local banking,

- The impact of the project on cement prices.

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

Detailed answers to the above questions were diyevir Mbaye DIAGNE of the Comité National sur
les Changements Climatiqueahd Mr Marc LEISING and Moctar DIAW of SOCOCIM luasiries.

The main answers were the following:

- SOCOCIM Industries has already established contaéts the ministry in charge of local
communities, the ministry of agriculture and thenistry of renewable energy and biofuels. Drafts
partnership agreements are under preparation Wwibet entities as well as with therbgramme
National Biocarburant§ in order to ensure that this Jatropha projedt isynergy with the national
Jatropha development policy,

- SOCOCIM Industries prepares the implementation o&lavant structure which will play as an
interface with all entities involved in Jatrophaogucers, donors, institutional and socio-economic
partners. The framework of this structure is iltagtd in the project presentation. The rural
communities being the legal entities in charge oil allocations, SOCOCIM Industries will
establish close relations with them for the setectof allocated surfaces, the organization of
populations and socio-professional entities andtalker actors involved in agriculture,

- Other meetings with local stakeholders are plaretecegional levels in the prefectures and rural
communities preselected for Jatropha cultivatioragsociation with theConseils Régionaux et
Départementaux de Développenignt

- SOCOCIM Industries confirmed that the Jatrophaiwatibn must provide additional incomes to
rural populations. This additional income by heetrpresently estimated in average at 60% of the
income provided by groundnut cultivation. The congaan is about the same for tomato growers in
the Senegal valley,

- The Cultivation Charter applicable to Jatropha prmds selling to SOCOCIM industriesCHarte
applicable aux producteurs de jatropha approvisiannen exclusivité la cimenterie de Rufisjue
is necessary to ensure CDM additionality and avdidersion from food cultivation and
deforestation,



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCC "
P

CDM - Executive Board

page 102

- The 150 km maximum radius for Jatropha dedicatdtivation is defined to limit transport costs
and CQ emissions,

- The forestry project component will need anotherMCethodology. The project activity follows
the ACMO0003 approved methodology,

- Project financing is open to donors and local faiag institutions. Project financial closure has no
yet been reached,

- Cement price of SOCOCIM is the lowest of the suliee. The CDM activity, through the sale of
CER, will contribute to its stabilization and re@uenergy imports.

Following a question from a participant regardirge tJatropha production during the first years,
SOCOCIM Industries agreed to revise downward itsrneges on the Jatropha substitution to reflec thi
transitional period.

SOCOCIM Industries confirmed at the end of the iingethat, by using the dedicated forms filled by
participants during the meeting (available on retjlét will remain in contact with them and wikply
by mail to their questions and interrogations.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

Uvpee
~

CDM - Executive Board

Annex 1

page 103

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

SOCOCIM Industries

Street/P.0O.Box:

B.P. 29

City: RUFISQUE
State/Regiot Région de Daki
Postfix/ZIP:

Country: Senegal

Telephone: 00 221 33 839 88 88
FAX: 00221 3383609 ¢
URL:

Represented by: Moctar DIAW

Title: Environmental Director
Salutation: Mr.

Last Name DIAW

First Name: Moctar

Department:

Mobile: 00 221 77 639 90 56
Direct FAX: 00221 3383609 ¢
Direct tel 00221 3383988¢

Personal E-Mail:

m.diaw@sococim.sn
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding is involved in the project activi
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Annex 3

BASELINE INFORMATION

No additional information.
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MONITORING INFORMATION

Sustainable development indicators

As required by the Strategic Environmental Assensiaed described in its chapter 7 “Plan cadre de
gestion environnementale et sociale” (Socio-Envinental Management Framework), the following
sustainable development indicators will be set uygl anonitored. The collection and archiving of
relevant data will be ensured by the responsibldiém® specified for each indicator; consolidatiorilwi

be done by SOCOCIM Industries and provided to #réying DOE.

Indicators Monitoring method Responsible Frequency
Waters - Inputs utilization procedure watch Regional monitoring
- Pollution - Underground and surface waters control | committee & Independent Bi-monthly
- Eutrophication | near production units Consultar, if necessat
- Sedimentation| - Surface water utilization activities watch
- Hydrology - Erosion control measures watch Hydraulic Services Bi i
- Water courses and bodies’ turbidity contfoDRECC -monthly
- Sedimentation attenuation measures ca
Soils - Salinity prevention measures assessment Regional monitoring
- Erosion/ - Visual assessment of soils erosion controlcommittee & Independent Bi-monthly
draining measures Consultant, if necessary
- Pollution/degr DRECC Bi-monthly
adation
Vegetation/fauna | - Visual assessment of vegetation Regional monitoring
- Degradation | degradation committee & Independent Monthly
rate - Visual assessment of reforesting/replantin@onsultant, if necessary
- Reforesting | measures
rate - Deforesting activities control DRECC Bi-monthl
- Sensitive areas watch and control Forestry Services y
- Fauna aggressions control
Human - Private lands/agricultural fields occupancyRegional monitoring
environment control committee & Independent Monthly
- Life - Historical heritage and sacred sites respedfonsultar, if necessat
conditions - Control of effects on production sources | Technical Services Bi-monthly
- Socio- Verification: Independent Consultant if Monthl
economic - Of the existence of disease vectors and theecessary y
activities apparition of water-related diseases
- Space - Of various diseases related to the projects_ _ . .
occupancy (STD/HIVIAIDS etc.) proj Enylronmental Focal Start, mid-
- Hygiene and | - Of the respect of on-site hygiene measuragOInt term and eng
; DMAS of
health - Waste management practices watch . . ;
: 9 P Technical Services construction
- Pollution and
noises
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These mandatory indicators will be completed by:
- The annual and cumulated surfaces of poor lanciktaged through Jatropha plantations;
- The yearly yields of Jatropha fruits per ha;
- The number of persons employed by the Jatrophaatians;
- The incomes distributed upstream to the rural patpan through the purchase of Jatropha fruits
to cooperatives and farmers.

This monitoring will be carried by the operatortbé production unit and will be characterized by an
environmental monitoring report of the Monitoring@@mittee comprising regional services (ANCAR,
MPD DREEC, DRDR, Brigade Hygiene, and DepartmentLivestock). This report must state the
residual impacts and measures to be implementedrtect them, evaluate their effectiveness.

= Day-to-day data measuring and reporting procedures

The accounting procedures for raw materials, intedimate products, finished products and energy
consumption in each sector of production of cerS€WCOCIM Industries involve the following sources:
- Electric meters of the factory supplying plant aall motor feeders and workshops of the
factory,
- Fuels and materials feeders, weight bridge and flogters,

Electricity consumptions

The electric meter readings are done by the etedtservice. The meter reading materials and faids
made by the production services sector.

Frequency:
- The factory supplying plant production meter regdindone on a daily basis at 7:30.
- Motors and workshops electricity meters are readaononthly basis on the first day of each
month.
The electricity reading cards are stored on competeords in a database at the electrical serVicey

are validated by the Head of Electrical Service.

Fuels and materials production data

In order to know the real situation of the planergiion, two reports are written each month. Threy a
the “production workshops performance report” amel toperation report”. Both reports enable to know
the operational performances of production worksharpd a cumulative analysis is done for performance
monitoring, production ratios (kWh/ton), yields aaderage flows for each workshop. With these data,
the plant can know if the workshops had satisfyiegformances and if the machines have turned to the
rated capacity.

Energy balance of the plant
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Each end of month, the electrical service sendsribiethly electricity reading information to the €hi
Industrial Officer. This balance is obtained aftperation of two main data:

* The consumption (kWh), obtained through the miyn#tatement provided. It gives the amount of
energy consumed at each workshop during the mdhi."production facilities performance chart”
includes all data to calculate then the consumptid®h/ton) at each workshop (quarry, crushing, raw,
kilns, cement grinding, bagging ...).

» The tonnage record per workshop, which includes niecessary information about the amount of
material consumed during the month. Thus, inforomatn stocks at the beginning and end of the month
for each workshop is shown in the "operation tabldéle cumulative flow is shown in the table andegiv
the total amount of material output per workshop.

These two points are used to calculate the kWHittoreach workshop: this corresponds to the energy
balance. This review is a good indicator to detaarthe effectiveness of a particular plant. Indeked,
lower the value expressed in kWh/ton, the betterefticiency. When an abnormality is detected in a
workshop, the sector responsible is alerted foerugntion and determination of the cause of this
discrepancy.

Materials balance

The material balance is a factor that indicatesatheunt of material consumed in each workshop &nd i
actual energy value. This balance is obtained afteration of:

» The tonnage record per workshop cited above Kstbeginning and end of month, cumulative flow);
» Hours of operation per workshop indicated in th@oduction facilities performance chart”.

The operating hours for a particular plant as vaslithe quantity of material used during the month
enable to calculate the average throughput per shogk This is equivalent to the performance of the
workshop and corresponds to the material balancetie particular unit. This mass balances are
consolidated in the "Operation Report" of the plagathering all relevant information about the
consumption of materials, inputs and outputs a$ asehours of operation of workshops involved.

Fuel balance
The “production facilities performance chart” ajsmvides information on the amount of biomass,duel

and waste oils consumed during the month. Thusbmafiound in the table the equivalent in NCV,
kcal/kg and kg/t of the amount of fuel used in tienth.
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The values of these different fuel consumptionse{(Ralance) and the materials tonnage record allow
determining the specific consumption (thermies/t@er workshop. The “production workshops
performance report” (kWh/ton or th/ton) is obtairfeain the specific consumption per workshop.

= Calibration and control procedures

The regular calibration of all instruments of thencent plant related to production data (feeding
measuring equipment, weighting bridges, etc.) 8suegd under the existing Quality System certifle@ |
9001 and the CE-NF Standard labeling for all cemsaitl by SOCOCIM Industries. For instruments out
of the cement plant, regular calibration will besemed under National Trade Regulations and survey
conducted by SOCOCIM. Metrology audits of all ingtents and working equipment in relation with
quality product are regularly carried out internglland with outside specialized services in agreemen
with the prevailing referential for Certification.

Cement plant electrical devices

The checks and calibrations of measuring equipraentcarried out by staff of electrical service. yhe
relate to the electrical equipment which may hawiract impact on product quality and production
performances.

The list of production equipments under controld{&equency) by the electrical service is contaimed
Table ELEC.P0O1.Al of the quality manual. This cohticcurs during outages, untimely and on-demand
from manufacturing.

This list is drawn up by the electricity departmantollaboration with the Head of Maintenance #mel
Quality Manager. It is validated by the Plant Magradt is distributed by the Quality Manager. It is
modified by the Head of Manufacturing in case o&mfes in manufacturing process or changes in the
type of material.

The verification of proper operation order and tla¢ibration of production equipment are made by the
electrical service staff following the manufactiseinstructions set out in Table ELEC.PO1.Al
(replacement of sensors, lever shift ...).

Such checks and calibrations are mastered andestiaptthe wear of equipment for which it must be
ensured that it remains in conformity with the dedi operating conditions. A “life” form
(ELEC.P0O1.A3) is attached to each production egemnunder control. These forms allow monitoring
of controls and are stored in a binder kept intelead service department.

An annual schedule of calibration estimate (ELEQ.RQ) is displayed in the service. The dates may
change depending on production requirements (bosehs] availability of workshops ...). The table
includes forecast dates of action for each pieceqofipment. The electrical service staff also vgrive

the form the completion time and date for eachrobaind calibration.

Calibration instructions for each equipment araegtes] according to the manufacturer’s provisiong an
kept in the binder. The forms also bear the statesjuipment before and after each calibration.
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Raw materials and fuels

Monitoring and recording of the weight of the prothureceived is done the same way that shipments
under instruction EXP.I04. Quality checks are caited under the guidelines contained in the statemen
"Controls of raw materials and fuels (LAB.I06), ohéfig in particular the actions to take in caseloft

of supplies. Each product is subject to a "Speaiiftmis and control raw materials and fuels
(LAB.106.01) form. Records of such inspections shal filed and archived by computer in a database
managed by the Laboratory Manager using specifigvace in the laboratory.

Thanks to this software, all test results are daitlited on documents (such as LAB.I02.A1 and
LAB.103.A1) including checks of clinker and cemegtinding. These documents are validated by
endorsement by the Laboratory Manager. If the pebdsl not conform, it is treated following the

procedure and form MNGT.P08 and a non-conformityéxdive action is established (MNGT.P08.01).
These documents are filed and archived in the &bor by the Laboratory Manager.

= Emergency procedures

SOCOCIM Industries has its own Security Departmeith fire fighting installations based on a
dedicated water network and a 650 water tank. The cement plant has its Internal @fien Plan
regularly tested and a Management System is omeraltibased on three objectives: Quality, Security
and Environment, which are aimed at obtaining ¢iditions 1ISO 14001 in 2010 and OHSAS 18001 for
Security in 2011, after ISO 9001 which was obtaiime2009.
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Annex 5

LIST OF THE DOCUMENTS RELATED
TO THE STAKEHOLDER CONSULTATION

STAKEHOLDER CONSULTATION HELD ON JULY 11, 2008 IN D AKAR

Report on the consultation of the stakeholdershefgroject « Partial Substitution of Coal by Jat@p
Fruits and Biomass Residues in the Production ofldw Cement » held on July 11, 2008 in Dakar by
the “Comité National Sur Les Changements Climatiq@3MNAC)” and SOCOCIM Industries

Annex 5.A: Participant attendance sheet

Annex 5.B: Speech of the representative of theidtn of Environment

Annex 5.C: Presentation of COMNAC and the Desigddfational Authority by the
President of Comité National sur les Changements Climatiques”

Annex 5.D: Speech of the Managing Director ofCSICIM Industries

Annexes 5.E & F: Presentation of the Jatrophaegtopf SOCOCIM Industries by the
Director of Environment of SOCOCIM Industries

Annex 5.G: Charter applicable to Jatropha producmplying in exclusivity the
Rufisque cement plant of SOCOCIM Industries

Annex 5.H: Minutes of questions and commentpédnyicipants

Annex 5.1 Form used for questions and comments

Annex 5.J: Press book = DVD video reporting + plsot articles « Qotidien le

Soleil » and economic newsletter «sustainable developaahtprivate
sector in Senegal »

All these documents, partly in French, are avaikabpon request from SOCOCIM Industries.
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Annex 6

Technical presentation of Jatropha Fruits feedingnstallations at SOCOCIM Industries
Cement Plant in Rufisque, Senegal

For each of the kilns, n°3 and n°4, the facilitgludes mainly the following points:

* Reception: Container lorry (static or drifting soil dump truck) supplying Jatropha fruit
and/or other biomasses in a pit.

» Storage hall: Jatropha fruit and other biomassestred in a storage hall. The hall has a
volume of about 1,700 InAn overhead travelling crane moves Jatrophagfruit
and other biomasses in the storage hall pit.

» Biomass workshop: In the biomass workshop, a sailallis fed by the overhead travelling crane
mentioned above. Jatropha fruits and other bionsaase brought in on a
weighting system by an endless screw, a magngparar and a sieve. This
instrument weighs the desired quantity, and theaugjh a pneumatic line,
Jatropha fruit and other biomasses are hauledtjireto the burner of the
pre-calcination facility of the kiln. Also included the mechanical equipment
are other transport facilities and the installawdfilters.

» Electricity installation: In the electrical roomeathe supervisory units of the biomass workshop:
control system, lighting system, overhead travglliorane system, and
security system.

ATEX: The facility is in line with ATEX standards iforce.
Security: The facility is also in line with standarin force related to security.
Security of people: The facility is indeed desigfiedpeople’s security to be specially secured in

the unloading and access zones of the automatibeae travelling crane.

Fire Protection: Jatropha fruit and other biomasaee stored in the closed storage hall.
Entrance gates are locked. The hall has a fireeptioin warning system, as
well as a temperature and carbon monoxide (CO) tmidng system.

Emissions: Lorry trucks cause noise. The contarathair of the facility goes through a
bag house filter and a silencer before being throuiside.

Quantity: The facility can convey to the kiln a nraym of 8t/h of Jatropha fruit or
other biomasses. This represents about 20 andr@bttacks per day for the
two kilns.

Further details are available upon request.
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Cost of the facilities
The cost of the biomass feeding facilities is basedtenders and project implementations of
WIRTECH Company which has built several facilitiesthe same type in cement plants, among
which the one of the VICAT group in ReuchenettejtZsvland.

For each of these two biomass feeding lines

Civil engineering works: 1,132,650 EUR
Mechanical Equipment: 1,472,000 EUR
Electrical Equipment: 576,450 EUR

Total Investment cost of biomass feeding line phr. 18,181,100 EUR; i.€6,362,200 EUR for the
two biomass feeding lines of the CDM Jatropha projet.

See detailed drawing on next page.
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Annex 7
Synoptic layouts of clinker kiln lines n°3 and n°4efore and after the project activity
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Annex 8
List of documents referenced in this PDD

01-Cultivation chart for Jatropha suppliers 2008306doc

02a- Letter Minister of Local Communities suppagtiratropha Sococim project 2008-06-06.pdf
02b- Letter of Senior Minister of Interior suppadiJatropha Sococim project 2007-09-26.pdf
03-Partnership agreement INP-SOCOCIM.pdf

03a-Partnership Letter INP-SOCOCIM 2010-03-09.jpg

03b-Partnership Letter INP-SOCOCIM (English) 20336®.doc

04-List and maps of Seccos.xls

05-List of equipments in kilns 3 and 4 before pecbjgctivity.zip

06-Government decree on management of waste diig-20-05.pdf

07a-Government authorization for processing of laissnn SOCOCIM in French 2009-10-02.pdf
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