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\ Al Title of the project activity: |

>>

Cimentos do Mozambique — Matola Gas Company FuécBwroject
Version: 2.9

Date: 24 September 2009

A.2. Description of theproject activity : |

>>

The project involves switching from coal to natugak at the rotary kiln of a clinker manufacturpignt
outside of Maputo, Mozambique. The Cimentos do &falzique (CM) Matola plant is the largest
cement plant in Mozambique and the only clinkerdpidion plant in Mozambique. With an output of
roughly 240,000 tonnes clinker and 400,000 tone@sent per year, it produces more than half of the
cement consumed in Mozambique. The plant is oviaye@IMPOR Cimentos do Portugal.

The Matola Gas Company SARL (MGC), a joint ventoirghe Mozambique Government and Gigajoule
International, is responsible for a gas transmispipeline leaving the main Mozambique to South
Africa pipeline at Ressano Garcia on the bordeGQVhas rights to a fixed quantity of natural gas to
market to industrial and commercial consumers éNfaputo area or along this gas pipeline. The
contract between MGC and Cimentos do Mozambiqgpeasised on developing the fuel switching
project as a CDM project, and the price of gasreffeo Cimentos includes the expected carbon revenu
that Cimentos grants MGC the right to receive Far fuel switching project.

MGC and CM have considered CDM from the early stagfeproject development. MGC undertook a
study on the CDM potential of fuel switching in cemh manufacturing in 2004 (funded by IFC), which
was carried out by Econ Analysis. MGC then contd&CON Carbon (now Carbon Limits) to develop
the CDM project proposal in April 2007, before signthe contract with CM. The MGC Board took the
final decision to move forward with the Cimentoglfawitching project as a CDM project activity o 3
May 2007. The gas supply contract between MGCGinmntos, which included the requirement that
MGC was allowed to develop the project as a CDMautoactivity and market the CERs, was signed on
3 July 2007. Because this contract was a bindimantial commitment for both MGC and CM, this date
is considered the “start of the project”, basedhenEB33 guidance on starting dates of projectiiets.

Private and/or public entity(ies) Party considered as
Name of Party involved (*) project participants (*) (as ro')éct articioant
((host) indicates a host Party) applicable) proj (Yeps/No)p
Mozambique (host) Matola Gas Company SARL (MGC) No
Norway Carbon Limits A/S No

(*) In accordance with the CDM modalities and praheees, at the time of making the CDM-PDD public
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at the stage of validation, a Party involved maynal not have provided its approval. At the time of
requesting registration, the approval by the Pasy(nvolved is required.

A.4.  Technical description of the project activity |

>>
‘ A4.1.1. Host Party(ies): |
>>
Mozambique
\ A4.1.2. Region/State/Province etc.: |
>>
Maputo
‘ A4.13. City/Town/Community etc: |
>>
Matola
A4.1.4. Detail of physical location, includingnformation allowing the
unique identification of this project activity (maximum one page):
>>

The Cimentos do Mozambique Matola Plant is in titustrial area of Matola, just outside Maputo. The
plant is located at coordinates 25° 57’ 27.47” $22 17.16" E, as shown in the maps below.

Figure 1. Maputo area map showing CM Matola plant
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Figure 2. Map of CM Matola plant area
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>>
Scope 1 — Energy industries
Scope 4 — Manufacturing industries

\ A.4.3. Technology to be employed by the projecttyvity : |
>>
The technology is to use natural gas rather thahindiring a rotary kiln used to produce clinkefhe
installation will comprise a gas distribution systpiping and controls, as well as new burner. &he
inch gas supply pipeline will go from the main géggeline, at the edge of the CM property, to a
Customer Metering Station (CMS) next to the CM plafy second 8 inch internal pipeline will connect
the CMS to the gas burner.

The proposed burner technology is a high efficigm@cessing jet burner. The precession creates a
much larger scale of mixing than occurs in a cotieeal jet, as well as increased spreading of and
entrainment by the jet. The precessing motion iegeed without any moving parts within the nozzle.

The natural gas will completely replace the coatently used a fuel in clinker production.
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\ A.4.4 Estimated amount of emission reductions over the dsen_crediting period
>>

Table 1. Summary of emission reductions

Years Annual estimation of emission reductions
in tonnes of CQe

2009 916
2010 37,153
2011 37,153
2012 37,153
2013 37,153
2014 37,153
2015 37,153
2016 36,237
Total estimated reductions
(tonnes of CO2¢€) 260,074
Total number of crediting years 7
Annual average over the
crediting period of
estimated reductions(tonnes of CO2ze) 37,153

>>
There is no public funding of the project activity.
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SECTION B. Application of a baseline and monitorirg methodology

>> ACM 0009 — “Consolidated baseline methodology falfswitching from coal or petroleum fuel to
natural gas”, Version 03, Valid from 28 July 2006.

B.2 Justification of the choice of the methodologgnd why it is applicable to the_project

>>

The project meets all of the applicability critepigescribed in the methodology (shown in italickotbe

followed by explanation):

Prior to the implementation of the project actiyibnly coal or petroleum fuel (but not natural gasive

been used in the element processes;

Plant records shows that over the last 3 years fwithe start of the project activity, Cimentos heed

only coal and diesel as heating fuel (see Tablex¢sel is only used in small quantities as at star
fuel. No natural gas has been used, as thistfadilil not have access to a gas pipeline prioh¢o t
project activity.

Table 2. Historical fuel use at CM Matola Plant

2004

2005

2006

Coal (tonnes)

44,666

44,989

24,886

Diesel (tonnes)

818

662

489

Source: CM Monthly Statistical Reports

Regulations/programs do not constrain the facilipm using the fossil fuels being used prior td fue

switching;

There are no regulations in Mozambique that resthie use of coal in cement manufacturing. In,fact
coal is the predominant industrial fuel used irs tector in Mozambique and neighbouring South Afric
Mozambique and South Africa are both members ofdff&?, so they are not legally allowed to restrict
fuel trade. In addition, both countries are sigria®to the SADC Protocol on Enefgyhich promotes
energy trade and self-reliance within the regioout Africa is the ¥ largest coal exporter in the

!Diesel is reported in litres, and has been conderdonnes using a density of 0.89 kgllitre

2 www.wto.org/english/thewto e/whatis e/tif e/orghtm

3 www.sadc.int/index/browse/page/147
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world®. In addition, Mozambique itself has significantatoeserves that will be developed in coming
years.

Regulations do not require the use of natural gaary other fuel in the element processes;

There are no regulations in Mozambique requirirggube of natural gas in cement manufacturing.
Mozambique’s energy policy includes investmentenaloping energy resources as a priority and there
are significant gas reserves under developiastwell as new coal reserves, as mentioned above.

The project activity does not increase the capaaftshermal output or lifetime of the element preses
during the crediting period (i.e. emission reduosare only accounted up to the end of the lifetime
the relevant element process), nor is there angnibkcapacity expansion planned for the project
facility during the crediting period;

There are no plans to expand the capacity of ttiefaor the amount of heat generated for cement
production. In addition, the rotary kiln has afuséfetime of more than 15 years. This has been
verified by the Plant Manager of the Matola Plamigl also the engineering design documents for the
supply pipeline, internal pipeline, gas meteriragisn, and burner. .

The proposed project activity does not result iegnated process change;

No process changes are implemented as part ofdifecpactivity, only changes in fuel supply for
process heat in clinker production. This has hesified by the Plant Manager of the Matola Plaamil
also the engineering design documents for the guyppeline, internal pipeline, gas metering statiaigd
burner.

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

>>
As per ACMO0009, théaseline emissionsource is CQfrom combustion of coal in cement
manufacturing and thgroject activity emissionssource is C@from natural gas combustion in cement
manufacturing. Other gases and sources are coadid@nor.

Table 3. Emission sources included and excluded the project boundary

Source Gas Included | Justification

Baseline Baseline coal C® | Yes Main emissions source

4 tonto.eia.doe.gov/country/country _energy data.dins2SF

® See Mozambique’s Initial National Communicatiti@) to the UNFCCC
unfccc.int/resource/docs/natc/mozncl.pdf

® See Mozambique’s INC and Scanteam Analysts. Aligmt, Harmonisation and Coordination in the Energy
Sector, Mozambique: Final Report. Oslo, Februag§520
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burning CH, No Minor source
N,O No Minor source
. . CO, Yes Main emissions source
Baseline diesel -
burning CH, No Minor source
N,O No Minor source
CO, Yes Main emissions source
. Natural gas .
Project burning CH, No Minor source
N,O No Minor source

Thespatial extentof the project boundary encompasses the physieagrgphical site of the cement
manufacturing plant.

B.4. Description of how the_baseline scenari identified and description of the identified
baseline scenario:

>>
The baseline scenario identification is followedotordance with ACMO0009, Ver3. In this case the
project activity involves fuel switching in only erelement process, which is the combustion ofifuel
the rotary kiln.

Step 1: Identify all realistic and credible alterndives for the fuel use in the element process

Based on the guidance in the methodology, the aekeaiternatives that must be considered include th
following:

Scenario 1 Continuation of the current practice of usinglcand/or diesel;

Scenario 2. Switching from coal or diesel to a different faledn natural gas (such as biomass);

Scenario 3. The project activity not undertaken under the C@Mitching from coal and/or diesel
to natural gas);

Scenario 4. Switching from coal or diesel to natural gas &attare point in time during the crediting
period,;

Step 2: Eliminate alternatives that are not complying with applicable laws and regulations

The methodology states that alternatives that arénncompliance with all applicable legal and
regulatory requirements should be eliminated, bygiSub-step 1b of the latest version of the “Tiool
demonstration assessment and of additionality”sfear5) agreed by the CDM Executive Board.

There are no regulations on the use of coal orabgias for cement manufacture in Mozambique.
Mozambique and South Africa are both members of#fi®©, so they are not legally allowed to restrict
fuel trade. In addition, both countries are sigriatoto the SADC Protocol on Energy, which promotes
energy trade and self-reliance within the regiasutB Africa is the § largest coal exporter in the world
There are environmental regulations on the lochufant emissions from the plant, effluents, etat b
these would not prevent continued use of coal efli@sfuture use of natural gas.

This means that all 4 scenarios comply with appliedaws and regulations.
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Step 3: Eliminate alternatives that face prohibitive barriers

The methodology states that scenarios that fad@hptive barriers should be eliminated by applying
step 3 of the latest version of the “Tool for destoation assessment and of additionality” (ver&pn

Sub-step 3aldentify barriers that would prevent the implemeioia of type of the proposed project
activity:

The following barriers were considered (text idigsis quoted from the methodology):

Barrier 1. (Technological barriers)Skilled and/or properly trained labour to operatedamaintain the
technology is not available, which leads to an wegtably high risk of equipment disrepair and
malfunctioning or other underperformance; Lackmdfastructure for implementation and logistics for
maintenance of the technology (e.g. natural gasrnzdtrbe used because of the lack of a gas
transmission and distribution networkisk of technological failure: the process/techiggidailure risk
in the local circumstances is significantly greatiean for other technologies that provide servioes
outputs comparable to those of the proposed CDNept@ctivity, as demonstrated by relevant
scientific literature or technology manufacturefarmation; The particular technology used in the
proposed project activity is not available in tredavant regiorf

Barrier 2: (Barriers due to prevailing practiceJte project activity is the ‘first of its kihtl
Barrier 3: (Other barriers) Barrier related with securing skieply of the fuel.

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

Barrier 1: Technology Barriers: This would not apply to Scenario 1, since that lags no change in
fuel. For scenario 2, this barrier is prohibitibecause there is no experience with alternativen@ss)
fuel use in cement production in Mozambique, ortBd\frica, and the technology needed to process
and prepare this fuel for mixing with coal or usmga stand alone basis is more complex and haghig
technological risks than existing coal technolddging biomass would require major changes in the
combustion equipment at the plant, leading to teldgical risks. As evidence of this, there arey 0
CDM projects worldwide that has been registeredgisiie approved methodology for alternative fuels
in cement manufacturing (ACMO0003) — and none o$éhis in Africa. This is after 3 ¥ years of this
methodology being available for CDM projects. Thare no examples of biomass use in clinker
manufacturing in South Africa or Mozambique, basadnterviews with South African clinker
producers and statements from CM and the Minidtinergy in Mozambique. This biomass fuel
processing and preparation technology is also vaitable in Mozambique.

Barrier 2: Barriers due to prevailing practice: This would not apply to Scenario 1, but it woupibly
to all other three scenarios, since there are her@xamples of use of natural gas or alternatieésfin
cement manufacture in Mozambique or South Africa.
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Barrier 3: Security of fuel supply: This would not apply to Scenario 1, since coaeadily available in
Southern Africa. This barrier would prohibit Scen&, however, because there are no surplus bmas
alternative fuels or other waste materials thatccbe an alternative fuel available in Mozambique.
Scenario 3 does not face a barrier, because MGErtly has royalty gas available to market.

Scenario 4 does face this barrier, because MGC sagsire consumers for their royalty gas urgently in
order to be profitable and also to request more tha minimum gas quantities. This means that
implementing this project 4-5 years in the futur@wd not be possible because it is very unlikebt th

this quantity of gas would still be available in tdia.

The table below shows how barriers affect eachabitiee alternative scenarios identified in Step 1.

Table 4. Matrix showing whether the barriers preven the implementation each alternative
scenario.

Barrier Scenario 1 Scenario 2 Scenario 3 Scenario 4

Evaluated
Barrier 1- No Yes No No
Technological
Barrier 2- No Yes Yes Yes
Prevailing Practice
Barrier 3 — other No Yes No Yes
(fuel supply)
Summary Not prohibited by | Prohibited - No First of kind First of kind, with
Evaluation any barriers fuel available and fuel supply risks

high risk

On the basis of barriers alone, it is possiblditnieate Scenarios 2 and 4. We have thereforeided
Scenario 1 and 3 in the economic analysis in thxé step.

Step 4: Compare economic attractiveness of remaingnalternatives

The methodology requires the use of Step 2 ofatest version of “Tool for demonstration assessment
and of additionality” (version 5) to compare th@momic attractiveness of the remaining alternatives
The economic analysis must use Net Present ValB&Ms the financial indicator, and the

methodology also lists the parameters that musixpécitly stated. The NPV must also take into
account the residual value of new equipment aetfteof the lifetime of the project activity. A

sensitivity analysis must also be included, apioraval tool. Because the start of the projediagt

based on the contract date between MGC and CM,Jarie 2007, the economic analysis is based on the
information available to decision makers at thatetj rather than current prices and costs.

Investment requirements:the investment required by CM includes the capiteits of the conversion,
including the new burner, the gas line from thetGoer Metering Station to the burner, and the
Customer Metering Station. Based on quotes fronpagent suppliers and analysis by MGC provided
to CM, estimated capital cost was $810,448.
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Discount rate: CM is a subsidiary of the multi-national corpooati and would not have to go to local
commercial lending markets to finance this proje€M is required by their parent company, CIMPOR,
to calculate a weighted average cost of capitkingginto consideration the cost of debt, tax ratesl
equity returns. In mid 2007 that WACC was 12.8%.

Efficiency: The methodology specifies that energy efficierfeglidbe measured monthly in the 6 months
prior to project implementation, to establish tlsddine energy efficiency of the element procé3dse 6
months prior to the investment decision in May/JR6@7 would be November 2006 to April 2007.
However, the plant was offline most of November Batember 2006 due to maintenance problems, so
September and October 2006 have been includedoasibnths to replace these uncharacteristic months.
Efficiency is calculated from fuel consumption astichker production. Fuel consumption is not
measured directly, but calculated from measuretlarmdiesel deliveries and changes in measured
stocks. Clinker production is also not measuredatly but calculated from measured raw meal
consumption by the kiln and a fixed raw meal tokdir ratio that is established by a period emplirica
engineering study of the plant. The results of ti@lculation are shown in Table 5 below. The
calculations are shown in the accompanying spresdsiZimentos NPV, v2.7.xIs".

Table 5. Historical energy efficiency

Year Sep 06 Oct 06 Jan 07 Feb 07 Mar 07 Apr 07 Average

Energy Tonne

efficienc | s

y clinker/ 0.2179
GJ 0.2731 0.2425 0.1759 0.2148 0.2008 0.2002

Source: CM Monthly Statistical Reports

Clinker production: Clinker production is taken from the same 6 m@#hod as energy efficiency, and
doubled to provide an annual figure. The resuksshown in Table 6 below, and the detailed
calculation from raw meal consumption in the atettCimentos NPV, v2.7.xIs”.
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Table 6. Historical clinker production
Year Sep 06 Oct 06 Jan 07 Feb 07 Mar 07 Apr 07 Annualised
Clinker Tonne 230,572

Production 21,917 15,405 11,522 16,344 28,430 21,667

Source: Cimentos Monthly Statistical Reports

Current price and expected future price of each fule Coal prices increased dramatically in recent
years. For example, between November 2005 and NoxeR®07, coal prices jumped by 29% per year,
from R210.80/tonne to R351.25/tonne. For this rea€iM internal analysis of the fuel switching prdje
assumed that coal prices would rise 20% per yeah®next five years. The price of coal in Aj2a07
was R312/tonne, or $45.19 at the prevailing exchaates at the time.

Gas prices in Mozambique are driven not only byuthéerlying production cost, but also by the faettt
most of the infrastructure for gas is relativelymeo that it must still be paid off through gageeues.
MGC has entered into a contract with Cimentos fipugas at a fixed price in US$/GJ, which is
adjusted each year by the USA Producer Price I{d&PPI). This index has increased an average of
3.6% per year over the last decddm addition the contract states that by cedimgrights to carbon
credits to MGC, CM will receive an additional discd on the gas price. The price in the finangal i
analysis is therefore the price before the carbeditdiscount, which is US$4.55/GJ in the firsage

The rebate on the gas price is set at a leveladlile fuel switching is financially viable on adiyear

time horizon for CM, given all the documented asgtioms in Table 7, and this is the basis upon which
CM made the decision to go ahead with the investiinetie gas burner. MGC intended to recover a
portion of the discount offered by generating CE®R<he project, although recognised that carbon
revenue might not cover the entire discount. M&ia strategic position, however, both to
development the gas market in Mozambique and alsetelop a pipeline of CDM projects around these
investments. MGC already supplies the Mozal alivminsmelter, and the addition of CM as an anchor
client would provide long term security of demand & significant portion of MGC's royalty gas, In
addition, MGC saw the strategic value of offeringNZ project development services with its gas, and s
the experience gained in the CM project would b&vgortant investment towards a larger carbon
portfolio. MGC had already started to explore ottebon opportunities with Econ Carbon (now Carbon
Limits) even before the contract between MGC and W4 signed.

Although CM did not evaluate the fuel switch beydive years, the CDM rules require that this
economic analysis be over the economic life ofpttegect, which is 15 years. For the coal pricegéase
after the 5 year period, we have used the samadjtdted as used for gas (3.6%).

Operating costs for each fuelSwitching to natural gas will eliminate the ndedcoal handling and
processing facilities at the Cimentos, as welhasdost of pulverizing the coal prior to injectiornthe
kiln. On the other hand, there will be some maiater® costs with gas, but these are difficult odjate
since no cement plants in the company are alresithg \gas. At the time of the investment decis(©M,
estimated that they would save $200,000 per yeapémating costs.

Reduced plant downtime:Switching from coal to gas will eliminate the curt@lant shutdowns caused
by the coal fuel preparation system. During thesgods of shut down, CM must import clinker to use

" US PPI from 1998 to 2008 is accessed from wwvgbis.
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for cement manufacturing, at an additional cosgsfi/tonne clinker and 1671tonnes clinker per déye T
CEO of CM estimated that the downtime avoided anfifst five years would be 15, 10, 7, 5 and 2 days
per year, respectively. This means a savings iffitsigfive years of $1,275,000, $850,000, $595,000
$425,000 and $170,000, respectivallie reason that this amount reduces over timedause over time
maintenance and operation of the plant and thesfgggem would improve. In other words, rather than
assume that there would always be the same dowintithe future, and all of this is avoided eachryea
by moving to gas, CM assumed that the benefith@ftvitch in terms of maintenance would diminish
over time because of business as usual improverteptant operations.

Lifetime of the project, equal to the remaining lifetime of the existirephgeneration facility: The
rotary kiln was installeéh 1920and could be used more than 25 remaining years. lifettime of the
project is determined by the burner, which is 1&8rge Because the project will use the burnertfor i
entire life, and there is no local market for setband gas injection burners, there would be ndueas
value of any equipment used by the project afteyelds.

Other operation and maintenance costshis is all included in the operating costs dssian above.

Energy efficiency: Although it is possible that the natural gas v&#d to higher energy efficiency in
rotary kiln, there has been no conclusive evidexidhis yet in the country or region. For thissen, we
have assumed that the energy efficiency of thetpisimg gas is the same as when using coal.

As shown in Table 7 below, the net present valayais results in a NPV of Scenario 3 (the project
activity without CDM) of US$ -6.1 million. Thefare, Scenario lis the most economically attractive.

Table 7. Parameters in Net Present Value analysis

Item Value Units Source

Capital cost of conversion 810,448 US$ Quotations for burner and feasibility
analysis by CM and MGC

Discount rate 12.8% CM Weighted Average Cost of
Capital

Projected plant output 230,572 tonne clinker Double the total from Sep-Oct 06 and
Jan-Apr 07

Energy efficiency: coal 0.218 tonne Average of Sep-Oct 06 and Jan-Apr

clinker/GJ 07
Energy efficiency: gas 0.218 tonne Same as baseline
clinker/GJ

Delivered fuel price — coal —yr 1 45.19 USS$/tonne April 2007 price

Expected escalation for coal %

- First5years 20% Based on 2005-2007 increases

- Afteryear 5 3.6% Historical US PPI

Delivered fuel price - gas- no 455 US$/GJ in contract between MGC and CM

discount —yr 1

Expected escalation for gas 3.6% Historical US PPI

Net calorific value — coal 23.85 GJ/tonne Cimentos laboratory measurements

Net calorific value — gas 38.58 GJ/m3 Sasol Temane laboratory

Density of gas 0.81 Kg/m3 Sasol Temane laboratory

47.6 GJ/tonne Calculated
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Change in O&M costs -200,000 US$lyear CEO of CM
Reduced downtime costs See paragraph above
Life of project 15 Yrs

Cash Flow Analysis
Details show in spreadsheet annex
“Cimentos NPV, ver2.5.xIs”

Project NPV without CDM -$6,282,736
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Table 8 shows the sensitivity of the NPV analysislianges in the key input variables. This inckude
not only the percentage growth rates of fuel pragsgiscussed above but also the absolute prietslev
2012 that correspond to the percentage changesthér words, a 15% annual growth rate for coal
prices from 2007 to 2012 would mean a price in 20fl1®91/tonne.

The most important variables in this analysis aeg prices, since the change in annual cash flom fr
fuel switching is much greater than the capitat cdshe conversion. Because the price of natyaal
will only vary according to the US PPI, the likeditd of significant variation is relatively low. In
addition, the escalation rate used was based ged@ of the US PPI, so it is unlikely that thevgito
rate will be significantly different. It is impamt to emphasise that the gas price is not sutgect
external market fluctuations, but is only affecbydchanges in the US PPI.

The main fuel price sensitivity is for coal priceghich are more difficult to predict because of thpid
changes in international commodity markets. Duiig7, when the investment decisions were made,
CM had seen an increase of 29% per year for theque two years. In addition, there were artiétes

the media at the time predicting continued supplystraints and higher pricBsOne article published as
late as mid-2008 quoted the CEO of ArcelorMittgbesting coking coal prices to increase another 150%
to 200%.°. As Figure 3 below shows, after relative stapilitoal prices became increasingly volatile
after 2003, and were increasing steadily from Au@@€5. For all of these reasons, for CM
management to expect prices to rise to more thaf/8inne was reasonable. However, even if prices
increased to $138/tonne, or almost three timesuthent price in April 2007, the project still wauhot

have been viable without carbon revenue and othategic considerations.

In addition, the operating cost savings and reduloeeh time are significant, so these are also defste
sensitivity, but as

8 http://www.miningweekly.com/article/coal-still-a-ttopic-for-south-africa-ndash-chamber-of-mines-203-16
http://www.fin24.com/articles/default/display até@spx?Nav=ns&ArticlelD=1518-25 2096157
http://www.xstrata.com/annualreport/2007/page34

® http://europe.theoildrum.com/node/4383
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Table 8 shows, they do not change the conclusidheoinvestment analysis.
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Table 8. Sensitivity of NPV for Scenario 3 (table &s been revised)

Likelihood
Coal price 15% -11,150,429 Medium
growth rate 20% -6,282,736
25% -621,001 Low
Operating 50% -6,935,708 Medium
Cost Savings 100% -6,282,736
150% -5,629,765 Medium
Reduced 50% -7,566,998 Medium
Downtime 100% -6,282,736
150% -4,998,475 Medium
Gas price 5.0% -8,698,434 Very low
escalation 3.6% -6,282,736
2.0% -3,875,061 Very low
91 -11,150,429 medium
Coal price 112 -6,282,736
2012 ($/t) 138 -621,001 low
Gas price 5.81 -8,698,434 very low
2012 ($/GJ) 5.43 -6,282,736
5.02 -3,875,061 very low
Figure 3. Historical South African coal export prices ($/tonne)
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This leads to the conclusion that the baselir&cisnario 1: Continuation of the current practice of
using coal

B.5.  Description of how the anthropogenic emissioref GHG by sources are reduced below
those that would have occurred in the absence ofétregistered CDM project activity (assessment
and demonstration of additionality):

In terms of prior consideration of CDM, MGC firstdertook a study on the CDM potential of fuel
switching in cement manufacturing in 2004 (fundgdHC), which was carried out by Econ Analysis.
MGC contracted ECON Carbon (now Carbon Limits) éeelop the CDM PDD in April 2007, before
signing the contract with CM and before the stgrtiate of the project. The MGC Board decision in
May 2007 to proceed with the project also explcalated that this was under the condition that the
project would qualify for CDM. The contract betwel GC and CM signed on 3 July 2007 also
explicitly states the condition that MGC be allowtedlevelop the project as a CDM project and
received the CERs.

According to the methodology, additionality is asse in three stepgekt from methodology in italiks
Step 1: Investment & sensitivity analysis

Demonstrate that the project activity undertakethaut the CDM is economically less attractive than
the most plausible baseline scenario, by followthgyinstructions given in step 4 of the Section B.4
“Identification of the baseline scenario” abovenclude a sensitivity analysis applying Sub-stepf2d
the latest version of the “Tool for demonstratissassment and of additionality” agreed by the CDM
Executive Board. The investment analysis provideslid argument in favour of additionality onlyitif
consistently supports (for a realistic range ofwasptions) the conclusion that the project activitg
undertaken as CDM is unlikely to be the most fimahcattractive.

As shown in section B.4, Scenario 1 (Continuatibthe current practice of using coal) is the most
financially attractive, not Scenario 3 (The projactivity not undertaken under the CDM).

Step 2: Common practice analysis

Demonstrate that the project activity is not comrpoactice in the relevant country and sector by
applying Step 4 of the latest version of the “Timoldemonstration assessment and of additionality”
agreed by the CDM Executive Board.

As discussed in section B.4, Cimentos do Mozambigtiee only producer of clinker in Mozambique,
and has never used natural gas for clinker prodoictFurthermore, there are no examples of nagasl
use in cement production in Mozambique. Thereate no examples in neighbouring South Africa
either.

Step 3: Impact of CDM registration

Describe the impact of the registration of the pajactivity by applying Step 5 of the latest \arsof
the “Tool for demonstration assessment and of éaluktity” agreed by the CDM Executive Board.

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFGCC "
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The current version of Additionality Tool (versids)adoes not include Step 5 or any other referemce t
the impact of CDM registration on the project. Hus project, CER revenue will help to offset the
higher cost of natural gas as a fuel. More impulyathe development of a CDM project and cedifg o
the rights to CERs is a condition of MGC supplygas to CM at the discounted price necessary to make
the project viable.

If all 3 stepsare satisfied, then the project is considered additional.
All three steps have been satisfied, so the prigeminsidered additional.

B.6. Emission reductions:
| B.6.1. Explanation of methodological choices: |
>>
There are a small number of methodological chaiegsired to apply ACM0009, version 03 to this
project:
* Only one element process is considered, whicheisdtary kiln
» The baseline fuel is coal. While there is somealiase in the kiln during start up periods, as
reported in the PDD, the Plant Manager at the Madant has confirmed that the existing kiln
is designed to run on only coal as the main fl¢le plant has a dedicated pulverised fuel
handling system for coal. It can not be run onealias the main fuel, so using this diesel as the
baseline fuel would be technically incorrect
« The last 6 months of data is used for energy eificy, as prescribed in the methodology.
Because of plant downtime in November and Decer20@6, this six month period is Sep-Oct
2006 and Jan-April 2007.
¢ For clinker production volume, the same six morghiqd is used as for energy efficiency, and
this is doubled for annual production volume.
* There are no local sources for C€nissions factors in Mozambique, so IPCC defaudise
used
» For leakage emissions from natural gas, the “restoold” values were used for Mozambique
* For leakage emissions from coal mining, the coppler has stated that the coal is from
underground mining.

| B.6.2. Data and parameters that are available atalidation:
(Copy this table for each data and parameter)

Data / Parameter: ERrcozi

Data unit: tCQGJ

Description: CQemissions factor of the coal or diesel type thatily be combusted in the
absence of the project activity in element procéss. the rotary kiln)

Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories, Vol 2, Ch 2,
Table 2.2

Value applied: Coal: 0.094600 (other bituminouslcoa
Diesel: 0.0741

Justification of the The coal used by CM is imported from South Afridehe South African First

choice of data or National Communication to the UNFCCC also uses IREfault emissions

description of factors for fuels. The registered CDM project “llawFuel Switch Project”
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measurement methods
and procedures
actually applied :

5 (Ref: 0177) also uses IPCC defaults (0.09607 ffeen1996 IPCC Guidelines).
Neither the Mozambique nor South African Initialtidaal Communications
provide any country-specific emissions factors.

Any comment:

Data / Parameter: NCVeg,;
Data unit: GJ/tonne
Description: Net calorific value of the coal or sids that would be combusted in the

absence of the project activity in the element gssd

Source of data used:

Coal: Cimpor-Tec laborataststin March-April 2007
Diesel: IPCC 2006 Guidelines for National Greenleo@ss Inventories

Value applied:

Coal: 23.9
Diesel: 43.0

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

CM's parent company, CIMPOR, tests the coal charatics in their IPAC
accredited Cimpor Tec laboratory in Portugal.

D

Any comment:

Data / Parameter:

€baseline.iy

Data unit: tonnes clinker/GJ

Description: Energy efficiency of the rotary kilnggess when fired with coal and diesel
Source of data used: Historical CM plant records

Value applied: 0.218

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

The methodology states that the average most réamoinths should be used
to estimate the energy efficiency of the baselime@ss. Data for September
October 2006 and January —April 2007 has been tasealculated this,

5 because November and December 2006 were abnorathlgtion months (see
Table 5). Efficiency is calculated from clinker draction and fuel
consumption. Fuel consumption is hot measurecttiyrebut calculated from
measured fuel deliveries and measured changesdksst Clinker production
is calculated from measured raw meal consumptidgherkiln and a fixed raw
meal to clinker ratio determined by an empiricagiarering study of the plant]

Any comment:

Data / Parameter:

EFNG,upstream,CH4

Data unit:

tCH4/GJ natural gas supplied to finalsiomers

Description:

Emissions factor for upstream fugitimethane emissions from production,
transportation and distribution of natural gas

Source of data used:

Table 2 in ACMO0009, ver03

Value applied:

0.000296

Justification of the
choice of data or

Mozambique would be in “rest of world” categoryTiable 2

description of
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measurement methods
and procedures
actually applied :

Any comment:

Data / Parameter:

EFcoaI,upstream,CH4

Data unit:

tCH4/kt

Description:

Emissions factor for upstream fugitmethane emission from the productiorn
of coal

Source of data used:

Table 2 in ACM0009, ver03

Value applied:

134

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

According to the coal supplier, Gentrade CC, th&%bof the coal supplied tqg
CM is from underground mining and the balance fapan cast mines.

Any comment:

Data / Parameter:

EFdieseI upstream,CH4

Data unit;

tCH4/kt

Description:

Emissions factor for upstream fugitmethane emission from the production
of diesel

Source of data used:

Table 2 in ACMO0009, ver03

Value applied:

0.0000041 t/GJ

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

From default factors provided in methodology.

Any comment:

Data / Parameter: ERve.cozy
Data unit: tCQGJ
Description: CQemissions factor natural gas combusted in elepress i (i.e. the rotar

kiln)

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories, Vol 2, Ch 2

Table 2.2

Value applied:

0.056100

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

The Mozambique Initial National Communication does provide any
country-specific emission factors, nor does thetlsddrica Initial National
Communication.

e )
A ’
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| Any comment: |

Data / Parameter:

Data unit: %

Description: Share of baseline fuel from coal amebel
Source of data used: Company internal recordsafird years
Value applied: Coal: 96.9

Diesel: 3.1

Justification of the
choice of data or
description of

and procedures
actually applied :

measurement methods

]

Any comment:

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

>>Note that for all of these equations, the enengjys are given in GJ rather than MWh, since
the underlying data sources are given in GJ. {¢hédso the case with registered PDD Ref No. 1289 i
India using the same methodology)

Project Emissions

The methodology provides the following equationsatculate project emissions:

PE, = FF

project,y

with

[NCVe.y LEFyG coz

I:Fprojecty = Z I:Fproject,i,y
i

where:

PE Project emissions during the year y in t£0

FForojecty Quantity of natural gas combusted in all elementesses during the yeam Nm3
FFoojectiy ~ Quantity of natural gas combusted in the elementgss during the yeay in Nm3
NCWue.y Average net calorific value of the natural gas costed during the yegrin GJ/Nm?3

(1)

(2)

EFnG.coz CO, emission factor of the natural gas combustedlialament processes in t @GJ

Only one element process is considered in thiseptpyvhich is the rotary kiln. To estimate the maku
gas consumption by the project we use the histiocloger production during the same period over
which energy efficiency is calculated, divided bg £xpected energy efficiency of the process when

using natural gas. We have used the same efficilemdiie natural gas-fired kiln as for coal. Ttss i

because the thermal efficiency of the kiln is deiaed by the overall structure and design of tte, ki
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not on the type of fuel that is used. Both NCV dedsity are measured by the Sasol Petroleum Temane
laboratory, as 38.58 MJ/and 0.81 kg/r respectively.

FFonjecty = 230,572 tonnes clinker / 0.218 t clinker/GJ03B58 GJ/m= 27,430,864 rhnatural gas

PE, = 27,430,864 rhnatural gas x 0.03858 GJ/m0.0561 tC@GJ = 59,370 tCQ

Baseline Emissions

The methodology provides the following equationsatculate baseline emissions:

BEY = Z I:I:baselinei,y D\IC\/;:FJ DEFFF,COZ,i (3)
with
NCM (e roject,i
FPoaseine.y = FFproecti.y NCVNGYV[} - 4)
FF i baselinei
where:
BE, Baseline emissions during the year y in €0

FFraseineiy Quantity of coal or diesel that would be combustethe absence of the project activity
in the element processluring the yeay in a volume or mass unit

FFoojectiy ~ Quantity of natural gas combusted in the elememtgss during the yeay in m3

NCWue,y Average net calorific value of the natural gas costéd during the yegrin GJ/m3

NCVe; Average net calorific value of the coal or oil tmaduld be combusted in the absence of
the project activity in the element procéskiring the yeay in GJ per volume or mass
unit

EFercozi CO; emission factor of the coal or oil type that wobklcombusted in the absence of the
project activity in the element procass t CO/GJ

Eproject.i Combustion efficiency of the element procegdired with natural gas

Ebaseline,i Combustion efficiency of the element procegdired with coal or oil respectively

The methodology states that the emissions factad slkould be the for the least carbon intensivkifue
the element process. While some diesel is usedglstart up periods, the Plant Manager at the Matol
Plant has confirmed that the existing kiln is desidjto run on only coal as the main fuel. The {eas

a dedicated pulverised fuel handling system fot.dbaan not be run on diesel as the main fueljsag
this diesel as the baseline fuel would be techlyizatorrect. A weighted average of the two fusls
therefore used, since the natural gas will replasth fuels.

During the period 2004-2006 an average of 3.1%efenergy in the kiln was supplied by diesel. To
incorporate this less carbon intensive fossil foed the calculations, we use a Net Calorific Vadung
Emissions Factor that is the weighted average aff aod diesel. In other words, the N&Would be
24.5 (0.969 x 24.5 + 0.031 x 43.0) and thedzb,would be 0.0940 (0.969 x 0.0946 + 0.031 x 0.0741).
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FFoaseline,y= 27,430,864 rhnatural gas x (0.03858 GJ/m0.218 t clinker/GJ)/(24.5 GJ/t x 0.218 t
clinker/GJ) = 43,220 t coal

BE, = 43,220 t coal x 24.5 GJ/t x 0.0940 t8J = 99,448 tCQ
Leakage Emissions

The methodology provides the following equationsatculate leakage emissions:

LCH 4,y = |:FFpr0ject,y [NCVNG,y |:EFNG,upstreamCH4 _z FFbaseIinek,y l:NCVk |:EFk,upstreamCH4:| EQBWF(’:HA
k

with

I:FprojecLy = Z I:Fproject,i,y andFFbaseIinek,y = Z I:Fbaselinei,k,y
i i

where:

Lchay Leakage emissions due to upstream fugitive @issions in the year y in t GO
FForojecty Quantity of natural gas combusted in all elemeatesses during the yeam m3
FFprojectiy Quantity of natural gas combusted in the elememtgss during the yeay in m3
NCWe.y Average net calorific value of the natural gas costéd during the yegrin GJ/m3

EFnG,upstream,cHa EMission factor for upstream fugitive methane ermarssfrom production,
transportation and distribution of natural gas @H, per GJ fuel supplied to final
consumers

FFpaseline k.y Quantity of fuel typek (a coal or oil type) that would be combusted ia éfvsence of
the project activity in all element processes dytire year in a volume or mass unit

FFbaseiine,iky Quantity of fuel typek (a coal or oil type) that would be combusted i étvsence of
the project activity in the element procésiiring the yeay in a volume or mass unit

NCW Average net calorific value of the fuel tykéa coal or oil type) that would be
combusted in the absence of the project activitynduthe year in GJ per volume or
mass unit

EFy upsteam,ca  Emission factor for upstream fugitive methane emissfrom production of the fuel
type k (a coal or oil type) in tCHper GJ fuel produced

GWR:h4 Global warming potential of methane valid for tieéewvant commitment period (21)

There are two fuels used in the baseline, diegkcaal. As shown in the previous section, theohical
share of those fuels 2004-2006 is 3.1% and 96.%§erdively. Leakage emissions for both of these
fuels must be calculated separately, using thé baiseline fuel consumption and share of fuels.

Baseline coal use = 27,430,862 gas x 0.03858 GJ/hyas x (efficiency project/efficiency
baseline) / 24.5 GJ/tonne x 0.969 = 42,921 t coal

Baseline diesel use = 27,430,86%gas x 0.03858 GJAwas x (efficiency project/efficiency
baseline) x 0.031 = 32,475 GJ diesel
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Because the natural gas replaces coal and diesgltadire the rotary kiln, the leakage emissiaosrf
coal and diesel must be subtracted from the leagagssions from gas. According to the coal supplie
25.8% of the coal supplied is from underground mgniand the remaining from open cast mines. For
this reason the emissions factor for upstreamewdgdsions is the weighted average of the valuesngiv
in the methodology for underground and open casemie.g. [25.8% x 0.0008 tGMcoal + 74.2% X
0.0134 tCH/t coal] = 0.0041 tCHlt coal). For diesel, the default emission factont the methodology
is used.

Leakage emissions for the project are thereforergas follows:

LE, = [27,430,864 rhgas x 0.03858 GJ/hx 0.000296 tCHGJ gas — {(42,921 t coal x 0.0041 tCH4/t
coal)+(32,475 GJ diesel x 0.0000041 (@Hiesel])} x 21 = 2,924 tCe

Emissions Reductions

ER =BE,-PE, -L, (8)
Where,

ER Emissions reductions of the project activity durthg yealy in t COe

BE, Baseline emissions during the ygan t COe

PE Project emissions during the ygain t COe

Ly Leakage emissions in the year y in t €0

The ex-ante estimate of emissions reductions iefbe as follows:

ERy = 99,448 tCee— 59,370 tCGe— 2,924 tCQe = 37,153 tCak

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

>>
Year Estimation of Estimation of Estimation of Estimation of
project activity baseline leakage overall emissions
emissions emissions (tonnes  (tonnes CQOe) reductions
(tonnes CQOe) CO.e) (tonnes CQe)
2009 1,464 2,452 72 916
2010 59,370 99,448 2,924 37,153
2011 59,370 99,448 2,924 37,153
2012 59,370 99,448 2,924 37,153
2013 59,370 99,448 2,924 37,153
2014 59,370 99,448 2,924 37,153
2015 59,370 99,448 2,924 37,153
2016 57,906 96,996 2,852 36,237
Total in first
period 415,590 696,135 20,470 260,074

| B.7 Application of the monitoring methodology and @scription of the monitoring plan:
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B.7.1 Data and parameters monitored:

(Copy this table for each data and parameter)

Data / Parameter: FForiecty
Data unit:
Description: Natural gas consumed in element pcé. rotary kiln) at normal conditions

]

Source of data to be
used:

Continuous measurement using volumetric flow mateCustomer Metering
Station (CMS)

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

27,460,864 rgas

Description of
measurement methods
and procedures to be
applied:

Monitored during all operational periods (e.g. stgr, hormal, maintenance) of
5 the rotary kiln. Because there is only one elerpeotess, the fuel monitored
for that process is equal to the total annual tisel for the project.

QA/QC procedures to
be applied:

Cross check with natural gas purchase records M@&®T and MGC gas meter

Any comment:

See Annex 4 for detail on flow meter

Data / Parameter: NCVue.y
Data unit: GJ/tonne
Description: Net calorific value of natural gas pligd to the project activity

Source of data to be
used:

Standard calorimeter equipment at Sasol Petroleemmafe Lta laboratory

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

47.6

Description of

and procedures to be
applied:

measurement methods

Measured monthly and sampled to ensure 95% cordeiavel

]

QA/QC procedures to
be applied:

Cross check with IPCC default values or other @ffinational data, where this
is available.

Any comment:

Sasol Petroleum Temane Lta has a walidration certificate from EffecTech

UK, and ISO 9001:2000 Certification from TUV-SUD.

Data / Parameter:

Densityg

Data unit;

t/Nm
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Description:

Density of natural gas combusted enant process i at Normal temperature
and pressure

Source of data used:

Sasol Petroleum Temane laipprat

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

0.00081

Description of
measurement methods
and procedures to be
applied:

Sasol Petroluem Temane conducts daily tests dfityegnd net calorific value
and send these to Matola Gas Company. The lab Yaglecalibration
certificate from EffecTech, UK .

D

QA/QC procedures to
be applied:

As per international standards required by theslaettification from
EffectTech, UK

Any comment:

Data / Parameter: Eproject.iy
Data unit: Tonnes clinker/GJ
Description: Energy efficiency of element procefsei rotary kiln)

Source of data to be
used:

Calculated from the monthly clinker production, rtldy gas consumption, and
net calorific value of gas

8proiect,i,y = clinker,y (t) / (FFproiect,yX NCVNG)

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

0.218 tonne clinker/GJ

Description of
measurement methods
and procedures to be
applied:

Clinker production calculated from measured rawInmgaut to the kiln and a

5 fixed raw meal to clinker ratio.; Net calorific ved of gas measured daily by
Sasol Petroluem Temane Lta. Gas consumption froggdef,measured as
indicated above. Monitored across all operatioesiqals (e.g. start up, nhormal,
maintenance) of the rotary kiln.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

Riinker,y

Data unit;

Tonnes clinker

Description:

Clinker production

Source of data to be
used:

Calculated from measured raw meal input to the &iid a fixed raw meal to
clinker ratio from empirical engineering study bétMatola plant

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

230,572
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section B.5

Description of Raw meal scale is at the entrance to the kiln. iBedge presented in Annex 4.
measurement methods
and procedures to be
applied:

QA/QC procedures to | Cross check against cement production and cemenufation. Calibration
be applied: procedures presented in Annex 4.

Any comment:

B.7.2 Description of the monitoring plan: |

>>

This section details the steps taken to monitoa oagular basis the GHG emissions reductions fhem t
Cimentos de Mozambique Matola Plant natural gakssiwich project.

The requirements of this monitoring plan are i Math the kind of information routinely collectég
similar companies in the sector, so the procedsiiesld be simple and straightforward for CM and
MGC. If necessary, the monitoring plan can be ugdiaind adjusted to meet operational requirements,
provided that such modifications are approved Deaignated Operational Entity during the process of
verification.

Roles and responsibilities

Table 9: Project management and monitoring structue

Task Person responsible
Overall project monitoring and verification | Marketing Manager, Matola Gas Company
responsibility
Overall project responsibility at Matola plant Mkt lant Manager, Cimentos do
Mozambique
Day-to-day project and monitoring Head of Fabrication Division, Matola Plant
supervision Cimentos do Mozambique
Monitoring of natural gas flow Operations Managdédgtola Gas Company
Reporting gas flow measurements Operations Mandfpnla Gas Company
Monitoring clinker production Head of Fabricatiovi3ion, Matola Plant
Reporting clinker production Head of FabricatiorviBion, Matola Plant
Monitoring natural gas net calorific value | Technical Director, Matola Gas Company
(NCVng) through contract with Temane Gas
Laboratory
Reporting natural gas net calorific value Technlg@mector, Matola Gas Company
Preparation of monitoring reports, including Head of Fabrication Division, Matola Plant
calculation Ofeprgject iy and Marketing Manager, Matola Gas
Company
Review and quality control of monitoring | Matola Plant Manager, Cimentos do
reports Mozambique and
Chief Executive Officer, Matola Gas
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Company
Identification of corrective actions to provigeHead of Fabrication Division, Matola Plant
more accurate future monitoring and and Marketing Manager, Matola Gas
reporting Company

Each year all of the monitoring data for the prergid2 months will be collated electronically andss
checked against the original records by the Direct&afety, Matola Plant and Marketing Manager,
Matola Gas Company. The resulting monitoring regaclude the calculation of emissions reductions,
will then be reviewed by the Matola Plant Manag&mentos do Mozambique and Chief Executive
Officer, Matola Gas Company. Following their apgal the monitoring report will be submitted to the
Designated Operational Entity (DOE) contractedafionual verification. During the reporting and
review, the Director of Safety, Matola Plant andrkéding Manager, Matola Gas Company will also
highlight any corrective actions needed to provit®e accurate monitoring and reporting in the feitur
These corrective actions will also be includedhia monitoring report.

Instrumentation and data collection

Natural gas consumption will be monitored usinguwattric flow meters in the Customer Metering
Station (CMS) hourly and consolidated monthly. Makgas flow meters are installed only in the
entrance of the Matola plant and at the burnettferrotary kiln. Detail on the CMS are presented in
Annex 4.

Clinker production is calculated from measured rag@al consumption in the kiln. Raw meal is weighed
on a scale before entering the kiln, and theseegalecorded by the operator. Details on the proeed
are presented in Annex 4. All data is consolidaeathly.

Net calorific value of the natural gas is measwsidg standard calorimeter equipment at Sasol
Petroleum Temane Lta laboratory. This is reporte@M monthly and included in monitoring reports.

Note that energy efficiency of the kiln in the mrcj is a calculated value and is not measuredttirec
Data storage and reporting

All information will be collected and recorded oiteselectronically as well as in hard copy, andtkep
2 years after the end of the crediting period.

CM will supply electronic and hard copies of théadim MGC. MGC is responsible for emission
reduction calculations and submission of the maoimgpreport.

Training

The head of department for the rotary kiln at thetdl plant is Mr. Jose Francisco dos Santos Neto,
Brazilian, a native of Alagoas, Brazil, who formeworked at a Group Cimpor (Group Cimpor) plant at
Cement Atoll in San Miguel dos Campos, AlagoaszBrarl his plant used natural gas as the primary
fuel for 20 years, with successful operation thioug this period. Mr. dos Santos Neto was traitiing
natural gas use at Cement Atoll and worked atgfasist from 1989 to 2003, and brings this expeftise
the Matola plant.
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The staff at CM Matola plant undertook a three-gliés visit to Twiga Cement Tanzania to learn about
the use of natural gas in cement manufacturindydieg all issues related to normal operation,tstpr
procedures, routing maintenance, safety proceduré&mergency procedures. This trip was supervised
by Peter R. Kashushura of Twiga Cement Tanzanigten@M team was led by Mr. dos Santos Neto.
The team included: John Bergum, Carlos Anastéiriga, Jorge Anténio Magalhdes and Isidro Rui
Salamagy. These staff members in turn conductdirig for other Matola plant operators and staff
during the March — June 2008.

Note that the staff in charge of monitoring clinkeoduction have been implementing this task fonyna
years, so no additional training is necessary.s Thalso true of the staff at the Sasol Petrol&@emane
laboratory that measures the net calorific valug dansity of the natural gas, under contract wititdla
Gas Company.

Emergency procedures

Cimentos de Mozambique has a comprehensive emgrgencedures manual and system in place,
based on procedures and systems used in Cimentsrtigal plants worldwide. Emergency
procedures are under the supervision of the Diraxft&afety for the Matola plant, acting on belwdlf
the Matola Plant Manager. Regular training on grecy procedures is provided for all plant staff an
details of this are kept with the Director of Sgfet

In addition, the gas metering station and pipedireeall equipped with regulation safety equipment t
prevent any accidental release due to the faillismp components of the metering station or piggelin
joints or phlanges.

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

>>
The application of the baseline study and monigprirethodology was completed on 25 October 2008.

Randall Spalding-Fecher

Director, South Africa

ECON Analysis

PO Box 26441, Hout Bay 7806 South Africa
Tel: +27 82 857 9486

Email: spalding-fecher@tiscali.co.za

(not a project participant)
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\ Cl Duration of the project activity: |

\ C.1.1. Starting date of the project activity |

>> 03 /07/2007

| C.1.2. Expected operational lifetime of the_projetcactivity: |
>> 15 years 0 months

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

‘ C.2.1. Renewable crediting period |

‘ c.2.1.1. Starting date of the first crediting_period: |
>> 23/12/2009

\ c.2.1.2. Length of the first_crediting period |
>> 7 years 0 months

‘ C.2.2. Fixed crediting period |

‘ C.2.2.1. Starting date: |
>> not selected

| C.2.2.2. Length: |
>> not selected

‘ SECTION D. Environmental impacts |
>>

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

>>

The switch from coal to natural gas as a fuel taie significant positive local environmental imgsac
Natural gas eliminates the need for costly and fuazes coal handling, and significantly reduces the
local air pollutants that are caused by coal Udgere have been previous incidents at the CM piduetn
excessive CO2 emissions from the kiln would trip ¢hectrostatic precipitators, resulting in a plushe
coal dust and ash that affected surrounding ar€his will not be an issue when using natural gaa a
fuel for the rotary kiln.

There are no negative environmental impacts adsatcvwith the fuel switch. The environmental
authority responsible for licensing CM did not requany environmental study for the fuel switch.
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Environmental impacts studies are requested ongmvithe activity presents significant negative inipac
thus there are no significant negative impactseelo the project activity.

CM has an SABS “Quality of Product” certificate aasido has a valid environmental license for the
current plant configuration. This license is nffeeted by the project activity.

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

>>
The environmental impacts of the project are sigaiftly positive. No Environmental Impact
Assessment is required for this type of projectarrdozambique Law.

SECTION E. Stakeholders’comments |
>>

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

The government of Mozambique has notified the UNEQCTthe DNA as follows:

Ministério para a Coordenacdo da Acgdo AmbientdC@R)

Av. Acordos de Lusaka n°® 2115

P.O. Box n° 2020

Maputo

Mozambique

Ms. Marilia Telma Antonio Manjate ( telma.manjate @oa.gov.mz )
Phone: (258-21)46 5849/46 6245

Fax: (258-21)46 6495

There is no formal process required by the DNAciamsulting with stakeholders, other than what may
be required for normal environmental and businesnses.

Letters were sent to the stakeholders listed beddong with a summary of the proposed CDM project
activity, requesting comments by 8 November 2007.

Consultec

Mobil

Provincial Department of Mineral Resources and gyner
Provincial Department of Public Works and Housing
Maputo Provincial Government

Provincial Department for Coordination of Envirormted Activity
BP Mozambique

Center for the Promotion of Investment (CPI)

Shell Mozambique

National Department of Health

National Department of Industry
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University of Eduardo Mondlane (UEM), Faculty ofdtmeering
Matola City Municipality

E.2. Summary of the comments received:

>>
The following reply was received from the NatioD&partment of Industry:

“We hereby acknowledge receiving your letter, da@e¢L0/2007, in which you present the project to
substitute natural gas for coal as combustion fioethe production of clinker at your cement plamt
Matola.

About the matter, we hereby inform you that we seg@roblems with the implementation of the above
mentioned project, since it will contribute to thedluction of the emission of harmful substancethéo
environment.

Best regards

Sérgio Carlos Macamo
Director Nacional”

The following reply was received from the Univeysif Eduardo Mondlane:

“We hereby acknowledge the receiving of your letteted 30.11.07 on the above mentioned subject, of
which we have the following comment to make. Thaj€ut Idea Note presented is in accordance to the
norms previously typified for projects under the& Development Mechanism. However, it will be
necessary for you to develop a Project Design Decunfor which Cimentos could require the services
of CEE-UP.

Best regards
Dr. Nhambiu
Principal, Engineering Faculty “

E.3. Report on how due account was taken of any commentsceived:

>>
The National Department of Industry reply did nequire any response. The UEM reply was noted, but
the Project Participants had already engaged atfirdevelop the PDD.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

Organization: Matola Gas Company SARL
Street/P.O.Box: Oswaldo Tazama No 169, 10 Andaué&rstp
Building: Rua Tenente General

City: Maputo

State/Region: Mozambique

Postfix/ZIP: Caixa Postal No. 4207 Maputo
Country: Mozambique

Telephone: +258 (21) 486-086

FAX: +258 (21) 486-087

E-Mail: cparsons@agigjoule.co.za

URL:

Represented by:

Charles Parsons

Title: Marketing Manager
Salutation: Mr

Last Name: Parsons

Middle Name: William

First Name: Charles
Department: Marketing

Mobile: +27 8255 41 777
Direct FAX: +27 12 665-1610
Direct tel: +27 12 682-9120

Personal E-Mail:

cparsons@gigjoule.co.za

Organization:

Carbon Limits AS

Street/P.0O.Box: PO Box 5

Building:

City: Oslo

State/Region: Norway
Postfix/ZIP: 0051

Country: Norway

Telephone: + 47 90551137
FAX:

E-Mail: th@carbonlimits.no
URL: www.carbonlimits.no

Represented by:

Title: Managing Director
Salutation: Mr.

Last Name: Haugland

Middle Name:

First Name: Torleif
Department:

Mobile:

+ 47 90551137
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Direct FAX:

Direct tel:

Personal E-Mail: th@carbonlimits.no
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no public funding for this project.
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Annex 3
BASELINE INFORMATION

All relevant baseline information has been incluttethe body of the PDD
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Annex 4

MONITORING INFORMATION

Table 10: Technical specifications of gas metering statioCustomer Metering Station — CMS)

Item Explanation

Type and model of instrument Sensus 6” T-57

Instrument accuracy +/- 1%

How instrument is read By operator, electronicfdtym meter
corrector onto computer with cable

Person responsible for instrument readings MGC fieah staff

How/where data is recorded Laptop manually dowrddait computer
system via Ethernet cable

Error checking and handling Done by operator

Calibration frequency 6 month intervals

Calibration process or standard Done by appoirtid party that is supplier
of metering equipment.

Person responsible for calibration Technical sthtippointed third party

Other maintenance required: what and None

frequency

Person responsible for other maintenance MGC dpesatmanager

Table 11 Technical specifications of raw meal scale

ltem Explanation

Type and model of instrument Hasler, Impact flow meter

Instrument accuracy 2%

How instrument is read electronically by computer

Person responsible for instrument readings Operasmhnical Staff

How/where data is recorded Logbook

Error checking and handling Error measurements vechfrom dataset
Calibration frequency Monthly, or sooner if requesby production
Calibration process or standard Electronic calibratvith reference weight
Person responsible for calibration Technical Staff

Other maintenance required: what and Check regularly and remove accumulated dyst
frequency and material inside

Person responsible for other maintenance Techsial
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