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PROJECT DESIGN DOCUMENT (PDD)

Title of the project activity

Bujagali Hydropower Project

Version number of the PDD

Version 2.1

Completion date of the PDD

5 March 2014

Project participant(s)

Bujagali Energy Limited (Private) and
Government of Uganda, Ministry of Energy
and Mineral Development (Public)

Host Party(ies)

Republic of Uganda (host)

Sectoral scope and selected methodology(ies)

1 - Energy industries (renewable -/ non-
renewable sources) — ACM0002 “Consolidat
methodology for grid-connected electricity
generation from renewable sources --- Versi
12”

ed

Estimated amount of annual average GHG
emission reductions

858,173t CO2e
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SECTION A. Description of project activity

A.l. Purpose and general description of project activity

>>

The Bujagali Hydropower Project (“the Project” cBUjagali”)l is a proposed hydropower facility on the
Victoria Nile in the Republic of Uganda. The Prdjsponsor is Bujagali Energy Limited (“BEL"), a
project-specific company owned by affiliates oh®itGlobal Power, LLC and the Aga Khan Fund for
Economic Development (“AKFED”). Total installed gty of the Project will consist of five 52.7 MW
turbines, which are estimated to supply 1,305 Gyér year to the local electricity grid. The scémar
existing prior to the start of the project activisythe operation of existing grid connected poplants

and addition of new power sources. The renewalkletratity delivered to the grid by Bujagali would
have otherwise been generated by the combinatierisfing and prospective fossil fuel and renewable
based grid-connected power plants.

Uganda has long suffered from lack of electricityd the problem has become acute in recent years.
While the emergency thermal generation prograrh@fGovernment will help to address short term
needs, the Project is needed to address the medlidiong-term need for economical, large-scale,
power generation in Uganda. The Project and powgplg options for Uganda have been the subject of
extensive planning and analysis by BEL and others.

The hydropower facility will consist of a 28 m higlarth-filled dam and spillway works, and an
associated power station housing five 52.7 MW ngbi It is located at Dumbbell Island, approximatel
8 km downstream (i.e. north) of the Town of Jiffae dam will impound a reservoir that extends
upstream to the tailrace area of the Nalubaalekina facilities, inundating Bujagali Falls. The
reservoir will be 388 ha in surface area, comprisfetthe existing 308 ha surface of the VictoriaeNil
river, and 80 ha of newly inundated land. The amafimewly inundated land is small, as the reservoi
waters will be contained within the steeply incideohks of the river. In total the Project will régua
land-take of 125 ha for newly inundated land anaa@ent facilities. An additional 113 ha of land is
needed temporarily for the construction of thelfiyci

In order to connect the Hydropower Plant (“HPP”Jie national electrical grid, Uganda Electricity
Transmission Company Limited (“UETCL") is develogithe Bujagali Interconnection Project (“IP").
The IP will be constructed, owned and operated BY CL.

Electricity in Uganda is very expensive comparethternational benchmarks. The reason is Uganda’s
significant dependence on imported petroleum prsdiidganda is a landlocked country and diesel and
Heavy Fuel Oil (“HFQO") are transported overlandatigh the Kenyan port of Mombasa, 1150 km from
the capital of Uganda, Kampala. The current geimaramix of hydropower and thermal energy has an
average cost of USD 0.27 per kWh in 2b0the power price has been increasing in the penotb the
middle of 2008. The Government of Uganda (“GOU"htivues subsidising electricity to make it
affordable to the end users. Reliance on imporikedas also created a supply risk to Uganda that wa
illustrated during the political unrest in Kenya2fi08. Since 2005, the subsidies provided havethest
GOU USD 60 million per year. For the period 2008041, a loan was agreed with the International
Development Agency (“IDA”) of the World Bank for ather USD 200 million for fuel subsidies.
Through the subsidies, GOU has succeeded to redaaverage power tariff to the consumer to USD
0.17 per kWh, which is still high for many Ugandaoswhich only 5% have access to the power grid.

! www.bujagali-energy.com

% The estimated output of 1,305 GWh is based omdnéracted capacity of 250 MW as outlined in thé\Z#nex
A. Any output beyond this contracted capacity wak be financially compensated.

% Bujagali Il - Economic and Financial Evaluatiom®y, February 2007.
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After commissioning of the Bujagali hydropower glathe cost of power for the consumer in Uganda is
expected to stabilise at USD 0.17 per kWh and thezesliminate the need for the GOU subsidy.

In addition to high prices, the shortage of eledlyihas led to daily load shedding. During loaddiiing
parts of the grid are disconnected to secure #tabfl supply in the remaining parts. Load sheddiag
increased substantially over the past three yesatiseaeffects of a drought and lower hydropower
production have been felt, coupled with contindwad growth. Load shedding at peak periods was
necessary in 2005 even following the commissionidne 50 MW emergency diesel plant in Kampala
in May 2005. Power shortage and subsequent loattisieeis a significant barrier to further economic
development of Uganda.

Emission reduction

The Bujagali Hydropower Project will reduce the ssions of greenhouse gasses in Uganda. The Project
will particularly target C@emissions that in the absence of the projectifctivould have been

generated through a combination grid connected pplaats. Hydropower electricity in general does

not cause emissions of the greenhouse gas i@vever, minor Chlemissions might be generated
through the upstream reservoir that will be momitband included in emission reduction calculations

(see B.3). The electricity produced by the Bujagidropower Project will displace the electricity
produced in the baseline, which to a large extebased on diesel and heavy fuel oil generatotsetha
considerable volumes of GOt will also avoid the need for future oil firggeneration.

Contribution to Sustainable Development, Economic & Social Benefits

The Project will provide access to electricity froemewable energy sources. Since the Project will
stabilise or lower the power tariff in Uganda antl eliminate the need to load shed, it also stiates
sustainable economic development of the countegterg new jobs both directly and indirectly.

National benefits for Ugandans

When completed, the Project is expected to proaidignificant boost to the Ugandan economy by
sharply reducing the country’s current power deficid significantly reducing the present use of
expensive and polluting oil fired thermal power gextion and the use of private diesel fired ges-set
used during load shedding. The Bujagali HydropoRmiject will support economic growth, create jobs
and improve the country’s competitive position bbionally and internationally. The Project iscals
expected to help meet the anticipated near-terne@se in energy use in Uganda, estimated at 25-40
MW per year.

The Project's principal macro benefits for Ugandduide:

New supply of clean, reliable energy

Lower electricity costs and tariffs

Reduced electricity rationing

Increase in economic investment and national income
Increase in export revenues

Stimulate support for rural electrification progmm

Improving local communities

The Project will also benefit the residents andheoaes of local communities near the Project iy
jobs, primarily unskilled and semi-skilled, willeate employment opportunities for Ugandan workers.
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In addition to improving the local economy, the jeob sponsors are committed to preserving the
heritage and cultures of nearby villages. Meetinik representatives from the Kingdoms of Buganda
and Busoga are helping identify actions neededlfd that commitment.

An estimated 1,000 - 1,800 workers will be emplogegeak times during the four-year construction
period. By closely interfacing with local villagepresentatives and through newly established
recruitment centres, the Project team is givindguesnce to local residents living in the area riear
Project. This increase in employment and econoutigity is stimulating the local economy, leadir t
investment in new and existing businesses andiadditjob opportunities for local residents.

BEL is committed to providing additional sustair@bkenefits, primarily for the local region affectey
the Project. BEL's Community Development ActionrPsupports long-term development initiatives on
both sides of the river: Wakisi Subcounty (westk)an the Mukono District and Budondo Subcounty
(east bank) in the Jinja District. The Project Sqmons working closely with local training instigg to
implement vocational training programs for locaidents. The Project will construct a new market
center near the Project in order to foster grastssreconomic growth in the area.

BEL plans to invest USD 2.4 million in communitytiaa initiatives. The major features of the current
community development action plan includes:

= Improve local facilities, such as:
= Funding the construction of a public water system;
= Construction and refurbishment of schools;
= Construction of a local market centre;
= Refurbishment and equipping enhanced health catdits; and
= Construction of a waste water treatment facility.

= Support sustainable economic development through:
= Enhanced job creation and worker training;
= Improved agricultural productivity and marketing;
= Providing support and partnership for tourism aca-@®urism;
= Reforestation programs; and
= Promotion of other business activities.

= Establish social/environmental programs such as:
= HIV/AIDS prevention education programs;
= Other health and sanitation improvement educatiogrmams;
= Youth education programs;
= Grievance and feedback process for project affeptample and construction workers;

and

= Active engagement with local cultural groups (Budgmiingdom and Busoga Kingdom).

BEL is also committed to complying with World BaRbklicies regarding Project Affected People
(PAPs). Although the resettlement of displaced PéiPthe project site was completed prior to BEL'’s
involvement in the Project (i.e. previous developtriey AES Nile Power Ltd.), BEL has completed a
survey of those PAPs displaced by the Projectderto ensure living standards are maintained or
improved. Special attention is paid to identify andnitor the livelihood of vulnerable PAPs affectsd
the Project.

The Project has implemented a robust communitywdtatigon program to actively engage the local
communities and establish structured third partyitooing committees. Interfacing with these local
committees will ensure good feedback of issuesideas to BEL. These local groups are also essential
in developing community needs assessments andnmepi@tion of BEL's Community Development
Action Plan.
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The Project is closely interfacing with severalastthird party monitoring entities including a phot
social and environmental experts (POE), lenderadfecivironmental staff, lender engineers, and GOU
agencies. BEL is being advised by an independetriad$ NGO that closely monitors the Project
activities in the local communities. Working clogelith these various groups is providing BEL valieab
expertise and feedback in order to improve thecéffeness of the Project social/environmental plans

A.2. Location of project activity
A.2.1. Host Party(ies)
>>

Republic of Uganda

A.2.2. Region/State/Province etc.
>>

Eastern Region, Jinja District

A.2.3. City/Town/Community etc.
>>

Jinja

A.2.4. Physical/Geographical location

>>

The Project activity is located near the city ofjdj the second largest city in Uganda. The Prgietis
located on the Victoria Nile River 8 km downstreahthe Nalubaale and Kiira hydroelectric plants.
Within the Project area, the river varies in widdgtween 200m and 600m and slopes downwards as it
surpasses the nearby Dumbbell Island. The geograptoordinates are 0.501322” N and 33.13895E.
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Figure 1: Map of the Project location

A.3. Technologies and/or measures

>>

The Project uses water from the Victoria Nile Rit@generate electricity through five vertical Kapl
turbine generator units with an installed capaocft$2.7 MW each (total capacity of 263.5 MW) and
total design flow of 1375 ffs. Based on predicted annual hydrology the aeesagual energy
production is expected to be 1,305 GWh/year.

The water will be stored in a small reservoir vatBurface area of 388 hectares, 88 ha greatethban
existing surface area of the river, and is expettgutovide live storage of 12.8 million’raf water at

full supply. The regulating capacity of the resarv® very small, therefore the water flow aftee ttham

will generally be unchanged by the Project. Bujagsés the water coming from the upstream Kiira and
Nalubaale hydro power plants. The quantity andrtgrof water released from Lake Victoria will
continue to be controlled by the operation of tHesdities.

All power from the Project destined for the natibgiad will flow through a high voltage substation,
which will be located on the west bank of the rivEne generator transformers will increase theagsit
from 9.5 kV to 132 kV for entry into the onsite Bgpli Substation which will connect to the Ugandan
high voltage electric grid. New transmission lii@pproximately 100 km total length) will provide
improved transmission capacity between Eastern digand Kampala. The new transmission upgrades
will be operated at 132 kV, but will be designed2@0 kV to support a future planned regional
transmission network.
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The scenario existing prior to the start of thelengentation of the project activity is the operataf the
current fossil fuel based (150 MW) and renewable (W) grid connected power plants and the
addition of new plants thus the same as the basstianario (see B.4 and B.6.1. Step 1). The Prigect
Greenfield therefore no equipment and/or faciliiseprior to the project implementation. The Pobje
will reduce CQ emissions that would have been generated in thenale of the project activity through
a combination of grid connected power plants (s€e1BStep 1).

Lifetime

Hydropower projects are typically designed andtldail long life expectancies provided satisfactory
operations and maintenance is provided. For thadlj hydropower project, the following design
criteria are being followed:

The design life of the dam and principal waterireta structures is in excess of 100 years. Alkeoth
structures have a design life of at least 60 ye#tsan added requirement that no structural elémen
shall require refurbishment or replacement withia first 30 years. Equipment and all other opegatin
components have been designed for a minimum operkfe of 30 years. With reasonable care, the

operating life of most of the components shall tiysaxceed this term.

Technology transfer
The HPP has contributed to technological advancenfdoganda in a number of ways:

All equipment imported for the HPP and IP are stdtthe-art and environmentally safe. BEL,
through the work of the EPC contractor Salini aydBEL itself, invested in the training of
Ugandans in the installation, operation and maamer of the equipment and in the observance
of internationally recognised social and environtakrpractices associated with HPP as
highlighted below.

BEL sponsored the training of 30 BEL and UECTL a#is aimed at contributing to Uganda’s
skill base in internally recognised social and emvinental practices associated with hydropower
development. The areas of training included: dafatgasocial and environmental assessment
techniques; health and safety and social monitofiihg training was organised and delivered by
a Canadian based company called Manitoba hydro.

BEL provided training opportunities for interns. iterns were placed under the Social &
Environment department and 7 under the engineatemartment. These interns worked with
local and international experts and were exposednternationally recognised social and
environmental practices.

4 interns have been selected to work under thetriglacechanical Manager with a view of
equipping them with a solid foundation in electtieagineering valuable for future projects.

11 local engineers have worked alongside expateatgneers in BEL under the supervision of
the construction manager and Transmission Line gana hese have been involved in both the
technical and management aspects of the HPP. Hsisshhanced transfer of technology and
enlarged the pool of local engineers capable ofpsumg future hydropower development
projects.

12 Ugandans are employed by BEL in the social andrenment area. These receive on job
exposure to best practices in the social and emviemtal area. This is mainly done through
guidance from the Social & Environment POE and oih&ernational agencies that monitor both
the HPP and IP.

Salini expatriates have trained hundreds of locgireeers, technicians and craftspersons in a
variety of technical, management and trade ski&t will be valuable in the development and
operation of future hydropower and interconnecpasjects within Uganda.

Table 1. Technical details of the Bujagali HPP.
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Dam Type Clay core rock fill dam

Dam Height 28m

Dam Crest Length 560 m

Spillway Gated; 1 flap (300 #s) and 2 radial (3000 its)
gates

Type of Intake Integral intake and power station

Installed Capacity 263.5 MW

Turbines Kaplan (52.7 MW)

Number of Turbines 5

Maximum Discharge per 275 m/s

Turbine

Generator Output 62 MVA

Power Station Surface type in left channel arounchbbell Island

Reservoir Surface Area 388 ha

Plant Load Factor 60%

Average annual Elec. generatign 1,305 GWh

Plant’s Load Factor (PLF)The analysis of the expected hydrology and anenetgy productich
presents a low hydrology case (687 cm) and a hagk ¢1247 cm), along with a probability of eackn lo
(79%) and high (21%). A weighted value of 805 snoalculated as average annual river flow with a
P/Q ratio of 0.185 MW/cm and average power outfpuid® MW based on the contracted capacity.
Multiplying the average output by 8760 h/yr (assugnl00% availability), result in average electsicit
generation at 1305 GWh/yr. This is about 56.5%alvéad factor based on the actual installed
capacity.

Figure 2 shows the layout of the Project, whileué3 indicates the future reservoir area.
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Figure 2. Layout of the Bujagali hydropower project.
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Figure 3. Reservoir area

A.4. Parties and project participants

Party involved
(host) indicates a host Party

Private and/or public
entity(ies) project participants

Indicateif the Party involved
wishesto be considered as

(Private)

(asapplicable) project participant (Yes/No)
Republic of Uganda (host) Bujagali Energy Limited Yes
(Private)
Government of Uganda,
Ministry of Energy and Mineral
Development (Public)
The Netherlands Bujagali Energy Limited No

A.5. Public funding of project activity

>>

The funding from multilateral and national finangiagencies will not lead to diversion of Official
Development Assistance (“ODA”), see Appendix 2.

SECTION B. Application of selected approved baseline and monitoring methodology

B.1. Reference of methodology

>>

The Project will apply the following methodologydarelated methodological tools:
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= ACMO0002, Consolidated methodology for grid-conndogectricity generation from renewable
sources --- Version 12;

= Tool for the demonstration and assessment of adility --- VVersion 5.2;

= Tool to calculate the emission factor for an eleittr system --- Version 02;

B.2. Applicability of methodology
>>

ACMO0002 the most appropriate methodology for thejéut because:

= the Project is the installation of a grid connedtgdropower plant with a run-of-river reservoir,
and therefore a renewable energy Project;

= the Project is a new hydropower Project with a mese which has a power density larger than
4 W/nt. Thereservoir area is 388 haplant capacity is 263.5 MW, resulting in a powlensity
of 67.9 Winf &

= |t does not involve any fuel switching from fos#hilel to renewable energy at the site of the
Project.

= The geographic and system boundary for the Ugamddional interconnected grid and the
region where Bujagali is located is clearly idaatife and the characteristic information of the
grid system is accessible.

B.3. Project boundary

Table 2: Sources of Gasesin Project Boundary

Sour ce GHGs | Included? Justification/Explanation
° CO, Included
8 | Grid CH, | Excluded o _ N
g electricity Only CO2 emissions from grid connected electricity
o production | N2O Excluded generation is accounted for.
2
CO, Excluded Minor emissions according to ACM0002 V.12
Hvdro According to ACM0002 V.12, since the power density
2 eI)éctric of the Project is more than 10 W/m2, CH4 and CO2
g clectricit emissions from the reservoir are excluded for er-an
Q3 roductign CH Included emission reduction calculations. However, the
(s ﬁmludin 4 installed capacity and the reservoir area will be
5 the g monitored annually and if the power density drops
a rfeServoir below 10 W/m2, CH4 emission from the reservoir will
be accounted and quantified as project emissions.
N,O Excluded Minor emissions according to ACM00022/.1

> Bujagali Hydropower Project Social and EnvironméAssessment — Main Report, December, 2006.

® The power density limits the applicability of theethodology to projects that inundate little larad MW installed
capacity. This limitation is to exclude projectgiwhigh emissions from newly inundated land (e.gthane
emissions from anaerobic decomposition of vegetatielease note that for this project in fact dtyha of land
will be inundated outside the existing river beitjrg an even higher power density of 299 W/m
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The CQ emission factor for the displacement of electyigénerated by power plants in an electricity
system takes into account all €@missions by all thermal power plants that willdigplaced due to the
Project. Therefore the spatial extent of the Ptdpecindary includes:

= The Bujagali Project site including the reservoir;
= All grid-connected power plants;

Project boundary

EGFacinty,y; Net Elec. to the grid (MWh)

Probable CH

PE,. Project emissions (tCQ
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CAPs;.  Project output capacity (MW)

reservoir

_______________________________________

Figure 4. A scheme of the Project boundary

Table 3 elaborates on the sources and gases witthie Project boundary.

B.4. Establishment and description of baseline scenario
>>

Following ACMO0002, the baseline scenario for renelMyanergy projects is:

“Electricity delivered to the grid by the Projedtiaity would have otherwise been generated by the
operation of grid-connected power plants and byattdition of new generation sources”.

This is reflected in the combined margin (“CM”) callations according to the “Tool to calculate the
emission factor for an electricity system”. For taculation of the CM, data from the Ugandan
interconnected grid to which Bujagali will be cooterl has been analysed. The baseline scenarie is th
electricity generated and delivered to the gridh®ymix of:

= The grid connected operational power plants (reizegnas operational margin or “OM”) and

= The addition of newly built generation sourcesdregd to as build margin or “BM”).

OM represents the operational power plants, and8Bah estimate of the likely future scenario based
the most recent expansion of the system. OM anddjdther make up the combined margin.

The Project will reduce CO2 emissions that wouldehlaeen generated in the absence of the project
activity through a combination of grid connectedavpo plants (see B.6.1. Step 1).

This PDD has used publicly available informatioonfrthe UETCL.



g
\\%’@ UNFCCC/CCNUCC ¢ @E
N L
CDM - Executive Board Page 12

B.5. Demonstration of additionality

>>

Following the “Tool for the demonstration and assesnt of additionality — Version 5.2" it is
demonstrated that the Project is additional because

= The prospect of receiving CDM revenues has beenmgortant factor in the decision to
implement the Project (starting date test);

= There are various alternatives to the Project agtihat are consistent with current laws and

regulations in Uganda (step 1);
= The Project faces barriers to implementation thatelieved by the CDM (step 3a);

= The implementation of at least one alternativeh® Project is not affected by the identified

barriers (step 3b);
= No projects comparable to the proposed CDM praetvity exist in the country (step 4).

Starting date test
The starting date of the Project activity (21 Deben2007) lies before the date of validation, sebld

(D

1”4

3 and Table 4.
Table 3: Project development timeline

Date Milestone

1996 The GOU and AES Nile Power Ltd first discuss development of hydropower in
Uganda

1997 — AES carries out numerous studies and preparatdiytaes to plan its project

2002

September | AESNP participates in the CDM procurement prograrofrte Dutch government to

2002 sell CERs from its project

2003 Withdrawal of AESNP from the project and G@thtinates the development of the
project by AESNP

16 January| GOU launches a Request for Proposals/Prospectesaiton to the Development of th

2004 Bujagali Hydropower Project

23 GOU issues a revised version of the Request fqud¥als/Prospectus, the Proposal

February | Evaluation Criteria, the draft Implementation Agremnt and the draft Power Purchas

2005 Agreement

23 March | GOU receives three proposals for the developmetiieoProject

2005

April 2005 | GOU selects the consortium led by IPS(¥@ (which included a commitment from
Sithe Global) to start negotiations on developnoéithe Project

January Power Planning Associates carries out the EconamdcFinancial Evaluation Study by

2006 — order of the International Finance Corporation

February

2007

January R.J. Burnside International Limited carries out $azial and Environmental

2006 — Assessment

December

2006

April 2007 | Project lenders and guarantors approve the fingnuackage of the Project. Lenders

- and/or guarantors include the World Bank Group (&MIGA), European Investment

December | Bank, African Development Bank, Proparco, AFD, DE®) and commercial banks

2007

25 May Implementation Agreement and Power PurchAageement signed between Bujagali
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Date Milestone
2007 Energy Limited and the GOU
25 May Construction contract with Salini Hydro Ltd. Signead Initial ground activities begar
2007 after a bridge loan issued from the GOU
6 Amended and Restated Implementation Agreement angPPurchase Agreement

December | signed between Bujagali Energy Limited and UganiéatEcity Transmission Company
2007 Limited.

21 Financial closure achieved.

December

2007

21 Project Starting date. Full Notice to Proceed idsa®d construction contract with
December | Salini Hydro Ltd. and Salini Costruttori S.p.a.enmg into force

2007

All Project participants involved considered theantives from the CDM long before the starting dzte
the Project. Documented evidence of consideratidtheoCDM revenues in the investment decision by
BEL, its shareholders IPS and Sithe Global anda®&J includes:

= The main agreements between the GOU and BEL, lbha¢mplementation Agreement and the
Power Purchase Agreement, both dated 25 May 200&.dbcuments set out the intention by
both parties to register the Project as a CDM ptaetivity and share the ensuing CER revenue.
The development of the CDM project activity is agten Article 14 of the Implementation
Agreement. Reference is made in the preamblestimdgreements;

= An early draft version of the PPA dated 20 Augu3@% section 15.18;

= Presentation to the Investment Committee of orteethareholders dated 16 April 2007;

= AKkey investment memo relied upon by one of theefalders dated 21 May 2007.

Ever since the starting date of the project thggoetgarticipants have engaged in continuing aad re
actions to secure the CDM status for the projetviacin parallel with its implementation, see the
overview in Table 4. The Implementation Agreemeithwthe GOU obliges BEL to develop the
“Emission Reduction Project”, including the devetmgnt of the PDD and the commercialisation of the
ensuing CERs, ERs and/or VERs. The Implementatigreédment further stipulates the distribution of
CERs as follows: 60% to the GOU and 40% to BEL.

Table 4: Activitiesto secure CDM registration asfrom project starting date

Date Milestone

21 December 2007 Project Starting date. Full Ndticeéroceed issued, bringing into full force
the Construction Contract and start date. Actuairadment to start
construction.

March 2008 Request for PDD preparation proposals

18 June 2008 Contract for PDD preparation signéld @Glimate Focus

11 — 15 August 2008 Fact finding mission for PDBgaration

2 September 2008 PDD preparation plan presented

14 November 2008 Request for validation proposals

27 February 2009 First draft of PDD presented tjgut sponsors

28 May 2009 Further request for validation propssal

6 July 2009 First indicative price offer received

January 2010 Further request for validation prolsosa

July 2010 Start validation
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Step 1 — Identification of alternatives to the paajt activity consistent with current laws and
regulations

Sub-step la: Define alternatives to the projectiaity

Realistic and credible alternatives available o Rnoject participants or similar project
developers that provide outputs or services conmpanaith the proposed CDM project activity
are the development of:

1. The proposed project activity undertaken withouinberegistered as a CDM project
activity.

2. An equal capacity of decentralised medium and Ipaed diesels burning HFO with unit
sizes of 10 MW to 50 MW net.

3. An equal capacity of decentralised open cycle aerdrative gas turbines with unit sizes
of 30 MW ISO rating (26 MW site rating) burning Aumotive Gas Oil, or industrial gas
turbines with a capacity 67 MW ISO rating (57 M\Wesiating).

4. Combined cycle gas turbine plant, burning eithelubtrial Diesel Qil with a unit size of
100 MW ISO rating (84 MW site rating).

5. Steam plant burning HFO with a unit size of 100 M¥{.

6. Geothermal plants.

7. A Hydropower Plant at a different location.

Coal fired plants are not considered as this fai@lt available in Uganda. HFO would be 180cSt
fuel oil, which is available in the region. Conyrdo HFOs with a high viscosity, this fuel does
not require heating before it can be handled aed.uBhe alternatives are discussed in detail in
the Economic and Financial Evaluation Study (Buljidtja Economic and Financial Evaluation
Study, February 200Y.

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

All of the mentioned scenarios are consistent witindatory laws and regulations in Uganda.

Conclusion: All mentioned scenarios are consistattt mandatory laws and regulations in Uganda and

therefore the Project satisfactorily passes Step 1

Step 2: Investment analysis

Not included

Step 3: Barrier analysis

Sub-step 3a: Identify barriers that would preventplementation of the proposed CDM project
activity

Analysing the Project’s history, it becomes clinat the prospect of CDM benefits was able to
help lift at least two key barriers, which are @edied below:

= A barrier due to the financial position of the Goveaent of Uganda;

= Investment barriers

" http://siteresources.worldbank.org/EXTBUJHYDPOWPREYources/BujagaliEconFnclEvalStudyMainText.pdf
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Barrier due to the financial position of the Govaant of Uganda

Under the terms of a Power Purchase Agreement "RRITCL, the state-owned electric
transmission company in Uganda, is purchasingaflen produced by the Bujagali Project
Under the terms of a Guarantee Agreement, the G&lplovided a sovereign guarantee of the
performance of UETCL under the PPA, see Figureh®. FPA is structured as a monthly
capacity payment, based on availability of the pl@mce the Project is fully operational, the
yearly payment amounts to approximately USD 11dieni.

This annual payment obligation constitutes a batdaehe implementation of the Project, for
three main reasons.

Firstly, shortfall in collecting revend& UETCL historically has had difficulties collecting
payments from the network electricity customersohtpurchase the power from the distribution
company Umeme, the national power distribution camypwho in turn purchases the power
from UETCL. This could make it difficult to raiske revenue to make the capacity payments. In
2005 only 47% of generation was paid for by endsiddain issues are: high technical
distribution losses, high unbilled energy (not medieand/or billed), and high unpaid bills.
UETCL and Umeme are working to reduce losses, ingoollection rates and bring down
arrears. The Economic and Financial Evaluationysexgbects losses go down to 21% in 2012.

Whilst UETCL and Umeme are taking steps to redhesé losses it appears that there will
continue to be a shortfall in collecting revenuke payment of CER revenue will assist the
GOU as the guarantor to UETCL to bridge this sladirtfee next.

j GOU .I 1PS(K) controlled . 8G Bujagall l MIGA
| lequity in kind) I SPY Lo | HoidngsLtd. - l [ e ]
Indeminity Agresment i Fugl;;!;\n;o:r

1 of

| Uganda

vouect Agreement

implamentation Agresmant | Gumrantes
SR T Agresment
. k]
A i ; | il i UETEL
PN ] ' Peowser Purchase Agreement
e t ; -
EFC Coabact wrm
SR i
i EFC Conwractor | O&M Contractor: |
i Salini/Alstom Sithe Affillate
i | e -

Figure5: the principal project contractual agreements

SecondlyForeign ExchangeUETCL is paid for electricity in Ugandan Shillimgvhile UETCL
will pay BEL in US Dollar$". This creates an exchange rate risk for the GOlHet/gandan
Shilling fluctuates significantly against the USldpand has lost about 50% of its value since
2000, see Figure 6. At the same time, the avaitaloif US dollars is limited. As an illustration,

® The World Bank, International Finance Corporatiang Multilateral Investment Guarantee Agency: €ebj
Appraisal Document Private Power Generation (Bujpgaoject, Report No. 38421-UG, 2 April 2007

° Economic and financial evaluation study, table 9-6

% Economic and financial evaluation study, paragragh

* Economic and financial evaluation study, paragi@zh
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in January 2009 the Ugandan Central Bank had end&gtollars to cover 5 months of foreign
exchanged based impdftsThe annual payment for electricity to BEL repreases% of this.

2,500 Uganda Shilling Vs. USD
2000 /—-4/\_,
£
500
v
o] /
2000
&
2500
0

1998 2000 2002 @82?“5 2006 2008 2010

Figure 6: Exchange rate change over time: Uganda Shilling Vs. USD. Sour ce:
https://www.cia.gov/library/publications/the-wor |d-factbook/fields/2076.html

An average yearly depreciation of 20% of the Ugan8hilling versus the US Dollar implies a
payment risk of USD 23.2 million per year to whitle Ugandan government is exposed to. The
payment of CER revenue will assist the GOU as tlsgantor to UETCL to mitigate this
exchange rate risk, see next.

Thirdly, external risks assumed by the GOU under the:Rf?Addition to revenue collection
risks and foreign exchange risk, the UETCL and equosntly the GOU are also exposed to
external risks like low hydrology, capital cost @stion and lower demand growth. These risks
can affect the projected revenues or increaserttiefzated costs.

The Economic and Financial Evaluation Study indisagxpected power production in low
hydrology and high hydrology scenarios. The lowreyaby scenario amounts to 1,198 GWh per
year and the high hydrology scenario to 2,132 G\athygat®. The modelled output has been
conservatively set at 1,305 GWh per year. In cdsgvdnydrology scenario prevails over a
longer period of time, the plant will produce 15%/6G per year less than expected, creating a
financial risk for the GOU of about USD 13.5 miti4

The PPA allocates capital cost escalation largethé GOU. Capacity payments to BEL can
thereby increase while revenue will remain unchdn&emilarly the GOU is assuming the risk
of lower demand growth, which affects the collectal revenues.

How the CDM alleviates this barrier that prevented Project from occurring

The anticipated CER revenues contribute signifigatiotmitigating these risks. The GOU
receives 60% of the CER income which is estimatadSD 10 — 17 million per year, depending
on the amount of generation and CER prices. Tivwsmae will help bridge the gap between
electricity sales revenue and payments to BEL.

12 Bank of Uganda: Monthly Economic And Financialibators, January 2009, http://mww.bou.or.ug

13 Economic and Financial Evaluation Study, paragi@gh

14 Estimated from the average annual payment of USBniillion and the modelled output of 1,305 GWhA52
GWhlyr represents a shortfall of 11.6%.
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Collection rate: Should collection rate remainheg 2005 level of 47%, and if the targeted
average consumer price of USD 0.17 per kWh israthithen the GOU will face a yearly
shortfall of USD 12 million in payments to BEL. TRHEER income could bridge this gap
(exclusive of the cost of the transmission linenptetely.

Foreign exchange: An average yearly depreciatid2086 of the Ugandan Shilling versus the US
Dollar implies a payment risk of USD 23.2 millioripyear to which the Ugandan government is
exposed to. The estimate CER income of USD 10 millibn per year covers this risk up to
73%.

Low hydrology: continuous low hydrology exposes @®@U to a financial risk of USD 13.5
million. The CER income may be able to mitigates thsk completely.

Capital cost escalation, lower demand growth: tBE® Cevenues provide the GOU with a
cushion against these risks.

At the same time, the risks assumed by the GOlesemt a credit risk to BEL, the Project
sponsor. The CER revenues to be received by GOllsubktantially mitigate the anticipated
shortfall and hence be an additional comfort fot.B& payment of amounts due under the
PPA. Similarly, the 40% of carbon income receivg®BEL mitigates exposure to the payment
risk, as carbon buyers will make the payments nd kearrency.

Investment barrier / Barrier due to prevailingqgiiee

The Project is the first of its kind in Uganda. Tgreject is unique in many aspects: the project is
the single largest private investment ever in Ugaridprivate investment of the scale of the
Project has never been made in Uganda: with aitotastment size of USD 798,580,000t
outnumbers annual FDI (2004 value) by almost 400B&reby the project is also the single
largest private investment in the power sector ganda.

Hurdles and barriers had to be overcome to finthe@stor committing to this unique project
and make it happen. The CDM was instrumental imiakting these hurdles.

Hurdles to overcome were:

- poor investment climate for large scale investments

- structure and character of the power investments;

- credibility of the project sponsor to the GOU ahd financiers.

Investment climatdJganda is facing difficulties in attracting privagector investors for large
scale durable investments. While Foreign Direcestment (FDI) was increasing up to USD 222
million in 2004, most FDI went into manufacturingrainly beverages, sugar, textiles, cement,
footwear, packaging, plastics and food processinghfe local markeét. The Institutional

Investors Country Credit Rating, an index based birannual survey of leading commercial
banks ranks Uganda 21-31 between 2003 and 2008amga of 1-100 with 100 being the bEst.
Obtaining project finance, especially for largejpots, is very difficult in Ugand& The rating

by Euromoney Country Risk Poll, that provides &ngabf the political and economic
performances of 185 sovereign countries ratesdhatey 35.9 on a 1-100 scdle

Private power investmentBivestments in the power sector of Uganda caddjteonal risks on
top of the general investment climate describedr@bo

!> World Bank: Project Appraisal Document Private Bo@eneration (Bujagali) Project, para 53 (2007)
8 MIGA Operations: Snapshot Africa, 2006ww.fdi.net/snapshot_africa
Y http://rru.worldbank.org/BE Snapshots/Uganda/defasiix

18 http://mww.doingbusiness.org/ExploreEconomies/Peoayid=193
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- asset recoverability;
- counterparty risk.

Asset Recoverabilityzor small thermal plants, investment risk is rediisecause, in the event
that UETCL defaults on payment for electricity, #éeset can be physically moved out of the
country and used elsewhere, thereby significaritijucing investment risk. This is not the case
for the Project, which involves a permanent non-albe installation which relies totally on the
sales revenue from UETCL.

Counterparty riskUETCL, the government owned power distributiompany, is the
designated purchaser of all power fed to the Ugaiglial. Even while backed by the GOU, a
default counterparty risk remains for any investathe power sector. The existence of this risk
is confirmed by the World Bank Group’s making aable a MIGA investment guarantee for the
project. MIGA and WPHL® have executed an agreement under which MIGA igigireg equity
“political risk” insurance in a coverage amouniusD 115,000,000. Coverage is for breach of
contract by GOU and would indirectly cover expraginn, transfer restriction, and war and civil
disturbance. The Bujagali HPP was registered witGMon 22 November 2005 and the
Preliminary Application for Guarantee was submitie@d1IGA on 10 January 2006. Initial
clearance from the MIGA board was received in M&806. MIGA’s board approval was
granted on 26 April 2007. The agreement was exdaute29 June 2007

The power sector risks become evident when asgeigrstructure and development of the
power market in Uganda.

The power sector in Uganda was reformed in 1999 wReeliament passed the Electricity Act.
Before that time, power was a government monopuplémented by the Uganda Electricity
Board and no private investments were allowed.iBusvarge scale investments include the two
existing hydropower plants (Nalubaale (1954) anidak(2000-2002)). Nalubaale was developed
before Uganda'’s independence and for that reasumt®e compared to the current project.
Kiira was fully publicly financed by internationgtants and multi-lateral lender loans to the
GOU™. Only in 2003 were these two plants privatised soid to Eskom Uganda, a subsidiary of
Eskom Enterprises (Pty) Ltd Since the power sector reform private investmantse power
sector are taking place. The most significant itmesits are tiny however compared to the
Project: Recent developments in grid connected pgwagluction in Uganda are mainly grid
connected diesel and HFO generators, typically 50 i size. These production facilities come
as temporary portable units and are installed, geshand operated by private companies.
Investment and O&M cost are recovered throughahié based on PPAs paid in US dolf&ren
short-term power purchase agreements with UETCLT CIEhas contracted with several
operators to install and operate such plants dveepéast 10 years in order to reduce the acute
power shortage. Typical PPAs amount to 3-5 yeara/elP investments with larger lifetimes
include small scale hydropower en biomass plahés|argest of which measures 12 MW, see
Table 6. Other than that, private sector powerstments are limited to small diesel generators,
purchased and operated by private entities inctuttioal industries, hotels and offices. These
generators are typically 1 — 5 MW and provide epéngimes of load shedding

9 World Power Holdings Luxembourg, S.a.r.l. It iretitly holds 100% of the Sithe Global ownershipriesein
BEL and its investment in BEL (through a lower tielding company)

20

http://www-

wds.worldbank.org/external/default/WDSContentSeMiESP/AFR/2010/03/10/46633B251EB5FF3285256F020

082EQF5/2_0/Rendered/PDF/46633B251EB5FF3285256B2HIF5. pdf

2L World Bank: Project Appraisal Document Private Bo@eneration (Bujagali) Project, Annex 1, pardZ107)
%2 http://www.era.or.ug/GenerationTariffs.php
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A previous attempt to develop a hydroelectric popr@ject at Bujagali was undertaken by the
AES Corporation, a US company. In 2003, AES witladfem the project, claiming economic
reason$. Subsequently the GOU started a transparent ljdutincess to seek a new project
sponsor to develop the projé&tt

Another large hydropower project at Karuma is fgamilar difficulties. The Karuma plant,
downstream of Bujagali on the Nile is a proposedrbgower plant with planned capacity
between 200 and 650 MW. The private sector prgpohsor, Norway-based Norpak Power Ltd,
withdrew from the project in 2008, after which BO®U is trying to develop the project as a
public sector investmeft.The failure of the GOU to attract private investr directly blaimed
to the difficult Ugandan business environment, agic to amongst others Business Monitor
Internationaf® The GOU has tendered the project in September 204 ®ext attempt to get the
project realised.

Credibility of the project sponspi he size of the Project and the level of longtelebt required
necessitate a sponsor consortium with strong ctedgenboth technically and financially, in
order to be acceptable to the GOU and raise thdsftmreach financial closure. This is
confirmed in the Project Appraisal Document of ¥kerld Bank, IFC and MIGA. The history of
the Bujagali Project demonstrates that investoligngito invest in a project of this size and of
this risk profile are very limited. The Project wassuccessfully developed by the previous
Project sponsor, AESNP, which withdrew from thej&bin 2003. In 2004 the GOU began
searching for a new sponsor and publicly tenddredProject. The GOU received
prequalification proposals from five groups of putal sponsors, out of which three qualified to
submit a full proposal. Out of these three, profmeaonly two were deemed satisfactory,
indicating the very limited amount of qualifyingagips. One of the factors that BEL’s
shareholders took into consideration when makiegrlkestment were the CER revenues, as
discussed earlier in this section and below.

How the CDM alleviates this barrier that prevented Project from occurring

The revenues from the CDM were instrumental invédléng the described hurdles in several

ways:

- the CDM benefits were (and are) in particular intaot to Sithe Global, which holds 60% of
the shares in BEL as a means to strengthen thedasscase (direct benefits);

- the income from CER sales that are designatedet@thU mitigate the counterparty risk of
the project sponsors (indirect benefits).

Direct benefitsUnder the Implementation Agreement with the GOBLBvill gain 40% of the
CERs generated by the Project. The revenues freradle of these CERs were estimated to
contribute 140 bps to the equity-IRR of Sithe GloBéihe Global is an international
development company formed in 2004 to develop, ttoas acquire and operate strategic assets
around the world and is an affiliate of Blackst&@epital Partners. Sithe Global considers the
income from the CERs an important tool to mitigdie risks of the Project and to secure the
revenues and the IRR of the investment. The rikiseoProject are such that a solid package of

2 yarious sources, e.http://www.power-technology.com/projects/bujagadind
http://www.ens-newswire.com/ens/aug2003/2003-0&2.3¢ml

24 World Bank: Project Appraisal Document Private Bo@eneration (Bujagali) Project, Annex 1, pardZ%07)
% http://www.ifandp.com/article/002066.htrahd

http://www.allbusiness.com/company-activities-masragnt/company-strateqy/14031329-1.html

% http://store.businessmonitor.com/article/326212
27 http://www.energyandminerals.go.ug/BujagaliDocursédvertPregKaruma.doc
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potential upsides is required to offset potent@hdsides. This becomes clear from an analysis
provided to a shareholder investment committee véugrity approval was requested in May
2007. The importance of the CER income to the s$iwdders is also confirmed in a presentation
to the shareholder investment committee in Aprd20

Indirect benefitsthe CDM provides an instrument to secure thegaltions of the GOU and to
safeguard the payments under the PPA. BEL hasdieen the responsibility to undertake the
CDM process on behalf of all beneficiaries. Prosegidcommercialisation would be controlled
by BEL, which could then be used to offset agaatishmounts due from UETCL.

The commitment of the GOU is crucial in this Projéuring the contract negotiations it
became clear to the BEL consortium that the GOUsfithe development of the CDM and the
ensuing CERs extremely important, which is evidermgthe extensive discussions on
ownership of the CERs, the distribution of revegaaerated and the strict reporting
requirements included in the Implementation Agresme

Conclusion: there are significant barriers that pest the implementation of the Project withqut
the benefits of the CDM. The revenues from the @& come these barriers for both the GQU
and BEL. The Project satisfies this step 3a.

Sub-step 3 b: Show that the identified barriers vidunot prevent the implementation of at
least one of the alternatives (except the propopeaject activity):

The identified barriers apply to most of the projaiternatives that were identified in sub-step 1la
of this additionality test. The barriers do noteatfscenario 2 however, the implementation of
diesel and HFO generators in the range of 10 — B0 Bicenario 2 is the scenario that is actually
taking place in Uganda, evidencing that it is fééaed by the barriers that have been identified
for the Project, (see Table 5).

Barrier due to the financial position of the Goverent of UgandaScenario 2 is not affected by
the barrier due to the financial position of the GO he 10-50 MW generators are installed on
short term PPAs. Power purchase agreements acallyp8 — 5 years only. The GOU does not
enter into long term financial obligations. Henlke bbligations of the GOU are not long term as
is the case for the Project and hence don't cartstd barrier for the GOU.

Investment barrierScenario 2 is not affected by the investmentiéesrin the first place the
small thermal plants are movable. In the event UE@Efaults on payment for electricity, the
asset can be physically moved out of the couneyethy significantly reducing investment risk.

Secondly these plants, because of the small sndleecause of the limited term of the PPA, are
able to negotiate high power prices of up to USEDQer kWh, thus reducing the pay-back
period and increasing the return on investmentidenzbly.

Thirdly these plants don’t need the major singleesiment of one private party investor, as the
Project does. The plants are typically 10 — 50 MVgize only, and the investment is done by
different single investors.

Table 5: Analysishow barriers affect the alter native scenarios
Scenario Investment barrier Barrier on GOU finance
1. The Project Significant Significant
2. Diesel and HFO None, while investments by theNone, while there would not be
Project sponsors are relatively | long term PPAs. The GOU
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Scenario Investment barrier Barrier on GOU finance
small and are paid back in short does not engage in long term
periods. commitments.

3. Gas turbines Considerable Significant

4. Combined cycle gas Considerable Significant

5. Steam plant HFO Significant Significant

6. Geothermal Significant Significant

7. Other Hydro Significant Significant

Conclusion: There is at least one alternative scentat is not affected by the identified
barriers (scenario 2). The Project satisfies thesps3b and hence satisfies step 3.

Step 4: Common practice analysis

No projects comparable to the proposed CDM prajetivity exist in the Republic of Uganda.
Comparable projects are defined as privately fiedrttydropower plants with a capacity of 200
MW or larger, developed after the reform of the higgn power sector. The other large
hydropower plants are Nalubaale (1954) and Kii@0®2002), with a joint installed capacity of
380 MW and formerly known as Owen Falls and OwelfsFextensior?® Nalubaale was
developed in 1954, before the reform of the Uganutamer sector and even before the country’s
indepence. Kiira was publicly financed through gsaand loans by the World Bank to the GOU.
No private investment was involved, so they arecootparable to the proposed CDM project
activity 223°

This analysis is also included in Table 6 throudfiN@L data on grid-connected power plants.
The table shows there are no other hydropower plarifganda than Nalubaale and Kiira. Their
public sector finance is evidenced in step 3a isfakditionality assessment, section on
Investment barrier / Barrier due to prevailing pice

Conclusion: the Project satisfies this step 4 aadde is considered additional.

B.6. Emission reductions

B.6.1. Explanation of methodological choices

>>

According to ACM0002 Version 12, the amount of esioa reductions due to Project activity is
calculated as the difference between the amouatnigsions in the baseline, emissions due to Project
activity and possible leakage during the constomctif the Project which can be formulated as the
following:

ER =BE, -PE, Q)
Where:
ER the emission reduction due to project activity (€0

8 The National Development Plan 201@vw.finance.go.ug/docs/NDP_April_2010-Prot.pdf

29 UGANDA'S _PRESIDENT, THE AGA KHAN, CUT _ RIBBON _ON _BUJAGALI DAM PROJECT:

HTTP://GO.WORLDBANK.ORG/C1FKZBLE20
% This is Africa:http:/thisisafricaonline.com/news/fullstory.pht&i04/?current_page=2
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BE the baseline emissions (1),
PE emissions due to project activity (t);

Project Emissions:

Project emissionsE)) includes emissions from use of backup power amah the inundation of land.
The Project does not include use of backup foesil fired power capacity on the Project site. Einiss
from the inundation of land should be taken intocamt only if the power density of the Project eddw

10 W/nt. Since the power density of the Project is 64 ¥Wpossible emissions from land inundation are
not taken into account as Project emissions inngé&-aalculaltions. However, the parameter power
density, will be monitored during the Project aityivand possible project emissions will be takeio in
account.

PE, = PE , + PE, (2)

PE, project emissions in yeary (tG@r)
PEs, project emissions from fossil fuel consumptiory@ar y (tCQ/yr)
PE.pry project emissions from water reservoirs of hydropoplants in year y (tCQyr)

In the Project as described aboR&r, andPE,p, are equal to zero. Therefore:
PE, =0 3)

According to ACMO0002 version 12, project leakagehsas emissions during Project construction are
negligible and are not taken into account.

Baseline Emissions:

Baseline emission8) represent the emissions that would have beerrgguein the absence of the
Project activity. It is assumed that in the absesfdbe Project activity, the amount of electrionitl be
provided to the national grid with the same gridssion factor. Therefore baseline emissions can be
calculated as:

BEy = EGPJ,y * EFgrid CM,y (4)

Where:

BE the baseline emissions (t@yr);

EGssy guantity of net electricity generation that isgwoed and fed into the grid as a result of the

implementation of the CDM project activity in yga(MWh/yr), since Bujagali is a
Greenfield projecEGe; =EGeaciity,y
EGraiiyy  Quantity of net electricity generation suppliedtbg project plant/unit to the grid in year
EFgiqcvy the Combined Margin CCemission factor of the grid connected power germran year y
(tCO,/MWh)

Calculating the Combined Margin (CM) emission facto

In the absence of the Project, electricity wouldehbaeen produced by a combination of grid connected
power plants already in operation and newly esthblil generation sources. Calculation of the grid
emission factor follows the guidance from the mdtiiogical “Tool to calculate the emission factor fo
an electricity system”.
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As per the Tool, the calculation of the baselingssian factor was carried out through a six step
process:

Step 1: Identifying the relevant electric system

Step 2: Choose whether to include off-grid powenfs in the project electricity system
Step 3: Select a method to determine the operatargin (OM)

Step 4: Calculate the operating margin emissiotofaaccording to the selected method
Step 5: Identifying the group of power units toibeuded in the build margin (BM)
Step 6: Calculating the build margin emission facto

Step 7: Calculating the combined margin (CM) eroisgactor

Step 1: Identifying the relevant electric system:

The power grid in Uganda consists of hydroelegiower plants and thermal plants fuelled by diesel o
heavy fuel oil. Power is transmitted over 132k\eBrto the various load centres where it is disteithu
further on the 33kV network, see Figure 7. The agjloperating voltage of the current Uganda network
is 132kV. The grid is managed by UETCL.
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Figure 7: Uganda national electricity grid

The transmission backbone runs from Jinja, whezeNdilubaale, Kiira and Bujagali hydropower plants
are situated, to Kampala. It will be upgraded26k¥/, but will initially operate at 132kV. Futupmans
call for a regional 220kV network around Lake Vit#o The new Bujagali lines will then be converted
to 220kV by installing transformers at the maingabons. It is expected that the backbone atea la
stage will be extended to Masaka in the south aritbtoro to the east. The 132kV network extends to
Bukoba in neighbouring Tanzania in the south andaoya via Tororo in the east.

Total power production in Uganda averages 2045 @Whe period 2007-2009, see Table 6.

Centrally dispatched power plants:

The main source of power generation in Ugandaveoehtydropower plants that were built in the mid
1950s (Nalubaale) and 2000-2002 (Kiira) respedtivielirthermore there are a number of small
hydropower plants and a biomass plant.

To address a severe power shortage in the cowrdigtantial thermal generation capacity was installe
from 2005/6 to supplement the existing hydropowanis. Originally put in place to mitigate power
shortages arising from seasonal low hydrologyhieemal power expanded in the following years to
sustain the need for power in Uganda and to lingtdffects of unpopular load shedding. These plants
typically 50 MW per plant, are operated by Aggrelkal Jacobsen on short term (3 — 5 year) PPAs. They
have produced up to 27% of grid connected powevdext 2005 and 2007 and are expected to produce
more in the ensuing years.
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New and future Generatioifthe Namamve Jacobsen 50 MW HFO plant was comomisdiin August

2008 on Build Own Transfer (“BOT”) and will be trsfierred to UETCL after 6 years, where after it will
serve as a peaking plant. In 2008 Aggreko Mtuna@wdiesel power plant with 50MW capacity started
operation to partly replace Aggreko Lugogo. In 2@@@reko Lugogo was fully replaced by Aggreko
Mtundwe. The recent discovery of oil in Lake Albkés opened up the potential for additional thermal
generation. A thermal plant of 50 MW is being depeld and will be operational towards the end of
2010 and its capacity may increase to 85 MW atea Etage. The Karuma Hydropower Plant is expected
to be the next hydropower project after Bujagalt, ibs development is experiencing the same
investment barriers as Bujagali has been suffdrimg. Construction may start in 7 — 10 years at the
earliest.

Other sources of power:

Import/export at the moment electricity trade between Kenyaldganda is very limited (5 — 20 MW).
It is expected to increase in the future when gar@r and transmission line constraints have been
solved. The net electricity import to the Ugandational grid is not accounted in the grid emission
factor calculations in this PDD, as the amountagligible.

Decentrally dispatched power and standby generatosothersThe rest of the country is scattered
with small off-grid diesel and mini hydro plantsamly to provide power to towns and regions not
connected to the grid or small business and indliseégions suffering from power deficit and load-
shedding. These off-grid diesel generators arenotided in the calculations in this PDD.

Table 6. Uganda current generation profile®

Description Installed Commissioning | Agreement Efficiency / | Total Generation (1,000xMWh)
Generation | date Type and Load Factor
Capacity Duration 2009
2009 (MW) 2007 2008 2009
Nalubaale Concession
(Owen Falls) 180 1954 ESKOM -/0.48 726 756 771
Hydro
Kiira (Owen Falls Concession
Extension) 200 2001 ESKOM -/0.26 549 613 468
Hydro
m;’l_?;(';% 5.4 2003 UETCL No data 0 0 0
Kilembe Independent
Mines(KML) 5 2004 Power Producer | -/0.60 28 28 27
M/Hydro (“1PP")
Kasese Cobalt 0,002
Company(KCCL) | 9.5 2003 IPP ' 0.02 0.2 0.18
M/Hydro
Kakira Sugar
Works (KSW) 12 2007 IPP -/0.84 0 54 88
Bagasse
Lugogo IPP (3y)
*(Aggreko) 50 2005 May 2005 to Off in 2009 272 134 0
Diesel Aug 2008
. IPP (3y)
’é'.'ra (Aggreko) | 5 2006 Oct2006-Oct | 37%/0.28 267 240 127
iesel 2009

3L UETCL database on grid connected power plants.
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Description Installed Commissioning | Agreement Efficiency / | Total Generation (1,000xMWh)

Generation | date Type and Load Factor

Capacity Duration 2009

2009 (MW) 2007 2008 2009
Namamve Build Own
Jacobsen 50 2008-9 ;fa”Sfer (BOT) | 4194/ 0.82 0 115 362
HFO ept 2008 to

Sept 2015

Mtundwe IPP (3y)
(Aggreko) 50 2008 Mar 2009 to 37%1/0.92 0 100 407
Diesel Sept 2011
Total
‘generation 5(23'(‘)’3’)" 1884 | 2042 | 2250

* Lugogo will shut down when Jacobsen goes on

Step 2: Choose whether toinclude off-grid power plantsin the project electricity system (optional)

This PDD uses Option |, which excludes off-grid mowlants for the calculation of grid emission &act
Only grid connected power plants are included endalculations.

Step 3: Selecting an operating margin (OM) method

The “Tool to calculate the emission factor for &cwicity system” allows four different approactes
calculating the OM emission factor.

1. Simple OM,

2. Simple adjusted OM,

3. Dispatch data analysis OM, or
4. Average OM.

Option 1 (“simple OM") is allowed only when totabgeration of low-cost/must-run power plants
comprise less than 50% of total generation of itk ¢n 2007, 70% of the electricity in Uganda came
from hydropower stations that are considered lost/atust-run power plants Therefore the simple
OM method cannot be used for OM emission factacutation.

This PDD chooses the simple adjusted OM calculatidrich best fits the data requirements and tha dat
available from verifiable sources in Uganda. The @fission factor can be calculated using either of
the two following data vintages:

= Ex-ante based on the 3-year generation-weighted averagsibg the most recent data available
at the time of submitting the PDD to the DOE folidation. If this option is used there will be
no need for monitoring and recalculating the erois$actor during the crediting period.

= EXx-post The emission factor should be updated for the yreavhich the power plant displaces
grid electricity. This emission factor should bedafed annually for the rest of the crediting
period during the monitoring.

This PDD usegx antevintages.

%2 From data provided by Uganda Electricity Transiis&Company Ltd (UETCL).
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Step 4: Calculating the operating margin emission factor according to the selected method

The simple adjusted OM emission factor is calcala@e the C@emission per unit net electricity
generation (tCgMWh) where the power plants/units are separatédwAacost/must run power sources
(k) and other sourcesy. The simple adjusted OM calculates the net atattrgeneration of each power
unit and an emission factor for each power unfbews:

Z EG,., -EFcm, Z EG,, -EFc .,
EF

. L,=01-A). + A, S
grid.om-agy = L= 4y) ZEGm,y Y ZEkay ©
- k

Where;

EF grid.om-adjy = Simple adjusted operating margin £@mission factor in year y (tG®Wh)

Ay = Factor expressing the percentage of time when tst/must run power units are
on the margin in yeay.

EGny = Net quantity of electricity generated and delaceto the grid by power unith in
yeary

EG., = Net quantity of electricity generated and delkaceto the grid by power uritin
yeary

EFeLmy = CO, emission factor of power umtin yeary (tCO,/MWh)

EFReiky = CO, emission factor of power urktin yeary (tCO/MWh)

m = All grid power units serving the grid in yegrexcept low cost must-run power
units

k All low-cost/must run grid power units serving tiped in yeary

y The relevant year as per the data vintage chosstien3

The paramete)tyis defined as follows:

4, (%) = (number of hours low-cost/must-run sourcesar margin in yeay) / 8760 hours per year

For calculatingsmission factor of power unit, EFe 1y, as information on fuel consumption and electricity
generation were available per power plant, optidroA page 7 of the “tool to calculate the emission
factor for an electricity system version 2.0” wasd.

According to the methodolog% should be calculated as follows:

= Step i) Plotting a load duration curve. Collectartwlogical load data (typically in MW) for each
hour of the year y, and sort the load data fromhighest to the lowest MW level. Plot MW
against 8760 hours in the year, in descending order

= Step ii) Collecting power generation data from eaclwer plant / unit. Calculating the total
annual generation (in MWh) from low-cost/must-riower plants / units.

= Step iii) Filling the load duration curve. Plot artzontal line across the load duration curve such
that the area under the curve (MW times hours) lsgha total generation (in MWh) from low-
cost/must-run power plants / units (E@EGk’y).

= Step iv) Determining the “Number of hours for whitdw-cost/must-run sources are on the
margin in year”. First, locate the intersection of the horizontak plotted in step (iii) and the
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load duration curve plotted in step (i). The numbienours (out of the total of 8760 hours) to the
right of the intersection is the number of hoursvdich low-cost/must-run sources are on the
margin. If the lines do not intersect, then one roagclude that low-cost/must-run sources do

not appear on the margin ahds equal to zero.

In determiningiyonly grid power units are considered.

Step i: Draw Load Duration Curve

Intersection Point

e

EStep Iv: Estimate
Ehours Low-Cost/
:Must-Run on the

MW

Step iii: Fill Curve with
Low-Cost/Must-Run : )
Generation (MWh) Emargm
X hours
A =X/ 8760

0 Hours 8760

Figure 8: Load duration curve

The results are presented in section B.6.3.

Step 5: Identifying the group of power unitsto beincluded in the build margin (BM)

The methodology requires that the sample groupowiep unitsm used to calculate the build margin
consists of either:

(a) The set of five power units that have beent lodst recently, or

(b) The set of power capacity additions in the teleity system that comprise 20% of the system
generation (in MWh) and that have been built mesently.
The option that comprises the larger annual geiloerahould be chosen. Power plants registered as
CDM project activities should bexcluded from the sample group m as long as the pplaats in the
sample group are not older than 10 years.

As per Table 7 below, the five most recently bpdtver plants comprise more than 20% of total
generation in 2009.

Table 7. Sample group of power plantsused for BM emission factor calculation.

Power Plants for BM calculation | Start Year of Installed Type of Fuel | Generation Annual

year 2009 Operation Capacity 2009 generation ratio
(MW) (MWh/yr)

Thermal
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1 Namanve-Jacobson 2008 50 HFO 362,311 16.1%

2 Aggreko-Mutundwe 2008 50 Diesel 406,685 18.1%

3 Aggreko-Kiira 2006 50 Diesel 127,006 5.6%

Hydro

4 | Kilembe (KML) 2004 5 Hydro 26,358 1.2%

Biomass

5 KSW 2007 12 Biomass 88,339 3.9
%

Total generation percentage 44.9%

Total generation of BM plants 1,011,000

(MWh)

TOTAL grid Generation in 2009 2,250,535

(MWh)

Source: UTECL annual electricity generation data base 2007-2009

The BM emission factor can be calculated usingeeitti the two following data vintages:

Option 1 For the first crediting period, the build margimission factor is calculated ex-ante based on
the most recent information available on unitsadsebuilt for sample group m at the time of PDD
submission to the DOE for validation. For the setorediting period, the build margin emission facto
should be updated based on the most recent inflmmavailable on units already built at the time of
submission of the request for renewal of the cregliperiod to the DOE. For the third crediting peli
the build margin emission factor calculated for $keond crediting period should be used. This aptio
does not require monitoring the emission factorrduthe crediting period.

Option 2 For the first crediting period, the build margmission factor shall be updated annually, ex-
post, including those units built up to the yearagjistration of the Project activity or, if infoation up
to the year of registration is not yet availabteluding those units built up to the latest yeanfbich
information is available. For the second creditiegiod, the build margin emissions factor shall be
calculated ex-ante, as described in option 1 aldemethe third crediting period, the build margin
emission factor calculated for the second credipi@god should be used.

For this Project calculation of the BM wigéx-antedata as in option 1 has been chosen.

Step6: Calculating the build margin emission factor
The build margin emission factor is the generatetyihted average emission factor ({MWWh) of

power units in sample group during the most recent yefor which power generation data is
available. BM is calculated as follows:

Z EGm,y'EFELm,y

EF, . =0 (6)
grid ,BM,y
> EG,,
Where
EFgriaemy =the build margin emission factor (tg@Wh) in yeary,
EGny =the net electricity generated by power plarih yeary,
EFeLmy =theemission factor of a power plamtin yeary,

m =the power plants included in BM sample group,
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y =the most recent year in which historical dagarding electricity generation is
available.

The CQ emission factor of each power umt(EFg, 1, y) should be determined as per the guidance in
step4(a) of the simpl@M, using options Al or A2 or A3, using for y the mostent historical year for
which power generation data is available, and usirige power units included in the build margin.

The results are presented in section B.6.3.

Step 7: Calculating the combined margin (CM) emission factor

After calculating the OM and BM emission factors tombined margin emission factor or the baseline
emission factorgF,) was calculated using the following equation:

EI:grid CM,y = WOM 'EFgrid ,OM,y + WBM 'EFgrid,BM,y (7)

Where EFgiq,.cmy iS the baseline emission factor (tZkdWh), wom andwgy are the weight factors for
OM and BM emission factors and in any conditionshen of both should be equal to BFyig omy and
EFgiqemyare operational and build margin emission factt@©{/MWh).

For hydropower projectsioy = 0.5 andagy = 0.5 for the first crediting period , amgy = 0.25 andvgy =
0.75 for the second and third crediting period.

The results are presented in section B.6.3.

B.6.2. Data and parametersfixed ex ante
(Copy this table for each piece of data and paramgt

Data/ Parameter: EGn/EG.y

Data unit: MWh

Description: Net electricity generated by power plant/umior kin yeary

Sour ce of data used: Raw data supplied by UETCL

Value applied: Different values per power plant — See the datetstwed ER calculations
attached (Appendix4).

Justification of the For ex-ante BM and simple adjusted OM emissiorofacalculation above

choice of data or parameter should be used. These data were avaihablegh the database of

description of UETCL.

measur ement

methods and

procedures actually

applied :

Any comment: Details of BM and OM emission factor calculatioms available in Appendix
4.

Data/ Parameter: Plant name of the set of plamsrepresenting the build margin.

Data unit: Text

Description: Identification of power plants for the Build Margin

Sour ce of data used: Data supplied by UETCL.
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Value applied:

Different names and dates of becoming operational

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

For BM emission factor calculation it is needed #igher a) five most recentl
built power plants or b) recently built power plautihat comprise 20% of total
annual power generation, is considered for calmrat The option that has a
larger share in power generation should be selected

Any comment:

This data are available in spreadsheets.

Data/ Parameter:

Energy companiesepresenting the operating margin.

Data unit: Text

Description: Identification of power plants for the Operating idia.
Source of dataused: | Data supplied by UETCL.

Value applied: Different names.

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

Annual electricity generation and emissions of éhgswer plants were used ip
order to perform OM emission factor calculations.

Any comment: This data are available in spreadsheets.

Data/ Parameter: FCim,

Data unit: Litres

Description: Amount of fossil fuel type i consumed by power plaanit m in year y

Sour ce of data used: Raw data supplied by UETCL and was processed gssisheets.

Value applied: Different values per power plant/power company e the data sheet and ER

calculations attached.

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

For ex-ante calculation of OM and BM emission facédove parameter shall
be used as described in page 7, equation 2 (opfipahen plant’s fuel data
was available) of “Tool to calculate the emissiantér for an electricity
system”. As the data is used for ex-ante calcuiatid will be collected only
once from UETCL per crediting period. For ex-ardécalations these data
were available through the database of UETCL.

Any comment: Details of calculations are available in spreadthee

Data/ Parameter: NCViy

Data unit: GJl/liter

Description: Net calorific value (energy content) of fossil figbe i in yeary.

Sour ce of datato be
used:

Diesel: Local certified data from Aggreko Ugandav@oPlants
HFO: Local certified data from Jacobsen Uganda P&iant

Value of data applied

Diesel= 0.03616 GJ/Litre (42.8 TJ/kt, 0.85 kg/l)
HFO= 0.03857 GJ/Litre (40.6 TJ/kt, 0.955kg/l)

Justification of the
choice of data or
description of
measur ement
methods and

Diesel: The data was available through a writtét@etdrom Aggreko power
plants to UETCL.

HFO: The data was available through an officialudoent from Jacobsen
power plant certified by UETCL.

The data is used together with fuel consumptioneanigsion factor of diesel i
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procedures actually
applied :

different power plants in order to calculate thassmon factor of each plant uni

for the calculation of OM and BM emission factorbis data is used once for
ex-ante ER calculations.

Any comment: -

Data/ Parameter: EFCOyimy

Data unit: tCO,/GJ

Description: CO, emission factor of fossil fuel tyggpower plantn, in yeary.

Sour ce of datato be
used:

IPCC: the lower limit of the uncertainty at a 95#tidence interval as
provided in Chap 1, Vol 2 (Energy) 2006 IPCC Guinket (2006)

Value of data applied

» Aggreko-Lugogo (Diesel): 0.0726 tGGJ

* Aggreko-Kiira (Diesel): 0.0726 tC{5J

» Aggreko-Mutundwe (Diesel): 0.0726 tG/GJ
* Namanve — Jacobson (HFO): 0.0755 (@)

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

Fuels’ emission factors were not available loctilgrefore, the lower limit of
the uncertainty at a 95% confidence interval asiged in Chapter 1 of Vol.2
(Energy) of the 2006 IPCC Guidelines on National@&ldventories was
conservatively used.. This data is used once famg& ER calculations.

Any comment: -

Data/ Parameter: EF grigmy

Data unit: tCO,/ MWh

Description: Build margin (BM) emission factor.

Sour ce of data used: Calculated ex-ante based on the data supplied ByOUEs per the “Tool to
calculate the emission factor for an electricitgteyn”.

Value applied: 0.614 (2009) — See the data sheet and ER calautaditbached.

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

The BM emission factor together with OM emissioatéa is needed to
calculate the combined margin emission factor wisalsed to estimate the
amount of Project’s emission reductions. BM emisgaxctor was calculated
using the data provided by UETCL.

Any comment:

Details of calculations are available in spreadishee

Data/ Parameter:

Equid,OM—adi,y

Data unit: tCO,/ MWh

Description: Simple adjusted operating margin £€mission factor

Sour ce of data used: Calculated ex-ante based on the data supplied GyOUEs per the “Tool to
calculate the emission factor for an electricitgteyn”.

Value applied: 0.701 — See the data sheet and ER calculatiorchatta

Justification of the
choice of data or
description of
measur ement
methods and

The OM emission factor is needed together with BMssion factor to
calculate the combined margin emission factor wisalsed to estimate the
amount of Project’s emission reductions. OM emis$actor was calculated
using the data provided by UETCL.
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procedures actually
applied :

Any comment: Details of calculations are available in spreadthee

Data/ Parameter: EF grig.omy

Data unit: tCO,/MWh

Description: Combined margin CO2 emission factor for grid coned@ower generation in
year y calculated using the latest version of theol to calculate the emission]
factor for an electricity system”

Sour ce of data used: Calculated ex-ante based on the data supplied GyOUEs per the “Tool to
calculate the emission factor for an electricitgteyn”.

Value applied: 0.658 — See the data sheet and ER calculatiorchetta

Justification of the
choice of data or
description of
measur ement
methods and
procedures actually

applied :

The baseline emission factor is needed to estithatamount of Project’s
emission reductions. CM emission factor was catedlasing OM and BM
emission factors as per the “Tool to calculateeimssion factor for an
electricity system”.

Any comment:

Details of calculations are available in spreadihee

Data/ Parameter: EFge
Data unit: kgCO,/MWh
Description: Default emission factor for emissions from reseivoi

Sour ce of datato be
used:

According to EB23, Annex 5:

If the power density of the project is greater th@nwW/nt, the project emissions

from the reservoir may be neglected. If the povwesrsity is between 4 and 10
W/m’the reservoir emission factor shall be conside@gC®@y/kWh. Projects
with reservoir power density equal or below 4 Weéannot use the
methodology.

D

Value of data applied

Zero. The power density of the project is well adbd@W/ni therefore Chand
CO, emissions from the reservoir are negligible.

Any comment:

Data/ Parameter: CAPg,
Data unit: w
Description: Installed capacity of the hydro power plant befibve implementation of the

project activity.

Sour ce of datato be
used:

For new projects this value is zero.

Value of data applied

Zero. The project is a Greenfield activity

Any comment: -

Data/ Par ameter: AgL

Data unit: m?

Description: Area of the reservoir measured in the surface efithter, before the

implementation of the project activity, then theeevoir is full (nf). For new
reservoirs this value is zero.
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Sour ce of data to be For new projects this value is zero.

used:

Value of data applied | Zero. The project is a Greenfield activity

Any comment: -

B.6.3. Ex ante calculation of emission reductions

>>

As explained in section B.6.1, the ex-ante amo@iehassion reductions due to Project activity is
calculated as the difference between the amouatnigsions in the baseline and possible emissioas du
to Project which can be formulated as the following

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

ER the emission reduction due to project activity (€0

BE the baseline emissions (1),

PE emissions due to project activity (t);

Baseline emissions (BfE
Baseline emission8E,) can be calculated as:

BE, = EGp,,, * EFig om y ©))
Where:
BE the baseline emissions (tgyr);

EGe,y guantity of net electricity generation that isgwoed and fed into the grid as a result of the
implementation of the CDM project activity in yea(MWh/yr), since Bujagali is a
Greenfield projecEGe; =EGeaciity.y

EGeaciityy ~ Quantity of net electricity generation suppliedtbg project plant/unit to the grid in year

EFgig,cvy the Combined Margin (CM) CQemission factor of the grid connected power gertaran

year y (tCQ/MWh)

CM emission factor is calculated as per the “Toatdlculate the emission factor for an electricity
system” as described in B.6.1 under steps 1-7. r@sdts of the calculations are presented as fallow

Ex-ante Operating Margin (OM) emission factor (B.6step 4):

Table 8: Lambda calculation.

Year | Low-cost/must-run/Margin X (hours) Lambda Total net generation by Total net

intersection (hours) low-cost/must-run MWh | generation MWh
2007 8,743 17 0.0019 1,304,286 1,844,401
2008 8,702 58 0.0066 1,452,496 2,042,283
2009 8,753 7 0.0008 1,354,232 2,250,535
Table 9: OM emission factor
Year Emissions (tCO2) (1-Lambda) Gen. MWh power plants OMEF (tCO2/MWh)

other than low-cost must-
run

2007 382,187 0.998 540,115 0.706
2008 419,152 0.993 589,787 0.706
2009 620,606 0.999 896,303 0.692
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Average OM emission factor ({CO2/MWh) 2007, 2008 and 2009 | 0.701

OM emission factors were calculated based on raw data submitted by UETCL. The process of calculation can be found in
spreadsheets available for validation.

Ex-ante Build Margin (BM) emission factor (B.64tep 6):

Table 10. Summary of BM emission factor calculation

Power Plants for BM calculation for the year 2009 | Generation 2009 (MWh/yr) | CO2 Emission in 2009 tCO2)

Thermal

1 Namanve-Jacobson 362,611 240,087
2 Aggreko-Mutundwe 406,686 290,016
3 Aggreko-Kiira 127,006 90,504
Hydro

4 | Kilembe (KML) 26,358 0.00 (renewable)
Biomass

5 | KSw 88,339 0.00 (renewable)
TOTAL 1,011,000 620,606

BM Emission Factor 2009 (tCO2/MWh)
0.614

BM emission factor calculation was based on data from UETCL

Ex-ante BM emission factor was calculated at 01&00,/MWh for 2009. This year was the most recent
year for which the grid generation data was avéglaind complete.

Ex-ante Combined Margin (CM) emission factor (B.6siep 7):

Table 11. Final result of OM, BM and CM emission factor calculations

Factor Value (t CO2e/MWh)
Operating Margin Emission Factor (OM EF) 0.701
Build Margin Emission Factor (BM EF) 0.614

Combined Margin Emission Factor (CM EF)

33

Wom = 0.5 andNBM= 0.5 0.658

By using equation 9, baseline emissions are cdbkxlat 858,173 tCyear.

Table 12. Baseline emissions

E Fgrig.cm.,, : CM emission factor (tCO2/MWh) 0.6583%
EGe,, : Electricity supplied to the grid is (MWh/yr) 1,305,000
BE, : Baseline emissions (tCO/yr) 858,173

Project emissions (P§:

Project emissiondE)) includes emissions from the inundation of lanke Project does not include use
of backup fossil fuel fired power capacity on thejEct site, which will be very rare. Emissionsrirthe
inundation of land should be taken into accouny arthe power density of the Project is below 10

% The figure is rounded.
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W/ Since the power density of the Project is 64 Yyfrossible emissions from land inundation are
not taken into account as Project emissions.

PE, =PE,, (10)

PE,  project emissions in yeary (tG@r)
PE.pry project emissions from water reservoirs of hydropoplants in year y (tCQyr)

In the ProjecPE,p, is equal to zero. Therefore:
PE, =0 (11)

According to ACM0002 version 12, project leakagehsas emissions during Project construction are
negligible and are not taken into account.

Ex-ante Emission Reductions (ER
Ex-ante emission reductions are calculated by dedythe project emissions from the baseline
emissions (equation 8):

Table 13. Ex-ante Emission Reductions

BE, : Baseline emissions (tG€); 858,173
PE, : Project emissions (tG8); 0
ER,. Emission reductions (tCO.€); 858,173

B.6.4. Summary of ex ante estimates of emission reductions

For the emission reduction calculations, the aneletricity generation of the Project and baseline
emission factor (combined margin emission factog)raquired.

The combined margin resulting from the calculatiomsection B.6.1 amounts to 0.655 tI{@wWh.
Annual expected power generation is estimated351GWh, using the average of the high and low
hydrology estimates in the Economic and Financial&ation Study. Annual emission reductions
generated by the Project are therefore calculaddllaws:

Table 14. Summary of annual emission reduction of Bujagali.

Estimation of Estimation of Estimation of Estimation of
Year project activity baseline leakage overall emission

emissions emissions reductions
(tCO2¢) (tCOz2¢) (tCOz2e) (tCO2¢)

1 December 2011 - 30 November 2012 0 858,173 0 858,173
1 December 2012 — 30 November 2013 0 858,173 0 858,173
1 December 2013 — 30 November 2014 0 858,173 0 858,173
1 December 2014 — 30 November 2015 0 858,173 0 858,173
1 December 2015 — 30 November 2016 0 858,173 0 858,173
1 December 2016 — 30 November 2017 0 858,173 0 858,173
1 December 2017 — 30 November 2018 0 858,173 0 858,173
Total 0 6,007,211 0 6,007,211
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B.7. Monitoring plan

B.7.1. Data and parametersto be monitored
(Copy this table for each piece of data and paramgt

Data/ Parameter: EGracilityy
Data unit: MWhly
Description: Quantity of net electricity generation suppliedtbg project plant/unit to the grid

in yeary

Source of data to be
used:

Will be measured by two calibrated meters thatfaceory calibrated digital
meters.

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

In this PDD the value applied is 1,305,000 MWh blase the design document
of Bujagali hydropower station.

(72)

Description of

measurement methods

and procedures to be
applied:

v

Continuous onsite measurement and monthly recotulrtbe Project owner.
The metering equipment is a digital energy metetofy calibrated having a
qualified accuracy. It is capable of measuringgyeto and out of the project
site.

QA/QC procedures to
be applied:

Meters will be checked and calibrated periodicatlyl measured data will be
cross checked by electricity invoices and salesia@nts. The most
conservative data will be used to calculate CEReg#ed by the Project durin
the verification. The calibration procedure willliw IEC standards. The
factory calibration is a PPA requirement.

The metering equipment shall have sufficient acops® that any error resultin
from such equipment shall not exceed 0.5% of fdle rating. The calibration
procedure will follow IEC Class 0.2S accuracy std

Any comment:

Since Bujagali is a Greenfield proj&sBe;,=E Graciity.y

Data/ Parameter: CAP;;
Data unit: w
Description: Installed capacity of the hydro powtant after the implementation of the

project activity

Source of data to be
used:

Project site and Bujagali Hydropower Annual O&M/Teccal reports

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

263,500,000 W (263.5 MW)

Description of

measurement methods

and procedures to be
applied:

]

The installed capacity will be checked through perfance logs of the
generators and turbines at the power plant througdsuring equipment ION
7550 having a IEC standard, class 0.2S accuracy.

QA/QC procedures to
be applied:

Any comment:

Data/Parameter: |

Ae
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Data unit: M
Description: Area of the reservoir measured indindace of the water, after the

implementation of the Project activity, when theaevoir is full.

Source of data to be
used:

Bujagali Hydropower Project Social and EnvironméAssessment Report,
Main Report, December 2006

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

3,880,000 mM(388 ha)

Description of
measurement methods
and procedures to be
applied:

Measured yearly from topographical surveys, magigllge pictures, etc. The

5 measurement will comprise photometric mapping, gdocontrol and
hydrographic survey at the Bujagali site. Aeriabfmigraphy shall coompliment
the measurements when needed. The reservoir measurean be summarised
as follows:

Mapping work for the project area in provision 0f@,000 scale map
with contour intervals at 2m of the complete resérarea, downstream
as far as Busowoko Falls, upstream as far as Owaks Hydroelectric
Powerplant at Jinja Town;

Mapping work of the Bujagali site, comprising praiein of 1:1,000 scal
map with contour intervals at 1m;

Hydrographic survey work comprising detailed sureéyhe river
channels upstream and downstream of and around Belmbland;
Hydrographic survey work comprising detailed sureégome of
Victoria Nile river channel between Nile Bridge aoake Victoria,
extending some upstream of Ripon Falls;

19%

QA/QC procedures to
be applied:

Any comment:

B.7.2. Sampling plan
>>

n/a

B.7.3. Other elements of monitoring plan

>>
The approved monitori
Monitoring tasks must
measurable and long-t

ng methodology ACMO0002 is usedieveloping the monitoring plan.
be implemented accordindn®rhonitoring plan in order to ensure that the,real
erm greenhouse gas (GHG)iemigsluction for the proposed Project is

monitored and reported.

Responsibility:

The responsibility for monitoring and reportingslieith the Project owner. Trained staff will be
dedicated to carry out the monitoring process iticlg data recording, reporting, archiving and

management.

Data monitored:
Required parameters t

0 be monitored are listedasybsection B.7.1.
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Meters installation:

The metering equipment will be configured and cleelcknnually in accordance with the requirement.
Two meters will be installed to measure the nettalgty delivered to grid separately. The energsten

is a factory calibrated digital meter. The factaglibration is a PPA requirement. It is capable of
measuring energy into and out of the project site.

The export/import (revenue) meter consists of dlewing:

- Itis located at switchyard control room incorpexhbn the switchyard mimic panels, and consists of
one main and one check energy meters for eachaenday,

- The measuring CT/CVT (Computed Tomography/ContisuMariable Transmission) used by
import/export meter are located at each generatpslue of the switchyard.

Measurement:

Import/export energy is calculated by a meter ledait the switchyard control room. The meter uses t
current and voltage measurements of the CT and IG¥dted at switchyard (generator bay). Then based
on the CT/CVT measurements, the system will cateulae energy on all quadrants of the generator bay
and show all electrical measurements locally osdteen.

Back up meters in case of emergency:

There are one main and another check import/exqmatgy meters for each generator. The meters share
the same CT and CVT core.

Monitoring cross-check:

The data from the meters can be cross-checkedS@HDA (Supervisory Control and Data Acquisition)
system for a specific period. SCADA software atd®gli control room manages invoices, reports and
unit availability.

Accuracy and Calibration:

The metering equipment shall have sufficient acoyisd that any error resulting from such equipment
shall not exceed 0.5% of full scale rating. Theeriagy equipment will be checked periodically and in
case of any discrepancy the equipment shall bbre&did for accuracy. The calibration procedure will
follow IEC Class 0.2S accuracy standard. Calibratidl be carried out by the qualified staff accogl

to manufacturer’'s recommendations. Both meterd sfialain sealed according to requirements of the
power purchase agreement.

Management:

The power plant operator (“the Operator”) shalbbBsh a quality assurance/control program in
accordance with ISO 9001 which will encompass anmaihgr areas provisions, monitoring, data
management, and reporting. I1SO 9001 specificaligl®@ishes:

- aset of procedures that cover all key processt®ibusiness;

- monitoring processes to ensure they are effective;

- keeping adequate records;

- checking output for defects, with appropriate aodective action where necessary;

- regularly reviewing individual processes and theliy system itself for effectiveness; and

- facilitating continual improvement

The Operator must comply fully with the all requirents in the PPA for operation and for monitoring
and reporting electrical production and consumpfidre following are the scope items relative to
monitoring and reporting during the operation phase
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- The Operator shall provide the power plant ownegL(Bwith hourly, daily, weekly, monthly, and
annual reports on the operation and performant¢beoPower Station in a format to be agreed with
BEL. These reports shall include without restantidetails of Net Electrical Output, Scheduled
Outages, unscheduled outages and other informagasonably requested by BEL from time to time;

- The Operator shall comply with the terms of the PArelation to the reading, inspection,
adjustment, reporting, replacement and calibradfometers;

Annex 5 indicates the specific reporting requiretadrom exhibit 5 of the O&M agreement (see settio
(i1)). The exhibit 5 is for illustrative purposesly and the specific monitoring procedure will be
prepared by the Operator during the Pre-Operath@se prior to commissioning the first unit.

Record keeping:

All documents including maps, diagrams, engineeaind environmental assessments will be kept in a
central place, together with this monitoring plaii.information will be stored by the monitoring@sp
and all material will have a copy for backup.

Record keeping will be maintained for a period of less than 2 years after the end of the crediting
period or the last issuance of CERs, whichever rclader.

These monitoring and record keeping requiremeritdwincorporated into the overall Project
information and compliance management system.

Reporting:
The specific steps for data collection and repgréire listed below:

- The data of electricity supply to the grid will becorded continuously electronically.

- The Project owner will read and collect the infotima from the main meter and records data every
month.

- The grid company will provide sales documents foiss-checking.

- The Project owner will provide two meters’ readin@sd photocopies of invoices to DOE for
verification.

- The Project owner will record the consumption afsdil for backup power use and file invoices from
suppliers.

SECTION C. Duration and crediting period

C.1. Duration of project activity

C.1.1. Start date of project activity

>>

21 December 2007. Full notice to proceed. Constmaontract with Salini Hydro Ltd. entering into
force.

C.1.2. Expected operational lifetime of project activity
>>

50 - 100 years
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C.2. Crediting period of project activity
C.2.1. Typeof crediting period
>>

Renewable crediting period

C.2.2. Start date of crediting period
>>

1 December 2011

C.2.3. Length of crediting period
First crediting period: 7 years, followed by and 3 renewable crediting periods of 7 years each. In
total 21 years.

SECTION D. Environmental impacts

D.1. Analysis of environmental impacts

>>

Bujagali Energy Limited filed a "Social and Enviroantal Assessment” (“SEA*for the hydropower
project with the Government of Uganda and prospegiroject lenders in December 2006. The SEA
underwent a comprehensive review by Uganda's Nati&nvironmental Management Authority
(“NEMA”) * and by project lenders including The World B&nkternational Finance Corporation,
European Investment Bafiland others. The SEA for the associated intercdioreproject® sponsored
by UETCL also underwent government review.

The purpose of the SEA process was to ensurehtbgiroposed facility is designed and developed to
maximize its benefits while minimizing potentialiegative social and environmental effects. The
Project will comply with strict environmental, satand other regulatory requirements during
construction and operation.

Following their extensive review, the Ugandan goweent and project lenders approved the Project in
April 2007. The Bujagali Hydropower Project achid¥aancial closing in December 2007 and is
expected to take up to 52.5 months to construa.adsociated interconnection project is schedoléa t
completed prior to the commencement of hydropowaetlify operations.

Subsequent to the Project approvals, the sponsetajed an extensive Social and Environmental
Action Plan (“SEAP”) that elaborates on the mitigatand compensation measures discussed in the
SEA. The SEAP is a working set of plans that dbean more detail the action plans under which the
sponsor will implement measures identified in tBASThe SEAP action plans were reviewed by
project lenders and the sponsor has since beguenmepting the plans. The SEAP plans are periogdicall
reviewed by the sponsor team to ensure their effaatss.

34 hitp://Awww.bujagali-energy.com/bujagali_hydroDocuntgehtm

% Nema House, Plot 17/19/21 Jinja Road, P.O.Box 82&mpala,Uganda
36

http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIEAFRICAEXT/EXTPROJECTSPROGRAMS/EXT
BUJHYDPOWPRO/0,,contentMDK:21206251~menuPK:3401 1i2iePK:64168445~piPK:64168309~theSiteP
K:3323560,00.html

37 http://www.eib.org/projects/news/bujagali-hydroéteeproject,-uganda.htm?lang=-en

38 http://ww.bujagali-energy.com/bujagali_intercontieeProjectl.htm
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D.2. Environmental impact assessment

>>

Full documentation on environmental effects arecdiesed in the documents presented in section Ddl an
can be accessed via the internet following thevesielinks.

Table 15 summarises the environmental effectsefttoject, the implemented impact mitigation and ne

effects.

Table 15: Environmental im

acts, mitigation and net effects

Project I ssue

Summary of Mitigation and Net Effects

Resettlement and Land
Compensation

Corrective actions have been undertaken to enkatdhose resettled by th
previous project sponsor are no worse off as dtreéthe Project. Land
required for the construction and operation oftthidropower facility totals
238 ha. Landowners were either resettled or pravidesh compensation fg
loss of land by the previous project sponsor. Bidive households were
displaced. An assessment survey of the resettliedj@rs was undertaken b
BEL as part of this SEA process to confirm whetlgy unresolved issues
remained. BEL has initiated an Assessment of Paséfement Activities
and Action Plan (“APRAP”) to resolve these remagnissues. Immediate
corrective activities undertaken by BEL includetbyision of new water
supply hand pumps at 17 existing bore hole locatinrthe surrounding

communities; installing piped water system in seld@reas; improvements

to education facilities in the 8 affected commuwastiand improvements to
the health facilities at the Naminya resettlemést s

[¢]

=

]

Effects on Land

There will be permanent and tempdess of agricultural land. Temporar
land take areas will be reinstated to a conditiat will make it possible for,
the land to be used for agriculture, forestry aluistry.

To minimise impacts to terrestrial habitat, BEL is:

» Conducting enrichment planting to regenerate foregetation on
island land not inundated but previously loggedleared for
agriculture, as well as 440 hectares of land atbhegnainland
shore; and

» Planting native and medicinal tree species in apé#se riparian
strip that are currently bare or planted with casti/or subsistence
crops, in order to control erosion and to providetiie long term)
roosting sites for birds and bats.

The portion of the quarry that will remain abovetevdevel, i.e. form the
new riverbank, will be profiled and planted suchtth has a similar
landscape to equivalent areas above the wateptioeto construction, and
blends in with the profile of undisturbed areas.

Effects on Hydrology

The HPP is not expected taificantly alter or affect the hydrology of
Lake Victoria or the Victoria Nile. The quantityctiming of water release
from Lake Victoria will continue to be controlled kthe operation of the
Nalubaale and Kiira facilities. Because the reserfan the HPP is small it
can only hold back a few hours of flow, and therefib will have little effect
on the downstream water flow.

A safety concern was raised stemming from flucaregiin water levels

immediately downstream of the dam due to the pressiureleased water.
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Project I ssue

Summary of Mitigation and Net Effects

Further analyses and a stakeholder engagementpnage proposed to
address those concerns through a management platudtions further
downstream are not expected to be problematic.

Effects on Water and
Aquatic Life

The Project is not expected to have any signifibamg term detrimental
impacts on water quality or aquatic life.

During construction there will be an increase igpanded solids resulting
from coffer dam and other construction activiti€sese effects will be
minimised by avoiding disturbance of soils durihg tlearing activities.
Site drainage systems include sedimentation b&sittap sediments in
runoff prior to release to the river.

Indigenous aquatic grasses will be planted to cbetiosion that might
occur as a result of the fluctuating water levelsrdy the initial operation
period. In the long term the banks are expectesttioilize and no significan
erosion is expected.

Trees and shrubs will be harvested prior to theriesr being filled, to
minimise water quality effects associated with aeposing vegetation and
to prevent fouling of fishing equipment.

It is expected that fish stocks will naturally irase in the reservoir
compared to the situation prior to Project impletagan. For Nile tilapia,
habitat enhancement will be carried out as patth@fjuarry and river bank
restoration. Stocking is not expected to be needed.

The abundance of “Haplochromines” fish is also expe to increase as a
result of the conversion of faster-flowing habitetshe slower-flowing
habitats that are preferred by these species.

Entrapment and entrainment of aquatic organismsti€xpected to have a
significant effect on fish or other populations.c&ss points to the river wil
be provided to ensure easy access by local inmabitar washing, fishing o
other purposes during the construction period.

—

=~

Air Quality and
Greenhouse Gases

The Project does not involve significant emissiohpollutants to air. Dust
is generated during construction but is not exgktdeesult in any
significant offsite impacts. BEL is conducting rm inspections to
confirm. Industry good practice is being usednatldust, including
grassing stockpiles to prevent wind raised dushgusetting agents on
roads, and using covering loads of friable matermal trucks using public
roads. Vehicles and motors are regularly maintatoedinimise exhaust
emissions and black smoke.

Bujagali will significantly reduce greenhouse gasssions compared to
generating the same amount of electricity from mgrof fossil fuels.

Noise

Noise generated during construction is npeeted to have any significant
off-site nuisance effects. The main offsite nosshort term noise related {
blasting during quarrying. A notification proceduras developed to ensur
surrounding communities are informed about the guaces and timing of
blasting.

® O
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Project I ssue

Summary of Mitigation and Net Effects

Access Roads and Traffi

c An existing two-lane, piayriblic highway provides access to the site. T

existing roads are of sufficient capacity to accadate project related
traffic. A Traffic Management Plan (“TMP”) addressall aspects of projec
related traffic including speeding, maximum loadstimcks, abnormal load
and management of connection points between acoads and main publig
highways. Consultations were held with communigdiers to identify
measures to ensure safety for pedestrians, in@wtihool children, that us
the road as a walkway.

he

—

192}

4]

Environment Protection
Areas

The Project will result in disturbance and los$aoid that falls within the
Jinja Wildlife Sanctuary. Consultations with themagement authority for
the Sanctuary have indicated that planned enhamdetanting will offset
the losses. The sponsor is assisting in the fudbeelopment of the
Kalagala Falls and Nile Bank CFRs to help offsgtaets on Bujagali Falls
and Jinja Wildlife Sanctuary.

Tourism, White Water
Rafting and Aesthetics

The Project will result in flooding of Bujagali Faland associated rapids.
Consultations with WWR operators have indicated the operators are
generally well-advanced in their preparations tonient their operations
downstream and expand operations beyond raftindgadibtate the move
BEL is providing new raft launching facilities dosineam of the dam.

BEL is involved in ongoing consultations with the/ MR operators as to
how it can further offset the impacts on theiratgs and support the
relocation process. BEL will construct a visitocentre at the HPP and a
cultural centre near Bujagali Falls, and work withja Tourism
Development Association (“JITDA”) on sustainablerism activities for
the new reservoir recreationally.

Effects on Cultural
Property

Dwelling sites of spirits important to the localnemunity have been
addressed through transfer and resettlement ceresa@eremonies for the
Bujagali Rapids have been carried out and BEL oot to consult with th
Busoga Kingdom as needed.

The Project will result in flooding of householdhges and amasabo
(shrines). Where possible these have been reloeatpdrt of the
resettlement programme or through compensation pagsnRemembrance
services to commemorate those buried in the arealieen completed. A
structure or monument may be erected, either@bsitemembrance or
elsewhere, in accordance with wishes expressedday tommunities.

Community Health,
Safety and Security

BEL has developed public health related progrant®tobat spread of
HIV/AIDS and other sexually transmitted diseaseB{$) and vector-borne
diseases such as malaria amongst workers anddhlecmmmunities. An

emergency program has been developed specifyimgnadp be taken in the

event of an outbreak of Ebola or other highly itifaes disease.
Improvements to health care in local communitieskaing addressed in th
CDAP.

Dam Safety — Risk
Assessment

An internationally recognized dam design engineanted with an
experienced international dam and hydropower @& contractor have
been selected to construct the project. Additigresd independent set of
experts has been commissioned to review and aB&&eon matters

11%

D

relative to dam design and safety. This BujagalnC#afety Panel (“BDSP”
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Project I ssue

Summary of Mitigation and Net Effects

consists of three technical experts who are progididvice through final
design, construction, initial filling, and start-ppases of the dam.

Labour and Working
Conditions

The potential risks identified as having a regigmavalence and which ha
arisen from analysis of similar projects include:

* Worker health and safety;

e Forced labour and freedom of association;
* Payment of minimum wage; and

e HIV impact.

BEL is committed to implementing various proces$&esiness
commitments and measures to address the varioosrlaisks identified ang
additional issues required in lender policies.

The contract and terms of reference agreed bet®Eérand the EPC
contractor (that is employing the majority of constion workers) specifies
labour and occupational health and safety commitsrenbe observed by
the contractor and sub-contractors, as well aorespilities for monitoring
the implementation of these commitments, whictptienarily with the EPC
contractor. BEL has established its own procedangsis monitoring the
EPC contractor’s procedures, as well as assedsngerformance of both
parties on these issues, including ensuring thatsatractors’ contracts
commit them to compliance with relevant labour aedlth and safety
legislation and guidelines.

Associated Facilities

A separate SEA has been catagbfor the Bujagali Interconnection
Project. That SEA addresses the following key issue

* Resettlement and Compensation for the projectestifdl persons;

» Impacts on Central Forest Reserve Lands;

* Impacts on Lubigi Swamp and other wetlands;

* Impacts on public health, including HIV/AIDS andeEtric and
Magnetic Fields (EMFs);

e Aesthetics;

* Labour Force Management;

* General construction related issues; and

e Cumulative effects.

That SEA has been prepared in parallel with the 8#Ahe HPP, and
included extensive stakeholder consultations.

Other Construction
Related Issues

A number of construction-related issues were idieatithat are common to
many large-scale construction projects, and foictvipotential effects are
well-known and effective mitigation available. Tissues identified are:

» Public and Worker Health and Safety;

* Management of Hazardous and Contaminating Material,
* Management of Solid Waste;

* Soils and Agriculture;

* Air quality; and

* Archaeological Sites.

e
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Project Issue Summary of Mitigation and Net Effects

The EPC Contractor is responsible for measurestigate and manage the
potential effects related to construction actigti€hese measures are
specified in the Contractor’s plans, which are npovated into the SEAP.

Other Operations RelatedA number of operational-related issues were idegtifthat are common to
Issues most large-scale hydro projects and for which tbtemptial effects are well
documented and effective management measureslaeaildnese issues
identified are:

* Public and worker health and safety;

* Management of hazardous and contaminating matenal;

* Management of solid waste.

BEL, as operator of the facility, is responsible thee implementation of
measures to protect, mitigate and manage the paiteffects related to the
operation of the hydropower facility. Project siegplans and programmes
developed by BEL for the operations phase have lmmemporated into the
SEAP.

Cumulative impacts

The potential cumulative effects of the Bujagalilifoelectric project were evaluated as part of @62
Social and Environmental Assessment in the comteather existing and proposed hydroelectric
projects on the main stem Victoria Nile in Ugan@lae projects assessed were Nalubaale (Owen Falls),
Kiira (Owen Falls Extension), Bujagali and KarumaKalagala scheme was not included as the
Kalagala offset agreed by the Government of Ugdadsdfset the residual impacts of the Bujagali
project precludes such development there.

In summary, the positive cumulative effects of Bajlainclude:

« Developmental benefits at the local, regional aradiomal levels, including economic
benefits associated with the project's constructishort term) and the operation of the
project (medium and long term).

« Increased supply of electricity, including povesatfeviation benefits to the extent that the
new electricity is accessible to those living irvedy;

« Compensation to people economically affected osjaayly relocated by the project; and

« Employment and small business opportunities forndgas in the short, medium and long
terms.

Project cumulative impacts of a negative naturesveensidered to be of an acceptable level, inctudin
« Relocation of people with compensation to accomrtetlee project’s construction, facilities
and operations;
« Aesthetic impacts from the presence of another @@mthe potential for knock on tourism
impacts (potentially positive, as well, however);
« Some disruption of the natural flow regime over a8km stretch of the river Nile
downstream of and as a result of Nalubaale an@Kiir
0 with associated impacts on aquatic organisms amdntmities (also potentially
positive if productivity of reservoir increasedjich
o river users (fishers) — also potentially positifénicreased productivity in reservoir
is reflected in fishers’ catches; and
e Loss of wildlife populations and habitats, as wadlagricultural lands, due to inundation of
terrestrial habitats.
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Other cumulative effects of the Bujagali could uro:
« Disruption of fish migrations in the river Nile the vicinity of the project, given Nalubaale’'s
impacts on fish movements between Lake Victoriataediver Nile since 1954;
* Insignificant changes in the levels of Lake Kyoga & flows downstream of it; and
* Reduced operational need to increase flows throlajhbaale and Kiira due to efficiencies from
Bujagali (a positive cumulative effect).

With respect to cumulative effects with other nghtoelectric projects in the Ugandan energy sector,
there should be a reduced need to dispatch thenmia¢émergency fossil fuel sources of electricitthi
Ugandan grid and by individual consumers (genesatoith cost savings, air emissions reductions and
likely human health benefits (positive effect). Almer such effect could be some reduced demand on
other fuels (including firewood) where access gxr#icity is available and cost competitive.

A cumulative assessment was also included in treesfic/Sectoral Social and Environmental
Assessment (SSEA) conducted under the strateginipig for the Nile Equatorial Lakes Subsidiary
Action Program within the Nile Basin Initiative (N’ The SSEA evaluated power generation options
and associated transmission interconnections witi@rNile River Basin. The outcome of the process
features a power strategy that describes the popte@ns, including their economic and engineering
feasibility as well as environmental and social atig, to facilitate informed and transparent deaisi
making in the selection of power investments byNile Basin riparian countries.

The NBI initiative recognized the need for earlgampstream consideration of environmental and socia
impacts and public involvement in a program of @odirative action to promote cooperative management
of the Nile River Basin. The SSEA analyzed and eanotential future power options, based upon
multiple criteria, including: assessment of diréatlirect/induced and cumulative impacts of mudipl
activities; additional costs and benefits throughitispurpose use of storage reservoirs; risk afifil
variability; and sharing of benefits at the locatiaegional level.

SECTION E. Local stakeholder consultation
E.1. Salicitation of comments from local stakeholders
>>
Since early 2006, the BEL Project team has impléetea comprehensive "Public Consultation and
Disclosure Program" (PCDP). To date, numerous pubéetings and discussions have been held with a
wide range of stakeholders including (but not ledito):

= Local communities (including government officialsddocal residents);

= Government agencies;

= Non-government organizations (environmental anémitierest groups);

= Businesses (including tourist-related interesthearea); and

= Cultural groups (the Kingdoms of Buganda and Busoga
The PCDP was updated in late 2007 and consultatitvities continue through project construction an
operation.

The previous project sponsor (AESNP) had alreadyibasome resettlement of project affected people,
as well as other community development work. Havesome of those community measures were not
completed when AESNP ceased its project developrB&it has taken care to review the previous
development plans that were not completed and pozated measures in the Project’s Social and
Environmental Action Plan (“SEAP”) in order to colefe those previous plans and appropriately

% http://nelsap.nilebasin.org/
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address any remaining issues. Through the consmtetforts in 2006 and 2007, BEL identified other
public concerns and project issues that were adéldeis the SEA Report and further addressed in the
SEAP plans developed and updated in late 2007 if@pplanned actions and programs are included in
the SEAP which continues to be used during projeptementation.

Local and national stakeholder consultation agéisitvere undertaken be BEL in cooperation with
UETCL, beginning in January 2006. Consultation®lned a wide range of stakeholders and affected
groups and are summarized below.

Stakeholders Consultation Activities

National Public Project notices in national newsga, web site and making documentation
available to all interested parties.

Government Agencies Meetings were held with varigovernment agencies in early 2006 during
the project development. SEA documentation wasil@ted to government
agencies through NEMA, and feedback was providégBb through
NEMA. Consultations with various government agesa@entinued during
development to ensure project plans incorporatechéitessary
requirements. Consultations continue during ptdjaplementation.

—

NGOs (national and Numerous NGOs were identified and contacted earfyroject developmen
local) to discuss their concerns and interests. Projemirdentation was circulated
to the NGOs and an email distribution was maintiteeprovide updates.

Local Communities Contact was maintained with ilsstand Sub-County level government
representatives during project development to keem informed of the
Project. Sub-County Consultation committees, wimdtuded women and
representatives from vulnerable groups, were astadal to assist in
consultation activities with local villages. Pubfieetings were held in the
affected communities to provide information updatbeut the Project and
to receive their comments and concerns. Pubicarosovere documented
and addressed in the SEA Report published in 206 2 Consultations
continued through 2007 as project implementati@ampere further
developed. Close consultations with local villagestinue during
construction to inform them of construction actastand to receive
feedback on any public concerns/issues. The SuiHg@onsultation
Committees remain in place to help facilitate looahsultations.

Project Affected Persons  Project Affected Perg@Ad®s) were resettled by the previous project
sponsor (AESNP). Socio-economic audit surveys wadertaken by BEL
in order to assess the livelihood conditions ofrdésettled PAPs. As part of
this process an action plan was prepared to addeassning issues and
planned actions were incorporated into the upd&t&e8P. Additional
surveys were undertaken with the other PAPs (eslgefs’ community in the
Project area). Consultations continue with progtected persons while the
SEAP planned activities are implemented, and iriotd monitor the
livelihood conditions of the PAPs.

Vulnerable groups Vulnerable group representativetuding women, were included on the
Sub-county Consultation Committees (SCC Committeesjder to ensure
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Stakeholders Consultation Activities

appropriate contact with vulnerable PAPs. Consohigefforts with these
groups are included in the SEAP plans, and the S@@mittees remain in
place to help facilitate these efforts during pebvjenplementation.

Business Operators As part of a separate tounigragct study that was undertaken by BEL, key
affected businesses were consulted through indivicheetings. Subsequent
discussions between the tourism related businemstms and BEL
regarding mitigation and new tourism initiativesi\inued as project
planning progressed. Discussions with the emplogé#se tourism industry
also occurred and actions to deal with potentiss lof income (either
temporary or permanent) were incorporated intd3BAP. Consultations
with business operators continue during projeciemgntation in order to
inform them of project activities and to advanceeaf the mitigation
measures and tourism related initiatives.

Tourist/visitors The interests of tourists werentified in a tourism study conducted by
BEL. These interests were also discussed duringutations with the
Ugandan government tourism agency and with toubssiness operators.

Cultural Groups The Kingdoms of Buganda and Busegre closely consulted during
project development and these consultations coatintough project
implementation. BEL worked closely with represeintz of the Busoga
Kingdom in order to address cultural interestsaumding the Victoria Nile
River and Bujagali Falls. The Busoga Kingdom helfaailitate spirit
relocation ceremonies. BEL is also working closeith both Kingdoms on
other cultural programs that may include culturérmation centres in the
Project area.

Indigenous Peoples In consultation with World B&@rkup specialists, it was determined that
no indigenous peoples, as defined for the purpos@gorld Bank and IFC
policies and Performance Standards, were identifidze resident within
the Project area of influence.

Throughout the project development, BEL worked elpsvith a withess NGO, InterAid Africa, in order
to provide independent monitoring of the consuttatctivities, and to provide a mechanism for
stakeholders to file grievances regarding the RtojmterAid Africa continues to provide this role
during Project implementation. BEL maintains a&egance mechanism in order to record and address
public grievances or concerns raised during prajaptementation. This program also incorporates
worker and/or employment grievances associated tiéltonstruction activities. BEL continues to
closely work with government agencies, the SCC Citess, villagers, NGOs, and other stakeholders
as it implements the project community developnmguhs, mitigation plans, and other programs or
initiatives associated with the project. BEL e$di®d an independent panel of social and
environmental experts (Panel of Experts or POE)daitor and periodically review BEL's SEAP
activities. The POE provides its feedback throughqulic reports to BEL. BEL continues to reassess i
planning and activities in order to improve effeetiess and to focus on priority issues and programs
during project implementation.



g
\\%’@ UNFCCC/CCNUCC ¢ @E
N L
CDM - Executive Board Page 50

E.2. Summary of commentsreceived

>>

The consultation activities identified several ssthat have been taken into account in the prepara
of the 2006 SEA Report and the actions plans pealid the SEAP. Key stakeholder comments are

outlined below.

| ssue

Response

Issue 1: Past resettleme
activities

nThe eight affected communities and people reseleithe previous project
sponsor indicated that some of the commitmenth@ptevious project
sponsor (AESNP) were unfulfilled after the previgueject development
ended. An audit of the past resettlement activitias undertaken by BEL
and anAssessment of Past Resettlement Action PRERPRAP”) report was
prepared that outlined the concerns/issues andpeapactivities to be
undertaken. BEL committed to resolve certain oéhpast resettlement
issues. Most actions have already been completddasithe installation of
new pumps at the boreholes in each village, adguirallassistance,
upgrading home structures, reconciling land titeex] verifications of the
PAP database. BEL also completed follow up che€kesettled persons.
Further livelihood restoration programs are bemglemented and
consultations/follow up with affected persons coné during project
construction.

Issue 2: Community
development
opportunities

The local residents and local governments cleadjcated an interest to
take advantage of development opportunities asudtref dam construction
As an example residents have expressed intereffieiing housing to the
construction workers. BEL is supporting this thrbwgpse consultations
between the construction contractor and local gdleepresentatives. As
part of the CDAP, a market area is being develomsd the construction
site to facilitate local product sales to the sitgrkers and visitors. BEL is
also working with local training institutes to prde skills development for
local workers.

Issue 3: Cultural impacts

Local communities andBbsoga Kingdom indicated that spirits associg
with the Bujagali Falls, and perhaps other sitethéarea, had not been
adequately appeased by the former project spoA&BNP). BEL consulteg
with the cultural leaders of Busoga Kingdom antiiplementing a
programme to address this concern. Formal ceremeveee conducted by
the Busoga Kingdom in 2007 to relocate the spioits new site selected by

the Kingdom. BEL and the Kingdom are consideringtfer cultural projects

including building a new cultural centre to highiighe story of the spirits
and other cultural aspects of the Bujagali Falls.

Issue 4: Construction
workforce impacts

Local residents expressed concerns in regardetsdtial and health
consequences of migrant workers coming into th&inmaunity.

There are no camps or residential complexes seifablhousing a large
workforce available in Jinja. A variety of housiisgoeing used instead,
including use of the existing housing stock ancelsoin Jinja, and new
purpose built housing. The specific size, desigu, lacation for new built
housing were determined by the EPC Contractor, uadesement from

BEL and in consultation with local authorities. Somsiting workers also

ted

D
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reside in local village housing as available. Thading plan is being
implemented keeping in mind the objective to magiribcal benefits and
minimise negative community impacts.

A comprehensive AIDS/HIV programme is also beinglemented (with
the assistance of the Ugandan AIDS/HIV NGO TASOjchhinvolves
education programmes for both the local commumty the workers.

Issue 5: Local communit
access to electricity

y Local communities have expressed interest in gettiproved access to
electricity as a community development initiatittevas explained to the
communities that electrical distribution is thepassibility of Umeme, the
private electrical distribution company. BEL is \Wimg with the
communities and Umeme to facilitate improved actesdectricity. This
may include first providing electrical connectidnscommunity centres in
affected villages.

Issue 6: Employment
opportunities/ training

There was and is widespread interest in employmgmbrtunities, and an
expectation that local community members would ikecpriority in
employment opportunities. As part of the CDAP, BElimplementing
training programmes (with the assistance of logstitutions) to assist local
people in gaining access to employment. BEL hasdilected the EPC
Contractor and its sub-contractors to give prefemétreatment to the local
community in their hiring practices. BEL and the@ERontractor are
working with local villages to enlist appropriaterponnel, including a
recruitment process that cover areas on both bafrtke river. As of second
guarter 2009, over 250 members of 8 immediate logadmunities have
been employed by the Project, with the remainihgla workforce being
supplemented by workers in the surrounding region.

Issue 7: The need to
consult with
Communities in
implementing the CDAP

The communities and NGOs indicated the need togentiee communities
in the finalisation of the CDAP and the formatidrtlee implementation pla
for it. BEL undertook consultation activities witlhe local community in
advance of construction start-up to help prioriteenmunity needs and to
finalise the CDAP. BEL continues to work closelytlwihe communities to
implement the CDAP.

Issue 8: Potential for job
loss by the tourism
industry employees and
by self-employed and
informal workers in the
tourism industry

Tourism industry workers expressed concern that jbles will be lost once
the dam project begins. As part of the APRAP and\BBEL is
supporting tourism initiatives, particularly thosaich will ensure
continuity of employment of existing employees. d&issions with the
tourism company owners indicated that with suppmhy are anticipating
growth. The APRAP includes provisions for monitgrihis situation, and
addressing issues as they arise.

Issue 9: Safety issues
from construction traffic

along the west bank roa

West bank communities expressed concern abouttlysisks associated
with construction traffic along the main west baokdway. The road is
| heavily used by pedestrians including school ceifdBEL recognized this

included. The EPC Contractor has implemented dyspfen to ensure road
safety on and offsite. The Construction Trafficgement Plan includes
measures to manage and monitor the traffic safety.

issue and is working with the local communitiesléwelop safety measures

D
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Issue 10: That the local
community needs to
benefit from the Project

BEL agrees that the local communities should bésetially and
economically from the Project. As such, a compreh@nCDAP is being
implemented with a focus on the agricultural indygas it is the dominant
economic activity in the area). Overall, the emphteynt benefits (direct and
indirect) and induced economic benefits from thgjéut are expected to be
significant for these communities.

Issue 11: Concerns from
the east bank
communities that they
will not benefit as much
as the west bank
communities

As most of the Project facilities and the consinrcactivities are focused
on the west bank, east bank communities and thedauikingdom were
concerned that they receive much less benefit tr@Project, even though
the river and dam are within the Kingdom (the wazstk is reported to be
the boundary between the Busoga and Buganda KinglJd®@&L is
providing programmes and opportunities to both eagtwest bank
communities in an equitable manner. As an examessurce/training
centres are developed to engage individuals frotim banks of the river.
The east bank villages should also benefit fromratitive tourism
developments that are being implemented.

Issues 12: Local
institution interest in
participating in the
Project

NGOs, CBOs and GoU agencies have all indicatedtanest in
participating in the Project such as through aisgjsh the delivery of the
CDAP and environmental monitoring of mitigationta@sition activities.
BEL engaged many of these institutions to devehapRroject
implementation plans leading up to constructionanldcontinue to work
with them during implementation.

Issue 13: Loss of access
to the river

Some (particularly fishers) have indicated thag¢rigccess has been limite
(due to fencing) and were concerned about furtbeess restrictions once
the construction period began. Although some fepaiong the west bank
was installed for site security and safety, actesise river in the vicinity of
the Project continues to remain open via access aag landing sites that
ensure access the river for the local villagersfesiers.

Issue 14: That the
Bujagali project will
exacerbate the low wate
levels in Lake Victoria

There is concern that once operational, the Buj&ah would create
additional pressure for increased releases frone Maktoria. The Bujagali

I Project will be a run-of-river operation using watiéescharged from the
existing Kiira and Nalubaale dams located 8 kmdrapsn at the mouth of
the Lake Victoria. The Bujagali Project will alloiar the reuse of the samg
water that the existing hydro facility at Jinja sisend will lower pressure to
draw water from Lake Victoria.

Issue 15: How have

safety issues associated
with the aging Nalubaale
facilities been addressec

To address safety issues at Bujagali, BEL has fdrtine Bujagali Dam
Safety Panel (BDSP), which consists of three texzir@xperts providing
advice through final design, construction, andtatprphases of the dam.
Safety risks are addressed as part of the Paeetstof reference.
Although BEL is not associated with or responsiblethe upstream
Nalubaale hydropower facility, BEL has consultee tperator of that
facility and will incorporate specific communicatiand safety interface
protocols for operation, safety and emergency plan

)
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E.3. Report on consideration of comments r eceived
>>

See table in E.2.

SECTION F. Approval and authorization
>>

Letters of approval from the DNA of Uganda and Ein¢A of The Netherlands were available at the time
of submitting the PDD to the validating DOE and avprovided along with the PDD.
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Appendix 1: Contact information of project participants

Organization name

Bujagali Energy Limited

Street/P.O. Box P.O. Box 186
8 Kms Kayunga Road, Kikubamutwe
Building
City Jinja
State/Region Mukono District
Postcode
Country Uganda
Telephone +256 (0)434-132-532/3
Fax +256 (0)434-132-534
E-mail office@bel.co.ug
Website www.bujagali-energy.com

Contact person

James McGowan

Title

Senior Vice President

Salutation Mr.

Last name McGowan

Middle name

First name James

Department BEL Business Development
Mobile

Direct fax

Direct tel. +1-212-351-0044

Per sonal e-mail

mcgowan@sitheglobal.com
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Organization name

Government of Uganda, Ministry of Energy and Mihé&ravelopment

Street/P.O. Box PO Box 7270

Building

City Kampala

State/Region

Postcode

Country Uganda

Telephone

Fax

E-mail

Website www.energyandminerals.go.ug
Contact person Paul Mubiru

Title Director for Energy and Mineral Development
Salutation Eng.

Last name Mubiru

Middle name

First name Paul

Department Energy Resources Department
M obile

Direct fax +256(0)41-349342

Direct tel. +256(0)41-349010

Per sonal e-mail

mubiru@energy.go.ug

CDM consultants:

The baseline study was completed on 27 Februar9.Zl0te entity
determining the baseline is Climate Focus. Clinfateus is not a project
participant.

Contact information:

Climate Focus

Adriaan Korthuis, Bamshad Houshyani
Sarphatikade 13

1017 WV AMSTERDAM

The Netherlands

Tel. +31 20 261 10 30

Email: a.korthuis (at) climatefocus.com

Appendix 2: Affirmation regarding public funding

The Bujagali Hydropower Project is funded by sporeguity and lender debt. The lender provided debt

total is USD 681.8 million, provided by the follawg lenders: Proparco; DEG; KfW; FMO; Standard
Chartered Bank; Absa Bank; European Investment Bafrican Development Bank; International
Finance Corporation (WBG); AFD; Fortis Bank; anddidank. The International Development
Association (WBG) is providing a partial risk guat@e on a portion of the debt. In addition MIGA is
providing insurance on a portion of the sponsoiitgqu
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None of these public funds committed to the undeglyinance of the Bujagali Hydropower Project
result in a diversion of official development assmee. All public funds are separate from and do no
count towards financial obligations under the UNRKC&hd the Kyoto Protocol.

Appendix 3: Applicability of selected methodology

Explained under section B.2.

Appendix 4: Further background information on ex ante calculation of emission reductions

Please see the attached excel data sheet includanmation on grid power plants, OM, BM and CM
emission factor calculations and emission redustmaiculations.

Appendix 5: Further background information on monitoring plan

MONITORING INFORMATION (for illustrative purposes only)
A compliment to section B.7

From EXHIBIT 5: MONTHLY O&M REPORT DATA

Oper ations Section

The Operations section of the report typically prds overall plant performance and operating $izgis
for the current month and year-to-date. It is Ugubased on compiling hourly and daily statisti¢s.
Typical data to be presented include:

- Net Generation (sales) (MWh)

- Auxiliary (house load) consumption (MWh)

- Monthly Complex Equivalent Availability (%)

- Agreement Year to date Complex Equivalent Availab{%o)
- 12 month Rolling Average Equivalent Availability §%

- Capacity factor (%)

- Forced outage (MWh)

- Scheduled Outages allowance (MWh)

- # Turbine trips and shutdowns

- Operating hours and starts by turbine, month anB® YT

The Operations section should also summarize gmyfisiant operational and maintenance activitieg th
the plant has undergone during the month:

- « Significant maintenance activities

- « Discussion and reasons for any significant vaganwith performance budget items like
availability, etc.

- « Particulars for all forced outages and mainteeangtages (date, time, reason, corrective
action taken, etc.)

- « Unavailable equipment or plant systems and reason

- « Status of any construction projects or speciajgmts

- « Special technical issues or concerns
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Appendix 6: Summary of post registration changes

The PDD has been updated using the latest PDD &enfadrmat version 4.1 to include the actual
generator’s power capacity of 52.7 MW instead ofMBl¥Y, thus a total project capacity of 263.5 MW
instead of 250 MW from the original registered PDD.

At the time of PDD registration the project had pet implemented procurement for the
turbine/generator units, the reason 50 MW was asdtie power capacity for each unit based on the
project’s pre-implementation studies and reportsiy the project procurement the actual power
capacity per unit was increased to 52.7 MW. Thetefcl capacity of 2.7 MW per unit is common in
large scale hydro plants to give the plant moreilfle control over its operational load settings
influenced by upstream water head and dischargéutitions. Furthermore the load demands from the
UETCL dispatch centre has to be coordinated witielopower plants located upstream Bujagali (e.g.
Nalubaale) which explains the needs for this ~5%itamhal capacity per unit. Noteworthy to mention
that this extra load has no impact on project’stamtthlity argument that is based on barrier analys

History of the document

Version Date Nature of revision
04.1 11 April 2012 Editorial revision to change version 02 line in history box from Annex 06 to
Annex 06b.
04.0 EB 66 Revision required to ensure consistency with the “Guidelines for completing
13 March 2012 the project design document form for CDM project activities” (EB 66, Annex
8).
03 EB 25, Annex 15
26 July 2006
02 EB 14, Annex 06b
14 June 2004
01 EB 05, Paragraph 12 | Initial adoption.
03 August 2002
Decision Class: Regulatory
Document Type: Form
Business Function: Registration




