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A1 Title of the small-scale project activity |
>>
Small-scale project of the Hydroelectric Power PlErCariazas.
Version 01
14" of January, 2008

A.2. Description of the small-scale project activit:

>>

The project involves the construction of a hydrotie power plant with an installed capacity of 4.9
MW in the Cafazas river, and a mean annual geoerafi27.17 GWh. The purpose of the project is to
cover the forecasted increase of demand for ebitgtrin accordance with the Expansion Plan of the
Interconnected National System of Panama. In angithe efficiency of the electrical system of Faaa
will be increased, thus facilitating the transpaoirtelectricity to all provinces in the country. kikise,
the progress of this project shall contribute te tbcal and global sustainable development, sihee t
CO, emissions of the electricity system of Panamavglreduced.

The hydrological project of Cafiazas will be exedutdth a run-of-river plant that will make use oiet
instantaneous flow of the river. The plant willtir@ve a reservoir, since the water will be obtdifrem

the left bank, being bypassed by the conductiommdlato the loading chamber and, once it has been
driven through a turbine, the water will be retutnie the bed through the discharge channel.

The hydroelectric power plant of Cafiazas is locatdtie province of Veraguas (Panama), in the idistr

of Cafiazas. The plant will process a mean flow.65 @ri/s, 323 m over sea level. From this load point,
the pressurised water will be driven to a loadingrober, where the pressure pipe connects to thireeng
house, which is where the electromechanical equipisehosted. The pressure pipe is composed of an
overhead pipe supported on concrete anchoring eatihg elements, as a result of the characterisfics
the terrain. Likewise, the electromechanical eq@ptris composed of two Francis turbines, rated at
2970 kW each, as well as two generators, in additiathe rest of remaining auxiliary units, suchtses
protection, measurement, control, etc. units. AdBlong line will be built from the engine housethe
connection substation of Barbera in Santiago.

PLANT DATA

Installed capacity (MW) 5.94
Mean annual generation (GWh per year) 27.17
Usage hours at full load per year 4,573
Drainage area (Knt) 83.06
Average flow (nT/s) 6.65
Design flow (nt/s) 6.35
Forecasted ecological flow (rits) 0.665
Minimum technical flow (m?s) 1.27
Dam Conventional

Concrete
Type of connection Tyrolean




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

CDM - Executive Board

Length of the conduction channel (m) 1,900
Length of the pressure pipe (m) 600
Diameter of the pressure pipe (m) 1,55
Operating level (m above sea level) 323
Turbine discharge level (m above sea level) 200
Gross drop (m) 123
Net operating drop (m) 114
Number of turbines x Unit Capacity 2x2970 kW Francs

type
Length of the transmission line at 34.5 kv 48
(km)

The hydroelectric energy is produced as the rasutie expansion in the electrical generation capac
of renewable energy sources, shifting the use efggnsources that, in the absence of plants, woeld
partially generated by fossil fuel consuming pla@itginly bunker or diesel), which emit greenhouse
gases. Therefore, the growing demand for eledtrinithe country can be catered for, with an apginoa
that is compatible with the sustainable developnpeimiciples and commitments acquired by Panama in
the Electricity Sector’'s Energy Policy. The mairrgase of this state policy is to facilitate the ghypof

the energy needs of the country with criteria fecu®n economic efficiency, quality and reliability,
increased coverage of services, development ofstistainable exploitation of natural resources and
promotion of the rational and efficient use of gyyemwhile respecting the environment.

Likewise, it is aimed at the promotion of renewabtel clean energies, with the purpose of stabglisin
the price of energy, by means of decreasing theuataf electricity generated by fuels and, therefor
mitigating the environmental impact caused by assed emissions. Therefore, this policy goes hand i
hand with the Kyoto Protocol, of which Panama signatory, having access to the carbon credits that
will contribute towards the development of renewalsind clean energy projects with the clean
development mechanism.

The guidelines of the Energy Policy of Panama gards the electricity sector are established iclar?
of Act 6, February %, 1997, with the purpose of:

- Meeting the demand of electrical energy servicas raaking the community’s access to them
possible, based on economic efficiency, financiabiity, quality and reliability of the service,
within a framework of rational and efficient use thie different energetic resources of the
country by, for example, optimising the water rases of the country or adding renewable
systems.

- Establish the legal framework to motivate the att@nt of economic efficiency in the
development of the activities related to the getimma transmission, distribution and use of
electrical energy.

- Promote competitiveness and the participation ef phivate sector as basic instruments to
increase the efficiency in the delivery of servjogigh the methods deemed as most convenient
for such purposes.
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A.3.  Project participants: \

>>
Name of the Indicate whether the party involved
party involved Public or Private Entity(ies) BIEIES 10 9% GEMSEETD0 25 & pro)ee!

participating in the project SEITE[gEri o MEL (/esig)

NATURAL POWER AND
RESOURCES, S.A.

SECCI - Initiative for Sustainable Energy

and Climate Change of the Inter-
American Development Bank

Panama No

\ A.4.  Technical description of the small-scalproject activity : \

\ A.4.1. Location of the small-scal@roject activity : \

| A4.1.1. Host Party(ies): |
>>
Panama
A4.1.2. Region/State/Province etc.:
>>

Province of Veraguas
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A.4.1.3. City/Town/Community etc:

>>
District of Cafiazas
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A4.1.4. Details of physical location, includingnformation allowing the
unique identification of this small-scale project activity :

>>

The project of the Hydroelectric Power Plant of &&d8 is located in the Cafiazas River, province of
Veraguas. The level of operation is 323 m overleeal and the level of discharge of the turbin@0®

m over sea level, so that the gross drop is 123 m.

The UTM coordinates of the site are:
- Dam location: 9240950 m N- 476 950 m E

- Charge chamber: 923 500 m N- 476 150 m E
- Engine house: 923 550 m N- 475 550 m E
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>>
In accordance with the appendix B of the “Simpdifimodalities and procedures for small-scale CDM
project activities”, published by the UNFCCC, thetagory of project activities corresponds to type |
“Renewable energy projects, Category” and catedory‘Electricity generation for a system”.

This project is included in this category as a ltesfuthe following:

- The generation source is a renewable source,ths sase of hydroelectric energy.

- The project’s nominal power rating does not excied15 MW capacity limit imposed by the
UNFCCC.

- The electricity generated by the Hydroelectric PoRiant of Cafiazas will be wholly transferred
to the electrical distribution system of Panama.

This project produces a reduction in the emissibgreenhouse gases (GHG) in the energy sector of
Panama and, in particular, leads to the reductidhase gases, which are derived from the combustio
of fossil fuels in thermal power plants.

The technology used in the project's equipmentelatively modern, although simple, in order to
guarantee the energetic performance that can ctheerelectrical generation requirements. The
characteristics of the infrastructures used ardath@wing:

- Water collection: water intake or water bypass pdotated at 323 m over sea level.

- Pressure pipe: overhead pipe, supported on conareteoring and seating elements, with a
length of 600 m and a diameter of 1.55 m.

- Engine house: This building integrates the spagegsired to host two Francis turbines with their
generators and respective auxiliary equipment @gtain, measurement, control,
instrumentation, etc.). The capacity of each twebsthe same and equivalent to 2,970 kW. The
performance of the turbines is 88% and that of#weerators is 95%.

- Substation and transmission line: there are nelagnsumption points near the plant, so that a
line will be built from the engine house to the peantion substation. The 4.16 kV generation of
the equipment must be converted to the transmisgittage (34.5 kV). The length of the line
will be 48 kilometres, connected to the Barbaranzstation in Santiago.

>>
The project’s activity is based on the generatibrhydroelectric energy and, therefore, obtaining a
“zero” emission factor in terms of greenhouse gadssions. Said generation will shift part of the
production of electricity coming from thermal powglants, which use bunker C or diesel to generate
energy and, therefore, it will reduce the emissioh€0, associated to the production of electricity in
Panama’s energy system.
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The forecasted reduction of emissions derived ftbenoperation of the Hydroelectric Power Plant of
Cafazas is shown on the following table, with aimeged mean annual production of 27.17 GWh, and
with the application of the simplified baseline madology set forth by the UNFCCC for small-scale
electricity generation projects from renewable sear

Estimation of the reduction of
emissions in tonnes of C®

2010 17.289

2011 17.289

2012 17.289

Year 2013 17.289
2014 17.289

2015 17.289

2016 17.289

Total forecasted reductions during the first cliedit 121,023

period

7 (Renewable twice until 21 yearg
are completed)

17.289

Total number of crediting years

Mean forecasted annual reductions during the
crediting period (tonnes of GQer year)
Total reduction of emissions, considering threequisr
of 7 years each

363.069

large scale project activity:

>>
In accordance with the information stated in An@&X Simplified modalities and procedures for small
scale CDM project activities", this project is nmtseparate component of a greater project activity,
provided that the project participants have noisteged or are in the process of registering ocetiag

a different project within the surrounding regionthat of the hydroelectric project of Cafiazas.
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SECTION B. Application of a baseline and monitorirg methodology

>>
Simplified methodologies of the baseline for snsaltle CDM projects.

.D Project activity, (AMS-1.D.), version 13, Deceer 14", 2007 — “Generation of electrical energy with
renewable sources connected to the grid”.

The application of this methodology has been supptded on the basis of version 01 of the Document
entitled "Tool to calculate the emission factomaofelectricity system". Furthermore, the additidgpadf

the project has been analysed, in accordance witbion 04 of the Document entitled "Tool for the
demonstration and assessment of additionality".

B.2 Justification of the choice of the project caigory:

>>
According to appendix B of the document “Simplifigwbdalities and procedures for smalll-scale CDM
project activities”, project activity is included itype |, “Renewable energy projects, Category” and
category .D.- “Electricity generation for a systenThe project activity proposed complies with all
conditions required for its application, since:
- The nominal power rating of the project does nateexl the 15 MW capacity limit imposed by
the UNFCCC since it is considered as small-scalgept.
- The electricity generated by the Hydroelectric PoRiant of Cafiazas will be wholly transferred
to Panama'’s electrical distribution system.

B.3. Description of the project boundary: \

>>
The scope of the project is defined as the surrimgngdroject boundary, in which the impacts of the
project will be calculated in terms of G@missions. As stated in Appendix B “Simplified datities
and procedures for small-scale CDM project actweili the scope of the project for small-scale
hydroelectric plants that supply energy to the gnicludes the physical and geographic locationhef t
source of generation of renewable energy.

The scope of the system for the project is defiaedhe national interconnected system of Panama.
Therefore, the scope of the system shall includecticulation of the baseline of all direct emiasién

the production of electricity in the plants whehnere is combustion of fossil fuels that are shittgdhe
activity of the CDM project.

In accordance with the modes and procedures oflscelk activities, the emissions related to the
production, transport and distribution of fuelsdige baseline plants shall not be included in ttwps of

the project, since they do not take place in theesahysical and geographic location of the project.
Likewise, the emissions coming from transport atiéig have also been excluded from the scope of the
project.
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The spatial extension of the limits of the projeotludes the physical location of the project
(Hydroelectric Power Plant of Cafiazas) and all fslaonnected to the electrical system, which wall b
connected to the plant (Interconnected System wéia), as shown on the following figure:

i |

i |

i |

i |

i |

| |

i |

| Interconnected i ‘

| H.P.P. Cafiazas » System of e el
|

i |

i |

i |

i |

i |

i |

i |

i |

i |

Panama

Operation of the Electricity Market in Panama.

The electricity market of Panama is a traditiongpdy and demand-based market, where generators
must compete to close energy and/or power acquigéiale contracts in public tenders or sell engéogy
large consumers or the occasional market. Thetrigliég generation market is composed of
hydroelectric and thermoelectric energy generatorhe generators of other sources of energy tteat a
interconnected through the ETESA transmission gysteansferring energy in kWh and power in kW.
Energy is transferred by ETESA to the distributmympanies, who carry it to companies, homes and
other users of the electricity sector.

There are two markets: the contracts market ande¢bhasional market. The contracts market is based o
the acquisition or sale of energy and/or power betw generators, distributors and large clients.
Distributors must submit a tender for the coverafy@00% of the demand of its clients regulated with
firm power rating, in the form of a public tenddhe occasional market is the market of energy where
the difference between what is established in thetracts and the real generation of each plant is
balanced.

B.4.  Description of baseline and its development \

>>

The project’s activity is based on the constructidra new plant that will be integrated in the NHatl
Interconnected System of Panama. Said System ipased of a series of plants that consume fossil
fuels and hydroelectric power plants. Given thaéase in demand for electricity, new plants will be
added to the system. Therefore, the baseline soeren be described as one where electricity thilat w
be carried by the project to the grid will be gexted by the plants currently in operation, as asglthose
added to the System. These two aspects have basidered in the calculated Combined Margin for the
baseline, as explained later on.

In accordance with the specifications of the sifigdi baseline methodology approved by the UNFCCC
for I.D. projects — “Generation of electrical engngith renewable sources connected to the gridg, th

10
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use of a combined margin has been selected focdlelation of the baseline, in accordance with the
“Tool to calculate the emission factor for an dlietty system”.

The baseline study was carried out in 14/01/08 by: )
Novotec Consultores, S.A., Tel.: +34 91 210 79dhtact: David Llorente Onega,
dllorente@novotec.efRaquel Garcia Alonso, rgarciaa@novotec.es)

B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below

>>
The additionality of the project’s activity has besmalysed applying the Attachment A to AppendiafB
the “Simplified modalities and procedures for shsathle CDM project activities”, using the “Tool for
the demonstration and assessment of additionaitgtsion 4). In accordance with the tool, the steps
that must be followed are:

Step 1. Identification of the alternatives of the poject’s activity in compliance with the current
legislation and regulations.

Sub-step l1a. Define the alternatives to the proje'stactivity:
The alternatives defined are the following:

- Continuation of the current trend to add capadtihte system (baseline scenario)
- Execution of the project without its registraticn@DM

Sub-step 1b. Compliance with the current legislatio and regulations

The aforesaid alternatives and the project's agtoomply with the applicable regulatory and plamni
requirements. The planning of the Panamanian @adgtrsector is established in the 2006-2020
Expansion Plan, which establishes the guidelineghfe evolution of the Panamanian generation park,
with a study of the four potential scenarios, in@dance with the provision of energy sources uskd.
following table shows the short and medium-ternioast described in the document. The analysis of the
base generation scenario has taken into accoumtrdiects which will definitely start to operaterihg

the 2007-2014 period. In the case of thermal pomants, only the thermoelectric projects that use
traditional fuels, such as bunker or diesel, hasenbtaken into account. However, the Expansion Plan
has analysed scenarios with other fuels, suchtasahgas and carbon.

Projects included in the Panamanian Generation Expasion Plan in the short and
medium-term

Project Description MW Forecas_teq d"?‘te of CDM
commissioning

Hydroelectric Power Plant
Run-of-River Plant
Hydroelectric Power Plant
Run-of-River Plant

Concepcioén 10 2007 YES

Paso Ancho 5 2008 YES

11
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Projects included in the Panamanian Generation Expasion Plan in the short and
medium-term
Project Description MW Forecas_teq d"?‘te o CDM
commissioning
: : Hydroelectric Power Plant [
Bajo de Mina Run-of-River Plant 51 2009
Hydroelectric Power Plant [
Gualaca Run-of-River Plant 20 2009
Hydroelectric Power Plant
Los Algarrobos Run-of-River Plant 10 2009 YES
- Hydroelectric Power Plant '
El Sindigo Run-of-River Plant 10 2009
Bonyic de Mina Hydroelectric Power Plant 3 2009 !
Combined Cycle
CCBLM Gas Transformatlon of I\/!anne 160 2010 NO
- Diesel to natural gas in Bahja
las Minas
Hydroelectric Power Plant [
El Alto Run-of-River Plant 60 2010
Hydroelectric Power Plant
Chang 75 Run-of-River Plant 135 2010 NO
Hydroelectric Power Plant !
Pando Run-of-River Plant 32.6 2011
'V'ed'“”.“ speed Medium speed engines 10 2011 NG
engines
'V'ed'“”.“ speed Medium speed engines 10 2012 NG
engines
. Hydroelectric Power Plant !
Monte Lirio Run-of-River Plant 52 2013
Hydroelectric Power Plant !
Mendre Run-of-River Plant 16.4 2013
Hydroelectric Power Plant !
Chang 140 Run-of-River Plant 132 2014

Source: 2006-2020 SIN Expansion Plan

' Project included in the CDM project portfolio c&ffama

12
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Step 3. Analysis of barriers

This section includes the analysis of the bariierthe project’s activity, which hinder its exeautiand,
therefore, make the baseline scenario more atteacBased on this information, the project can be

considered as additional.

Sub-step 3a. Identification of the barriers that cold prevent the implementation of the project
activity proposed

The barriers identified are the following:

= Barriers in the common practice In Panama, the electricity generation scenarie b@en
mainly composed of electricity generation instatlas that use thermal sources and large
hydroelectric power plants. As regards the snedleshydroelectric power plants, four installations
are currently in operation (Hidro Panamd, Dolegach Montes and Hidro Candela), which
represented approximately 0.25% of the total algttrgenerated in the country in 2006. Therefore,
the project’s activity should not be considere@a®mmon practice.

= Sector barriers. There are also a series of uncertainties suriagnthe value of sale of
electricity generated and the values charged bgaigp which are also related to the availabilify o
fuels and the reliability of the Interconnected t8ys since it can not be mainly based on
hydroelectric energy because of hydro-geologic ttasdies.

= Social and institutional barriers: Given their dependence on hydrologic and topogaphi
conditions, run-of-river plants must be locatedpecific areas that can affect local populations.

= Political and investment barriers: Since there is no reservoir, the generation oftetgty of
run-of-river hydroelectric power plants dependstba instantaneous availability of water in the
intake point. Therefore, this point adds uncertatotthe profitability of the project, which can be
modified as a consequence of the local impactshef dlimatic change as regards the water
resources. All in all, the profitability of the iagtment required for the execution of the project i
conditioned by the weather conditions.

Sub-step 3b. Justification of the fact that the batiers identified can not prevent the
implementation of at least one of the alternativegexcept the project activity proposed)

The current trend of adding capacity to the systenharacterised by the construction of thermal grow
plants that use diesel or bunker fuels, as wethasonstruction of hydroelectric power plants akted
to reservoirs or large run-of-river plants. The#teraatives can benefit from major advantages,esinc
they must not face the following barriers when addiapacity to the system:
= Barriers in the common practice The mean growth rate of the demand for enerd@gainama is
4.2%, so that the system must find generation gsuthat can guarantee a constant supply of
energy. Therefore, and despite the negative weathe social consequences associated to the use
of fossil fuels to obtain energy, the Panamaniaerrial power plants that use traditional fuels
(diesel or bunker) and other fuels, such as cadowh natural gas, will continue to be the main
options for the expansion of the energy generajstem.
= Sector barriers. Thermal power plants do not depend on weatheditions, so that their
participation in the distribution system will oniepend on their efficacy and price, provided that
fuel is available. In the case of hydroelectric powwlants with a reservoir, they can administrate
water resources with said reservoir, which makesntmore reliable in the generation of energy

13
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when compared to run-of-river plants. Thereforesthtwo types of plants have a lower degree of
uncertainty than in the case of the project’s dgtivmaking their investment more attractive and
safe.

= Social and institutional barriers: Thermal power plants do not depend on the hydrologi
topographic conditions, so that they can be locatezpecific areas with a lower social impact. In
the case of the main plants with a reservoir orafaniver plants, their location does depend o sai
conditions.

= Political and investment barriers: Conventional thermal and hydroelectric power plaaris
more attractive investments than small-scale rurivef hydroelectric power plants, since they do
not depend on the weather conditions and watervesewhile the latter have a reservoir, so that
they have a lower degree of dependence when cothparan-of-river hydroelectric power plants.

In conclusion, the hydroelectric project of Cafazasst face a series of barriers, mainly those ddriv
from aspects that are based on the common pradticds country, so that, in the absence of the
incentive created by the Clean Development Mecharitswould not be the most attractive scenario and
we are therefore facing an additional project wihentake into account the barriers in the execubibn
the project.

Step 4. Analysis of common practices.
Sub-step 4a. Analysis of other activities similard those of the project

As we have stated above, the electricity sectd?danama is mainly composed of thermal power plants
that use bunker or diesel fuels, as well as lasggirdelectric power plants. In the case of hydraeiec
power plants, we must differentiate between thgdarlants and small-scale hydroelectric power plant
(small-scale) with a power rating that does noteexic10 MW. Both types of plants can be classified i
plants with a reservoir or run-of-river plants. Tingestment in the latter has a greater risk assedito
them, since the availability of water resourced tten guarantee the level of production can not be
regulated, despite the fact that they have a le@mironmental impact. In fact, in 2006 only 4 small
scale run-of-river hydroelectric power plants sigygblelectricity to the grid (Dolega, Macho Montes,
Hidro Panam& and Hidro Candela). During this y#ae, plants generated 0.25% of the total energy
generated by the system and they represented 0d#8thee total installed capacity for the whole
Interconnected System of Panama, so that we camargea that the project activity proposed is not a
common practice in Panama and it does not corresmothe baseline scenario.

SMALL-SCALE RUN-OF-RIVER HYDROELECTRIC POWER PLANTS
Name of the plant Situation Da_te .Of : Installed capacity
commissioning (MW)
Dolega In operation 2006 3.12
Macho Montes In operation 2006 2.40
Hidro Panama In operation 2006 2.80
Hidro Candela In operation 2006 0.53

14
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ANALYSIS OF THE IMPORTANCE OF SMALL-SCALE RUN-OF-RI VER
HYDROELECTRIC POWER PLANTS DURING 2006

Total capacity of the SIN 1,528,05kW
Capacity of small-scale run-of-river hydroelecpimwver 8.850| KW
plants

% small-scale run-of-river hydroelectric power gfan 0.58 %
Total generation of the IS 5,737,580,98WVh

Generation of small-scale run-of-river hydroelaxtri 14,314,010 kWh
power plants

% small-scale run-of-river hydroelectric power gan 0.25 %

Sub-step 4b. Discussion about other similar optionssed

The operations of large capacity hydroelectric poplants, and even the repotentiation of some edeh
plants to add capacity, has been and continues ®odommon practice in Panama, as is the case of th
expansion of the plants of Bayano | and II.

Likewise, the construction of new large capacitgioglectric power plants has taken place during the
past few years, as is the case of the plants ¢f &l the Panamanian Expansion of Generationgisyje
as is the case of Bajo de Mina, Bonyic de Mina, €terefore, the construction of this type of ptacén

be considered as a common practice.

In the case of the project’s activity, the Clearv@lepment Mechanism has increased the feasibifity o
the scheme for small-scale run-of-river plants aala option. In fact, two of the latest small-kcaun-
of-river plants have been registered by the exeeutioard. Likewise, there are another two projects
registered as CDMs, Paso Ancho and los Algarrobsch will be commissioned in 2008 and 2009,
respectively. Therefore, we can see how the prgjemttivity can hardly be developed without this
mechanism. We must state that, with the comingfioitoe of Act no. 45, August 2004, the installatimfn
new hydroelectric generation systems has been esged, since there is an incentives regime for the
promotion of new hydroelectric generation systent @her renewable and clean sources of energy.

Therefore, the application of the additionalityltebows that:

= the project’s activity can not be compared to tlesdline scenario, characterised by the
construction of major hydroelectric and thermal powlants.

= the project’s activity is not a common practicetlie electricity sector of Panama, which uses
this technology in a much reduced percentage.

= the project’s activity has important barriers theg not present in the baseline scenario or which
are not as important.

= these barriers can be partially overcome with #dggstration of the project as a CDM.

" Plants of Dolega and Macho Montes, both commigsidn 2006.

15
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B.6. Emission reductions: \

B.6.1. Explanation of methodological choices: |

>>
The project of the small-scale hydroelectric powkmt of Cafiazas will be integrated in the National
Interconnected System of Panama. It is charactetigethe generation of hydroelectric and thermal
energy from diesel and bunker fuels, 59% and 4E%pactively. Small-scale plants based on renewable
energies play a very small part and representthess 0.5% of the energy generated and they produce

less than 1% of the installed capacity.

GENERATION DATA OF THE NATIONAL INTERCONNECTED SYST EM
DURING THE YEAR 2006
Generation Capacity
Type of resource
GWh % MW %
Hydroelectric 3,376.03 58.8% 830.2 54.7%
Thermal 2,347.10 40.9% 689 45.4%
Bunker 1918.3 33.4% 3275 21.6%
Light Diesel 281.0 4.9% 1355 8.9%
Marine Diesel 1478 2.6% 226 14.9%
Small-scale 14.45 0.25% 8.85 0.58%
Hydroelectric 14.456 0.25% 8.85 0.58%
Total 5,737.58 100.0% | 1,528.05 100.0%

Source: Own source, with the data provided by thgddal Dispatch Centre

The electricity generated by the Hydroelectric PoRRiant of Cafazas will shift electricity from thed
that would be generated by conventional plantsw@<an see in the previous table, these plantadacl
thermal energy plants, which produce greenhousesgakherefore, the start of the project’s activity
would lead to a reduction in the total £€€missions of the National Interconnected Systefasfama.

To calculate the reduction of emissions generajeithd project’s activity, the AMS-1.D. methodology
going to be used, version 13, for small-scale ptsjeln accordance with this methodology, the
calculation of the emission factor must be caroatwith the “Tool used to calculate the emissiactdr

of an electricity system”, version 01. Therefoteg reduction of emissions will be calculated witle t
baseline emissions obtained from the calculatioraofombined margin factor, resulting from the

weighting of two factors:
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= operating margin emission factor: shows the emissions avoided as a consequenceeof th
electrical energy previously transferred to thetesysby thermal power plants and which is shifted
after the commissioning of the new plant.

= huild margin emission factor: introduces the calculation of GHG emissions avibide a result of
the effects of increasing the capacity by addirad to the system.

The calculation of this combined factor uses thal toourly generation data available on the welepfg
the National Dispatch Centre of Panama, a hon{mafisidiary of Empresa de Transmision Eléctrica, S
A. (ETESA), which will coordinate the operationsdatransactions between the participants of the
Wholesale Power Market. The following informatioashbeen gathered from this source and other
additional sources:

BASIC INFORMATION FOR THE CALCULATION OF THE BASELI NE
Data Source
2006 IPCC Guidelines for Nationa
Greenhouse Gas Inventories. Volume 2.
2006 SIN Expansion Plan, drafted py

ETESA.
Hourly electricity generated by the whqle, .. :
system during the year 2006 National Dispatch Centre (NDC)

2006 Exports (hourly data) NDC
Type of fuel used in each plant NDC

Fuel emission factor

Performance

Since the hourly generation data could not be obthifor all plants, the dispatch analysis method
(option ¢) could not be selected for the calcutatid theoperating margin emission factor One of the
restrictions on the use of the simple method fer ¢hlculation of the operating margin factor ist tiha
can only be used when low-cost/must-run plantsessgnt less than 50% of the total generation of the
system, using the average of the last five yearthd case of Panama, this method can not be sised,
this type of plants has represented more than %2 from the National Dispatch Centre), as shown o
the following table:

Year % Low-cost/ Must-
run

2002 61.6

2003 48.8

2004 63.6

2005 63.4

2006 59.1
Average 59.3

Therefore, the method selected for the calculatibthe operating margin factor has been the simple
adjusted metho¢obption b) of the abovementioned tool. This metisod variation of the simple method,
where low-cost/must-run plants are separated flbotteer plants for the calculation of the factor.

17



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

CDM - Executive Board

These options include the tool for the calculatminthe operating margin factor with the method
selected, choosing the ex-post option, which wéllupdated each year during the crediting peridtién
monitoring plan.

“Option 2" has been chosen in thaild margin emission factor as the tool. Therefore, during the first
crediting period, the factor must be updated eaar with an ex-post approach, while, during thesdc
period, the factor must be updated with the laitgfsrmation available and this value must be uged f
the third crediting period.

In accordance with the “Tool used to calculatedahssion factor of an electricity system”, thaseline
emission factor (EF) is calculated with the weighted mean of the ofegamargin emission factor
(EFom,) and the build margin emission factor @gF). The weighting factors selected are identical for
both factors (\Wy=wgn=0.5).

A detailed description of the methodological opti@elected for the calculation of these factoshsnn
below.

a) Calculation of the operating margin emission fator (EF ou,): Simple adjusted method

The option of the “Tool used to calculate the emisdactor of an electricity system” is applicaltte
electrical systems, where % of the mean generatioimg a period of five years for low-cost/must-run
plants exceeds the 50% value, as is the case d?Pdhamanian System. The main difference with the
simple method lies in that this method takes irtocoant this type of plants, differentiating themtfire
calculation of the emission factor from the resplaints.

The plants registered as CDM project activitiesehbeen taken into account for the calculation ef th
operating margin emission factor, as establishetthénTool. The option selected for the calculatibn
the emission factor for each plant is based onopmdnce (option B1) of the different plants of the
National Interconnected System of Panama. The droeefollowed for the calculation of the operating
margin includes the following stages:

1. The emission factor was calculated for each platihe@ Panamanian electricity system, with the
following expression:

EFg ., = Performancg, x NCV, , X%x FE . % 1391_"; X 10(])IOkg
[Equation 1]
Where:
- EFg ., is the emission factor of plant m, during year y @0,/MWh.

- Performance is the performance (efficiency) of prar(gal/Mwh)"

" The values of all operating plants have been obthfrom the 2006 SIN Expansion Plan of ETESA.
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- NCV,, is the net calorific value of fuel i during yea(Kcal/gal)".
- FE ,,(kgCG/TJ) provides the quantity of G@mitted by plant m for every TJ of fuel i

used.

2. Value\, must be calculated before the calculation of therating margin emission factor, using
the following expression:

N hours low - cost/must runsourcesreon themarginduringtheyeary

A, (%) =
8760hours..per..year

[Equation 2]
The steps required to calculatgare:

= Step i: The total hourly generation data of theryea presented, from high to low, in comparison
to the total 8760 hours of the year.

= Step ii: Calculate the total annual generatioroef-tost/must-run plantsz EG,, )
k

= Step iii: Draw a horizontal line that crosses time Irepresented, so that the area under the curve
represents the total generation of low-cost/mustplants Q: EG, , )
k

= Step iv: Determine value\,, taking into account thak, is calculated as X/8760, where X
represents the hours on the right of the poinht#rsection.

3. The next step involves the calculation of the giyamif carbon dioxide emissions produced by
energy unit generated by the system. The said &midactor (Ebp) iS obtained with the
following expression:

Z EGj’y EFELv]vy z EGk,yEFEL,k,y
EF giaom-ag.y = L= A,)% ] +A, X

k
z EGj,y ’ Z EGk,y
j k

[Equation 3]
Where:

- EFgiq.0m-ag.y IS the annual operating margin emission factor, and
- EG,, EG,, is the net electricity generated and supplied ®dhd by plant j or k

during the year and in MWh.

V'In this case, the values provided by the 2006 StpNaBsion Plan drafted by ETESA have been usedhéofuels
used in Panama (Bunker, Light Diesel and Marines€lje

V'In this case, the lowest values have been usedhvetB5% confidence interval, as shown on tableof gage 1.23
of document “2006 IPPC Guidelines for National Giteeuse Gas Inventories”, using in each plant tlutofa
applied, in accordance with the fuel used.
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EFg ., is the emission factor of plant j or k, during ygaand in t CMWh. It is

calculated with equation No. 1.

After downloading the data corresponding to yead&@€@om the web page of the National Dispatch
Centre of Panama and applying the correspondirgs sthe following value has been obtained for the
operating margin emission factor:

EF qi_rd,OM—adj,2006: 0,775 t CQ’MWh |

Annex 3 includes more information about the calgales that have been carried out.

b) Build margin emission factor (EFgw,y)

Option 2 of the “Tool used to calculate the emisdictor of an electricity system”, version 01, hagn

selected for the calculation of the build margitcakation factor, which states that, for the ficséditing

period, the build margin emission factor must bdaipd annually (ex-ante) so that it can be recated|
annually. The factor must be updated with the tatdsermation available for the second period amd t
value will be used for the third crediting period.

The set of plants used for the calculation of thédomargin factor is made up of the alternativatth
represents the greatest quantity of energy betweffive plants that have been built recently, Whic
generated 20% of the system’s ené&rgy

Both cases have not included the plants registaeed@DM project activities, as established in the
methodology.

Once the option of the number of plants to useelscsed, the build margin emission factor will be
calculated with the following equation:

Z EFe my XEG,,,

Y EG,,

EFgiaem,y = [Equation 4]

Where:
- EFgiq.w., IS the build margin emission factor of the systergear y.

- EF
the calculation of the build margin emission faciad it is obtained from equation 1.

eLmy 1S the emission factor of plant m in t@®Wh, of the set of plants selected for

V' While the PDD was being drafted, the five plantdtlmost recently generated less than 20% of thetesy's
energy, so that, to carry out the ex-ante calautatiof the build margin emission factor, the seplafts that have
been built recently and generated 20% of the systenergy during 2006 was selected for the calmnat
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- EG mpis the quantity of energy generated by plant mis Talculation uses the annual
information per plant, provided on the web pagéefNational Dispatch Centre.

For the year 2006, following the previous steps,hage obtained the following build margin emission
factor:

| EF gird,zm2006= 0.497 tCG/MWh

Annex 3 includes more information about the calgales that have been carried out.

¢) Combined margin emission factor (EF)

The baseline emission factor (fxfs obtained with the combination of the operatargl build margin
emission factors:

EF, = Wom EFgig 0-a.y * Waw EFgiaeu .y [Equation 5]

Where:

- EF is the baseline emission factor during year y.

- Wou is the weight of the operating margin emissiontdacA value of 0.5 has been
taken.

- EF gig, om-agj, yiS Obtained from Equation 3.

- Whay is the weight of the build margin emission factdwalue of 0.5 has been taken.

- EFgisewyis obtained with Equation 4.

The following global emission factor is obtainediwihe combination of the aforesaid factors for&00

| EF>006= 0.636 tCQ/MWh |
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B.6.2. Data and parameters that are available atalidation:

>>

Data/Parameter: Emission Factors

Data Unit: kgCQTJ

Description: Emission factor of the plants, in adamce with the fuel used for tf

generation of energy.

Source of data used:

Table 1.4 on page 1.23 ofldlcement “2006 IPPC Guidelines for Natior
Greenhouse Gas Inventories”. Volume 2. (lower valrgh a 95% confidenc
interval)

Value applied:

See annex 3.

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

Document “Revised 1996 IPCC Guidelines for Natiofzleenhouse Ga
Inventories: Reference Manual” does not providecggeemission factors pe
thermal energy unit for Panama, so that the genalaks stated in Volume
5 of the “2006 IPPC Guidelines for National Greenl@@as Inventories” hay
been used.

Any comment: These values will be revised whenvaaté bibliography is available.
Data/Parameter: NCV

Data Unit: Kcal/gal

Description: Calorific value of the different fualsed in thermal power plants.

Source of data used:

2006 SIN Expansion Plan drdfte ETESA, for the fuels used in Pana
(Bunker, Light Diesel and Marine Diesel)

ma

Value applied:

See annex 3

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

The data published by ETESA has been used for ififeraht fuels used in
thermal power plants, since there is no officidbimation available from th
operators of each plant. Likewise, the data pravity ETESA is more
5 representative for the plants in Panama than thergédata of the IPCC.

D

Any comment: These values will be revised whenvaaté bibliography is available.
Data/Parameter: Installed capacity of the Hydroelectric Power Plaih€Cafazas

Data Unit: MW

Description:

Source of data used: Project data

Value applied: 5.94

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied:

]

Any comment:
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B.6.3 Ex-ante calculation of emission reductions:

>>

The ex-ante calculations for the reduction of efnissare the following:

ER, = BE, - PE, - L,

Where:

[Equation 6]

ER, is the emission reductions (t@g€) in year y

BE, are the baseline emissions in year y

PE, are the project emissions in year y
L represents the leakage emissions in year y

In accordance with the AMS methodology- 1.D., versiL3 and the “Tool used to calculate the emission
factor of an electricity system”, version 01, thare no project emissions related to the generation
energy based on a renewable energy source. Likettiseemissions caused by leakages are very low,

since the plant will have a water reservoir, sa thay should not be calculated.

Therefore, the calculation of the reduction of esigiss only takes into account the baseline emission
Its calculation will be carried out in accordandéwthe procedure stated in section B.6.1.

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

>>

The methodology presented in the previous sectmas based on known generation data, the forecasts
are aimed at a reduction in the emissions duriegttihee periods of the project’s activity, as shawn
the following table:

Forecast of the Forecast of Forecast of the
L ) Forecast of .

Year em_lss[ons o_f _the _ba_sellne leakages (tonnes r_edl_Jctlon of

project’s activity emission(tonnes of COLe) emissions (tonnes

(tonnes of CQe) of CO.e) 2 of CO.e)
2010 0 17,288.6 0 17,288.6
2011 0 17,288.6 0 17,288.6
2012 0 17,288.6 0 17,288.6
2013 0 17,288.6 0 17,288.6
2014 0 17,288.6 0 17,288.6
2015 0 17,288.6 0 17,288.6
2016 0 17,288.6 0 17,288.6
2017 0 17,288.6 0 17,288.6
2018 0 17,288.6 0 17,288.6
2019 0 17,288.6 0 17,288.6
2020 0 17,288.6 0 17,288.6
2021 0 17,288.6 0 17,288.6
2022 0 17,288.6 0 17,288.6
2023 0 17,288.6 0 17,288.6
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Forecast of the Forecast of Forecast of the
L . Forecast of .

emissions of the baseline reduction of
Year L . . leakages (tonnes o

project’s activity emission(tonnes of COLe) emissions (tonnes

(tonnes of CQe) of CO.e) 2 of CO.e)
2024 0 17,288.6 0 17,288.6
2025 0 17,288.6 0 17,288.6
2026 0 17,288.6 0 17,288.6
2027 0 17,288.6 0 17,288.6
2028 0 17,288.6 0 17,288.6
2029 0 17,288.6 0 17,288.6
2030 0 17,288.6 0 17,288.6

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

The project’s monitoring activities are carried atith the “Tool used to calculate the emission dactf
an electricity system”, version 01, following itsonitoring methodology section (Section Ill). The
project’'s activity of the Hydroelectric Power Plapt Cafiazas is established within this document,
whereby the following data must be monitored:

1. Electricity generated by the project’s activity

2. Data required to recalculate the operating margiission factor

3. Data required to recalculate the build margin eioisfactor

All data required for the verification and issueRIZEs will be stored in electronic format durindestst
two years after the end of the crediting periotherlast issue of RCEs for the project.
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B.7.1 Data and parameters monitored:

INFoe
A ’

Data/Parameter: Quantity of electricity generated by the Small-8cHlydroelectric Power Plant
of Cafazas

Data Unit: MWh

Description: Electricity generated by the HydrogéliecPower Plant of Cafiazas during gne
year

Source of data used: Measured with the hourly aqy. The corresponding data can also| be
downloaded from the web page of the National Didpatentre of Panama
(www.cnd.com.pa).

Value of data applied | 27,170 MWh/ year

with the purpose of

calculating expected

emission reductions in

section B.5

Description of the The quantity of energy generated will be monitogadh hour. The data obtained

measurement methods will be recorded once a month on a spreadsheet.

and procedures to be

applied:

QA/QC procedures to | The measurement units of the energy transferrad fiee plant to the grid will

be applied: be calibrated periodically in accordance with ttendards established for such

purposes.

Any comment:
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Data/Parameter: Electricity generated by each plant (m, j or k)tké National Interconnecte
System of Panama.

Data Unit: MWh

Description: Annual electricity generated by eaclanp (m, j or k) of the Nationa

Interconnected System of Panama.

Source of data used:

Web page of the National Bibp@entre of Panama (www.cnd.com.pa)

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

for the year 2006 has been used.

The data obtained in the web page of the Nationgpddch Centre of Panama

Description of the
measurement methods
and procedures to be
applied:

The quantity of energy generated by the plantsnduone year will be registere
5 in the web page of the National Dispatch Centr@afiama, within the Repog
section. This system will be accessed once a yedownload all annual dat
which will be stored in an electronic spreadsheet.

d
rt
3\

QA/QC procedures to
be applied:

corresponding to each plant will be downloaded. St of all individual data
will be checked, in order to ensure that it is amio the total system generati
data. In case there are differences between théypves of data, the reasons 3
sources will be analysed and errors will be cosgct

The hourly data of the total generation of the eystand the hourly data

A
ON
nd

Any comment:
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Data/Parameter: Total hourly electricity of the National Intercorated System of Panama.
Data Unit: MWh
Description: Hourly electricity generated by thetidaal Interconnected System of Panama

Source of data used:

Web page of the National Bibp@entre of Panama (www.cnd.com.pa)

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

The hourly data obtained in the web page of thedlat Dispatch Centre g
Panama for the year 2006 has been used.

Description of the
measurement methods
and procedures to be
applied:

d
rt
3\

The quantity of energy generated by the plantsnduone year will be registere
5 in the web page of the National Dispatch Centr@afiama, within the Repog
section. This system will be accessed once a yedownload all annual dat
which will be stored in an electronic spreadsheet.

QA/QC procedures to
be applied:

The hourly data of the total generation of the eystand the hourly data
corresponding to each plant will be downloaded. St of all individual data
will be checked, in order to ensure that it is amio the total system generatipn
data. In case there are differences between théypves of data, the reasons and
sources will be analysed and errors will be cosgct

Any comment:

See data / parameter: Electricity geed by each plant (m, j or k) of the

National Interconnected System of Panama.
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Data/Parameter: Plants considered for the calculation of the opegatargin emission Factor (j
and k).

Data Unit: Text

Description: Identification of the plants for thalculation of the operating margin emission
Factor.

Source of data used: National Dispatch Centre dectificity Transmission Company of Panama

Value of data applied | The data corresponding to year 2006 has been dpplievided by the National

with the purpose of Dispatch Centre of Panama

calculating expected

emission reductions in

section B.5

Description of the The information about plants that have dispatchledticity to the Nationa

measurement methods Interconnected System will be gathered once a yehich will be registered

and procedures to be | electronically in a spreadsheet.

applied:

QA/QC procedures to | To detect potential errors, the list of plants irdedd in the calculations will be

be applied: compared with the plants used during previous years

Any comment: The generation reports of the Natiddapatch Centre are valid to detect the
plants that have been in operation during a yeaorder to efficiently detect the

plants that must be included in the GHG emissidoutations.
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Data/Parameter: Plants considered for the calculation of the bmilfgin emission Factor (m).
Data Unit: Text
Description: Identification of the plants for thalculation of the build margin emissig

Factor.

Source of data used:

National Dispatch Centre dactificity Transmission Company of Panama

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

When using ex-ante calculations, the data have peavided by the Nationg
Dispatch Centre and the Electricity Transmissiorm@any of Panama (se€
Annex 3)

Description of the
measurement methods
and procedures to be
applied:

The information about the new plants built and Wwhicive been commissiong
5 in the National Interconnected System of Panambbeibathered each year (f
the first crediting period) and once (at the stdithe second crediting period, f
the second and third crediting period). The datdi & registered in a
electronic spreadsheet.

QA/QC procedures to
be applied:

Comparison of the plants used in previous periodietect potential errors. T¥
differences found will be analysed one by one.

Any comment:

The web page of the National Dispdiemtre can be used to detect the plg
that have been in operation throughout a year, sacan assess which plarn
might have been put in operation.
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Data/Parameter: Performance

Data Unit: gal/MWh

Description: Performance of the different plantswtected to the National Interconnected
System of Panama.

Source of data used: 2006 SIN Expansion Plan

Value of data applied | See annex 3
with the purpose of
calculating expected
emission reductions in
section B.5

Description of the The data is recorded in the SIN Expansion PlanSTESA.
measurement methods
and procedures to be
applied:

QA/QC procedures to | ---
be applied:

Any comment: The data can be updated in accordaitbhehe latest information available.
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Data/Parameter: Emission factor of each plantEfg, , )
Data Unit: tCQ/MWh
Description: Emission factor of each plant, in ademce with the type and characteristics of

the fuel used to obtain energy.

Source of data used:

Value of data applied | See annex 3
with the purpose of
calculating expected
emission reductions in
section B.5

Description of the Calculated once a year with the application of Hagual, section B.6.1.
measurement methods
and procedures to be
applied:

QA/QC procedures to | ---
be applied:

Any comment: The data will be updated in accordawitie the latest information facilitated by
the Panamanian electricity authorities.

31



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

e )
A ’

CDM - Executive Board

Data/Parameter: Operating margin emission factoEE ov-ag.y)
Data Unit: t C@QMWh
Description: Operating margin emission factor

Source of data used:

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

0.775

Description of the

measurement methods

and procedures to be
applied:

D

Calculated once a year, as specified in sectiorilB.6

QA/QC procedures to
be applied:

Any comment:

Data/Parameter: Build margin emission factorF i, gy ,)
Data Unit: t C@QMWh

Description: Build margin emission factor

Source of data used:

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

0.497

Description of the

measurement methods

and procedures to be
applied:

]

Calculated once a year, as specified in sectiorilB.6

QA/QC procedures to
be applied:

Any comment:
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Data/Parameter: Baseline emission factor (BF
Data Unit: t CQ/MWh
Description: Baseline emission factor

Source of data used:

Value of data applied | 0.636
with the purpose of
calculating expected
emission reductions in
section B.5

Description of the Calculated once a year, as specified in sectiorilB.6
measurement methods
and procedures to be
applied:

QA/QC procedures to | ---
be applied:

Any comment: ---

B.7.2 Description of the monitoring plan: |

>>
This section will describe the tasks developedchi firoject, with the purpose of the regular monigpr
and follow-up of the project’s activity, therebysilgning a monitoring plan aimed at guaranteeing tha
the project’'s activity will be correctly organisdd terms of the gathering and maintenance of
information, from the start of the operation, irder to carry out realistic calculations of the GHG
emissions.

Therefore, the responsibilities of the personneblived in the project activity monitoring and folleup
tasks will be defined before the start of the dirdiperiod. In this sense, the first task devetbpas
been the appointment of a Project Manager who sasdlume the global responsibility for the
development and execution of the plan.

The Project Manager will be responsible for the lamgentation and update of the list of procedures,
making sure that the calculations for the reductidremissions obtained are realistic and based on
evidence. Likewise, he will be in contact with tiperson responsible for the execution of the
Environmental Handling Plant of the Small-Scale tbgdectric Power Plant, with the purpose of
guaranteeing the execution of the project and thatontributes to the social and environmental
development of the District of Cafiazas. A setpp&adsheets has been designed to automate thesgproce
for the calculation of the emission factors witk fhurpose of facilitating the calculations requiredhe
follow-up and monitoring tasks, which will be ansdy in Annex 4 of this document. The successive
calculation of the reduction of emissions in thepeeadsheets will be summarised in monitoring and
follow-up reports that will be subject to third-paverification.
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B.8 Date of completion of the application of the bseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

>>
Date of completion of the application of the baselstudy and monitoring methodology:

14th of January, 2008
Name of responsible person(s) / entity(ies):

David Llorente Onega,

NOVOTEC CONSULTORES S.A.
Environment Department — PA and Utilities
C/ Campezo, 1

Edificio 4, Planta 1

28022 Madrid

Spain

Tel.: +34 91 210 79 00

Fax : +34 91 210 79 03

E-mail: dllorente@novotec.es

Raquel Garcia Alonso,

NOVOTEC CONSULTORES S.A.
Environment Department — PA and Utilities
C/ Campezo, 1

Edificio 4, Planta 1

28022 Madrid

Spain

Tel.: +34 91 210 79 00

Fax : +34 91 210 79 03

E-mail: rgarciaa@novotec.es

NOVOTEC CONSULTORES S.A. is not a participant df firoject.

34



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

UNFCCC ‘
et ’

CDM - Executive Board

\ SECTION C. Duration of the project activity / crediting period

\ C.1  Duration of the project activity:

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

>>
30/05/2008

\ C.1.2. Expected operational lifetime of the projecactivity:

>>
40 years

\ C.2 Choice of the crediting period and related infomation:

\ C.2.1. Renewable crediting period

\ C.2.1.1. Starting date of the first crediting priod: \
>>
31/03/2010

\ C.2.1.2. Length of the first crediting period: \
>>

7 years (renewable)

\ C.2.2. Fixed crediting period:

Not selected.

\ C.2.2.1. Starting date:

>>

| C.2.2.2. Length:

>>
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SECTION D. Environmental impacts

>>

D.1. If required by the host Party, documentation a the analysis of the environmental
impacts of the project activity will be provided:

>>
The project’'s promoter commissioned Soluciona, $oAcarry out the “Environmental Impact
Study for the development of the Hydroelectric Po@&tion Project in Cafiazas”, which will be
used to define the prevention and mitigation messuequired to control, compensate and
prevent the negative impacts generated by thegirajed to maximise positive impacts.

This document was presented to be processed hyatienal Environmental Authority and was
approved by Environmental Resolution No. 1A-053-2@0 the 24th of June, 2005.

D.2. If environmental impacts are considered signi€ant by the project participants or
the host Party, please provide conclusions and akferences to support documentation of
an environmental impact assessment undertaken in asrdance with the procedures as
required by the host Party:

>>
In this sense the positive and negative impactdhenproject were identified, analysed and
classified in a hierarchy, from the environmentainp of view. The assessment of the impacts
was carried out during the build and operating phashere the following sources of

environmental impact were identified:

» Build phase:
- Topographical survey and geologic studies
- Installation of temporary facilities
- Rehabilitation and construction of access paths
- Cutting down of vegetation
- Cleaning works sites
- Earthwork and excavations
- River processing
- Civil works, excluding earthworks and excavations
- Handling of waste
- Commissioning of the plant

» Operating phase:
- Operation of the plant
- Presence of structures
- Discharge of sediments
- Cleaning of the channel
- Maintenance of the plant and structures
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One of the sections of the Environmental Impactgteals with the Environmental Handling
Plan, which is made up of four plans, correspondinthe set of activities that must be carried
out with the purpose of preventing, correcting ompensating the potential negative impacts
and promote positive impacts identified. The maijeoctives of the Plan are:

- To establish a set of Programs and proceduresasahé project can be executed
in a way that is compatible with the environmembtighout all stages.

- To prepare the plans required to prevent and famemalous or unforeseen
situations.

- To assess the evolution of environmental compontras are sensitive to the
activities generated by the project.

- To verify the need to carry out complementary axgito correct environmental
impacts.

- To supervise the compliance with the animal prateaneasures.

- To determine the efficacy of the environmental @ctibn measures.

The four plans of the Environmental Handling Plegr a

- Plan to address the prevention, mitigation, comaigms and repair measures.
- Monitoring, supervision and control program.

- Risk prevention plan.

- Contingency plan.

This document defines a project with moderate, aibfe or beneficial environmental impacts,
both in terms of the effects on the physical envinent (inert, biotic and perceptual) and the
socio-economic and cultural environments. Therefare can conclude that the Hydroelectric
Power Plant Project in Cafiazas is viable from tmdrenmental point of view, since the most
important impacts can be adequately mitigated.
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SECTION E. Stakeholders’ comments

>>

E.1. Brief description how comments by local stakesiders have been invited and
compiled:

>>
Given the nature of social dynamics and the enwr@mtal implications of the Project, a chapter
dedicated to the Citizen Participation Plan waseddtb the Environmental Impact Study.

Therefore, a big effort was undertaken as regdmesapprochement policy with the communities
of the area of influence of the project, while ntaining an absolutely transparent policy, in
relation to the project's information revealedie tommunities involved and to the organisation
itself. This policy of rapprochement with local comnities has materialised in the informative
actions and the surveys undertaken with local conities, with the purpose of knowing their

opinion about the project.

Two techniques were used, based on the specifractagistics of the communities:

= Surveys. the surveys obtained the data about the peraeptiahe execution of the Project
and the immediate needs of the inhabitants of sammunities from the population that
would receive the potential impact. The surveysengarried out in the homes nearest the
Project area. At the same time, the district autiesrand boroughs were interviewed and
surveyed.

» Meetings. the actions executed in the hydroelectric proggcCafiazas were presented in
the meetings, obtaining the opinions of the commnemiin relation to the action, so that
these could be included in the environmental degisi

E.2. Summary of the comments received:

>>
= Surveys:

- A total of 27 surveys were conducted in the aress the project site. Given the
low level of knowledge about the type of projectiahe type of activity of the
project, it was necessary to establish a differer@chanism to inform the
communities of Coteral and Alto Ibala about thejggband the environmental
implications for the area as a result of the casion and commissioning of the
power plant.

- A meeting was held on the 16th of July 2004 witk thstrict authorities and
respective boroughs (El Picador and Cafazas) tlaiexinem the project and its
implications. In addition, they received a questiane with the main purpose of
determining the level of understanding of the arities on the project, as well as
their perception towards the communities in theare
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50% of the authorities surveyed stated that theywkabout these types of projects
and the same percentage stated that they haveitavgpompact. Likewise, as
regards the benefits, 100% of the authorities agreehe development of the
Project. The benefits expected by the authorities @@mmunication paths and
roads, development of poultry-related projects, leytpent growth and an
improved standard of living.

» Meetings:

- Meeting with the Community of Alto Ibala (24th otily 2004): the main
concerns of the public attending the meeting wdre dimensions of the
conduction channel, the potential contaminatiowater discharged and the depth
of the pressure pipe. In addition, they suggeskeddreation of a community
committee for the supervision of the compliance hwihe Environmental
Handling Plan.

- The labour force available in the communities ningstnventoried, finding a large
number of inhabitants linked to construction aretlcity activities.

- Meeting with the borough of Cafiazas (25th of JAR0Q4): The main concerns
presented by the public were the impact of the gieid@ bridge over the Cafazas
River, the possible contamination of dischargedewaivhat would happen if
owners do not wish to sell their property, bendfitdhe inhabitants of the area,
why was the Cafiazas River chosen, existence offarpntial price of electricity
for neighbouring communities and the social begefftthe project.

The labour force available in the communities nigstnventoried, finding a large
number of inhabitants linked to construction aretlcity activities.

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

>>
A series of compensation measures have been intindbe Environmental Impact Study, with
the purpose of creating an alternative positiveaotghat is equivalent to an adverse effect
identified within the project. The compensation swgas are described next:

- Improvements in the community infrastructure:
These will be implemented in two stages: during fir& stage, improvements
will be implemented in the Health Centre and theosd stage will include series
of improvements in the School of Alto Ibala.

- Economic aid with educational purposes:
An annual scholarship will be granted to the taeéh6th grade students who start
their studies in the First Cycle of the César Clavéndez School located in
Canazas.

- Training in appropriate and sustainable agricultigehnologies:
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Preliminary, informative and transfer workshops|wi developed to train and
assist workers in the techniques and technologased on conservation and
development, since the agricultural and livestakning reconversion requires a
degree of training.

- Acquisition of plots:
The plots in the boundary used for the construabiotihe project will be acquired
within the town of Alto Ibala, between the borougifsCafazas and Coteral, in
the district of Cafazas.

- Reforestation within the hydrographical basin & @afiazas River:
The reforestation process will include a maximum56f hectares, within the
Municipality of Cafiazas and the hydrographical bagithe Cafiazas River.

- A damping area will be marked with the same dimmmsiof the Project area,
which will be reforested with native tree speciespecially those with a rapid
growth. In addition, a natural vegetation regenenaarea will be established.

- An ecological compensation payment must be made,adoordance with
resolution AG-0235-2003.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organisation:

Natural Power and Resources S.A.

Street/Postcode: Plaza Belén

Building: Office 207

City: City of Panama

Province: City of Panama

Postcode:

Country: Panama

Telephone: 507-2268552

Fax : 226-9431

Email: grupoicsa@cwpanama.net
URL:

Represented by:

Eng. Maribel Gamallo

Position:

General Project Manager

Form of addressing: Engineer
Surname: Gamallo
Name: Maribel
Department:

Mobile phone:

Direct fax: 226-9431

Direct telephone:

507-2268552

Personal email:

grupoicsa@cwpanama.net

Organisation:

SECCI — Sustainable Energy and Cém@hange Initiative of the Inter

American Development Bank

Street/Postcode: 1300 New York Ave, NW.
Building:

City: Washington

Province: DC

Postcode: 20577

Country: United States of America
Telephone: +1.202.623.3900

Fax :

Email: SECCI@iadb.org

URL: www.iadb.org/secci

Represented by:

Position:

SECCI coordinator

Form of addressing:

Surname:

Name:

Department:

Infrastructure and Environment

Mobile phone:
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Direct fax:

Direct telephone:

Personal email:
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

This project does not include Public finance sosirce
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Annex 3

BASELINE INFORMATION

Net calorific value of fuels

The calorific value of the fuels used in the diffiet plants of Panama, assuming all applicable
calculations, have been obtained from the ExpanBlan of the 2006 National Interconnected
System of Panama (page 190)

Net calorific value
Type of fuel Calorific value (Kcal/gal)
NCV,,
Bunker C 36,514
Marine Diesel 33,515
Light Diesel 32,684

Fuel emission factors

The emission factors (effective G@mission factor) assumed in all calculations hhgen
obtained from table 1.4, page 1.23 of Docume2@i06 IPPC IPPC Guidelines for National
Greenhouse Gas Inventories’. The values selected correspond to lower valugh & 95%
confidence interval.

CO, Emission factors
Type of fuel Effective emission factor
(kgCO2/TJ)
FE .,
Bunker C 75,500
Marine Diesel 72,600
Light Diesel 72,600

Performance and type of fuel used in each thermalqwer plant

The performance of the different plants of the rnobenected System of Panama has been
extracted from the 2006 SIN Expansion Plan.
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Name of the Plant Z;Zrlflcli/lr\r?v?\r)]ce Main fuel
BLM2 86.07
BLM3 80.58 Bunker C
BLM4 81.62
Bahia las minas JB5 82.76 Marine Diesel
JB6 82.76
BLM8 82.76 Light Diesel
CICLO 64.83 Marine Diesel
CT. COPESA 72.22 Light Diesel
CT. Pan-Am 59.66 Bunker C
PACORA 59.66 Bunker C
ACP | C.T.Miraflores 75.66 Bunker C and Light Diese

Emission factors by plant

The combination of the data of the three tablesvshabove can be used to obtain the following
factors of emission per MWh generated for the tlaimower plants.

Name of the Plant

Emission factor (t COJ/MWh)

EI:EL,m,y
BLM2 0.989
BLM3 0.926
BLM4 0.938
Bahia las minas JB5 0.839
JB6 0.839
BLM8 0.818
CICLO 0.657
CT. COPESA 0.714
CT. Pan-Am 0.685
PACORA 0.685
ACP | C.T.Miraflores 0.808
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Calculation of A 1

Step i: The total hourly generation data of theryaee presented, from high to low, in
comparison to the total 8760 hours of the year.

LOAD CURVE MWh

SO DD DD DS DS DD DS DD S D
PR AT ST A ST A AT ST S TS S P S PSS PSS

horas

Step ii: Calculate the total annual generatioroef-ost/must-run plantsz EG,, ).
k

In accordance with the data downloaded from the pagde of the National Dispatch Centre of
Panama_(www.cnd.com.pahe total generation for the year 2006 is 5,38Z MWh, taking into
account the country’s exports. From this total,ghantity generated by low-cost/must-run plants

has a value of 3,390,485 MWh, obtaining the valu@oEG, , .
k

Step iii: Draw a horizontal line that crosses tine represented, so that the area under the curve
represents the total generation of low-cost/mustglants Q: EG,, )
k
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MWh
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P AT S TS ST ST TS ST SN A S TS OSSN

LOAD CURVE MWh

horas

Step iv: Determine valua,, taking into account thak, is calculated as X/8760, where X
represents the hours on the right of the poinht#rsection.

8760-87615

y

- 8760hours..per..year

Operating Margin Emission Factor

=0,00103

Name Type Fuel MWh tCO,
Fortuna 1 - 489,414.89 0.00
Fortuna 2 - 462,366.69 0.00
Fortuna | Fortuna 3 H - 516,595.88 0.00
Bayano 1 - 232,805.83 0.00
Bayano 2 - 196,221.06 0.00
Bayano [ Bayano 3 H - 245,867.57 0.00
Estrella EST1 H - 110,462.77 0.00
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Name Type Fuel MWh tCO,
EST2 - 109,810.85 0.00
Vall - 98,176.03 0.00
Valles Val2 H - 153,606.78 0.00
Esti 1 - 265,955.32 0.00
Esti Esti 2 H - 269,777.85 0.00
DOLEGA H - 6,919.46 0.00
MACHO MONTES H - 4,622.28 0.00
Hidro PANAMA H - 1,042.05 0.00
Hidro CANDELA H - 1,730.21 0.00
BLM?2 193,166.30 190,975.78
BLM3 189,582.40 175,477.08
BLM4 T Bunker C 183,205.85 171,763.56
JB5 Diésel 679.65 570.23
JB6 T Marino 947.69 795.12
Diésel
BLM8 T Liviano 1,742.69 1,425.88
Bahia las Diesel
Minas CICLO T Marino 146,211.74 96,099.89
Diesel
CT. COPESA T Liviano 10,714.46 7,650.48
CT. Pan-Am T Bunker C 668,985.85 458,453.51
PACORA T Bunker C 414,773.37 284,242.65
CH.
Madden H - 168,131.35 0.00
CH.Gatun H - 56,977.85 0.00
Blnker y
CT. Diesel
ACP Miraflores T Liviano 537,086.26 433,797.37
TOTAL 5,737.580.9 1,821,251.5

Build Margin Emission Factor

The calculation of the marginal build factor invetl/the calculation of 20% of the total energy
generated during the year 2006, obtaining a valud,47,516.2 MWh. The plants were

classified, in accordance with the most recentlijt lplants, adding the energy generated per
plant during 2006, so that the total would provédealue equal to or slightly above 1,147,516.2
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MWh and which would include a complete plant, falcalation purposes, as stated in the

methodology.
PLANTS BUILT THAT REPRESENT 20% OF THE TOTAL GWh DU RING 2006
COMMERCIAL NOMINAL
COMMISSIONI GEI\ILIIE_iﬁ'I_I'_ING CAPACITY MWh tCO2 tCO ,/MWh
NG DATE (MW)
2006 Hidro PANAMA 2.8 1,042.05 0.000 0.000
2006 Hidro CANDELA 0.53 1,730.21 0.000 0.000
2003 PACORA 54 414,773.37 284,242.648 0.685
Esti 1 265,955.32 0.000 0.000
2003 Esti 2 120 269,777.85 0.000 0.000
2000 CICLO 160 146,211.74 96,099.888 0.657
2000 C.T.Miraflores 115 537,086.26 433,797.371 8.80
1,636,576.8 814,139.9078 -

If we analyse the energy generated by the lastglaats installed, we can see that the energy
generated is lower than that generated by thegptaat make up 20% of the total energy in 2006,
so that, in accordance with the methodology, trentsl that make up 20% of the total are
selected. The table shown next includes the erggggrated by the last five plants, to justify the

selection.
LAST FIVE PLANTS INTALLED UNTIL 2006
COMMERCIAL NOMINAL
COMMISSIONING GEI\ILII:_IX',A\‘I-.II-_ING CAPACITY MWh tCO2 tCO ,/MWh
DATE (MW)
2006 Hidro PANAMA 2.8 1,042.05 0.000 0.000
Hidro
2006 CANDELA 0.53 1,730.21 0.000 0.000
2003 PACORA 54 414,773.37 284,242.648 0.685
2003 Esti 1 120 265,955.32 0.000 0.000
| Esti 2 269,777.85 0.000 0.000
2000 | CICLO 160 146,211.74 96,099.888 0.657
1,099,490.5 380,342.536 -
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Consideration of exports and imports

The “Tool used to calculate the emission factoamfelectricity system”, version 01, establishes
that the importation of electricity from other camted systems must be considered as another
plant in the calculation of the operating margintéa. However, when the imports come from
other countries they are not taken into accounis g case.

As regards exports, in accordance with the saitj they must not be extracted from the system's
electricity generation for the calculation of thmission factors, as is the case.

However, both imports and exports represent a sgoialhtity when compared to the total energy
generated by the system, as shown on the folloteibig.

2006 General SIN Data

Data GWh
Generation 5,662,579.2853
Imports 34,393.1540
Exports 75,001.69438
% imports/generation 0.62
% exports/generation 1.34

Source: NDC

Taking into account this situation, we can detesrfiow imports can modify the values of the
factors obtained with negative results, increashmgy degree of uncertainty in the calculations
while not providing a greater precision. Therefdhe import data has not been included in the
calculation of GHG emissions.
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Annex 4
MONITORING INFORMATION
MONITORING PLAN

The Monitoring Plan established can be used toutake the reduction of GHG emissions
generated by the project’s activity with a simpteqess. The calculations will be mainly based
on the gathering of data on the electricity gemeraby all plants connected to the National
Interconnected System, including that correspondnghe Small-Scale Hydroelectric Power
Plant of Cafiazas. The data will be gathered througithe duration of the project and the
crediting period, which is composed by a period7ofears and which can be extended for
another two 7-year periods.

The plant’s emissions will be zero, since it wilitruse fossil fuels or have a reservoir, so that th
project's activity emissions will not have to beniored. Likewise, the leakages associated to
the project will be practically zero. Therefore)yotine baseline emissions must be calculated.

These are basically composed of the,@@issions of the thermal power plants that usddyn
light and marine diesel, which will be shifted Inetgeneration of the project’s activity. To assess
their performance, the operating and build margatdrs will be calculated, as explained next:

The calculation of theperating margin emission factorwill use a spreadsheet to guarantee the
dynamic and automatic monitoring of the reduction GHG emissions attained after the
implementation of the project. The spreadsheetindlude seven pages:

- The first sheet (plants) will be used to enter tlaa of all existing plants and their
generation, which can be downloaded from the webpdghe National Dispatch Centre
of Panama, including the information of new plaadsled to the system.

- The second sheet (hourly generation) will be useghter the total hourly generation data
downloaded from the web page or supplied by théoNat Dispatch Centre.

- The third sheet (lambda) will calculate the valddambda, checking the intersection
point of the curve and horizontal to calculatevhkie of X and, therefore, am.

- The fourth sheet (O.M.) is used to calculate therafing margin emission factor, so that
the performance values of the plants must be ahtevlich can be provided by the
National Dispatch Centre or extracted from the EWpansion Plan of the corresponding
year. This page can also be used to calculate riisson factors of each plant in t
CO2/MWh with the performance values of the platite,emission factors extracted from
table 1.4, page 1.23 of document “2006 IPCC Guidslifor National Greenhouse Gas
Inventories” and the calorific value of the diffatefuels, extracted from the SIN
Expansion Plan.
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The fifth sheet (B.M.) is used to calculate thaeld margin emission factor, entering the
data for the new plants commissioned and taking aucount the ones that complete

20% of the year's generation, updating the saimfac

The sixth sheet (E.F.) calculates the emissionofaof the project’'s activity and all
associated yearly tCO2 per year.
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