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La Vuelta and La Herradura Hydroelectric Project

Versiort 6 — 06 September 2006

| A.2.  Description of the_project activity.

Purpose:

The purpose of the project activity is to build ydioelectric power plant, with a total installed

capacity of 31.5 MW, in order to take advantag¢hef capacity of La Herradura River, by means of
two subprojects in a chain (La Vuelta and La Heura§l The proposed subprojects were not strictly
built to cover the expected increase in electriclgmand but to add efficiency to the electricity
system as a whole, to improve electricity servicethie west of Antioquia Department, and to
contribute to the regional sustainable developmeile reducing C@emissions.

Project Description:

The use of La Herradura River begins in the uppet of the basin at the La Vuelta subproject.
The mean flow is 12.3 #s with a 112 m fall and 11.7 MW of installed caipacLa Herradura
subproject is located 5 km downstream (on the g@arae). The mean flow is 14.0%s with a fall

of approximately 220 m, which would permit genergtl9.8 MW.

Brief history of the project:

Several studies for the utilization of La Herrad®iger basin were conducted between 1965 and
1997. The first study, commissioned by the Cooperaif Municipalities of Antioquia for a mini-
hydro plant at La Vuelta, was executed by Gutiémed Montoya Civil Engineers. In 1994, the
Medellin Integral S.A. firm carried out technicaldaeconomic feasibility studies of La Herradura
for the former Electrificadora de Antioquia, todagtioquia Energy Company (EADE S.A.E.S.P.).
Between 1995 and 1997 various environmental an@ymestudies for both projects were also
undertaken. These studies defined the basic outfireffective use for these subprojects, which
remain valid today.

Finally, during 2001, Empresas Publicas de MeddHi8.P. (EE.PP.M) conducted an internal
review of the technical and environmental docum@nteof the subprojects, with the purpose of
project optimization, as well as analyzing the ewunit and financial viability for their
construction, and considering the possibilities retlucing financial risks through project
formulation as CDM.

Sustainable development considerations:
a. Economic

The project generates revenue for the municipaliiem economic transfer within the
framework of Law 99/93. This amount could be aki2@®,000 US$/year during the project life.

! Provided the time elapsed since the first PDD susmitted (in 2003), this version still preservegements that
reflect the circumstances of that moment, despday some of them might have changed (e.g. the OCM@ot
the actual name of the Colombian DNA and some djuiele provided by it are no longer available fowrgroject
proponents that ask for the National Approval Ligtte
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These resources are available to the municipaliies the implementation of Municipal
Development Plans, especially in basic sanitatr@henvironmental protection programs.

The Uraba region, influenced directly by the depeient of the project, is the only area of the
Department that is connected to the CaribbeanT$gs.region includes export-oriented activities.
In this region the exploitation of banana plantaigone of the main export items) is developed at
industrial and commercial levels. Additionally, teés a potential development for meat industry
which is favored with a better quality of power plyp The project improves electricity service in
the region.

Electricity service for the northwest of Antioqui2epartment is provided by a two-link

transmission system (Figure 1):

- Transmission line of 115 kV with a total length 880 km, reinforced with a series
compensation system in Apartadd substation, makipgssible to increase its transportation
and stability capacity.

Transmission line of 230 kV with 49 km between Uar@ Uraba substations, connecting to
Antioquia Department through Caucasia substation.

| 230 kV line | I

Demand of Uraba :
region ISA Electric
Equivalent
Distributed Generation :
Projects RALER
. . EEPPM Elect.
N Equivalent
‘e an?®
115 kV line I

Figure 1: Electricity transmission system in the Atioquia Department

The current average demand of Uraba region is afitah0 MW, which is covered through Urra-
Urab4 lines of 230 kV and West-Apartadd of 115 Kvequent guerrilla attacks to the 230 kV
line leaves it out of order, limiting energy suppdythe Uraba region since the 115 kV line it is
not designed to transport 50 MW.

The project is in line with “distributed generatioconcept, especially because it favours the
development of new small productive activitiesurat areas.

b. Environmental
The project provides clean energy and reducesddissions in Colombia.

The direct on-site emissions from the project dre ¢émissions related to the production of
electricity. Hydropower is a clean energy sourca ik emissions free, and there are no GHG
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emissions that are directly related to the use wdrdpower for electricity production.
Subsequently, the direct emissions for the pr@eeiconsidered zero.

Moreover, run-of-river plants have no regulatingamoirs so that environmental impacts are
minimal and under control through a periodic maritg plan.

c. Social

The project contributes to job creation during tle@struction period and also during operation
(about 1,000 direct and indirect employments). Alsloe projects contributes to regional

development through institutional strengtheninghvthe goal that municipalities manage their
own development projects, as well as providing remgess roads for villages in the region.
Likewise, through the construction of roads prawidbetter connection among the municipalities
of Abriaqui, Frontino, and Cafasgordas, peopladjvin the project area would gain access to
basic health services, education, and tradingaai lagricultural produce. Potential expansion and
replicability are also possible.

d. National Sustainable Development Criteria
The Colombian government, through the Colombianic®fffor Climate Change Mitigation
(OCMCC), has elaborated sustainable developmemerierifor CDM projects. The project can be
reviewed in the context of a draft version of thesteria.

In that sense, it can be stated that the projenipties with the applicable sectoral legal

framework and has completed the environmental impessessment and received the
environmental licenses, it has the correspondirigasization to be developed, and it respects
community interests and rights. The project isiire lwith national policies and programs by
promoting the use of renewable energy sources @22001). It also contributes to improving

long-term social and economic conditions of theal@mmmunity, as stated above. Additionally,

the project implements clean technology contriliutmthe cleaner production criterion.

Specifically, the main concerns are summarizedbeWs:
Review of sustainable development criteria proposeby OCMCC (June 2003)

1. Commitment with sectoral regulations (property tighrights over natural resources,
certificates, licenses, environmental impact stsidiights of local communities according to
Art. 330 of National Constitution, Law 21/1991, L&8/1993, and Decree 1320/1998)

A copy of property rights, environmental licenseghts over natural resources, environmental
impact studies and documentation related to looairounity opinion assessment are available
for the validation stage (see Annex 5). Sectionfbhs PDD also includes a summary of the
main aspects and conclusions regarding environriempact studies.

2. Contribution and compatibility with government mdis (local, regional, and national
planning, programs, and projects)

The project is in line with criteria for the gentoa capacity expansion plan of the national eleityr
system, general environmental policies and energjjcips of the country. A summary of related
legislation is included in Annex 5.

3. Contribution to improvements in social and econoroanditions of local community

(institutional agreements, employment generatiompacity building, local market
development, impact on the trade balance, congidaraf social needs)
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Actions dealing with local communities’ needs haleen considered as part of the
Environmental Management Plan of the project agtiigee additional information in Annex 5).

4. Cleaner production implementation (minimization pégative environmental impacts,
technology transfer)

Hydroelectricity is a clean technology, which hetpsavoiding air polluting emissions coming
from fossil fuel-fired power plants.

A more detailed description about environmentakiadoand economic contributions of the
project is presented in Annex 5.

A.3.  Project participants:

Table 1: project participants

Is the Party
Naf“e of Party Private or public entity |nvolyed a
involved project
participant?
Colombia (Host) Empresas Publicas de Medellin E.ivate) No
Japan (Annex I) Electric Power Development Co. Ltd. No

Project sponsors’ capability for implementing the poject (e.g. credentials):

From 1955 and up to 1997, Empresas Publicas de INtedeS.P. (EE.PP.M) was a decentralized
municipal entity providing diverse public servicgsg. energy, water supply, sewage) to the Antaqui
Department including the Valle de Aburra region aker municipalities such as Bello, Copacabana,
Girardota, Barbosa, Itagui, Envigado, Sabanet&dteella, and Caldas.

Since 1998 and considering both the Agreement 8®86¥% issued by the Medellin Council and the Law
142 of 1994, EE.PP.M was madified to become angtrdl and Commercial State Enterprise with the
specific objective of providing sustainable sersie®d enhancing community progress.

Effectively, EE.PP.M has 48 years of experiencelding and operating infrastructure as well as
providing public services to the 2,500,000 inhatitaof the region including sewerage, wastewater
transport, and treatment, electricity, gas distidoy and telecommunications.

In the power sector, EE.PP.M has built the hydigke capacity base of the Antioquia Departmeng.(e.
Guadalupe |, Il, 1ll, and IV, Mocorongo, Playas,giia, La Tasajera, and Porce Il hydroelectric power
plants). EE.PP.M also owns the only hydro planthm country able to store water from one year & th
next (Guatapé plant with the Pefiol dam). The compams also diversified its portfolio of power
generation assets, finishing in 1998 the constnotif La Sierra gas-based thermal power plant 6f 30
MW capacity, where a combined cycle project witdiidnal 166 MW was later developed. This project
started commercial operations on January 27, 280bf 2004, EE.PP.M was building La Vuelta and La
Herradura hydro plants and Jepirachi wind farm @51IMW, the first project to be carried out in the
country with this technology. Jepirachi projectdrgs to the PCF portfolio (the Emission Reduction
Purchase Agreement was signed in December 2002)isaatso the first project in Colombia to be
implemented within the CDM framework.
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Moreover, since 1998, EE.PP.M provides naturaldistsibution service in 10 municipalities of thel\a
de Aburra Region.

The EE.PP.M power generating business has a twttdllied capacity of 2,573 MW and generates an
average of 9,100 GWh per year.

At present, EE.PP.M is planning medium- to longrecapacity additions to its portfolio of power
generation projects, considering the CDM learnigegdbing process, experience, positioning, and
revenues, and thus also considering the construatid operation of Porce Il hydro plant (660 MW).

In terms of the company’s financial status, the2&E.PP.M investments reached a total of about 630
million USD with a balanced debt of 33% and equity.8 billion USD.

EE.PP.M has a solid capital and a sustainable mmdgarent financial balance, which is built oresal
and that, has never needed external contributiongosernmental fund transfers. Decision-making
regarding investments, expansion, and the operafighe diversified portfolio of EE.PP.M’s assetg a
exclusively conducted by internal administrativelies, the Board of Directors and the director manag

Finally, EE.PP.M has received several national iatetnational awards for its economic, financialda
social performance. In particular, EE.PP.M was ixereof the national award “Premio Portafolio a la
Empresa del Siglo XX”, which is given by a boardexfperts composed by academia, industrial and
banking sectors of Colombia.

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

| A.4.1. Location of the project activity |

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

Republic of Colombia

| A.4.1.2. Region/State/Province etc.. |

Antioquia Department

| A.4.1.3. City/Town/Community etc: |

Cafasgordas, Frontino, and Abriaqui Municipalities

A.4.1.4. Detail of physical location, includinginformation allowing the

The Republic of Colombia is located in Northern BoAmerica bordering the Caribbean Sea, between
Panaméa and Venezuela and bordering the North Padifean, between Ecuador and Panama. The
project is located in the north-western area ofidquia Department, using water from La Herradura
River, under the jurisdiction of Cafiasgordas, Hranand Abriaqui municipalities, although the whofe
Uraba Antioquefio can be considered as regional afeafluence, which goes from Santa Fé de
Antioquia to Arboletes. In this zone of approxim@at®30 knf, important municipalities, such as
Dabeiba, Mutata, Chigorodo, Apartadd, and Turbd@rated (See Fig. 2).
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La Herradura Sub-Project
La Herradura subproject takes place on La Herra8ivar, starting from an existing topographic fall
between that river and the Cafiasgordas River. Bue#rs later join to form the Sucio River basin, a
tributary to the Atrato River. The hydrographic ibaarea of La Herradura River is 320 kmvhich
contributes to a mean flow of 14%s at catchment point. The construction is locate@rontino and
Cafasgordas jurisdictions.

La Vuelta Sub-Project
La Vuelta subproject takes place in the upper artli® La Herradura River basin, up to the forkleg t
Nancui gulch, at 1,595 m elevation, covering alfiajui municipality and the limits coincide witheth
dividing basin and to a lesser extent with Frontmanicipality. The hydrographic basin area of La
Herradura River is 286 Kimwhich contributes to a mean flow of 12.%/smt catchment point.
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Figure 2. Colombia (above) and Antioquia Departmentbelow)
Geographic coordinates: Approx. 6°N, 76°W
Sourcehttp://www.eia.gov/cia/publications/factbook/geasitml
Green points represent La Vuelta and La Herradaveep plants locations

The category for the proposed CDM activity fallsthvin sectoral scope 1: “Energy Industries —
Renewable Sources”.

Technology description:

La Vuelta Sub-Project
The main components of the sub-project consist of:

Works to divert the stream flow and remove sand.
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A spillway with a capacity of 1,687 ¥s.

Box coulvert conduction, free flow tunnel and peokt

A power house on the surface with a generatingagutpped with a Francis turbine.

Main substation next to the power house.

Connection to the electric system of EADE S.A. B.Svith the purpose of not saturating the 44 kV
Frontino-Cafiasgordas power line.

Power plant characteristics

Installed capacity 11.7 MW

Plant nominal flow 12 rits

Load tank normal level 1,590.80 m above sea level
Discharge normal level 1,473.80 m above sea level
Installation elevation in turbine belt wheel 1,48®m above sea level
Normal gross head (1,590.80 — 1,473.80) 117 m

Net design head 112.90 m

Hydraulic turbine

Type Francis, horizontal axis
Number of units 1

Nominal power output 12.25 MW

Rotation speed 514.28 miin

Nominal submergence (1,473.80 — 1,470.80) 3m

Nominal flow 11.97 mYs (approx.)

Design net head 112.90 m

Minimum efficiency (100% opening) 2.4%

Generator

Type Synchronic with horizontal axis
Number of units 1

Nominal power output 14,000 kVA

Nominal tension 13.8 kV

Nominal frequency 60 Hz

Power factor (cosine @) 0.85 (lagging)

Synchronic speed 514.28 ritin

La Herradura Sub-Project
The main components of the sub-project consist of:

Works to divert stream flow and remove sand.

Vertical reception well emptying its waters to cantion.

Pressurized 1,534 m tunnel, which receives thenfrate the vertical well.

Pressurized pipes as last tract of the flow system.

A power house on the left riverbank of the Cafiadg®River with two Francis turbines within.
Discharge channel to the Cafiasgordas River andasionslocated on the north side of the power

house.

Power plant characteristics

Installed capacity 19.8 MW

Central nominal flow 10.0 s

Load tank normal level 1184.5 m above sea level
Discharge normal level 940 m above sea level
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Installation elevation of turbine belt wheel 93mmsbove sea level
Normal gross head 244.5 m
Design net head 230.6 m
Hydraulic Turbine
Type Francis, horizontal axis
Number of units 2
Nominal power output 10.4 MW
Rotation speed 900 min
Nominal submergence (940.0 — 937.5) 25m
Total nominal flow (two turbines) 10.0%s (approx.)
Design net head 230.6 m
Minimum efficiency (100% opening) 92.4%

Admission valves (spherical type) 0.9 m nominal day

Taking into account the selected equipment, it decided to assign two generating units to the power
plant. Each turbine is equipped with a pressuiefrehlve synchronized with the closing of bladesas
to limit spiral chamber internal pressure at glesp 115%.

Turbine Regulator: programmable digital type with electronic heaem@ped from central or by remote
control from another control center. It also hasedectro-hydraulic system for normal operations of
synchronization, charge and discharge.

Generator

Type synchronic, horizontal axis
Number of units 2

Nominal power output 12.0 MVA

Nominal tension 13.8 kV

Nominal frequency 60 Hz

Power factor (cosine @) 0.85 (in delay)
Synchronic speed 900 min

Transformers: It has been decided the use of an outdoors vemsf for the two generators, with a
capacity of 24 MVA: three-phase, with primary noalinoltage of 13.8 kV and secondary of 44 kV and
60 Hz, oil-cooled under normal conditions and bycéd air under operating conditions at continual
maximum capacity.

Mechanical auxiliary equipments Oil in bolsters is cooled in a dry type towere thil circuit is closed
and the pumps are directly propelled by the unis.axor the drainage of the spiral chamber, thiefrel
valve discharge pit, the draft duct and infiltrateater and power house floors drainage, theresisstem
with submergible vertical pumps installed in thaidage pit to conduct water to the discharge cHanne

Electric auxiliary equipments: A 480 kV-13.8 kV transformer is used as normadfefed from any of
the two generators as main source. It has a dasetric generator of 480 V and 60 Hz emergency
system.

Each generation unit has a control center and a/4@@tribution board so that maintenance and $ielec
processes in auxiliary services operations arepegent. There is a surveillance system and watet |
control in the load tank. Therefore, the centrainierconnected, so as to secure accurate load tank
operation hydraulic conditions.

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



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 12

Turbine specifications The turbines are Francis reaction turbines, waitimartensitic stainless steel
welded impeller, with spiral chamber and weldedftdpgpe from soothed carbon steel sheets, of thin
austenitic grain size.

A Francis turbine is a type of hydraulic reactabtne where the flow exits the turbine blades idiab
direction. Francis turbine is common in power gatien facilities and is used in applications whieigh
flow rates are available at medium hydraulic head.(Niagara Falls). Water enters the turbine tijinca
casing and is directed to the blades by wicketgyaibe low momentum water then exits the turbine
through a draft tube.

Francis turbines can be assembled both verticaity lzorizontally. Figure 3 shows a Francis turbine
where water can enter freely through the wholeuciference and through the outer ring of the guide
vanes. These guide vanes can be adjusted so thenawfoincoming water may be controlled. Francis
turbines are highly efficient and versatile turlsirfmflow-impulse type in the first stage and coftaxial
reaction type in the second stage).

Francis turbines are the most widely used amongmatbines. Figure 3 shows a typical configuratbn
a Francis turbine.

Figure 3 shows a typical configuration of a Frarigrbine.

Figure 3: Francis Turbine Spiral Cased Horizontal $aft - typical arrangement

The technology involved is well-known and hundredssimilar projects exist all over the world. It is
widely recognized as an environmentally sound afiel technology.

A.4.4. Brief explanation of how the anthropogenic emissian of anthropogenic greenhous

4%

account national and/or sectoral policies and circostances:

The proposed CDM project activity was implemented the northwestern area of the Antiogquia
department, Republic of Colombia, with the purpo$eyenerating and delivering clean energy to the
national grid connected system. By producing antiveling electricity generated by technologies
associated to renewable energy sources, electrggtyerated by fossil fuel-fired power plants are
displaced and thus, G@missions are avoided.
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Since the 1994 power sector reform in Colombia (L&$2 on public services and Law 143 on
electricity), capacity additions have been perfainiy both the public and the private sector. Public
companies only contributed to 34% of the expanstberefore the largest portion was in charge of
independent power producers. Over 80% of the 1988-Zapacity addition was from natural gas power
plants and only 10% was due to hydroelectric poplants. All the latter were installed by the public
sector. Coal power plants added up to 8% of thed,tevenly divided among private and public sectors

The electricity market behavior —favoring thermalyer plants over hydroelectric projects— has indeed
been the experience in all countries —both indalsind developing— where the power sector was
deregulated in the 1990s.

Independent producers have diminished their investmate lately. While capacity additions exceeded
700 MW in 1995 and 1996, there were less than 200 i 2001.Guerrilla attacks to the transmission
network are partly responsible for this.

The long interconnection lines required for hydeo#lic generation have been highly exposed to
guerrilla attacks. This leads to prioritize the installatadrpower plants close to the largest consumption
centers; favoring thermal power plants again.

Colombia’s important fuel reserves and the neeglui@rantee electricity supply through a more baldnce
mix between thermal and hydroelectric generatibave supported the trend towards thermal power
generation.

La Vuelta and La Herradura project was not the jgtkoe in the context of this complicated sectoral
situation. The project has remained under discassitce 1965. In that year the first studies feruke of
La Herradura River basin began, in order to comditke potential to develop hydroelectric power pdan
Several decades have passed until this projectl @mdome a reality. The main reason for that wasiICD
It is clear that the project itself was not anative option to be developed by EE.PP.M unlessroth
incentives were involved. The low profitability tife project, the very risky conditions for implertiag
electricity projects in rural areas, and many ottimumstances, were important barriers to go &rrtin
these subprojects.

For more details, see Section B.3 that shows theodstration of project’'s additionality by applyitige
guidelines provided on the latest version of theodl for the demonstration and assessment of
additionality’.

The project activity reduces G@missions in electricity generation through the akrenewable energy
sources. The project activity serves to displasifduel-fired plants (a combination of coal anasg
based power plants in the Colombian Interconnebtational System) with clean energy provided by
hydroelectricity. The inclusion of the project irttte interconnected grid redistributes the dispafcall

the power plants giving rise to a most efficiergctdicity generation of the whole system. In theeaize

of the CDM project activity, no other project wouléve been implemented indeed, so that emission
reductions would not occur.

It is estimated that the project has the potertbateduce 68,795 tCfyear during the first 7-year

2 Moreover, global climate change now produces naieipt variations in hydrological cycles, alteringiter
availability and thus hydroelectric generation imumpredictable way.
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crediting period.

Table 2: Emission reductions during the first 7-yeacrediting period

Years Annual estimation of
emission reductions
(tonnes of CQe)
2005 68,795
2006 68,795
2007 68,795
2008 68,795
2009 68,795
2010 68,795
2011 68,795
Total estimated reductions (tCQe) 481,566
Total number of crediting years 7
Annual average over the crediting 68,795
period of estimated reductions (tCQe)

For further information on the estimations preseraieove, see Section E of this PDD.

No public funding, including official developmenssastance, is involved in financing this project
activity. The only funds involved are those handbgdhe project sponsor EE.PP.M.
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| SECTION B. Application of a baseline_methodology |

| B.1. Title and reference of the approved_baseline ethodologyapplied to the_project activity: |

According to the Colombian energy matrix, the tygedata available, and the CDM activity itself, the
proposed project is developed using the approvedatmlated baseline methodology ACMO0002/version
06 “Consolidated baseline methodology for grid-conréctdectricity generation from renewable

sources.

Project additionality is analyzed using th&obl for demonstration and assessment of additityfial
proposed by the CDM Executive Board.

B.1.1. Justification of the choice of the methodogy and why it is applicable to the projec

The approved consolidated methodology ACM0002/eer§i6 is applicable to grid-connected renewable
power generation project activities.

The proposed project activity meets all applic#pitionditions required by the methodology, as felo

1) The project involves an electricity capacity aduitirom a run-of-river hydro power plant.

2) The project does not involve switching from fodsiéls to renewable energy at the site of the
project activity.

3) The geographic and system boundaries for the lomected Colombian System grid can be
clearly identified and information on the charaistiges of the grid is available.

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

La Vuelta and la Herradura Hydroelectric Projectobgs to the Interconnected Colombian System,
which is a hydrothermal electricity system. The @@abian electricity system, in which power plants
operate, is dominated by hydro plants and to atesstent by thermal plants (approx. 65.6% hydrd an
34.4% thermal of installed capacity of centrallgmitched plants, and 75.19% hydro and 24.81% tterma
—80.63% natural gas and 19.37% coal— in terms efggngeneration in 2001).

Power plants are dispatched according to theirrgéioa costs, the least-cost plants enter firsijenthe
plant dispatched later to cover the demand setsiélrginal price of electricity.

Hydropower plants enter the system declaring thpodpnity price of their water resources (water

storage is a common business strategy, which mamgstleads to hydro plants to be at the dispatch
margin), taking into consideration hydrological ddions. (Note that in some Latin American power

systems hydro plants are always dispatched in @lse bad since those plants do not declare geoerati

costs and only thermal plants compete for enterit@the electricity delivery.)

Thus, La Vuelta and La Herradura plants displaég glectricity that would otherwise be supplied and
generated by the current operation and expansidgheofrid, mainly with fossil fuel-fired plants #te
margin. As such, the generation of the intercoretkcetational grid, as a whole, results in lower,CO
emissions than those that would occur if the predgsoject was not implemented.

The emission reductions achieved by the projedvigctare the difference between baseline emissions
and project emissions, including emissions dueaédge.
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For this kind of renewable energy project actigfi¢here are not project emissions, and the main
emissions potentially giving rise to leakage ar@ssmans arising due to activities such as powentpla
construction, fuel handling, and land inundatiomwdver, project participants do not need to comside
these emission sources as leakage in applyingngilsodology.

Thus, only baseline emissions are considered igdlwilation of emission reductions.

In accordance to the methodology ACMO0002/version feowing project implementation, baseline
emissions will be calculated applying the combireatgin emission factor, consisting of the combirati
of the operating margin (OM) and the build mard) emission factors.

According to the data available for the Colombiketwicity sector, the methodological choice sedddb
calculate the OM is the Dispatch Data Analysis (DP®@ption C of the methodology. The DDA provides
an accurate and actual expression of the emissiartes that would be displaced by the proposed CDM
project activity. Additionally, Option 2 of the nteidology is selected for the BM calculation.

According to methodology ACM0002/version 06, thatsgd extent of the project boundary includes the
project site and all power plants connected philgida the electricity system that the CDM project
power plant is connected to, which correspondleaational interconnected grid.

Sufficient information exists to demonstrate that Vuelta and La Herradura project is not common
practice in Colombia. There is also sufficient imhation to document in a transparent and conseerati
manner the additionality analysis, as well as thiE&S@aseline estimation prior to project implemebotat

The National Dispatch Center (CND), which coordisathe Wholesale Electricity Market (MEM) and
operates the National Interconnected System (SiJotombia, provides all the dispatch data required
calculate the emission factors and the Energy aminigl Planning Unit (UPME) of the Ministry of
Energy and Mines provides key parameters to perfaiculations.

According to the methodology, the key data usedldétermine the baseline scenario is given in the
following table.

Table 3: Key data

Parameters Data sources
Oxidation factor of fuel IPCC guidelines
CO, emissions factor of fuel IPCC guidelines
Variables Data sources
Electricity generated by La Vuelta and La Herradwdroelectric EE.PP.M
plants
Plant dispatch order of the grid CND
Electricity generated by each power plant of théo@bian SIN CND
Specific consumption of power plant for the fuel CND and UPME
Heat rate of power plant for the fuel CND and UPME
Net Calorific Value of fuel Plant management or IPCC guidelines
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This kind of plants are considered as plants witldtams® since the dams are very small and they are
obviously needed to permit water access and avioigemetration into the tunnels. In the case of La
Vuelta and La Herradura plants there are only water films over flooded areas of 6,181 ¢ha Vuelta)
and 3,194 rh(La Herradura). The vegetation in these areask{ater along the river-bed) corresponds
to very small portions of grass since it was rendoshering digging works.

The thresholds (EB23 Annex 5) are:

LV: 11.7 MW/6,181 A= 1,893 W/M
LH: 19.8 MW/3,194 M= 6,199 W/M

These values are greater than 10 W/ihus, no methane emissions are considered sirmjecp
emissions from the reservoir may be neglected daugto EB 23 Annex 5.

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

As mentioned above, project additionality is anatyaising the latest version of th&cbl for the
demonstration and assessment of additiondlity

Step 0. Preliminary screening based on the startindate of the project activity

EE.PP.M is a leading company in Colombia, whichdddagpted an internal environmental strategy to deal
with its main business activities and new investigelt is also one of the pioneer enterprises in
considering CDM as a part of its decision-makingcess.

Since people working for the World Bank —looking firojects to be presented to the Prototype Carbon
Fund (PCF) — contacted EE.PP.M and suggested tsmillity of developing CDM project activiti€s,
EE.PP.M has paid a great attention to the novehrClBevelopment MechanismThey were also
involved in contacting experts in order to clostditow CDM consolidation and to be kept apprised of
the status of current negotiations in this issuiiTfirst successful experience was the presemtati the
Jepirachi Carbon Offset Projédtl9.5 MW Wind Power Plant in Alta Guajira, ColorabR002) to the
PCF (the Emission Reduction Purchase Agreemensigasd in December 2002).

Aware of the potentiality that the CDM offered, PB.M submitted a letter to the Colombian Ministfy o
Environment, in September 2001, expressing thenfitte of exploring the possibility to develop arjbi
GHG mitigation project activity with two run-of-rér hydro plants in La Herradura River basin. After
that EE.PP.M reached a collaboration agreement M@&M International to identify and develop CDM
project activities in a wider framewofk.

% Moreover, plants that can storage water for teys dae considered as plants without dams.

* Three of the “official” Colombian projects werevédoped by EE.PP.M (Jepirachi Windpower Project Rinoya
Hydroelectric Project, and La Vuelta and La Herraddydroelectric Project).

® On that occasion EE.PP.M started working with tprojects, the Jepirachi Carbon Offset Project amel t
previously low-priority —and almost already disredgd— project of La Vuelta and La Herradura.

® Take into account that by that time CER pricesnades were highly optimistic, around US$ 20 pemri® of
COee.

’ Jepirachi Carbon Offset Project (19.5 MW Wind Po®éant in Alta Guajira, Colombia), Baseline Assesst,
the Prototype Carbon Fund, May 2002. The infornmatian be found imww.prototypecarbonfund.org

8 In particular, EE.PP.M has dispatched to MGM BuseAares office a person from the Planning and EneéSgb-
Manager Department in order to support work onRB® and also to further knowledge in this new anadl\eng
concept. The company has also devoted a persdnsobepartment to work in the project baseline eieation.
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The proposed project activity is a consequencehofd facts and circumstantial meetings, which
contributed to the EE.PP.M decision to reconsiterproject among their possibilities, also takintpi
account that a contact with a potential buyer (Eledower Development Corporation, of Japan) was
already established thanks to the above mentiogexment.

This project was conceived many years ago, butais yust after CDM acquired a real body when
EE.PP.M reconsidered the project, giving it a Ipgbrity among its investment opportunities.

La Herradura basin has been studied for electrieigdion purposes since 1965. Between 1994 and 1997
technical and economic feasibility studies as wsllenvironmental and design studies were undertaken
The mentioned studies defined the outline of eiffectise of the two subprojects. During 2001 E.PP.M.
conducted internal reviews of the technical andrenmental documents and studies. The economic and
financial viability analysis concluded that finaalcrisks could be reduced through CER revenudsef t
project was registered as a CDM. Thus, in the ajgsehproject registration as a CDM, EE.PP.M. would
not have made any other project or they would heaiged and looked for another CDM project in the
future.

However, none of these projects were done dueet@dime kind of barriers La Vuelta and La Herradura
faced at that time. Those barriers could be oveectimanks to CDM (a possibility that EE.PP.M has
seriously considered as shown by the three CDMeptsjsubmitted). Taking into account the social and
economic uncertainties of developing countries, CEdistration is a certain opportunity to overcome
this kind of barriers, also contributing to susédile development.

It is worth recognizing that, when evaluating theplementation of La Vuelta and La Herradura
Hydroelectric project, CDM is envisaged not onlyits/revenues and the added value given by carbon
credits but also by other monetarily non quantiéajualities, such as:

Positioning of EE.PP.M in an emergent market thlothe early participation in a learning-by-
doing process

Gaining public image and recognition through nalcend international certifications along the
assessment process (the whole project cycle)

Contributing to sustainability and improving sodtainditions in a scantly developed rural region,
among other non-material aspects.

Therefore, EE.PP.M started the development of B Bnd related documents with active involvement
and close collaboration with MGM International amot only hiring consultants to develop the studies,
which is the business-as-usual in these kind gepts.

Finally, in October 2004 and December 2004, La athsra and La Vuelta started operating.

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

Sub-step la. Define alternatives to the project aofity

The alternatives identified are the following:

Therefore, the CDM portion of the project is highlggarded as a main part of La Vuelta and La Heread
hydroelectric project development.
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1. Continuation of the current capacity addition trend
2. Implementation of the project without CDM assis&anc
3. No implementation of any project

Regarding the first alternative, it can be clea®en that the current trend involves capacity amdit
using thermal power generation technologies.

Since the 1994 power sector reform in Colombia (L&2 on public services and Law 143 on
electricity), capacity additions have been perfainby both the public and the private sector. Table
shows that independent power producers have madegas-based thermal generation. Most of the
thermal plants were constructed due to the incerieated by the new electricity market. The omlgrb
project added in this period, the 405 MW Porceviihed by EE.PP.M, began its construction in 1992
prior to the power sector reform. (EE.PP.M is puldiector, but it is highly focused on financial
performance to the point that it is the most patfie company in Colomb#.

Table 4: Capacity additions, 1995-2001 (values in W)*°

Type of generation Private Public Total %

Hydro 405 405 10
Coal 165 150 315 8
Natural gas 2,415 755 3,170 81
Total 2,580 1,310 3,890

% by investor 66 34

Public companies only contributed to 34% of theamgion; therefore the largest portion was in chafge
independent producers. Over 80% of the 1995-20p&dity addition was natural gas and only 10% was
hydro. All the latter were by the public sector.aCpower plants added up to 8% of the total, evenly
divided among private and public sectors.

This electricity market behavior —favoring therm@abwer plants over hydroelectric projects— has
indeed been the experience in all countries —botlustrial and developing— where the power sector
was deregulated in the 90s.

Independent power producers have diminished theiestment rate lately. While capacity additions
exceeded 700 MW in 1995 and 1996, they were lems #90 MW in 2001. Guerrilla attacks on the
transmission network are partly responsible fos thitcome.

The long interconnection lines required for hydeaglic generation have been highly exposed to diaerr
attacks. This leads to prioritize the installatminpower plants close to the largest consumptiariers;
again favoring thermal power plants.

There are also other factors such as the impoitemease in natural gas prices in 1999 and some
regulatory uncertainties on capacity charge values.

Colombia’s important fuel reserves and the neeguiErantee electricity supply through a more baldnce
mix between thermal and hydroelectric generatidrave supported the trend towards thermal power

° See for example the Colombian journal “Semandy 3u2003;http://www.semana.com
9 Source: Reference Expansion Plan 2002-2011, URBdEota, Oct. 2002.
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generation. (Currently, Colombian reserves arevedgmt to 34 years of natural gas production ancemo
than 150 years of coal production.)

Sub-step 1b. Enforcement of applicable laws and regptions

All alternatives identified above are in line wih the legal and regulatory requirements of Col@mb
Taking into account the current capacity additicendl, all projects that may be considered (inclgdin
EE.PP.M. portfolio) are included in the Colombiamtidnal Expansion Plan. For this reason, it is
assumed that any possible project that starts tpesawill comply with all the legal and regulatory
requirements of Colombia. Moreover, as it was nogniin Step 0 of this PDD, the proposed CDM project
is operating since the end of 2004.

Step 2. Investment analysis

Sub-step 2a. Determine appropriate analysis method

An analysis of alternative cost options in terms iofestment requirements, NPV and IRR (if
corresponds), comparing the proposed project aigagiential projects by the project developer dreot
IPP is a way to demonstrate additionality. Thendpgon chosen is Option Il “Investment Comparison
Analysis.”

Sub-step 2b. — Option Il. Apply investment comparien analysis

This analysis is presented for the options hanthedEE.PP.M while deciding to go ahead with the
proposed project activity under the CDM and alsongaring their options with the most attractive
options for other IPP.

This analysis also demonstrates that La Vuelta lemdHerradura Hydroelectric Project was not a
prioritized project of EE.PP.M, but that this prdjbecame a priority project due to the anticipai&m
benefits.

Sub-step 2c. Calculation and comparison of financlandicators

This sub-step is presented together \@th-step 2d Sensitivity analysis.

The most attractive options at the time La Vuehd &a Herradura was decided were those related to
thermal generation. Table 5 shows a financial aisly

Table 5: Economic indicators for thermal plants

Investment NPV (US$
Capacity (US$ million, energy |RR

Power Plant (MW) million, price = (%)
Dec. 1996) 33 ys$/MWh)
Simple cycle 300 154 12.6 10.36
Combined cycle 150 113 135.9 19.92

1 Moreover, global climate change now produces naimipt variations in hydrological cycles, alteringter
availability and thus hydroelectric generation imumpredictable way.
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In 2001 EE.PP.M assessed the potential to devel@D® project in order to contribute to global
warming mitigation through an evolving mechanisnie.l .M decided to promote a relatively low
investment cost option with an excellent sustaiealEvelopment contribution. The project itself was
financially viable but CDM benefits were considerasl a key factor that helped support the decision-
making process, leading to the formulation of theppsed project under the CDM.

By carrying out an NPV analysis of the projecisibbvious that the project could not be developeae
to its financial unattractiveness. The requirecestment is US$ 38.7 million and NPV is negative.1 9
million US$) without CER revenues, applying a disebrate of 7.86% (WACC).

If carbon credits are considered in the analysspitoject’s NPV turns positive at approximately U2
per tonne of Cge (for example, at 20 US$/tGE) the NPV is US$ 6.4 million and the IRR is 9.194).
conclusion, and from a financial point of view, fmject could only be carried out if CER revenaes
considered in order to surmount the economic harafg¢he project.

Furthermore, if light variations (+10%) of the disit rate (WACC) used for the project's NPV anaysi
are applied, NPV still shows negative results, Wwhionfirm the robustness of the financial analgsid
the trustworthiness of the conclusions derived fribmmi.e., that the project could not be carried out
without including CER revenues.

Other alternatives (belonging to EE.PP.M. projecitiplio) were directly excluded due to huge
investment and very negative NPV values.

Besides financial barriers, the project has an mapd social content contributing to sustainable
development, thus providing a motivation to implemi. But it was not a competitive option due to
disappointing sectoral circumstances. It is undecble that the company would have waited for
another opportunity in the future when sectoralditions were more appropriate. It was when EE.PP.M
realized the valuable opportunity that CDM représethis played a role speeding up the decisiogoto
on with the project. And what could be better thmeginning with a small renewable energy project,
reducing also transaction relative costs.

Step 3. Barrier analysis

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

The barriers identified are the following:

Barrier due to prevailing practicehydro plants were not the actual and currenttm@dn the electricity
market despite the fact that the national systems highly based on hydroelectricity in the pastrdoent
years deregulation has strongly favored more ec@@iiy attractive options based on thermal energy.
Moreover, run-of-river power plants (with Franaistines) have a very low technological penetration
Colombia.

Sectoral barrier there were also regulatory uncertainties on dipeharge values, circumstances related
to fuel availability and prices, security of thedrconnected system which could not be based soglr

on hydroelectricity due to hydrological uncerta@stiimoreover affected by the consequences of dimat
change).

Social and institutional barrierguerrilla attacks on transmission towers mainly affectedréiymlants
because they are located in rural areas whereatatks were more common.
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Political and investment barrierin addition to the arguments provided in the situgent analysis
presented above, Colombia was undergoing diffitoles, which made also difficult for that project
developers to attract investors or get financiognfibanks.

Sub-step 3b. Show that the identified barriers woul not prevent the implementation of at least one
of the alternatives (except the proposed project &wity).

The current capacity addition trend, basically flefs®l-fired power generation plants, has several
advantages against a run-of-river project, as éxgibas follows:

Barrier due to prevailing practiceas thermal plants are considered the currentodgpaddition trend,
the barrier due to prevailing practice would ndéetf the decision of constructing another fossdHiired
power plant.

Sectoral barrier thermal power generation plants do not dependarological conditions. On any
circumstance, if there is enough fuel to fire tloavpr plant and according to its efficiency and gmide,
the thermal plant will run and generate electri¢ctiybe sold. Moreover, a run-of-river lacks of anja
increasing the dependency on hydrological condstion

Social and institutional barrierthermal power plants may be located either imralror urban area, as
they do not depend on hydrological and topograpbiaditions. Taking this argument into account, a
thermal power plant may be located in the energyirement area, eliminating the transmission tower
attacks risk.

Political and investment barrieas showed in the investment analysis, thermalepglants have more
attractive and convenient IRRs than hydroelectawgr plants. Because of this reason, investors avoul
prefer to construct a thermal power plant thanraafiriver one. Moreover, the capacity additiomtie
usually follows this investment trend.

Although the best alternative for investors is emstruct a thermal power plant, the continuatiorthe$
capacity addition trend was not a possibility cdesed by EE.PP.M., since the main objective of the
proposed project activity was related to provideaol energy to the west of Antioquia Department,
improving the electricity service and contributit@ regional development, which is in line with the
environmental and social politics of the company.

It is clear that the first alternative identifiedurent capacity addition trend) is not the bedioopto
contribute to sustainable development, as welbadimate change mitigation.

The need of local sources of generation and thetiat Colombia has 34-year of natural gas reseaxds
150-year of coal reserves (if the capacity additi@md continues, it may lead to fuel switchingnfro
natural gas to coal, increasing GHG emissions)ywdthat the thermal generation expansion trend would
have been continued by other IPPs (situation thghtrcontribute to accelerate climate change asd it
environmental and social negative consequences).

It is also clear that none of the projects of EEMPPortfolio would have been developed since theyew
quite unviable. This alternative does not face basrier or risk to the company and it is considetresl
most plausible scenario that would occur in theeabs of CDM incentives.

La Vuelta and La Herradura project is the leastegtiment cost option with the best sustainable
development contribution among all projects congiddy EE.PP.M. But it was not a competitive option
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due to the disappointing sectoral circumstancesisTh is clearly demonstrated that, in the abseice
CDM registration, EE.PP.M. would not have carried any project.

Step 4. Common practice analysis

As stated above, the Colombian power sector is dated by hydroelectric generation power plants.
However, since 1994's electric sector reform, tlapacity addition trend reflects that the thermal

generation has been favored. Therefore, the thegewration dominated the capacity additions since
1994. The only hydropower plant added since thernef and previous to the consideration of La Vuelta
and La Herradura project implementation, was onel@ MW whose construction started in 1992,

previous to the reform. Furthermore, when EE.PRi&tided to implement La Vuelta and La Herradura
project, there were just a few run-of-river hydra@o plants in Colombia.

As of September 2005, Colombia had only 6 run-eéripower plants, of which one of them was out of
order due to a terrorist attack. The table beloswiales the list of Colombia’s run-of-river powepts.

Table 6: run-of-river power plant as of September P05

Power plant name Status
Esmeralda Operating
Insula Operating
San Francisco Operating
Florida Il Operating
Rio Mayo Operating
Calderas Out of order

Therefore, the proposed CDM activity is not a comrpeactice in Colombia.
Step 5. Impact of CDM registration

As it is demonstrated through all the steps analyaleove, the only way to implement the proposed
project activity was by overcoming all the statetriers and by decreasing the associated riskkigo t
kind of project.

La Vuelta and La Herradura subprojects were pult@d until conversations with relevant CDM actors
influenced on the project sponsor’s point of vievibeusing again on run-of-river hydro plants in epf
barriers and political conditions and based orintbentive of getting a new source of income. Thiasés
contributed to renewing project development, ireliwith the environmental and social politics of
EE.PP.M.

The CDM potential of the subprojects was a cruiciegéntive for EE.PP.M to consider the opportunity o
developing the project activity for registrationdaen the CDM based on the CER revenues and the
contribution to the sustainable development in Colmbia. Otherwise (without CER incentive), La
Vuelta and La Herradura hydroelectric project wdwdde never became a reality.

Another important aspect of the project registratias a CDM project is that the implementation & th
project brings technology transfer to a developmguntry that otherwise would have continued
generating electricity with non-renewable sourddse CDM registration may have a replication effect,
attracting investors and, in consequence, bringisggeneration technology to the country.

Moreover, the project implementation generates, @Gmission reductions, contributing to GHG
atmospheric concentration stabilization.
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For all the arguments exposed above, it is cleartthe CDM registration was a critical, if not thst
important, fact that was taken into account wheeidieg to implement the proposed project activity.

All the steps of theTool for the demonstration and assessment of audility’ were strictly followed,
resulting in the demonstration that the proposed/iGiPoject activity is additional.

Following the guidelines of ACM0002/version 06, thaseline will consider only GCemissions from
electricity generation in fossil-fuel-fired poweapts that are displaced by the CDM project agtivit

The spatial extent of the project boundary incluthes project site (La Vuelta and La Herradura power
plants) and all power plants connected physicalyhe electricity system that the CDM project power
plant is connected to, as shown in Figure 4.
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Figure 4: Project boundary (red line represents the project boundary)

The following table shows themission sourcesnd gases included in the project boundary:

Source Gas Included? [Justification / Explanation
Baseline |Fossil fuel-fired CO, Yes Following the guidelines of ACM0002, {
power plants baseline will consider only COemission

from electricity generation from fossil-fup
fired power plants that are displaced by
CDM project activity.

CH, No As in ACM0002/v06

N,O No As in ACM0002/v06
Project CO, No As in ACM0002/v06
activity

CH, No See below
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N,O No As in ACM0002/v06

As stated in methodology ACM0002/version 06, met¢hproject emissions shall be accounted for from
New Hydroelectric power projects with reservoirdyoifi power density is greater than 4 W/mnd less
than or equal to 10 W/mIf power density is greater than 10 W/hen project emissions are equal to
zero.

Regarding La Vuelta and La Herradura Hydroeled®rigject, power density for LV is 1,893 W/rand
for LH is 6,199 W/m. As both are greater than 10 W/rthus, no project emissions will be accounted for
in the emission reductions calculation for the jos®™ project activity.

Detailed baseline information is provided in Anrgegf this PDD.
Date of completion of the baseline study: 06 Sepm2006
Baseline study prepared by

MGM International

Junin 1655, 1° B

C1113AAQ Buenos Aires
Argentina

Tel.: (54 11) 5219-1230
E-mail: fgaioli@mgminter.com

MGM International is not a project participant.
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| Cl1 Duration of the project activity: |

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

The starting date is defined in this project asdéi in which construction began:
01/02/2002

After estimating potential carbon offsets the pcbjedeveloper has decided to acquire the land and
construct and improve roads in February 2002 aneehhbber 2002 for La Vuelta, respectively, and April
2002 and March 2003 for La Herradura, respectively.

Before the onset of project construction phaseas necessary to carry out pre-construction aies/igs
an essential requirement for the fulfilment of #ubeme, such as:

Technical improvement and revision of projects.

Creation of specifications for the leasing of hoogaition designs, execution of missing designs and
work supervision.

Additional financial and economic evaluations.

Revision of current environmental licenses.

Negotiations for the financing of projects.

Preliminary negotiations with municipality authaeg and local communities.

Tables 7 and 8 show the construction schedulesfch plant

Table 7: La Vuelta project scheme

Tasks Start End
premises acquisition 01-Oct-01  27-Feb-
road construction and fitting 15-Apr-02  02-Nov-02
derivation works 09-Jun-02 30-Jun-03
power house 01-Sep2  31-Oct-03
conduction: civil works, tunnel 08-Aug-02 31-Oct-03
electromechanical equipments supply 15-Jun-03  316Qct
electromechanical equipments assembly 15-Jun-03 udBd
pipelines supply 15-Jad2  10-Aug-03
pipelines assembly 01-Jun-03  30-S¥p-
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Table 8: La Herradura project scheme

Tasks Start End

premises acquisition 01-Nov-01  04-Apr02
roads construction and fitting 22-Apr-02 14-Mar-03
derivation works 01-Mar-03 27-DecO3
power house 01-May-03  14-Sep63
conduction: civil works, tunnel 21-Aug-02 04-Deco3
electromechanical equipments supply 15-Jun-031-Oct03
transportation and assembly of electromechaniazipetents 15-Jun-03 30-Aug04
pipelines supply 27-Feb-03  24-Oct03
pipelines assembly 15-Jun-03  31-Oct03

Start of operation of La Vuelta: 18 December 2004
Start of operation of La Herradura: 8 October 2004

Emission reductions will be accounted since: 02005

c.2.1.2. Length of the first_crediting period

7 years

Not selected

C.2.2.1. Starting date:

C.2.2.2. Length:

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



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 28

The CDM activity will be monitored following the glelines of the approved consolidated monitoringthoéology ACMO0002/version 06,
“Consolidated monitoring methodology grid-conneatksttricity generation from renewable sourées

D.2.  Justification of the choice of the methodologgnd why it is applicable to the project activity

The approved consolidated methodology ACMO0002/earsi6 is applicable to grid-connected renewablegvayeneration project activities.
The proposed project activity meets all applic@pitionditions required by the methodology, as feo

1) The project involves an electricity capacity additfrom a run-of-river hydro power plant.

2) The project does not involve switching from fossils to renewable energy at the site of the pta@etvity.

3) The geographic and system boundaries for the loteected Colombian System grid can be clearly ifledtand information on the
characteristics of the grid is available.

ID number | Data Source of | Data Measured (m), | Recording | Proportion | How will the Comment
(Please use | variable | data unit calculated (c) | frequency | of data to | data be

numbers to or estimated be archived?

ease Cross- (e) monitored | (electronic/

referencing paper)

to D.3)

As mentioned in other sections of the PDD, no mtagenissions will be considered from the preseajegt activity.
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D.2.1.2. Description of formulae used to estimatproject emissions (for each gas, source, formuladgorithm, emissions units
of CO; equ.)

Not applicable.

project boundary and how such data will be collectd and archived :

ID number Data variable Source of Data unit Measured Recording Proportion | How will the data Comment
(Please use data (m), frequency of data to be archived?
numbers to calculated be (electronic/ paper)
ease Cross- (c), monitored
referencing estimated
to table (e),
D.3)
1 Electricity EE.PP.M MWh m hourly 100% Electronic Hourly data will be
generated by L& measurements an (spreadsheet) monitored.
Vuelta and La monthly recording
Herradura Paper
hydroelectric
plants (EG)
2 Plant dispatch CND - m yearly 100% Electronic This data will be used
order of the grid (spreadsheet) to determine in an
hourly basis, the 10%
Paper marginal plants to be
considered in the OM
emission factor
calculation.
3 Identification of | EE.PP.M - e yearly 100% of setElectronic Identification of
the power plants of plats | (spreadsheet) plants to calculate
for the OM (n) OM emission factor.
Paper
4 Identification of | EE.PP.M - e yearly 100% of setElectronic Identification of
the power plants of plants | (spreadsheet) plants to calculate
for the BM (m) BM emission factor.
Paper
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5 Electricity CND MWh yearly 100% Electronic Hourly data will be
generated by (spreadsheet) monitored.
each power
plant (n or m) of Paper
the Colombian
SIN (GEN)

6 Specific CND tonne fuel/ yearly 100% Electronic These data will be
consumption of MWh (spreadsheet) updated when it is
power plant for necessary.
the fuel i (SQ Paper

7 Heat rate of CND TJ/ yearly 100% Electronic These data will be
power plant for MWh (spreadsheet) updated when it is
the fuel i (HR necessary.

Paper

8 Net Calorific Plant TJ/ yearly 100% Electronic These data will be
Value of fuel i | management ktonne fuel (spreadsheet) updated when it is
consumed in or IPCC necessary.
each power guidelines Paper
plant (NCV)

9 Emission EE.PP.M tCQ per kton or yearly 100% Electronic It will be calculated
coefficient of GJ (spreadsheet) as shown in Section
each fuel i D.2.1.4.

(COER) Paper

10 Quantity of fuel | EE.PP.M tonne yearly 100% Electronic It will be calculated
i consumed by (spreadsheet) from official heat
each power rates as shown in
plant (F) Paper Section D.2.1.4.

11 Operating EE.PP.M tCQMWh yearly 100% Electronic It will be calculated
Margin (spreadsheet) as shown in Section
emission factor D.2.1.4.
of the grid Paper
(EFom)

12 Build Margin EE.PP.M tCQMWh yearly 100% Electronic It will be calculated
emission factor (spreadsheet) as shown in Section
of the grid D.2.1.4.

(EFgm) Paper
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13 Emission factor| EE.PP.M tCGMWh c yearly 100% Electronic It will be calculated

of the grid (EF) (spreadsheet) as shown in Section
D.2.1.4.
Paper

14 Electricity CND MWh c yearly 100% Electronic The corresponding
imports to the (spreadsheet) emission factor will
electricity be considered 0.
system Paper

Data will be archived until two years after finisgithe crediting period.

D.2.1.4. Description of formulae used to estimatbaseline emissions (for each gas, source, formefalgorithm, emissions units

of CO, equ.)

The baseline emissions corresponding to the yeailt be calculated applying the combined margin@ept, expressed as follows:

BE, (tonCQ, / yr) = EF, (tonCQ, / MWh) XEG, (MWh/ yr) (2)

WhereEG, is the project generation (comprising “La Vuelsaibproject and “La Herradura” subproject) &ifg, is the grid emission factor calculated
as the weighted average of the Operating Margisgon factor EFow,) and the Build Margin emission fact{#Fgwy,), as follows:

EF, (tonCQ,/ MWh) = w,,,, XEF,,, , (tonCQ, / MWh) +w,, XEF;,,  (tonCQ, / MWh) (2)

The relative weightsyoyandwsy, are assumed to be equal to 0.5, according tdefailt value provided by the methodology.
Operating Margin (OM)
According to the data available for the Colombideceicity sector, the methodological choice seddcto calculate the OM is the Dispatch Data

Analysis (DDA), Option C of the methodology. The BProvides an accurate and real expression ofriieston sources that would be displaced by
the proposed CDM project activity.
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The operating margin will be calculated in an hpurdsis for each day of the year, for the set ofgyglants in the top 10% of grid system dispatch
order during the houn.

Eom,, (tonCQ,)

EFOM_DispatchDaa,y(tonCC)z / MWh) = EGy(MWh) (3)
whereEG,; is the generation of the project in ygaandEqu, are the emissions associated with the operatingimealculated as,
EOM‘y(tonCQ) = EG, (MWh) xEF,; , (tonCQO, / MWh) (4)
h

whereEG, is the generation of the project in each hoandEFyp j, is the hourly generation-weighted average emisgpenginit of energy of the set of
power plantsir) in the top 10% of grid system dispatch ordermitiourh.

EFpp is calculated on an hourly basis as the fuel covesliby the generation power plant in the hoginformed by the dispatch data center, CND),
times the emission factor of the fuel, divided bg tlectricity generation of the corresponding gatien device in the hour. The CND will provide

the hourly generation of every power plant, inchgdLa Vuelta and La Herradura. The fuel consumey beacalculated as the product between the
electricity generation of the plant and its assedapecific consumption. Thus, the hourly genernatieighted average emissions per unit of energy
are calculated as follows:

|F. ... (ktor) xCOEF, , (tonCQ, / ktor)

EF,o.,(tonCQO, / MWh) = GEN (VW (5)
n,h

n

whereF; 1, is the quantity of fuel consumed by plant in the hourh, COEF,, is the CQ emission coefficient of fual andGEN,,, is the electricity
generation of plam in the houth.
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The quantity of fuel consumed by each plant isudated as follows:

F, . (ktor) = GEN, , ,,(MWHh) XSG, (kton/ MWH) (6)

whereGEN; ,  is the electricity generation of plamconsuming fuel in the houth andSG,, is the specific consumption of power plantonsuming
fuel i (mass or volume converted to kton). This apprdadhsed since no official data are available fourhofuel consumption of thermal power
plants serving the system.

Additionally, the emission coefficient of each fikalculated as follows:

COEF, ,(tCO, /ktor) = NCV, (TJ/ Kton) s EF.,,, (tonCQ, / TJ).OXID, @

whereNCV is the net calorific value of the fuglOXID,; is the oxidation factor of the fuglandEFcq,, is the CQ emission factor per unit of energy of
the fueli.

As the CND provides the specific consumpti&@) or the heat rateHR) for each power plant, equations 5, 6, and 7sienglified to:

SG , (kton/ MWh) xCOEEF, | (tonCQ, / kton) >GEN . (MWh)

EF,o.,(tCO, / MWHh) = ™ GEN . (W (8)
n,h

n

if specific consumptions are provided, or
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HR ,(TJ/ MWH xCOEF, , (tonCOQ, /TJ)>GEN, ,,, (MWh)

EF,o., (tCO, / MWHh) = - GEN. (W (9)
n,h

n

if heat rates are provided

In the case of Equation @0OEF , is determined by the following equation:

COEF, ,(tCO, /TJ) = EFy, (tonCQ, / TJ) OXID, (10)

Build Margin (BM)

Option 2 of the methodology ACM0002/version 06atested for the BM calculation.

For the first crediting period, the BM emissionttacwill be updated annuallgx-postfor the year in which actual project generation asdociated
emissions reductions occur. For subsequent crgdgariods, it will be calculatedx-ante based on the most recent information availablglants

already built for sample group. The sample groum consists of either:

The five power plants that have been built mostméyg, or
The power plants capacity additions in the eleityrisystem that comprise 20% of the system germrdin MWh) and that have been built
most recently.

From these two options, the sample group that cizepthe larger annual generation will be used.

Power plant capacity additions registered as CDdegt activities will be excluded from the samptewgpm.
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Taking into account the considerations mentionea/ebthe BM will be calculated as a generation-Wweid average emission factor of a sample of
power plantsn, as follows:

|F, .., (ktor) COEF, ,(tonCQ, / ktor) |
EFgy, (tonCO,/MWHh) = L&

(12)
GEN,,,(MWh)

m

whereF; n,, COEFn, andGEN,, are analogous to the variables described abov@Nbcalculation for plantm.

E). T

This option is not selected.

ID number Data Source of Data | Measured (m),| Recording| Proportion| How will the data Comment
(Please use| variable data unit calculated (c),| frequency| of data to be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)

Not applicable.

D.2.2.2. Description of formulae used to calcule project emissions (for each gas, source, formwdéalgorithm, emissions units
of CO, equ.):

Not applicable.
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ID number | Data Source of | Data Measured (m), | Recording | Proportion | How will the Comment
(Please usg variable | data unit calculated (c) | frequency | of data to | data be

numbers to or estimated be archived?

ease Cross- (e) monitored | (electronic/

referencing paper)

to table

D.3)

Project participants do not need to consider lealla@pplying this methodology.

equ.)

Not applicable.

emissions units of CQequ.)

The emission reductions that result from displadossil fuel-fired power plants that delivers etégity to the grid are calculated as follows:

ER, (tonCQ, / yr) = BE, (tonCQ, / yr) - PE, (tonCQ,/ yr)- L, (tonCQ,/ yr) (12)
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whereER, are the emission reductions during the ye&®E, are the project emissions during the yeandL , is the leakage during the ysar

Considering that there are neither project emissimr leakage considered for the proposed progtietitst, the annual emission reductions are:

ER, (tonCQ, / yr) = BE, (tonCGQ, / yr)

(13)

D.3.

Quality control (QC) and quality assurance (QA) pracedures are being undertaken for data monitored

Data
(Indicate table and ID
number e.g. 3.-1.; 3.2.)

Uncertainty level of datd
(High/Medium/Low)

Explain QA/QC procedures planned for these datahgr such procedures are not necessary.

1. Electricity generated by La Low

Vuelta and La Herradura
hydroelectric plants (EG)

These data will be directly used for calculatiaf emissions reductions. QA/QC procedures arsgho
requested by the electricity regulation entity.

2. Plant dispatch order of the Low These data will be taken from the National Bisp Center.

grid

5. Electricity generated by | Low These data will be used as supporting inforamato calculate the CQemissions of the thermal plants ¢
each power plant (n or m) of the SIN, and further calculation of the correspargdemission factor. QA/QC procedures are those
the Colombian SIN (GEN) requested by the electricity regulation entity.

6. Specific consumption of | Medium These data will be updated when it is neggsinformation cross-check shall be used to assumd
power plant for the fuel i control quality, taken into account, e.g., annuglfconsumption published by UPME.

(SQ)

7. Heat rate of power plant | Medium These data will be updated when it is neggsinformation cross-check shall be used to assumd
for the fuel i (HR) control quality, taken into account, e.g., annualfconsumption published by UPME.

8. Net Calorific Value of fuel| Medium These data will be updated when it is neggsinformation cross-check shall be used to assumd

i (NCV)

control quality.

D.4

Please describe the operational and managemesttucture that the project operator will implement in order to monitor emission
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EE.PP.M has many years with proven experienceeretlctricity market and carries out conventionalcpdures to give continuity to control and
auditing tasks in order to guarantee verifiablepatiinformation and to supply high quality datattban be straightforwardly replicated by a third
party. The procedures are externally audited bytiagdirms and validated by the Colombian regudatentity.

Calibration of energy equipments follows nation@nslards, according to the calibration instrucspecified in Colombian norm NTC 4,856 for
electricity metering devices, designed to estalilighroutine essays to be performed on energy migt@rder to do initial and periodic verificatioh
meters operation. The methodology and proceduresplied to alternating current active energy nseteanufactured according to NTC 2,288,
2,147, and 4,052 standards, and to reactive emagggrs manufactured according to NTC 2,148 and¥4siéndards. EE.PP.M has adopted its own
procedure based on the Colombian technical norm-NIEIEC 17,025 and NTC 4,856, under the so-callestructive to perform on-site electricity
meter proofs with a pattern metering device” (DIS-EE-IN-009-01). Similar procedures apply to aletinal plants in Colombia.

The power plants La Vuelta and La Herradura aratemtin the Metropolitan Area under the “Subger@r@peracion” of the “Gerencia Generacion
Energia,” in charge of the operation and mainteaarfiche power plants. Operation procedures aegl oy the same norms used by EE.PP.M for their
power plants, including several department of hragany involved in the different tasks (PlanningyitEonment, Transactions, Operation, etc.).

Monitoring procedures can be implemented on sitemote, using tele-measurement technology. Theifibgde Medida” (Measurement Team) is in

charge of measurements. This team sends the infiorman daily generation to the “Centro de Conffakajera,” (Tasajera Control Centre) which

receives all the information of the power plantsried to the Metropolitan Area. From this centre power plants dispatch is executed. It informs to
the “Centro de Control Generacion,” (Generation t@nrCentre) also called “Subestacion Colombia8lnbia Substation) located in Medellin. This

centre elaborates a Monthly Operation Report with data collected from the whole set of power glaggerated by EE.PP.M in the Metropolitan

Area. The centre is connected to the “Centro dett@bde Generacién Nacional,” (National Generati@ontrol Centre) which is charge of power

plants operation.

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

MGM International

Junin 1655, 1° B

C1113AAQ Buenos Aires
Argentina

Tel.: (54 11) 5219-1230
E-mail: fgaioli@mgminter.com

MGM International is not a project participant.
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| SECTION E. Estimation of GHG emissions by sources |

| E.1l. Estimate of GHG emissions by sources: |

There are no project emissions.

| E.2. Estimated leakage |

Project participants do not need to consider lealagpplying this methodology.

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

Not applicable.

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

For each subproject, baseline emissions correspgridithe yeay are obtained through the Equation 1,
as follows:

BE,,, (tonCQ,/ yr) = EF (tonCQ, / MWh) > EG,, (MWh/ yr) 1)

Spy

whereBE;,, are the baseline emissions for the subprofgftis the Colombian grid emission factor, and
EG;,yis the subproject electricity generation.

To estimate baseline emissions, the grid emissaotof is determined as a combined margin emission
factor, in accordance to the methodology ACMO00&he: 06.

Thus, the grid emission factor is estimated a®¥esdt

EF, (tonCQ, / MWh) = w,,, XEF,,, ,(tonCQ, / MWh) +w,, XEF;,, , (tonCQ, / MWh) (2)

whereEFou, is the operating margin emission factor estimatedhfdispatch data corresponding to the
first seven months of 2005 (se&M emission factor.xls Spreadsheet OM), which also includes
information on exports and imports to the natiogiadl (seeCM emission factor.xlsSpreadsheet Exp-
Imp), and EFgyy, is the build margin emission factor estimated frofficial data on power plant
generation provided by UPME for the year 2004 (Skkemission factor.x|sSpreadsheet BM).

The emission factors considered are the following:

EFomy = 0.5476 tonC@MWh

EFgmy = 0.2780 tonC&MWh

The relative weightswoy and wgy, are assumed to be equal to 0.5, according todéfieult value
provided by the methodology.

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



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board page 40

Thus, the grid emission factor results to be:

EF, = 0.4128 tonC@MWh*?

This value is used in thex anteestimation of baseline emissions for each yeahefdrediting period.
However, it is important to note that the emissiactor of the grid strongly depends on hydrological
conditions and thus, it should be corrected in esugate calculation following project implementatio
Then, following ACMO0002/version 06, option (Dispatch Data Analysis OMf Step 1 [Calculate the
Operating Margin emission factor(sEKom,)] and Option 2 of Step 2 [Calculate the Build Marg
emission factorEFgwm,)]. the grid emission factor will be calculated amsblated annuallgx postfor the
year in which actual project generation and assedigmission reductions occur. For subsequent
crediting periodsEFgy, Will be calculated ex ante, as described in Opliaif Step 2, based on the most
recent information available on plants alreadytifoll sample groupn at the time of baseline revision.
Additionally, the subproject electricity generatisnalso estimated from actual data correspondirte
first seven months of 2005. The corresponding wluere taken fromCM emission factor.xls
(Spreadsheet OM).

GEN, = 31,258 MWh (1 January to 31 July 2005)

GENy = 65,539 MWh (1 January to 31 July 2005)

In order to estimate the annual generation, theftmvalues were extrapolated to the entire yéus ($
only an approximation).

GENy, = 31,258 MWH 365/212 = 53,817 MWhl/yr
GEN4,y = 65,539 MWHh 365/212 = 112,839 MWh/yr

Finally, baseline emissions for La Vuelta and LarrBléura subprojects are (see filM emission
factor.xls Spreadsheet CM):

BE.vy = 22,215 tonC@yr
BE. 1y = 46,580 tonCgyr

The total estimated baseline emissions are obtaaddllows:

BE, (tonCQ,/ yr) = BE,, , (tonCQ, / yr) + BE ,, , (tonCQ, / yr) (14)

Thus, total estimated baseline emissions corresponding to Lelt¥wand La Herradura Hydroelectric
Project result to be:

BE, = 68,795 tonCQ/yr

2 This value can be compared to the one establisixebe government of Colombia. According to Res1481 of
the Colombian Ministry of Energy and Mines, the @nbian emission factor was set as 0.477 tofi@h,
according to the use of the combined margin apprpacposed for small-scale project activities.
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E.5. Difference between E.4 and E.3 representing the egsion reductions of the_project activity

The estimated emission reductions are obtainedighrthe Equation 12, as follows:

ER, (tonCQ, / yr) = BE, (tonCQ,/ yr) - PE, (tonCQ,/yr)- L, (tonCQ,/ yr) (12)

WhereER, are the emission reductions during the we&E, are the project emissions during the ygar
andL , is the leakage during the year

Considering that there are neither project emissioor leakage considered for the proposed project
activity, the emission reductions are:

ER, (tonCQ, / yr) = BE, (tonCQ, / yr) (13)

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

The project has the capacity to reduce GHG emisdign481,566 tC over the first 7-year crediting
period.

The results obtained applying the formulae abogeshown in the following table.

Table 9: estimated emission reductions during therkt 7-year crediting period

Year eFr:iz,J;gtns eBn?i?sililc?r?s Leakage rgtmzfifnns
(coe)  (Coe)  CO®)  (coe)
2005 0 68,795 0 68,795
2006 0 68,795 0 68,795
2007 0 68,795 0 68,795
2008 0 68,795 0 68,795
2009 0 68,795 0 68,795
2010 0 68,795 0 68,795
2011 0 68,795 0 68,795
Total (tCOe) 0 481,566 0 481,566
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| SECTION F. Environmental impacts

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

EE.PP.M has commissioned “Integral Ingenieros Clom®s” to perform the environmental impact
studies for La Vuelta and La Herradura project, plying with a requirement settled by the Colombian
government for hydroelectric works. The specificulmentation can be found mainly in two reports:

“Desarrollo Hidroeléctrico del Rio Herradura: Prole La Herradura, Estudio de Impacto
Ambiental, Informe Final” (December 1996, Medelliby Integral Ingenieros Consultores for
Empresa Antioquefia de Energia (EADE).

“Desarrollo Hidroeléctrico del Rio Herradura: ProgelLa Vuelta, Estudio de Impacto Ambiental,
Informe Final” (August 1996, Medellin) by Integlalgenieros Consultores for Empresa Antioquefia
de Energia (EADE).

Information regarding the Environmental Managentah Follow-up is included in Annex 5.

F.2.  If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all references sopport documentation of an environmenta

Considering its historical commitment to environtneare recently ratified with the approval of the
environmental policy of Empresas Publicas de Méd&lS.P., in order to incorporate the environnlenta
variable to the development of all its project worbr activities, during 1996, environmental impact
studies for each one of the projétigere carried out, taking into account the follogviyeneral criteria:

Maximum security, as much for the stability of tiwerks as for the area in which they are
located.

Rational use of the hydraulic resource from theiremmental, technical and economic point of
view.

Best use of available fall, causing the smallessyiade impact on the landscape.

Minimum environmental impact due to constructiod aperation of the project.

These studies determined that the areas whereadjeets are located are highly mountainous, widest
slopes, formed mostly by sedimentary and igneouksrn active process of erosion. These are highly
exploited areas, where the natural terrestrial ystemis were turned into farming activities for
subsistence and paddocks for extensive cattlengaidihis has drastically changed the diversity and
abundance of the wild and native flora and fautihpagh some species in danger of extinction tlaath
survived will not be in danger because of the mtsjeSuch modifications could be made due to the
absence of naturally protected ecosystems, althougjie upper part of the basin, the National redtur
Park “Las Orquideas”, which will not be affectedthg project, can be found.

As regards water quality, it has been determinatiglien when most streams are polluted especiadly d
to coliforms, the macro-invertebrates in streans eean-water indicators, with low occurrence and
diversity. The areas of the projects do not haviéands ecosystems that can be affected.

13 Empresa Antioquefia de Energia, Integral Ingeni€amssultores, La Vuelta Hydroelectric Project Eomimental
limpact Study, August 1996. Empresa Antioquefia deria, Integral Ingenieros Consultores, La Hemadu
Hydroelectric Project Environmental Impact StudgcBmber 1996.
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The use of natural resources between local commangénd projects did cause neither conflicts nor
relevant displacement of anthropogenic activities. the contrary, there have been benefits or pesiti
impacts such as generation of local employmentndudonstruction stage, generation of economic
resources for the three municipalities of the ak@mfluence on law transfers for energy sales @6
gross sales), the payment of industry and tradestard property tax. Likewise, energy efficience tw
the optimization of the regional electric systenil Wwe improved, and the generation supplied by the
localization of small generation centrals near comgtion centers such as Uraba region will be fadiore
Additionally, the project will provide works of irdstructure to the region, mainly roads, favoriocal
development and access to basic health and edacativices, and trading of agricultural products.

In the project area, there are no native or blackrounities, but only rural communities. Since thare
no regulation reservoirs associated to the projeséssive population moving will not take place.lyOn
three dwellings will be moved, mainly for secunigasons, since they are located on the edge ofetle
roads slopes. These families will be relocated iwithe same lands, keeping their own place, thezefo
minimizing completely the uprooting effect.

In the archaeology studies a few remains were meedi (depressions and hillocks, dwelling sites and
interments) and it was necessary to perform motaildd archaeology surveying studies to define the
importance and the type of intervention to be imp@ated during the construction phase.

In agreement with this highly exploited environmant the projects’ characteristics (small centnads,
reservoirs, etc.), it was concluded that no sigaift environmental impacts that are unacceptabtbadr
would make the project unfeasible will be generatéw following are the most relevant impacts:

Reduction of water flows in two sections of La Helura River due to diversion of flows to
power house penstock; affecting the water ecosyataihthe quality of the landscape (these two
natural elements do not hold relevant connotations)

Increase of water flows in a sector of CafasgoRlaer (approx. 8.5 km) due to La Herradura
plant discharge, generating graduation and bedrontprocesses.

Air contamination through noise and dust for th@djng plant operation, the mixing of concrete
and the increase in the transportation of machjmeaterials and equipment.

Environmental management plans comprising procediarethe management of impacts, monitoring and
follow-up programs and contingency plans were psegadn order to guarantee the implementation of the
project in the framework of sustainable developmeamd according to evaluation results. The costs of
these plans have been duly included in the codtsegbroject.

According to the information obtained from Enviroemtal Impact Studies, the Compafiia Antioquefa de
Energia (EADE), initial owner of the project, argaa the environmental licenses with Uraba
Environmental Corporation for Sustainable Developim€orpourabd), environmental authority in the
region, granting them through Resolutions N° 19419Gtober 27, 1997 and 159397, August 21, 1997,
which were given, later on, to Empresas Publicalldeellin E.S.P., through Resolutions 702 and 402 o
January 8, 2002. The environmental requirementsaddad by Colombian legislation for this type of
project are, therefore, being fulfilled.

Finally, the characteristics and dimensions ofgt@ect, together with the environmental charastes

of the region where it is being developed, genelate scale impacts successfully managed or
compensated. This can be demonstrated since thieommental authority has granted them the
environmental license for its development. Positingacts for the region are generated with the
construction and functioning of the project, asvimesly mentioned, especially from the social paht
view, emphasizing the transfers payment to the aompalities and Corpouraba, estimated in US$
200,000/year during the project lifetime.
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The environmental and social performance of thejeptois controlled by the Follow-up of the
Environmental Management Plan. The main paramatetsr periodic monitoring are:

Environmental parameters:

- Water quality: using the Languelier index, condiaigrpH, alkalinity, hardness and dissolved
solids as the main parameters. The analysis follassdard international procedures (AWWA,
APHA and WPSF).

Superficial water quality during the constructionape. The quality of superficial water of La
Herradura River is monitored according to intemradl NFS quality river index, considering pH,
turbidity NTU, temperature, solids, dissolved oxygdiochemical oxygen demand, nitrates,
phosphates, and coliforms as main parameters. Tiagysis follows standard international
procedures (AWWA, APHA and WPSF). Nine measurirgjiehs were placed on La Herradura
and Cafasgordas rivers.

Air quality: the main air pollutant considered igrficulate matter (PM), monitored through 24
hours sampling during 8 days every six months ia sites located close to the triturating plant
and concrete blending. The output is going to h@essed in daily averages, in order to ensure
the compliment of Decree 02/1982 of the MinistryH#alth (PM levels must be lower than 400
my/m® at 25°C and 760 mmHg). The equipment to be useduspended PM sampling is HI-
VOL, standardized by the US Environmental Protecfigency.

Regardlng social issues these topics are underatont
Protection of the archeological heritage: devotedecover pre-Hispanic cultural material that
can be affected by removal works and excavationsargheologist is controlling the procedures.
Contingency plan: based on a contingency prevemiogram to give assistance in emergencies
and take corrective actions under unforeseeables.f#n emergency brigade is destined to
provide attention with the participation of theited local community. The team is trained to be
ready to activate a series of preventing measures @ntrolling procedures to mitigate
unforeseeable events derived from the construcdothropogenic actions, and external agents.
In order to be able to give an immediate respamseteam must be prepared to predict dangerous
situations, perform risk analysis, recommend prérgmorms, design alarming system to detect
the beginning and follow the evolution of an emeig prepare corrective action procedures,
and coordinate infrastructure and human resoucedténd the emergency. Three groups were
created each one attending a previously identied of potential contingencies of each
construction phase. Social contingencies, assaciatéabor situations, are also included in the
plan in order to quickly inform to the corresporgiguthorities.
Training, education and outreach programs: a sotglagement plan is implemented in order to
provide capacity building to the local communitydafollow its grade of involvement in the
project activity. A set of surveys is developedretdimee months.
Social indicators (employment generation, satigfactevel, economic growth of the regional
economy) are also periodically registered.

A detailed description of these issues is beyordsttope of the current PDD and it is left to b@aused

by the operational entity in charge of the projestification. The complete information can be found
“Desarrollo Hidroeléctrico del Rio Herradura: ProyelLa Herradura, Estudio de Impacto Ambiental,
Informe Final” (December 1996, Medellin) by Intdgir@genieros Consultores for Empresa Antioquefia
de Energia (EADE) and “Desarrollo Hidroeléctricd Béo Herradura: Proyecto La Vuelta, Estudio de
Impacto Ambiental, Informe Final” (August 1996, Miiéh) by Integral Ingenieros Consultores for
Empresa Antioquefia de Energia (EADE).
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SECTION G. Stakeholders’comments |

| G.1. Brief description how comments by local_stakeholderhave been invited and compiled: |

The process followed to collect stakeholders’ commavas a consultation through a survey for the
evaluation of the environmental performance of lLeeNa and La Herradura Hydroelectric Project.

The following set of questions was sent to locaksholders, during May and June, 2003:

1. Do you believe that the socio-economic situationtlodé region will improve due to the

implementation of “La Vuelta and La Herradura” hygiroject?

Is the implementation of the project able to imgrdve environmental situation in the region?

How does the development of the project affect ypasitively or negatively) or on your

environment?

4. Would you recommend private companies or authsrittedevelop projects of this nature?

5. Do you think “La Vuelta and La Herradura” will ceiiute to the Sustainable Development of
Colombia?

6. Any additional comments you would like to make.

wn

The surveys addressees were:

1. Dr. Adiela Reyes Collazos Head of Planning at Frontino Municipality and Maen of the
Supervising Committee for the Hiring of the ProjStaff.

2. Dr. Diana Jannet Zapata Frontino Municipality Representative and Membkthe Supervising
Committee for the Hiring of the Project Staff.

3. Tech. Elkin Jaramillo Vergara. Director of the Farming and Environment Technigssistance
Unit of Frontino Municipality.

4. Eng. John Fredy Cardona Manager of the Far East Public Administration @any — Empucol
Ltd. (a company belonging to the municipalitiegtw# region).

5. Dr. Rubén Rojo Moreno. Mayor of Abriaqui Municipality.

6. Soc. Doris Eugenia Montoya AlvarezCommunity Development of the Abriaqui Municipglit

7. Eng. Jairo de Jesus Ortiz RojasHead of Planning of Cafiasgordas Municipality Ktember of
the Supervising Committee for the Hiring of the jBob Staff.

8. Tech. Humberto Quintero Manco. Head of Public Works at Caflasgordas Municipadity
Member of the Supervising Committee for the Hirafghe Project Staff.

9. Ms. Elvia Rosa Ramos Henao Corregidor at Abriaqui Municipality and Member tfe
Supervising Committee for the Hiring of the ProjStaff.

10. Mr. Luis Fernando Zapata. Mayor of Cafiasgordas Municipality.

11.Eng. Edison Isaza CeballasManager of Corpouraba at Uraba region.

| G.2. Summary of the comments received: |

A synthesis of the comments received is summaiiizéichble 10. The most important point highlighted
by local stakeholders is added to the answers.
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Table 10: Stakeholders comments
Manager Head of . Director of
. . Representative . Manager
Questions Empucol Planning : Farming and .
. Frontino . Corpouraba
Ltd. Frontino Environment
Do you believe that the  yes, yes, social and yes, under yes, yes,
socio-economic situation employment  economics correct funds employment employment
of the region will generation improvements  destination generation generation
improve due to the and
implementation of “La improvement
Vuelta and La of regional
Herradura” hydro economics
project?
Is the implementation of indifferent yes, yes yes yes, under
the project able to reforestation right use of
improve the electric
environmental situation sector
in the region? transferences
How does the positively Positively positively, positively,
development of the under correct  strengthening
project affect you use of of the region
(positively or royalties
negatively) or on your
environment?
Would you recommend  yes Yes yes, yes yes,
private companies or improvement of contribution
authorities to develop life quality to the
projects of this nature? electricity
system
Do you think “La Vuelta yes Yes yes yes yes,
and La Herradura” will depending on
contribute to the political
Sustainable decisions
Development of
Colombia?
Any additional needs for high helping
comments you would more employment regional
like to make investments rate development

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

The comments received by local stakeholders weagkhhipositive. They were in line with a previous
survey performed for identifying the main socialanvironmental concerns of local community, as a
part of the environmental impact study and follagvitasks. The main issues and needs for corrective
actions were already taken into consideration byPPEM in order to comply with the Environmental
Management Plan Following recommendations.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

Organization:

EMPRESAS PUBLICAS DE MEDELLIN E.S.P.

Street/P.O.Box:

Carrera 58 N° 42-125/ P.O. Bo%0 9

Building:

City: Medellin
State/Region: Antioquia
Postfix/ZIP:

Country: Colombia
Telephone: 011-57-54-3808080
FAX:

E-Mail:

URL:

Represented by:

Title: Ingeniero

Salutation:

Last Name: Rubiano

Middle Name: Carlos

First Name: Luis

Department: Subgerencia Planeacién Generacion tnerg
Mobile:

Direct FAX: 011-57-54-3806795
Direct tel: 011-57-54-3804230

Personal E-Mail:

Irubiano@eeppm.com
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Organization: Electric Power Development Co., Ltd.
Street/P.O. Box: 15-1, Ginza 6-Chome

Building:

City: Tokyo

State/Region: Asia

Postfix/ZIP: 104-8165

Country: Japan

Telephone: (81.3) 3546-2211

FAX:

E-Mail: webmaster@jpower.co.jp

URL: www.jpower.co.jp/english/
Represented by:

Title: Director, Climate Change

Salutation:

Last Name: Nonaka

Middle Name:

First Name: Yuzuru

Department: Corporate Planning and Administrati@pD
Mobile:

Direct FAX: (81.3) 3546-9531

Direct tel: (81.3) 3546-9375

Personal E-Mail: yuzuru_nonaka@jpower.co.jp
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No funds from public national or international sces are involved in any aspect of the proposecpr.oj
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Annex 3

BASELINE DATA

The key data used to determine the baseline scerthat is considered fixed along the creditingqukris
given in the following tables.

Coal
Table 11: Coal data

Item Value Units Data sources

OXIDsa Oxidation factor 0.98 Ref.1, Table 1-6 page 1.29 Coal - Fraction of
carbon oxidized.

EFcozca CO, emissions 94.6 ton CQJ/TJ Ref. 1, Table 1-1 page 1.13. Other Bit. Coal:
factor 25,8 t C/TJ lower heating value basis.

" 44/12 = 94,6 ton C@TJ.

Table 12: Natural gas data

ltem Value Units Data sources

OXIDyg Oxidation factor 0.995 Ref.1, Table 1-6 page 1.29 Gas - Fraction of
carbon oxidized.

EFcoong CO, emissions 56.1 kg/GJ Ref. 1, Table 1-1 page 1.13. Natural gas
factor (dry): 15.3 t C/TJ lower heating value basis.

" 44/12 = 56.1t CGTJ.

Reference 1: IPCC Guidelines for National GreenboGss Inventories: Reference Manual Volume 3
(1996).

The fuel emission factors have been taken from IR@lGes since country specific emission factorsehant
standard values because they depend on the fidlésewthe fuels are taken, e.g. there is not a eniqu
emission factor for natural gas since thermal glaarte receiving this gas from different distribaotio
companies that use a combination of sources (diftagas wells with very different gas propertiaspecific
gravity, heating value, molecular weight, compasi}i not allowing to have a fixed national or regibn
value. Thus it is considered that the most consieevapproach is to use IPCC values.

Additionally, the CQ emission factors of thermal power plants in théo@ian interconnected system are
shown in the table below.

Table 13: CO, emission factors of thermal power plants

Capacity  Heat rate Emission Factor

Name Fuel
(MW) (GJ/MWh) (t CO/MWh)
BARRANCA 1 nat gas 12 12.913 0.7208
BARRANCA 2 nat gas 12 12.871 0.7185
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BARRANCA 3 nat gas 63 13.166 0.7349
BARRANCA 4 nat gas 30 12.238 0.6831
BARRANCA 5 nat gas 20 13.799 0.7703
BARRANQUILLA 3 nat gas 64 10.229 0.5710
BARRANQUILLA 4 nat gas 65 11.636 0.6496
CANDELARIA 1 nat gas 150 10.073 0.5623
CANDELARIA 2 nat gas 150 10.213 0.5701
CARTAGENA 1 nat gas 60 10.724 0.5986
CARTAGENA 2 nat gas 50 11.830 0.6603
CARTAGENA 3 nat gas 67 10.481 0.5851
EMCALI 1 nat gas 233 7.163 0.3993
FLORES 1 nat gas 150 7.621 0.4254
FLORES 2 nat gas 99 10.802 0.6030
FLORES 3 nat gas 550 10.110 0.5648
GUAJIRA 1 nat gas 151 10.343 0.5773
GUAJIRA 2 nat gas 151 10.238 0.5716
MERILECTRICA 1 nat gas 154 10.166 0.5676
PAIPA 1 coal 28 16.195 1.5010
PAIPA 2 coal 68 13.965 1.2950
PAIPA 3 coal 68 14.176 1.3140
PAIPA 4 coal 150 11.005 1.0200
PALENQUE 3 nat gas 14 16.096 0.8426
PROELECTRICA 1 nat gas 45 8.618 0.4810
PROELECTRICA 2 nat gas 45 8.618 0.4810
TASAJERO 1 coal 155 9.214 0.8540
TEBSAB nat gas 750 7.739 0.4320
TERMOCENTRO 1 nat gas 285 7.410 0.4136
TERMODORADA 1 nat gas 51 9.619 0.5369
TERMOPIEDRAS nat gas 3 9.885 0.5518
TERMOSIERRA nat gas 470 6.683 0.3731
TERMOVALLE 1 nat gas 210 7.136 0.3983
TERMOYOPAL 2 nat gas 50 13.404 0.7482
ZIPAEMG 2 coal 35 11.377 1.0550
ZIPAEMG 3 coal 62 10.401 0.9640
ZIPAEMG 4 coal 62 11.032 1.0230
ZIPAEMG 5 coal 63 9.602 0.8900
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Annex 4
MONITORING PLAN

The monitoring plan allows the determination ofreopogenic GHG emission reductions generated by the
project activity, in a straightforward manner.

The Monitoring Plan is based on recording maingcticity generation of the proposed power plart e
electricity generation of all power plants servititge interconnected national system. Data should be
collected on an hourly basis during the projecttifhe and the crediting period. Since most germrati
projects last longer than the maximum creditingqeepermitted under CDM, the later value of 21 geail

also determine the monitoring period.

GHG emissions following project implementation atetermined from the above data. The baseline
emissions basically comprise €@missions from natural gas and coal combustidhéarthermal plants.

This type of project will require only straightfoand collection of data, as described below.

Considering the project boundary, the followingadaeed to be monitored in order to estimate baselin
emissions and emission reductions are:

GHG related data:
Hourly electricity generation of the hydroelectplants of the project. EE.PP.M is likely to be taki
measurements every hour.
Hourly electricity generation of all power planegng the interconnected national system.
Plant dispatch order of the grid.
Changes of power plant specific consumptions (duge to efficiency improvements, retrofits,
inclusion of new plants, plant shutdown, fuel siibsbn, power capacity redefinitions, etc.) for
each fuel and its corresponding lower heating value

Non-GHG related data:
EE.PP.M should execute an Environmental Managefkmt in order to deal with environmental,
social, and economic aspects of the region and ititgbitants.

In order to register monitoring data a spreadsheetel is proposed. This spreadsheet takes monittatd
as input, and automatically calculates baselinessions, for each year following project implemeiotatin
a dynamic manner.

The spreadsheet proposed model is an electronic @BIBtoring and calculation workbook for electnycit
generation projects to be connected to the natiomatconnected grid. The electronic workbook seras

the data management and analysis system for thiecprmanagers and operators, and can be used
throughout the lifetime of the project.

EE.PP.M. management will use data collected agsnpufill out the spreadsheet. The data monitanegh
hourly basis will be processed in the workbook. ©astablished the 10% marginal plants, the spreatish
will calculate the associated emissions and theesponding emission factor. Finally, considering yearly
emission factor and the CDM project generation,gfieadsheet will calculate the emission reductiores
yearly basis. The calculations will be done wita #yuations provided in section D of this PDD.

The staff of EE.PP.M responsible for Project mainitp should complete the electronic worksheets on a

hourly basis. The spreadsheet will automaticaltyjate annual totals in terms of GHG reductions aobidl
through the implementation of the project.
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Annex 5

SUSTAINABLE DEVELOPMENT

Review of sustainable development criteria proposeldy OCMCC

The former Colombian Office for Climate Change Mfiion (Oficina Colombiana para la Mitigacion del
Cambio Climatico, OCMCC) of the Ministry of Envirorent, Housing and Spatial Planning (currently
Colmbian DNA) prepared a draft versténof sustainable development criteria and indicattursbe
considered under the clean development mechanisrtheofKyoto Protocol. The main issues under
consideration by OCMCC are summarized as follows:

1. Commitment with sectoral requlation: (a) properiyhts, rights over natural resources, certificates,
licenses; (b) environmental impact studies; (chisgof local communities according to Art. 330 of
National Constitution, Law 21/1991, Law 99/1993d &vecree 1320/1998

(a) Property rights, rights over natural resources, itferates, licensg
The available documents are:

Resolution # 194197 (October 24, 1997): originaViEmmental License for the construction
and operation of the La Herradura Hydroelectric @&oRlant, conceded to Hidroeléctrica La
Herradura S.A. E.S.P. (this License includes thacession of water resources) by the
Corporation for the Sustainable Development of Br@DORPOURABA).

Resolution # 000702 (January 8, 2002): Cessiohefiready approved Environmental License
from Hidroeléctrica La Herradura S.A. E.S.P. to Eesps Publicas de Medellin E.S.P., certified
by the Corporation for the Sustainable Developnoétiraba (CORPOURABA).

Resolution # 159397 (August 21, 1997): original iEmvmental License for the construction and
operation of the La Vuelta Hydroelectric Power Plaoonceded to Hidroeléctrica La Vuelta
S.A. E.S.P. (this License includes the concessfomater resources) by the Corporation for the
Sustainable Development of Urabd (CORPOURABA).

Resolution # 000402 (January 8, 2002): Cessiohefiready approved Environmental License
from Hidroeléctrica La Vuelta S.A. E.S.P. to Em@®®Ublicas de Medellin E.S.P., certified by
the Corporation for the Sustainable Developmertdraba (CORPOURABA).

Resolution # 053702 (June 20, 2002): Modificatiohtloe Environmental License of La
Herradura Hydroelectric Power Plant, as it was estpd by EE.PP.M on February 21, 2002,
due to variations of the original works in orderdptimise the construction of the plant and
reduce the environmental impacts (Ministry of Eaiment).

(b) Environmental impact studie

The available environmental impact studies are:
“Desarrollo Hidroeléctrico del Rio Herradura: Prote La Herradura, Estudio de Impacto
Ambiental, Informe Final” (Hydroelectric Developnteof La Herradura River: La Herradura

Project, Environmental Impact Study), December 19®®dellin, by Integral Ingenieros
Consultores for Empresa Antioquefia de Energia (EADE

14 «Criterios y Procedimientos para la Aprobacion Maal de Proyectos de Reduccién de Emisiones deEBfgjibles
al Mecanismo de Desarrollo Limpio, Propuesta ernci@gn (June 2003)", OCMCC, Bogota D.C., Colomhiée
acknowledge OCMCC for informally providing us withis draft version in order to improve our PDD paegdion.
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“Desarrollo Hidroeléctrico del Rio Herradura: Proie La Vuelta, Estudio de Impacto
Ambiental, Informe Final” (Hydroelectric Developntenf La Herradura River: La Vuelta
Project, Environmental Impact Study), August 199edellin, by Integral Ingenieros
Consultores for Empresa Antioquefia de Energia (EADE

These studies were transferred from EADE to EE.PP.M
(c) Compliance with local and national legislation

There are several laws, decrees and plans to loevéal and complimented in order to be authorized to
implement the subprojects. These regulations wekent into account in the preparation of the
environmental impact studies.

Political Constitution of Colombia, 1991.

Law 23, 1973 (Colombian Congress): through whictraexdinary powers are granted to the
President of the Republic to draw up the Nationadl€€of Natural Resources and of Protection
of the Environment.

Law 99, 1993 (Colombian Congress): through which Emvironmental National System and
the Ministry of the Environment are created.

Decree 2811, 1974 (President of the Republic ob@bia): through which the National Code of
Renewable Natural Resources and of Protectionet&tivironment is enacted.

Decree 1753, 1994 (Ministry of the Environment)eiyulates Environmental Licenses.

Decree 1933, 1994 (Ministry of the Environment):régulates article 45, Law 99, 1993,
regarding transferences of the energy gross salesthe electric sector.

Decree 1594, 1984 and Decree 1541, 1978 (Ministkyealth): through which the use of waters
and liquid wastes are regulated.

Decree 2104, 1983 (Ministry of Health): it regutatke solid waste disposition.

Decree 541, 1994 (Ministry of the Environment):régulates the management and final
arrangement of materials removed.

Resolution 2309, 1986 (Ministry of Health): it régies the management of hazardous or special
wastes.

Decree 948, 1995 (Ministry of the Environment) &wetree 02, 1982 (Ministry of Health): they
regulate atmospheric emissions.

Decree 2206, 1983 (Ministry of Health): it subgtgiChapter XVI from Decree 02, 1982 about
atmospheric emissions.

Resolution 8321, 1983 (Ministry of Health): it régfies noise emissions.

Decree 2811, 1974 (Ministry of Energy and Mining)regulates the exploitation of alluvial
material deposits.

Decrees 2655, 1988 and 2642, 1989 (Ministry of gneand Mining): they regulate the
exploitation of materials from the quarry.

Decree 2222, 1993 (Ministry of Energy and Minintfjrough which the sanitation and safety
regulation is issued in open sky mining works.

Resolution 655, 1996 (Ministry of the Environmerit)establishes requirements and conditions
for the request and obtaining of the environmelitahse established by article 132 of Decree-
Law 2150, 1995.

Development Plan of Frontino Municipality, elab@&ein June 1995.

Terms of Reference for the Environmental Impactigtissued by CORPOURABA.

2. Contribution and compatibility with government myli(local, regional, and national planning, progsam
and projects)

Some extracts from documents with national polieied guidelines concerning the environment, reltied
the projects under study, are transcribed below.
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1. National Energy Plan 1997-2010
Features related to the environment in general
“Introduction

“The National Energy Plan —PEN- (1997-2010) statest in order to contribute to the Sustainable Hum
Development, it is fundamental the due considematibenergy-environment-economy-society interastion
as well as the establishment of environmental ingpalong the energetic chain, to fix actions andective
measures oriented to compensate unfavorable effdcenergetic development and strengthen positive
effects. The conservation and improvement of emviemtal quality, in all decision-making instances,
productive processes and future investments insdwtor, is one of the basic objectives of the nateg
strategy adopted by the country.

“The environmental management planning constittiiesprincipal instrument to direct the incorporatiof

the environmental dimension in the social and sattmanagement of the energetic development in the
country. Environmental management should be orietdgecreate accurate conditions for the developnoént
the sector in the framework of policies and recomiaéions defined in the expansion plan, which aslsle

the consolidation of private investment participatiin the development and conformation of the gnerg
market, to meet technical, environmental and ecénoronditions that guarantee the proper service

supply.”
Relation with the project:

La Vuelta and La Herradura hydroelectric projeats fiamed within the previous guidelines, since the
environmental variable has been incorporated ins&lhes, together with the remaining economic and
technical considerations making possible this sbrdevelopments. Therefore, the environmental irhpac
assessments have been forwarded and all licengage@ by this sort of projects have been obtained,
including the environmental license. Their costyehdeen incorporated within the overall costs @& th
project, making possible an adequate managememvifonmental impacts.

This working procedure of “Empresas Publicas de éllad E.S.P.” is a consequence of a historical
commitment with the environment, materialized ire formulation of an entrepreneurial environmental
policy that needs to incorporate the environmevaailable in the development of all its projects rkeand
activities. This is a way to demonstrate its commeitt with sectoral and national environmental pedic

Guidelines concerning environmental managementheaher production
“9. Energetic Environmental Management

“The environmental national policy oriented to s@isable human development, tries to keep renewable
resources, the redirection of its economic use thiedconservation of the ethnical and cultural dsrgr of

the nation, with the objective to promote a cultwk development that takes into account social,
technological and environmentally healthy consumptipatterns, defining environmental improved
programs such as: Protection of strategic ecosysidmetter waters, seas and clean coasts, moretfores
better cities, a clean production and the territdrordering, as a fundamental instrument for thergetic

and environmental planning of the country.

“The energy policy is oriented to rationalize theeuof energy resources, guarantee their reliabld an
efficient supply, reduce costs, increase coverpgatect users and increase the contribution of epto

2 Republic of Colombia, Ministry of Energy and MiginEnergy and Mining Planning Unit. National Energian
1997-2010.
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the economy. The conservation and improvement eofettvironmental quality in all definite instances,
productive processes and future investments ofséutor is one of the basic objectives of the iralegr
energetic strategy adopted by the country.”

“Support to cleaner production policy

“PEN recommends to develop and adopt cleaner teogies and promote the re-conversion program of
the Colombian thermal park and refineries to clechnologies, according to policies and goals of
pollution reduction and environmental impact. Spe@mphasis should be put on the energy efficiency
increase of plants, and actions should be diretb@gards atmospheric emissions control.”

“9.4 Environmental Management Strategy

“Since the qualitative and quantitative knowleddettoe current environmental impacts and the energy
development potentials of the country are inadeguas well as the actions and environmental invests
required to create the conditions necessary forirenmental sustainability for the country’s energy
development, a strategy directed to define pubid private environmental management should be efin
to achieve PEN'’s key objective.”

“Frame 9.1 Guidelines: Energy-Environment

Embedding of energy policy with environmental polic

GHG emissions estimate by means of energy subrsecto

Implementation of instruments to incorporate a nksaproduction policy in the energy sector.
Strengthening of environmental management in tleeggrsector entities.

Encouragement of the involvement of communitieéseérenvironmental management of infrastructure
projects in the energy sector.

Involvement of the energy sector in the environaidetritorial development

Participation and evaluation in the setting up obromic-environmental instruments.

Implementation of a control system and follow ugmfironmental quality for the companies in the
energy sector.

Development of an energy-mining environmental métfon system.

Monitoring of the energy sector impact on climatearge, in the framework of international
commitments taken by the country.”

Relation with the project:
The environmental impact evaluations forwardedtfe projects and the incorporation of environmental
costs in the project” budget, made possible thdeimentation of the necessary management plans to
accurately deal with environmental impacts. This maly accounts for the implementation of a favdeab
environmental management, to achieve a high lelvpedormance, but it also supports cleaner pradoct
policies that the Colombian State has set up ®ethctric sector.

Likewise, the contribution made by the differenstmments that have enabled the communication and
involvement of the community on matters relatethtr own interest, should be underlined, such as:

Guidelines related to the wide and efficient supglgnergy
“7.5 Alternative energies

“Alternative energies involvement in the countrgisergy supply is very low. However, the electriergn
supply is very expensive, more than 70% of the tegarmmunicipalities with less than 10,000 inhalpits,
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with the consequent reduced energy consumptiofs|ehaeve to face very expensive costs to be sappith
electric energy.

“From the study of the alternative energy potentmaColombia, it can be concluded that there aret@es in
the market for the development of the followingosupketch:

Within urban markets level, the heating of watdahvgolar energy.

For urban marginal market areas and/ or non- intmoected, decentralized electrification (with
small hydro plants through gasification of timbefth solar and wind technology).

For isolated rural and/or scantly populated comntigs, alternative energies may become possible
options.”

Relation with the project:

The project under analysis correspond to small dwpdants located in urban marginal areas that riftam
the ones traditionally used by EE.PP.M for the tgwment of projects, located in the east and ckntra
regions of Antioquia Department.
In this way, the development of projects is beitignglated in a new region, near a farming regiothvein
important agro-industrial development, especiallylfanana plantations (Uraba Antioquefio) requilémge
guantities of electric energy. Therefore, its depatent is embedded into this national policy.

2. National Development Plan 2002-2086

Features related to Public Services
“4. Residential public services
“Institutional schemes that make the service sugp8sible will be constituted in the non-intercoctee
areas by the use of renewable energy among othe&nca®. The energetic regional integration for the
natural gas and electric energy will be promoted.”

Relation with the project:

Through the development of these two renewableggngeneration projects, the interconnection of remo
regions in Antioquia Department is made possiblenevhen these regions are currently interconnedissl
to the difficult situation the country is going dlugh, they are permanently affected in connectigth w
energy supply (by blowing up of towers), this cannhitigated by this project since the system valiéa new
connections.

Development plan features related to the environmen
“8. Environmental Sustainability
The goal is to keep the natural basis as a faobortfie country’s development, increase productiod a
environmentally healthy goods and services supply mational production sustainability. It is alsom a
objective to rely on a strong environmental NatioBgstem; the following programs will be immedigtel

implemented:

“c. Income generation and “green employment”

® Republic of Colombia, National Planning DepartmenNational Development Plan 2002-2006.

http://www.dnp.gov.co/
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... “In the manufacturing sector, companies devoteddlid waste recovery, clean energies and susiéena
mining will be fostered.

“As regards environmental services, the developnugnd GHG sequestration national project, with an
estimated reduction of 250 thousand tons of Equivalents.” ...

“d. National production environmental Sustainalyilit

... “The country’s involvement in the internationaricon market will be encouraged and four energy
projects (with a reduction of 1 million tons of €@quivalent) will be fostered, two projects of less
contaminant public transportation (with a reductioh 800,000 tons), and one methane recovery ldandfil
project (with a reduction of 10,000 tons). Thug tdountry will be able to generate about 2,000,0H#Rs
and incomes for about US$ 8 millions in the peobdour years.” ...

Relation with the project:

Companies dealing with clean energy exploitatioth sunpporting the national project of GHG sequeistnat
and emissions reduction will be encouraged withi@ previous guidelines. La Vuelta and La Herradura
project fits in properly within these two nationmlicies.

3. Environmental National Policy”
“7. Towards a cleaner production

“The aim is to introduce environmental dimensiotoiproductive sectors and re-direct them towards th
use and management of healthy environmental teobied to increase efficiency in the use of hydrd an
energy resources, substitute raw materials, imprpvecesses or modify products and reduce waste
production.

“The clean production policy for the energy sectali be mainly oriented to encourage the use oaiotr
fuels such as gas, final energy demand managerhemigh energy efficiency, and the support to non-
conventional sources, such as coal bricks and fivfrom dendro-energetic forests, wind solar egerg
based systems provided they are environmental aodoenically feasible. Concerning electric energy
generation, atmospheric emissions control will bpriority, as well as the management of thermahpia
solid waste and reforestation of basins contribgtia hydro projects.”

Relation with the project:

La Vuelta and La Herradura project is duly embeddatthin this policy, since as it has already been
mentioned, the notion and development of the enuigntal variable has been accurately incorporaled,
use of natural resources was improved in the retlioough the exploitation of water and the topobrep
and geological shaping of the region for the dgwalent of small hydro plants suitable to these dio .

The projects are provided with a cleaner productarihe environmental management they dealt vath,
much in the social as in the physic biotic factdikewise, atmospheric emissions are reduced dinee
building of new thermal plants will be avoided.

Moreover, a reforestation program was designeddtept and recover La Herradura River basin, Laddan
and Timotea breaks, and the Abriaqui municipal treesery. Additionally a re-vegetation program was
developed to prevent slopes from blocking the ecoesds to the power plants.

* Republic of Colombia, National Planning Departmétdational Environmental Policy. CONPES-2750-Minaantbe-
DNP-UPA, Santafé de Bogota, D.C., December 21, 1994
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3. Contribution to improvements in social and econommnditions of local community (institutional
agreements, employment generation, capacity bgildotal market development, impact on the trade
balance, consideration of social needs)

EE.PP.M has developed a series of capacity buildatiyities to train employees working in La Vuedtad
La Herradura plants. Four workshops were held dénelrdwo are foreseen for the rest of this year.

EE.PP.M has devoted an important percentage oftdted budget for the project to environmental
management. Specifically 36.18% of the initial isiveent is destined to La Vuelta hydroelectric plant
(63.82% of the budget is used in civil works) ands% of the budget is used in La Herradura hydoete
plant (82.5% are devoted to civil works).

An important employment rate has been generateth&yproject implementation. From April 2002 to
December 2002, 934.5 full-time positions were @eéafor La Herradura subproject and 1,276.5 for La
Vuelta subproject. The first subproject employedgbe from Frontino municipality (25%), Cafiasgordas
municipality (25%), other Antioquia municipaliti€¢44%) and outer departments (6%). The numbershior t
second subproject are: Abriaqui (24%), Frontind4p7Cafasgordas (1%), other Antioquia municipalitie
(45%), outer departments (3%). A lot of goods wasrquired to provide resources to workers in thgepto
This has created a local market which is in placeesssfully*®

From the social perspective a local radio and allpurnal were created. Sanitary services, s@aalrity
and social programs were also developed to covetse

Procedures for solid waste treatment were impleeteiand potable water is being produced for human
consumption.

4. Cleaner production implementation (minimizatioreoironmental impacts, technology transfer)

In this project a sound technology is used (Frabhgie turbines, synchronic generators, etc.). Tiero
matters associated to cleaner production and evmieatal impacts are already covered in the other
subsections of this review. Environmental impacts@ntrolled under the Environmental Managemean P
Following.

As regards technology transfer, in the contracpratess for the supply of electromechanical equipme
(through the Public Bidding 006665, June 2002)&s clearly specified that the project sponsor PEEM)

will only accept suppliers or manufacturers acdrediexperience in at least two previous hydro fdarsing
Francis turbines with a capacity greater than 10 i with synchronic generators whose power were
higher than 10 MVA. The suppliers must have cetiftheir quality-providing systems with 1ISO 9001
quality standards. Moreover, construction and dpmracharacteristics of the generators must satiséy
international standards of the American Nationan8ard Institute (ANSI), International Electro-taidal
Commission (IEC), Institute of Electrical and Electic Engineers, Inc. (IEEE), The National Eleatic
Manufacturers Association (NEMA), Verband Deutsch&ktrotechniker (VDE), and Japanese Industrial
Standard (JIS).

15 All this information is taken from the Report dfet Environmental Management Plan Following (Inforfngnestral

Octubre-Diciembre, Proyecto Hidroeléctrico La Hdwea, EE.PP.M, Subgerencia Proyectos Generacidnyada
2003). The company in charge of the constructiothefplants is Arquitectos e Ingenieros Asociadds 8\.1.A) and

the company in charge of the advisory and inteieants Consorcio Integral S.A — Sedic S.A. Civil ke were
initiated on March 18, 2002 for La Vuelta and AR, 2002 for La Herradura. Three quarterly repemtse already
presented by EE.PP.M.
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