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Symbols utilized in the text

Abbreviation Definition
MARN Ministerio de Medio Ambiente y Recursos Naturales
MAG | Ministerio de Agricultura y Ganaderia o
MSPAS | Ministerio de Salud Publica y Asistencia Social ) ]
'MOP | Ministerio de Obras Publicas e
'MTPS | Ministerio de Trabajo y Prevision Social
'CEL Comision Ejecutiva Hidroeléctrica del Rio Lempa
SIGET Superintendencia General de Electricidad y Telecomunicaciones
CESSA ' Cemento de El Salvador, S.A. de C.V.
JICA | Japan International Cooperation Agency
EIA __|Bnvironmental impactassessment
EMP Environmental management program e
mm  |millimeter L
cm | centimeter o
em’  [square centimeter _
cm’ | cubic centimeter
cm’/s j__qubic centimeter per second B
m meter
m” _ | square meter MI
m’ ) cubic meter
km kilometer
km°  lsquare kilometer
mz manzana
ha hectar
mg/LL._ | Miligram per litter
umhos/cm | Microohms per centimeter
| NMP/100ml | Number more probable in 100 mililiters
NUT __| Nephelometric unit of turbidity
ITU Jackson turbidity unit
| gal _| Unit of acceleration (d/{2 : distance by squre time)
1 liter
g gram
kg kilogram
S . |second
min minute
h hour
d. day
m month
°C degree centigrade
v Volt
kV kilovolt
A Watt
kW kilowatt




Abbreviation Definition

MW Megawatt _

GW | Gigawatt S ]

kWh | kilowatt hour o

MWh Megawatt ) ]

GWh Gigawatt hour o o . o

kKVA kilovolt ampere o B

% perecntage o L

pH hydrogen potential o

GDP Gross domestic product -

B/C Benefit costo ratio

IRR Internal rate of return e

EIRR Economic internal rate of return _

FIRR Financial internal rate of return

US$o$ United States dollar L

NGO(s) Non governmental organization(s)

EP/UICN In danger of extinction / International union for conservation of
nature —

A/CITES Threatened to extinction / International treaty for traffic of silvester

____|life species L

CMC (EPA) |[Maximum concentration criteria / US Environmental Protection
Agency

EEC European Economic Community

CONACYT |Consejo Nacional de Ciencia y Tecnologia

FAO Food and Agriculture Organization of the United Nations
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Table 2.1 Environmental Regulations Applicable to the Project

Institution | Regulation |

Description _]—

Specific Regnlation

Salvadorian Regulation

Asamblea
Legislativa

Constitucion
dela
Repiblica de
El Salvador
(1983)

Background for | Art. 65. “The health of the inhabitants of the Republic constitutes a

any legal
disposition that is
emitted in the
country.

public asset ..."”

Art, 117.°Tt is declared of social interest, the protection, development and

exploitation of the natural resources” and defines as a State
responsibility, “to supply the economic incentives and technical
assistance necessary for the conservation and exploitation”. Also
it states that the regulation, conservation, and improvement of
the environment resources are ruled by Special Laws.

Ministerio de
Medio
Ambiente

Ley del
Medio
Ambiente,

Legislative

Decree No.233

(1998)

The Law hasas | Art. 1

its purpose the
development of
the Dispositions
for the protection,
conservation and
recovery of the
environment.

Art. 3.

Art. 9.

It takes the dispositions from the Constitucién Politica of El
Salvador and declares that it is an “State, municipalities and
inhabitants in general basic obligation” the environment
protection and the application of the international treaties and
agreements held by El Salvador in environmental matters,

It states that the national policy on the environment will be
established by the Ministeric de Medio Ambiente y Recursos
Naturales (MARN) and by the Sisterna Nacional de Gestién del
Medio Ambiente.

Establishes that the inhabitants have the right of being informed of|
the policies, plans and programs related to the health and quality
of life, as well as participating in the consultations when
concessions are granted for the exploitation of natural resources.




Institution

Regulation

Description

Specific Regulation

Art. 15, Establishes that the energy, communication, transportation works
and exploitation of the natural resources, must include an
environmental component.

Art. 19. [t states that for the start-up and operation of activities, works or
projects established by the Law, an Environmental Permit (EP)
must be acquired, being MARN, responsible of issuing the
permit, with previous approval of the Environmental Impact
Assessment (EIA} of the work or project.  Regarding the scope
of the EP, the Law makes reference to the necessity of including
the established elements in the Environmental Management
Program (EMP) as components of the EIA, which is a condition
for granting the EP.

Art. 20, It states that the environmental permit will force the owner of
the project to perform the entire preventive, attenuating or
compensating activities for the negative environmental impacts,
established in the EMP contained in the EIA, which will be
approved as a condition for granting the EP. )

Art. 21 h.Establishes the need to perform an EIA for activities such as
construction of a dam, reservoir and hydraulic systems.

Art. 21 n.Establishes the need to perform the irrigation study.

Art.22 The owner of any activity, work, or project must request a
permission of the Ministerial de Medio Ambiente, so that it
classifies the work or project according to the size and nature of
the potential impact.

Art.24 It regulates the preparation, evaluation and approval of the
Environmental Impact Assessments.

Art.25 Tt deterrnines the public consulting tool as well as the ten days
term for any person that considers itself affected by the project 1o
express his opinions or make written observations

Ministerio de
Medio
Ambiente

Reglamento
General de la
Ley del Medio
Ambiente
Legislative
Decree No. 17
(2000)

Its purpose is to
develop the rules
and precepts
contained in the
Law, which is
attached to, as its
main execution
instrument.

It makes reference to the Sistema Nacional de Gestidn del
Medio Ambiente.

Chapter L

Chapter I1. Regulates all the related to the Environment Evaluation,
establishing that its purpose is developing and making
operational * everything concerning the Environmental

Evaluation Systemn at the sustainable development framework.

Art. 28 It refers to the necessity of including on the EIA the corresponding

risks study, and soime guidelines for its preparation are presented,

The Articles 64 to 75 refer to the environmental protection, understood as
the development of activities oriented to preventing and controlling
contamination.

o
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Institution Regulation Description Specific Regulation
Ministerio de | Reglamento Itspurpose isto | Art.2  Establishes that the authority responsible for the application of the
Medio Especial regulate the Ley Regulation is the MARN, in coordination with the other
Ambiente regarding del Medio institutions that have responsibility, according to their laws,
dangerous Ambiente on the regarding the subject that is regulated by this Regulation.
substances, activities related
::::t]::s and ;%S;Zﬁi;z?s The following chapters regulate all the related to the identification,
residue and registration and transportation of dangerous substances, so that the
waste. protection of the human health and the environment are
guaranteed,
It also regulates all the related to the generation of residues and
dangerous wastes (Chapters III and IV). The foliowing chapters
refer to the regulations for transportation, storage and management
of dangerous waste; the (ransportation and final disposal of)
dangerous wastes and the international transportation of dangerous
wastes, and include a series of common arrangements related to
substances, residues and dangerous wastes.
Ministerio de { Reglamento Ttspurposeisto [ Art. 1  Establishes that its objective is to regulate the Ley del Medio
Medio Especial for ensure that Ambiente conceming activities related to dangerous substances,
Ambiente effluents effluents waters residues and wastes.
do not alter the
quality of the . . _
receiving Art. 4 Establlsl?cs that the proper authority for the application of the
sireams. Regulation is the MARN, in coordination with the other
institutions that have responsibility, according to their laws,
regarding the subject that is regulated by these Regulation.
Art. 5.  The owners of works and projects must consider on their EMP the
‘ application of attenuating and compensation measures for the
negative impact caused on the water resource.
The following chapters regulate all the related to the necessity of installing
sewage treatment systems and final disposal of sludge from the treatment
systems, as well as performing the analysis of the water characteristics in
laboratories credited by the CONACYT.
It also regulates the aspects related to quality water samples, parameters to
consider, sampling frequency and results recording.
Ministerio de | Reglamento Its purpose isto | Art. 1. Establishes that its purpose is to regulate in the country the
Medio Especial regulate in the importation and consumption of substances that exhaust the ozone Jayer.
Ambiente regarding the | country the .
controlof —|importationand 1,y yefnee that the Regulation will be applied to all natural and
substances consumption of | .0 .
Jjudicial persons that import and consume substances that exhaust the ozone
that exhaust substances that 1 d its mi
the ozone exhaust the ozone | ‘& o a0 Its mixmures.
layer layer.

Art. 5.  The MARN is the authority responsible for the application of the
present Regulation.

Identifies a series of compounds with their formula, common
name, commercial name and customs code.

Art. 6.

The following articles regulate the related to the forms for the importation
of this type of compounds and the impaortation license validation.




Institution Regulation Description Specific Regulation
Ministerio de | Reglamento Itspurposeisto ; Art. 2, The MARN in coordination with CONACYT will be the
Medio Especial of determine the authorities responsible for applying this Regulation.
Ambiente technical guidelines for the
regulations for | establishment of . . . L
en%'ironmen tal | environmental Art. 3. T&:i&gﬁgﬁ;{a}vﬂl ll)‘e the El:'hoflty re]slg.onmble for establishing
quality quality quality technical regulations.
regulations.
Art.9. It lists a series of air pollutants and establishes the maximum
allowable values.
The following articles regulate the related to fixed sources of emissions,
chimneys and ducts, incinerators and the corrective measures.
Establishes the allowable limits for mobile sources, regulations for the fuel
quality, noise control, of smell pollutants, water quality as a receiver
establishing limits for specific parameters, as well as soil quality.
Ministerio de | Reglamento Its purposeisto | Art. 1.  The Repulation dispositions will apply in all the national territory
Medio Especial about | regulate the solid and will be monitor and of mandatory compliance for every
Ambiente the solid waste natural or judicial individual.
wastes integral | management of | av44  Egablishes the MARN responsibility to determine the site
management. | residential selection criteria for transfer stations, treatment, and final disposal
:ggg:srcgjl’ from of solid waste, as well as emitting the permits for every solid
institutional waste management program,
origin.
Art. 5 al 9.It regulates the related with municipal waste management.
The following chapters regulate the related with the waste treatment, final
disposal, sanitary landfills and vigilance regarding the sanitary landfili
operation.
Ministerio de | Ley Forestal Protection, Art. 23. 1t declares restricted use Areas, the land surfaces on which the
Agricultura y | Legislative increase, owners will have the obligation of managing in a sustainable
Ganaderia Decree No. 852 | management and mariner the existing vegetation: lands within a 50 m zone
(2002) sustainable use of measured horizontally starting from their highest flood during
| the forest normeai season on lakes, natural lagoons and in the shores of the
resources. artificial reservoirs constructed by the State, which have to be
. permanently covered with vegetation.
Ley de Purpose of the Art. 1. Protection, restoration, management, use and conservation of wild
Conservacién | Law: protection, life.
de Vida restoration,
Silvestre management, use . . . . .
Legislative and conservation | Art-3.  Classify wild life as part of the Nation’s natural heritage.

Decree No, 844
(1994)

of wild life.

-‘Ley de Riego y

Avenamiento
Legislative
Decree No. 153
(1970)

Exploitation and
distribution of the
water resource.

Art. 9. - The wild life species included on threatened or endangered species
listings, which are registered in such categories, will be subjected
to specific regulations regarding their protection.

Includes the regulation of activities such as hunting, collection and

.| commercialization and other forms of use and exploitation of this resource.

Art. 11. —The concessions are granted according to the Acuerdo del Poder
Ejecutivo at the Ramo de Agriculiura y Ganaderia, for a term not
longer than fifty years. -The Estate must answer for the damages
that come to the license holder for the lack or decrease of flow
stated in the concession, except when this lack or decrease is due
to natural flows or third party actions. The concessions could be
renewed for equal successive periods.

Art. 12.— The water right use granted through permit or concession is for
the exclusive benefit of the real property that the permit or
concession is granted to.

£2



Institution Regulation Description Specific Regulation
Ley General | The purpose of | Art. 11. The Direccién General de Recursos Pesqueros will be the
de las this Law is to institution of the Ministerio de Agricultura y Ganaderia in charge
Actividades promote and: of the administration and application of this Law and will have
Pesqueras regulate the ammong other responsibilities:
Decree No 799 | fishing and » Perform the plans and section programs of the fishing activities;
(1981) aquiculture for a . . L . .
better use of the | " Regulate the fishing resource extraction activities according to their
resources and fish stock; .
products. » The investigation and promotion of fishing activities and the related
with these; ‘
» Training, assistance and technical advice to the participants in fishing
activities;
= Contribute with other institutions in the promotion of the
industrialization and consumption of fishing products;
= Process and settle the requests for fishing and aquiculture permits and
license granting.
Munici- Cédigo Development of | Art.4. Determines the municipalities’ responsibilities.
palities Municipal the organization
Legislative and municipal . ]
Decree No.274 | independence Art. 10 Increase to the Protection of renewable and non renewable
{1986) constitutional resoureces
principles The faculty to establish decrees for regulating the activities in the
municipality,
CEL Ley de Determine Art. 3. An agreement on the price must be achieved first,
Expropiacién | possibility, for
y de the State, of . .
Art.4. Requirements to perform forced expropriation.

Qcupacitn de
Bienes por el

expropriating the

possessions for

Estado public utility
Legislative projects.
Decree No.33
(193%)
Superintende | Ley General The State i Art. 2 ¢ Rational and efficient use of the resources
neia de de responsible of 2d Promoting the access to electric energy distribution for all
Electricidad | Electricidad promoting the population sectors.
¥y Legislative £ConoINIC
Telecomunic | Decree No.843 | development and
aciones (1996) the rational usé of | Art. 5. The concession requirement granted by SIGET for the use of
resources hydraulic resources
Art. 13 Among the requirements for obtaining hydraulic resources
exploitation concession
b} The project feasibility study including a descriptive report and the
corresponding drawings
¢) The EIA previously approved by the proper authorities containing
a systematic evaluation of effects of the project its appurtenant
works, on its construction, operation and abandonment phases, the
comparison of the different existing operations and the
decision-making for preventive measures and the actions designed
to mitigate the ddverse effects.
Ofthe Art. 104 Severe violations:
disciplinary b} Perform studies of the State properties without the SIGET
measures authorization, with the purpose of establishing electric energy

generation installations




Institution

Regulation

Description

Specific Reguilation

Art. 105 Very severe violations:

b) Use hydraulic or geothermic resources for electric energy
generation without having the concession for such;

i} Interconnecting transmission or distribution installations without
an agreement with the grid owner;

Reglamento de | Procedures Art.8  The entities interested in performing studies for the development
la Ley General | development in of electric energy pgeneration projects using hydraulic or
de the Ley General geothermic resources in national properties of public or Estate use,
Electricidad. | de Electricidad must present to the SIGET
Executive
g?"f_"e gg " b) A geographic area detail on which the study will be performed,
1ar1o "alcla including the national or public Ownership list on which these will

tomo 336 July be performed
25,1997 )

¢} Nature, type and detail of the studied resource, and

d) Description of the study to be performed, and the estimated time

that this will teke

Art.11 In the permit, it will be clearly stated that it is not exclusive for
performing the studies of the resource:  Also this permit does not
atlow the introduction of private property into lands without the
owner’s previous approval.

Art. 12 Concession is the act granted by the SIGET, on which authority is
given to an individual to exploit a specific hydraulic or geothermic
resource, with the purpose of generating electric energy.

CONCUL- |Ley Especial | Protection of the | Art. 9 Public and private properties.
TURA de Proteccion | cultural Heritage
al Patrimonio | of El Salvador..

Cultural y su
Reglamento.
Decree No. 29
(1998)

Art. 13 Authorizations are required for investigations and excavations of
archeological or historical interest.

Art.27  Authorization of the Ministerio to perform investigations, studies
and interventions of cultural properties, by national or foreign
entities. :

Art.30  Protection measures when the cultural property is in imminent

danger of being damaged or destroyed.

International r

egulation

Ministerio de
Relaciones
Exteriores

Convencion
parala
pro-teccion y
uso de aguas
transfronteri-z
as y lagos
in-ternacional
es

(Helsinki,
1992)

Guidelines for the
use of
infernational
waters and rivers.

Chapter 1, articles 1 to 3 provide the information for the basin’s limits of
international drainages.

Chapter 2, articles 4 to 8, deals with the fair use of waters from an
international drainage basin.

Chapter 3, articles 9, and 11, state the responsibility of controlling and
preventing  contamination of  the river.

Chapter 6, articles 26 to 33, it presents the procedures for the avoidance
and settling of conflicts.

e



Institution

Regulation

Pescription

Specific Regulation

Convenio para
la proteccién
de humedales
de
Importancia
Internacional,

It is an
intergovernmenta
I treaty, known as
Convencién
Relativa a los

Wetland is define as: “extensions of marshes, swamps and turfs or
surfaces covered with water, may these be of natural or artificial state,
permanent or temporary, stagnant or running, fresh, salted, including the
sea water extensions whose depth in low tide does not exceed six meters”

Humedales of

Artificial wetlands: are those constructed by the human being which

f:‘l,)::lalme"te ;;t;gn;;;o;al posses the structural_ and fungtional f:haractcristics. of an ccosystem. They
Acuiticas especially for the | M&Y achieve ecologlcal functions without human intervention.
(RAMSAR/UN | habitat of aquatic Examples: reservoirs, lakes, lagoons, canals systems, among others.
ESCO, 1971) | life.
Corredor Differentiated Definitions of differentiated zones:
BEOI(')giCO territorial Core zone
Mesoameri-ca | ZONCS- The core zones are places designated as “protected areas”. Their purpose
no (CBM) is to ensures that the forests, wetlands, coastal estuaries, coral reefs and
other wild habitats maintain their biodiversity and generating
environmental services for the people that live within them or their nearby
areas and farther away. Typically these zones will include the river
springs that provide water to the towns, the irrigation, the hydroelectric
projects and the industry.
Buffer zones
The second type of land designation within the CBM initiative is
established by the geographical zones that surround the protected areas and
that are known as  buffer zones. Their purpose is to create a physical
space between these protected zones that mainly contain wild lands, and
the adjacent areas that are used for farming, forest harvesting, farms,
and other human activities. These lands surrounding the core zones are
supervised with the purpose that they will filter or absorb the negative
effects from in any direction.
Convenio Agreement In this convention, it was recognized that the biological diversity
sobre [a subscribed in Rio | conservation is of common interest to all humanity.
Diversidad de Janeiro on
Biolégica 1992, to give Art.3 It recognizes that the States are responsibie of the conservation of
Legislative protection to the their biological diversity and the sustainable use of their biological
Decree No.833 | life forms on the ESOUrCES.
(1994) planet.
Art. 8 and 9 provides the tools for the conservation In Situ and ex situ
Politica Tt proposes that Thc? politicat goal is to strengthe_:n the conscrvatipn agld rational use-of }he
Centroameric | the Central region wetlands through the action and coqperanon etween countries for
ana para la America States the good of present anfi future gencratl'ons of the Central A}nenca
The population and States action are presented regarding the

conservacién y
el uso racional
delos
Humedales

CCAD
Ministry
council.
XXX
ordinary
meeting
{(Nicaragua,
July 2002)

increase their

joint action as a

region, with the
purpose of
conserving and
rationally using
the wetlands and
fulfilling the
commitments of
the Ramsar
Convention.

population.
wetlands and non-governmental agencies, a description of the benefits that
these ecosystems provide, as well as their main directors. Establishes
objectives as: Encouraging the economic value of the wetlands with
regional applicability, as an effective instrument to facilitate political
decision-making.

Support the implementation of the resolutions in the region from the
Ramsar Convention, Convenio de lucha contra la Desertificacién y Sequia,
Convenio de Cambio Climético, Convencitn Interamericana para la
Proteccién de Tortugas Marinas, Cartagena Convention, and others related
to the conservation and rational management of wetlands.

Encourage the informed and  timely participation of the lecal communities
and indigenous people in the conservation and rational use of the wetlands.
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P DO FAEE,
THIZBDHIEHEESE. FiFE,

Table3 1 It BB OEH™ETRT,
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Table 3.1 Summary of Costs for Project Construction

No. Activity Cost US Dollars
1 | Preparatory Works 4,471,800
2 | Civil Works 57,114,110
3 | Hydromechanical Equipment 11,720,000
4 | Electrical Equipment 17,786,000
5 | Transmission Equipment 2,597.000
6 | Environmental Costs 7,420,000
7 | Land Acquisition and Relocation 9,823,700

Total direct costs 110,932,610
8 | Contingencies 7,763,750
9 | Administration and Engineermg Costs 16,639,900
Total indirect costs 24.403.650
Total costs for project construction 135,336,260
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o Tmvzs FPOFE GIEHR) EEIOHESEE 53 EL L, Thbb, £
ABEOMAEL S0 FICBFAM 3 FELMAZLOTH D,

o FER 2003 EOMEEER L THEELZTo -,
2) AEHEOREEM

AFEORBREERII. A7l b OT7 40—V Y F 4B EICTRENTWA TR
PRIIFHE L, ERBIIMZESHESENBHEAR M) —AEt LaN 3,

FEARENZIE, TAFIA RVEBIT A REMBB I UREES OB ABIIREREhS, L
Tl T BEIEBASTE AT SAESIIERTA - ¢ RFMEE U TERLE,

a) FIHAFREHE
HERE 2 & DEIREREE Table 32107, TREB L OENREHEAER L, 20
BILTEEERB L UOTFHENESEND (2770, 4 EHIZEBLERITES TH 48

zEte) .

Table 3.2  Initial investment costs (Unit: 1000 USS)

(Unit: 1000US$)

Environment . Hydromechanical
Civil and
and land and Transmiss:on
. preparatory . Total Cost
acquisision electromechanical lmes
works .
cost equipment
1st year 12,305 11,618 4,183 455 28,561
2nd year 2,037 18,317 8,074 1,661 29,490
3rd year 2,037 33,075 14,412 1,212 50,737
4th year 2,037 9,409 8,213 303 19,962
Total 18,418 72,418 34,883 3,030 128,749
b) CEESKERF

EEERE (0&M) BEITEOERBII—EDEENTTELR L, ZOZRTaHF
FohOEE TR ey MIBITAERIZEAZLDTHD, BEHES Table3 3 1077,
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Table 3.3 Cost of Operationand Maintenance (Unit: 1000 US$)

(Unit: 1000US$)

Item Construction Cost Rate Amount
Civil Works 729,418 05% 362
Equipment 34,383 1.5% 523
Transmission Line 3,030 1.5% 46
Total 931

3)) YuPxl FOREMER

RAEICEUTHAH EEZONDUTOEERFER L, —2i% “with project” &
“without project” DBLELEHAIESNZRBEANBATHY ., &I —2FRABRE LAV
TRENAFETH D, SHOHEMIIARFEOZ 1 —P Y7 o W/EITEH LTV A,

a) fUEKHRERA

“with project” & “without project” OBADLREFERZEATE B8 TE B, ZDE

A KADREFERBTARDYVE LT, mAF AT 07 0Pz s FERSEOF—E R
ZRELELINBANREFOERDPEREIND, RBAARERICERIN2EA 25t
BTHEMT, 2BRICBVWTUTOI a2 %A L, 5—BETE. #EFLOR
1B ROPDREFOFREAHLBRI L. B BRI ERERB L URBR EE A 0&M
HREET A DIFEHMEARRLV SRV BEFREZRETELETH D,

INLORFEZEERL LT, SREROERBEE R LUERERHEICHT 2R BEEES
B L, mAF ¥ T AHBEOFBELFE L 40%OFIFAR L HELEFER, REN—F
EWREFE, BET 4 —EBL - 2 PVrBIVKAICLEDZ LD THBZ LAEBAE LA,
T, ZAYARRACET AENERB I OB OREVOBFSESEE L T,
BET 4 —EL - =P BoNEE: LTRELY,

TNVF R T AEHEOFBE AR R L TREXDREFTORMGEELEE L, A&t
EOREIE., b FOKEOEMEBPRE VDI, REFEICEER L TEDH AR
BHOT/HEL 2 TS, LedoT, RFHOBANE, FHEROBRGLEELET
Bz, REBAKDBEFORBEERX A F ¥ RTAHBEOREFEL VN —FT5 L5
IZERTE S TN,

Bk FIREFTOERETT USS 46,000,000 & 7420, kD 0&M i USS 2,440,000
W, EBELEITER US$ 9,112,000 TH B,
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IAYNNRATIRE NS F—-DBBRESES, UTIKL ) ERINIZENEFETHI,
1998 4E K D HEBEL TV B, KATEIC L 2Bl 2RV L TOBAIZ, THA %S =X A
FUBREEAREERIC CEE EATVNS, Bk 5 ER0AE0 EHRS BEHT
US$ 67 65MWh TH Y, ZOFHEMETEEME LTERT S, Z0EMZ, F&7F
TTT 4= T URBHOREBHENS QGWh) 2EDLEMBEEENE 23321GWh)
ERTEDEDZ T, EMNAE (USS15,776,700) &5, ThiEisl§3,

4) BREIEE

FIEBEFEORE R B OMBEMME (NPV) 1ZUSS 109,614,000 TH D (Bl5]5E 10%. LA
TOEECBOTHER) , ABEAAREIC L ZRFERORBIEMEIL, USS 120,294,000
T D, NPV OFEEIL USS 10,680,000 L7c v, ERXEHFEE (B/C) OFEEIT1L.10T
bD, BEHFRNGEZE (EIRR) OFEEIZ, Table34 IFT L 3IZ113%ThHo 1,

finds, FBILAIZ X AEFHERORBAMET USS 111,237,000 THh D, NVP DFHEE
X USS 1,623,000 Th 0, BEREBALE (B/C) OHE[ET 1.01 Thb, BEMFEIRE

% (EIRR) OFEEIZ, Table34 10RTE3I2 102% Thot,

Table 3.4 13, &HIBIH L ICMBEME (NPV) | BEBRMLE BO) | T LTEHN
PRI (EIRR) OFMFLMECESINELELDTRLEZLOTHE,

Table 3.4 Economic Indicators

\ Benefit . .
et e — Critena Discount rate
Alternative thermal Power sales
72,822 74,637 >0 6%
NPV - _33:38§ T - 29,323 >0 8%
T 10,680 L623 >0 10% B
1.57 1.59 > 1 6%
B/C T N 1.25 > ] 8%
1w 101 >1 1%
EIRR 11.3% 10.2% > costo de oportunidad de capital

FEMAZERGE UTER LML, R HoFN LV EWERTH o=, L
L7 e, B OEVME S S BFHEEIII W TR L EEEEERZHA L TEY ., SEIEE
BN 4= DTN ThDEEMTE 5,
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74—l T A RETIE, BESTOEBEIIF L CIHREGNEL LILBEORES
FrbfTohi,

LLEBRL, BNFROBRESITF CIIFHMEERL TEA Z LIEBHBETH D, I,
EIRR HEXRDHAEEAZ TELAHATH, TARTCEE oy MESETALD
T, Fot—tr FOFEEIT “questionable” ZREEEE STV 5D, REISITCHEET
BHE D REODAREIIRD2THEE, EIRR {32 @ questionable ZR2EHIZA->TLES, Lk
L. Z0X 32V A7 2ER-TTHHELED D L W IHRETETHIFEITIE. EROHE
SRALEOEL, 7V - r2FF -RARBLIUHIRBAR A RETH-O0a X b (k)
&) CLTHAD EVio BRI A2 T2 0ERSH 5,

3.4.2 BEEMH

MmO B AL, ERSCENEFTAIRECEINZHTTT 5 LOTH B,

1) ZFiE

TETIE. FvyviagE 7o —EE2ERA LA, REEOERHT 7o —F U TO®EY
Thbd, ETE—Z, 7 bh7o— (FH) BI04 r7n— R 2707
MEEICh- 0V ERICRETS, BT, FEFCREL-HEPEB|R2FRA LTI
Vxl VOFIEECRTABEFEMEICIBRES S, T0OLT, EHEEZORBETS, §E
MFEE & LT, BHEIZED D HENAHIREE (FIRR) £3HET 5, BEIZHED S FIRR
i, MEBERRICIDEELZT T2 L3k, 7oy 7 FONFEEZIMT 2 OIZ@EE)
IR TH D,

2) AFEOMBERB I CHELS

a) HMEEA

FHEOMBRERICIL, THMRIC L SVRER, BaEREARL LT 0&M RAVE
ENd, TNHEME Table 3.5 1077,

o
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Table 3.5 Financial Project Cost (Unit: 1000 US$)

(Unit 1000 US$)

Environment Civil and Hidromechanical/ Tra

and land preparatory electromechanical nimlssxon Total Cost

acquisition cost works equipment e
st year 13,431 12,432 4,244 468 30,574
2nd year 2,133 19,463 3,205 1,091 30,892
3rd year 2,133 35,090 14,632 1,247 53,102
4th year 2,133 9,997 8,326 312 20,769
Total 19,830 76,982 35,407 3,117 135,336

O&M EHIZ, BUEHIIBIT AL HILE U FORBHLERBOBRRBIZI—EDHR
FEUTHEH LS,

Table 3.6 O&M Cost (Unit: 1000 USS)

(Unit: 1000USS$)

Item Construction Cost Rate Amount
Civil Works 76,982 0.5 % 385
Equipment 35,407 1.5% 531
Transmission Line 3,117 1.5% 47
Total 963

by MBEELE

AEEOMBESIIEARFGERATH D, CEL OEEo =y FBIUTHEERAERT,
SDDP OFELET N EHER LT 12009 F£~2024 £, =/LF ¥ 3T VKAEERIZBITD

ERBLIVRATE] 2EELE, ZOREBCLD L, BESNEMOREEERR
1802 GWh Th ¥, THFEEMMIT USS 5808 MWh Loz, ZOFMETIE, 2 b®
% ~_— R UCEHE U I AT USS 10,466,000 TH o7z,

¢) BRI

IR IT T A B ENPNEINISES Table 37 R T MBI AICE-SEHE L, TORER.
AHEEBICITY 7 ML o@ErYER T EBHHA LR,



Table 3.7 Result of FIRR

Ttem

Result

Criteria

FIRR

6.4 %

> interest rate

dy BEFECEIHH

AHEOESDORETE 37— ARE L7, Table 3.8 12 F D&ME w1,

Table 3.8 Financial Condition

Case A Case B Case C
Comm. Bank int’] Financing Bilateral loan

(1) Interest rate 8% 6% 1.5%
(2) Commitment fee 0.75% 0.75% 0.75%
(3) Loan period 10 years 15 years 25 years
(4) Repayment period 7 years 12 years 18 years
(5) Grace period 3 years 3 years 7 years
{6) Debt/Capital 70/30 70/30 70/30

LREBERICLY, BREHE (Z 2 TEERERY v v a7 e -2 RELT D
ETICEMETRY) 23 HE LR E Table 3.9 107,

Table 3.9 Period of Investiment Recovery

Case A

Case B

Case C

Recover Period

20 years

21 years

2 years

&2
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