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H. PROGRAM FOR IMPLIMENTATION

H.1  INTRODUCPION

On the basis of the preliminary design proposed for three alternative
plans of El Torito - Los Veganos complex, programs for the implarentation
of the ooplex are studied with respect to the construction plan and method,
as well as the construction schedule., The construction plan and schedule

are integratedly studied with a view to implement the complex in the short-
est possible time and in the most economical manner.

The construction plan, proposed in Chapter H.2, is therefore formu-
lated in view of the time factor and cost factor. The estimate of the con-

struction ocost will be made on the basis of the construction plan proposed
herein.

In Chapter H.3, a tentative construction schedule is proposed. In
view of the power supply situation as reviewed in Annex B, the oonstyuction
is scheduled to be carpleted at the earliest possible time. It is planned

that the three altermative complex will be carpleted with a target as
follows:

Period EFrom Coamencarent
of Construction Vork

El Torito dam ~ Jos Veganos weir carnplex:

No. 1 power station (El Torito) Within 51 months

No. 2 power station (Los Veganos) Within 36 months
El Torito weir - ILos Veganos weir ocomplex:

No. 1 power station (Bl Torito) Within 51 ronths

No. 2 power station (Los Veganos) Within 36 months

Pino de Yuna weir - Ios Veganos weir ocomplex:
No. 1 power station (Pino de Yuna) within 49 months
No. 2 power station (Jos Veganos) Within 36 months



The construction schedule roted above is pror;remmd on the condition that
contractors for the construction and installation works will be selected by
international competitive bidding. (The contract package will be decided
during the period of preparation of terder documents.} It is also roted
that the construction schedule for Los Veganos schare will rot be affected

eveén in case that Bl Torito dam or weir schéme or Pind de Yuna weir schame
will ot be urplemanted

" An organization for inpléméntation of the chmplex, in éither chse of
the alternatives, is proposed in the sbaqe of coastruction and opératibn, as
descrlbed in Chapter H.4. ' '

additionally, a preliminiry study ‘is radé on thé reséttlemeit plan
which 18 required to be implemented, especially in case that El Torito dam
plan is selécted through economic and financial evaluation. ' ‘The préliminary
study on the associated program for resettlament is made pri.rnarlly by' refer—
rmg tothestudyn'adebya)l?., asdescnbedlnc’napterﬂfn

Further, a preliminary study on reforéstation in the catchiént area
of the proposed schemes is made as a part of the programs associatéd with'
the complex, ‘The reforestation progran, déscribed in Chapter H.6, is pre-
liminary in nature, and conterplates a pilot program to be implemented in’
the oourse of the construction of the camplex.



H.2  OONSTRUCTICH PLAN AND METHOD

H.2.1 El Torito (1“1 & T-2) Danm Plan

Thé major omsl:xuc.tlon works fnvolved in El Torito dam plan are
planned to be exécuted in such menners as proposed herewnder.

1) biversion Tunnel and Cofferdam:

For El Torito dam plan, &> ooncrete-lined diversion tunnels are ex-
cavated: one in thé left abutment of i-1 dam {9 m in diameter and 350 m in
length) which will be utilized as a part of spillway, and the other in the
left abufment of T-2 dam (5 m in diameter and 420 m in length).

A top heading and bench cut method is recommended to be appiied for
the diversion tunnel excavation for T-1 dan. Rock drilling will be carried
out by using 6-bocm drill jurbo for the top heading, 7 m3/min crawter drill

" for the bottery bench cut and ‘lég hamer for side wall. Thé brokén rock
will be 1caded by 0.7 m3 side-mick loader and 1.2 m> tractor shovel into 8-
ton dmp tmcx while, a full-face attack méthod is récommended to be
applied for the tunnel excavation for T-2 dam. Rock drilling will be made
by using 6-boom drill jurbo and the broken rock will be hawled by using 1.2
> tractor shovel and 6-ton dumo truck.

| With regard to the concrete-lining work, an arch-side wall and arch-
then-invert method is reommmended to be applied for T-1 tunnel, and an arch-
and-then-imvert method for T-2 tunnel, The concrete fram 0.75 o x 2 batch-
‘er plant will be transported by 3.2 =) agﬂ:ator and placed behind sliding
form of 12 m in span, by means of 45m/h concrete pump car.

2) ™1 and -2 Damst

_ meﬂétion éxéavation at :1-1 dann and T-2 dam is estimated at 73,000
n3 and 163 000 m3 1n volune, respecuvely. The selected excavated materials
will be utlhzed as “the mperVst earth and inner shell esbankrent mate-
rials for the nam dams. fhe excavatmn will be carried out by using 32-
ton and 21-ton bulldozers with ripper, and the excavated materials will be
loaded by 2.3 n tractor shovels into 11-ton durp trucks. Regarding the



rock excavation, drilling will be made by 10 m3/min crawler drill. Founda-
tion excavation mainly for the impervious earth portion will take about 6
months after the river diversion.

The blanket and consolidation grouting work will be performed in par-
allel with the foundation excavation. Upon the campletion of fourdation ex-
cavation, the curtain grouting work for T-} dam will be made in advance of
the impervious earth ewbankment. An inspection gallery is planned to be
constructed for T-2 dam. Holes for the injection of grout will be drilled
with 10 ;o /nin crawler drill for blanket and 5.5 kW rotary drill for consol-
idation and curtain. fThe cament grout will be mixod at central plant, de-
livered to 208{ x 2 grout mixer installed at work site amd injected by 7.5
ki group prp.

Arbankrent volume of impervious earth materials is estimated at 45,000
" for T-1 dam and 70,000 m for T-2 dam. ihe impervious earth material is
planned to be borrowed fram the borrow areas and the construction area for a
connection channel between -1 and -2 reservoir. The excavation will be
done by 21-ton bulldozer and be loaded by 2.3 > tractor shovel into 11-ton
durp truck for hauling to the dam. The material will be spread by 11-ton
bulldozer and camacted by 13.5-ton tanping roller in layers with campacted
thickness of 0.2 m. '

The filter embankment is scheduled to be made in parallel with the
impervious earth embankment. ‘The ambankment volure is estimated at 34,000
m3 for T-1 dam and 52,000 m3 for T-2 dam. 'The filter material is planned to
be supplied fram the quarry site., ‘The filter material will be hauled by 11-

ton durp bruck, spread by 11-ton bulldozer and campacted by S-ton vibrating
roller.

The rock arbankent voluwe including jnner shell and selected mate-
rials is estimatad at 264,000 n for T1 dam and 389,000 m3 for T-2 dan.
The rock materials will be sourced fram the rock quarry site. Rock excava-
tion in the quarry site is planned to be done by the bench out method.
Drilling will be carried cat by 10 m3/min crawler drill, and the broken rock
will be collected by 32-ton bulldozer with ripper. ‘he excavated material



will be loaded by 3.2 m3 tractor shovels into 20-ton duap trucks, spread
by 11-ton bulldozer, and compactod by 8-ton self-travelling vibrating roller.

All the arbankment works will take about 20 months after the comple-
tion of the rost parts of consolidation and blanket grouting and a part of
inspection gallery construction.

3) BHeadrace Tunnel (No. 1-1):

one 2.0 m concrete-lined tunnel of 5,300 m in length will be excavated
in the left abutment. 1In order to shorten the construction period, No. 1-1
headrace tunnel is planned to be divided.into four tunnel sections by Fo. 1,
No. Z and No. 3 work adits, In addition, No. 4 work adit is planned to be
branched from No. 3 work adit for excavation of Arroyo Colorado diversion
tinnel. ‘The whole construction period including adit and grouting works is
planned 0 be about 3.5 years.

A full-face attack method and arch-then-invert rethod are recamended
to be applied for the work adit constiuction, Work adits No. 3 and No. 4
are scheduled to be initiated first., Work adits No. 1 and No. 2 are exca-
vated while the diversion lunnel from Arroyo Oolorado weir is excavated.
For the excavation of No. 1-1 headrace nnel, a full-face attack method is
planned to be applied, and the hauling is to be made by the rail method.
Three tunnel headings are planned to be attacked simultancously. Drilling
is carried ocut by using leg hammer, and broken rock is hauled by using 3.0
m> gick car with 6-ton battery lcoomtive.

A full-circle method is reoommended to be anplied for concrete-lining
work. ‘The concrete fram 0.75 m> x 2 batcher plant will be transported by
3.2 m3 agitator and discharged into 2 r’ru3 pheumatic placer with 4-ton battery
locorotive., The concrete will be placed behind the sliding form of 12 m in
span by reans of pneumatic placer. After the campletion of concrete-lining
WOrK in each section, backfill grout by mortar grout will be carriad out by
using 11 kW low pressure grout pum.

1) Surge Tank and Penstocks

Construction of a vertical shaft concrete-lined surge tank (4 m in



diameter and 46 m in height) is planncd at the downstream end of No. 1-1
headrace tunnel. A shaft sinking wethod is recomended to he apolied for
the shaft excavation, Drilling jis made with sinker drill and shaft mucking
is done by using 0.4 m3 loader, 30-ton truck crane with 1 m3 mick skip.
Concrete lining is exeo.lted from the shaft bottom. Concrete is discharged
from 3.2 m3 agitator into 1 m3 buc;cel:, handled to concrete hopper by 20-ton
truck crane and distributed into the placmg spot through chute fram the

hopper. ‘The construction work will take around 4 months.

A steel penstock (2.0-1.0 m in diameter and 660 m in length) is in-
stalled. C(pen cut excavation is carried out by using 21-ton bulldozer, 2.3
3 L actor shovel and 11-ton dusp’truck. Concrete placing in this section
is perfonred by corbination of 20-ton truck crane with 1 m3 concrete bucket
and 45 m /h concrete pump car. Steel penstock will be fabricated at the
‘contractor's work shop with a unit length of 6 m. ‘The unit pipe sections
are transported by 20-ton trailer, and installed by 20-ton tniuck crane and
rail mounted carrier with winch. Circmference edges of unit pipes are
welded and inspecteéd by X-ray test. Oonstruction and installation of the
penstock line will take 13 months, and it should be scheduled to be can-
pleted, at the latest, one month before the final testing of generating
equiorent.

5} Arroyo Colorado Intake Weirs:

Upon campletion of the Arroyo Colorado diversion tunnel, intake weir
construction will be started. River water is passed through diversion con-
duits in the weir body. Foundation excavation is executed by using bull-
dozer with ripper, tractor shovel and durp truck. Concrete will be trans-
vorted by 3.2 m3 agitator from Q.75 m3 x 2 batcher plant. Concrete will be
placed by 45 m3/h oconcrete pum car. Construction of the intake weir will
take about 6 wonths.

6) Powerbouse and Generating B:juig[ent:

A powerhouse {Yuna No. }) of reinforced concrete structure (22.0m
in length, 18,5 m in width and 27.5 m in height) is constructed to accan-
mdate one 10.3 M? Francis type turbine and a 12,700 kVA generator.



Excavation of foundation is plannod to be carried out by using 21-
ton bulldozer and 32-ton bulldozer with ripper. Excavated materials are
loaded by 2.3 m® tractor shovel fnto 11-ton durp truck for hauling to the
disposal area. Immadiately after the foundation excavation, concrete work
is éxecuted in two stages. At first stage, concrete for substructure is
placed for installation of ovérhead crane, and it will be followed by in-
stallation of draft-tube liners. Subsequently, installation of turbine
ard generator will be executed. The second stage concreting around the
draft-tube liners and the remainirg concrete works will be carried out
thereatter. The first staged substructure concrete will be transported
by 3.2 m> agitator fron the 0.75 m° x 2 batcher plant and placed by 45 m/h
concreté purnp car and 20-ton truck crane with 1 m° bucket. The second
staged concrete is placed by 45 m3/h oonérete pamp car. Construction of
powerhouse is planned to be oapletéd in 15 months.

H.2.2 El Torito (T-1 & T2) Weir Plan

Bl Torito weir plan is an alternative to El Torito dam plan.
Major structures provoséd for this alternative plan are programed to be
constructed in such manners as explained hereunder,

1) El Torito Intake Weirs:

Construction of two weirs are proposed at El Torito. T-1 diversion
veir is planned at a site 130 m upstream of -1 damsite and T-2 intake weir
is planned at a site just upstream of T2 darsite. T-1 weir is 17 m in
height, 50 m in crest length and 6,400 m> in concrete volume, while T-2
Wier fs 22 m in height, 86 m in crest length and 8,700 m3 in concrete wvolume,
River diversion during construction is planned to be made by diversion
conduits in the weir body. Foundation excavation is executed by using 32-
ton bulldozer with ripper, 2.3 m> tractor shovel and 11-ton dump truck.

For consolidation and curtain grouting, holes will be drilled with 5.5 K
rotary drill and cement is injected by 7.5 K grout purp. Concrete will be
transported by 3.2 m°> agitator, hauled by truck cranc and placed by 45 m3/h
concrete pump car. Diversion conduit closure is schoduled to be completed
one month before thé final test operation. All the weir construction work
will take about 2 years.



2) Headrace Tunnel (No. 1-2):

The headrace tunnel (Ho. 1-2) of 2.0 m in diameter and 5.2 km in
length is driven in the left abutient. In order to shorten construction
period, No. 1-2 headrace tunnel is planned to be excavated in 4 tunnel sec-
tions by No. 1, No. 2 and No. 3 work adits. In addition, No. 4 work adit
is plannod to be branched from No. 3 work adit for excavation of Arroyo
Colorxdo diversion tunnel, as in the case of headrace tunnel No. 1-1 for
El Torito dam plan. The whole construction péricd of the headrace tunnel,
including adits and grouting, is planned to be about 3.5 years. '

A full-face attack method and arch-then-invert method are réeoomrended
for the work adit construction. Work adits No. 3 and No. 4 are scheduled
to be initiated first. Fork adits No. 1 and No. 2 are excavated while the
Arroyo Colorado diversion tunnel is excavated. A full-face attack method
is also plannad for excavation of No. 1-2 headrace tunnel. Hauling is made
by the rail method. Drilling is carried out by ley hammer, and broken xock
is hauled by 3.0 r muck car with 6-ton battery locamotive.

As in the case of No. 1-1 tunnel, concrete lining is rade by applying
a full-circle method. Concrete will be transported by 3.2 m agltator and
discharged into 2 m° pneumatic placer with 4-ton battery looamotive. Con-
crete is placed behind the sliding form of 12 m in span by means of pneu-

matic placer. Three tunnel headings are planned to be attacked simultane-
ously.

3) Surge Tank and Penstock:

Construction of a vertical shaft surge tank {4 m in diameter and 44 m
in height) is planned to be constructed in 7 ronths. A shaft sinking method
is applied for the shaft excavation. Concrete lining is practised in the

save manner as proposed for the surge tank construction for El Torito dam
plan. '

A steel penstock (2.0-1.0 m in diametér and 615 m in length) is in-
stalled. Open cut excavation, concrete works and installation of the steel
pipes of 6 m in unit length will be carried out in the same manner as the
penstock installation under El Torito dam plan. The construction work will
take about 13 months. -
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4} Arroyo Colorado Intake Welr:

Construction of the intake weir is started upon camletion of the
Arroyo Colorado diversion tunnel. River divérsion, foundation excavation,
oconcrete placirng and arouting works will be perfonmed in the saoe manner as
applied for the construction of intake weirs wder Bl Torito dam plan.

5) Powerhouse and Generating Equipment:

A powerhouse of reinforcad concrete structure {16.5 m in length,
14.5 m in width and 26.5 m in heicht) is constructed to acoammodate 7.2 MY
Francis type turbine and 8,000 kVA generator. It is located at the same
place as the powerhouse proposed for Bl Torito dam plan.

Excavation of fonmdatlon, concrete works in two stages, installation
of draft-tube liners, turbire and gererator, and the related construction
works will be carried out in the same manner as proposed for the construc-
tion of the Yuna No. 1 power station under El Torito dam plan. All the
oconstruction works in the field will take about 15 ronths.

H.2.3 Pino de Yuna (T-4) Weir Plan

Pino de Yuna (T-4) weir plan is an alternative to El Torito (T-1 &
T2} weir plan. Major structures proposed for this alternative plan are
programmed to be constructed in such manners as explained hereunder.

1) Pino de Yuna (T-4) Intake Weir:

The intake weir at Pino de Yuna is 21 m in height, 74 m in crest
length and 8,746 m> in concrete wolune. Construction method of T-4 weir,
as well as type of construction equipment to be mobilized, is similar to
the method applied to the oconstruction of weirs at T-1 and T-2 sites. The
construction periocd of T-4 weir is scheduled to be around 21 months.

2} Headrace Tunnel (No. 1-3):

The headrace tunnel (No. 1-3) of 2.0 m in diameter and 4.4 km in
length is driven in the left abutment. In order to shorten construction
period, No. 1-3 headrace tunnel is planned to be excavatad in 4 tunnel
sections by No. 1, No. 2 and No.3 work adits. In addition, ¥No. 4 work
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adit is planned to be branched fram No. 3 work adit for excavation of
Arroyo Colorado diversion tunnel, as in the case of headrace tunnel}
tio. 1-2 for ™1 and T2 weir plan. The whole construction pericid' of the

headrace tunnel, including adits and grouting, is planned to be about 2.5
years.

As in the case of Mo. 1-2 tunnel for T=1 and T-2 weir plan, a
full-face attack method and arch-then—invert method are recommerded for
the work adit construction, and a full-circle méethod is appliad for concrete
1lining.

3) Surge Tank and Penstock:

Construction of a vertical shaft surge tank (4 m in diameter and 32 m
in height) is planned to be constructed in 4 months. A shaft sinking method
is applied for the shaft excavation. Ooncrete lining is practised in the
same manner as proposed for the surge tank construction for ™1 and T2 weir
plan.

A steel penstock (2.0-1.0 m in diameter and 460- m in length) is in-
stalled, in the same manner as proposed for ™1 and T-2 weir plan: The
construction work will take about 11 months.

4) Arroyo Colorado Intake Heirt

Construction of the intake weir is started upon completion of the
Arroyo Colorado diversion tunnel. River diversion, foundation excavation,
concrete placing and grouting works will be performed in the same manner as
applicd for the construction of intake weir under T-1 and T-2 weir plan.

5} Powernouse and Generating Bquipment:

A pcx-:erfn&se of reinforced corcrete structure (22.0 m in length,
18.5 m in width and 27.0 m in height) is constructed to acocammodate 6.3 MY
Francis type turbine and 7,500 kVA generator. It is located at the same
place as the powerhouse proposed for El Torito dam or weir plan, and the
sxme construction method will bé applied for excavation, concreting, and
jnstallation. All the construction works in the field will take about
15 months.
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H.2.4 10s Veganos (V-3) Weir Plan

Los Veganos weir plan involves construction of intake weir at v-3
site, waterway in the right abutment and power station. Access to the
constyuction sites will be made from Boca de Tireo, where a road to the
Rio Blanco project will pass nearby. Major structures proposed for lLos
Veganos welr plan are planned to be constructed in the following manner:

1) Los Veganos Intake Weir:

The intake weir at V-3 site is 32 m in height, 68 m in crest length
and 18, 140 ™ in concrete volume., River diversion during construction is
made by diversion conduits in the weir body. Foundation excavation is
performed by 32-ton bulldozer with ripper, 2.3 m> tractor shovel and 11-ton
durp trucks. Consolidation and curtain grouting works will be executed by
drilling grout holes and injecting cament by 7.5 kW grout pump.

One batcher plant with 0.75 m> x 2 mixer will be installed at the
weir site for concréte works. Concrete will be transported by 3.2 M
agitator, handled by 30-ton truck crane with 1.5 m> bucket, and placed by
45 m3/h concrete punp car., Corcrete works will take around 1.5 years.,
Inclusive of foundation excavation and other works, oconstruction of Ios

Veganos intake weir will be scheduled for 2 years.

2) Headrace Tunnel (No. 2):

One concrete-lined tunnel (2.0 i in diameter and 3.3 km in length)
will be driven in the right abutment. In order to shorten the construction
period, No. 2 headrace tunnel is planned to be divided into three tunnel
sections by No. 5 and No. 6 work adits. ‘he construction period including
work adit and grouting works is planned to be about 2.5 years. '

Two work adits of 3.0 m in diameter and 550 m in total length are
planned to be located at the point of 250 m and 1,350 m in distance apart
from the downstream portal. No. 5 and No. 6 work adit excavation is
scheduled to be started similtancously. HNo. 6 work adit concrete-lining
work is scheduled to be corpleted prior to the conmencerent of Ho. 2
headrace tunnel excavation. Full-face attack method and arch-then-invert
method are reoonmended to be applied for the work adit construction. The
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tunnel excavation, concrete-lining and grouting works will be performod

in the same manner as applicd for the No. 1 headrace tunnel oconstruction.
The driving progress and concrete-lining progress speeds are plannad to be
90 m and 150 m per month respectively.

No. 2 headrace tunnel excavation is scheduled to be performed in 17
months. A full-face attack method is recammended to be applied for the ex-
cavation and the hauling is to be made by the rail method. Two tunnel faces
are plannad to be attacked simultancously by using 2 sets of construction
equiyment. Prilling will be carried out by using leg hammer and the broken
rock will be hauled by using 0.4 m> mock car with 6-ton battery loocomotive.
The driving progress speéd of the headrace tunnel is planned to bé 110 m
per month. '

A Full-circle method is applied for concrete-1lining work. Concrete
is transported by 3.2 m agitator, discharged into 2 e preuratic placer
with 4-ton battery locomotive, and placed behind the sliding form of 12 m
in span by means of preumatic placer. ‘The concrete lining progress is plan-
ned to be around 180 m per month. Backfill grout will also be carried out
by using 11 K lav pressure grout purp.

3} Surge Tank and Penstock:

A vertical shaft (4 m in diameter and 40 m in height) is to be con-
structsd at the downstream end of No. 2 headrace tunnel. " A shaft sinking
method is also recomrended for the shaft excavation. Drilling will be
performed with sinker drill, and shaft mxcking will be done by using 0.4 I~
loader, truck crane with mxck skip. ‘The construction of a surge tank will
take about 4 months.

A steel penstock (2.0-1.0 m in diameter and 200 m in length) consists
of the upper horizontal tunnel portion and inclined open portion. The
horizontal tunnel portion will be constructed in a similar way to the
headrace tunrel construction. Open cut excavation will be carried out by
using 21-ton bulldozer, 2.3 m> tractor shovel and 11-ton durp truck. Steel
penstock will be fabricated in 6 m long units at the contractor's work shop
and transported to site by 20-ton trailer. ‘The unit pipes will be installed
by using truck crane and rail mounted carrier with winch. Circurference
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odge of unit pipes will be welded and inspected by X-ray test. All the
installation works are schoduled to be completed one month before the final
tests of generating equipment.

4) Powerhouse and Generating Ecquipment:

The powerbouse (Yuna No. 2) of reinforced concrete structure (17.0 m
in length, 140 m in width and 27.0 in height) is constructed to accommodate
one 8.8 M1 Francis type turbine and 10,000 kVA generator in case of oarbina-
tion with El Torito dam plan, and 7.7 MY turbine and 9,000 kVA gererator in

case of combination with Bl Torito weir plan or Pino de Yuna weir plan.

Foundation excavation will be carried out, in two ronths, by using
21-ton bulldozer and 32-ton bulldozer with rivper. The excavated materials
will be loadod by 2.3 m> tractor shovel into 11-ton duwp truck for hauling
to the disposal area. Immediately after the foundation excavation, the
concrete work will be performed from the substructure, which will be oom-
pleted before the installation of overhead crane. The draft-tube lirers
erbodded in the substructure concrete will be installed after installing
the overhead crane. Subseguently, the installation of turbine and genera-
tor will be carried out. ‘The second stage concrete around the draft-tube
liners and the remaining concrete will be placed thereafter. The sub-
structure concrete will be transported by 3.2 s agitator from the bather
plant and placed by 45 ra°/h concrete pump car and 20-ton truck crane with
1 m> bucket. The second concrete and the yamaining concrete will be placed
by 45 m3/h oconcrete punp car. Following the substructure construction the
superstructure construction including minor concrete work, building finish
work and all accommodation will be started in parallel with the installa-
tion of turbine and generator.

In the light of the construction method and plan conterplated as
explained hereinsbove, the capacity and required nurber of major construction
epipnent respectively envisaged for each altermative plan is listed up on
~Table #-01.
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1.3  CONSTRUCTION SCHEDUIE

H.3.1 Pre-oconstruction Stage

The construction schedule is programm:il for the mplcmentatlon of El

Torito dam - Los Veganos welr ocxrplex ‘and for the alternative implementation
of El Torito/Pino de Yuna - 10s Veganos weir complex. 1In any case, the pre-

construction works are to be scheduled under the overall view to camplete
the complex at the earliest possible time.

The pre-construction works will include the following:

a) Preparation of tender document, including additional survey for
de&ugn, . '

b} Preparatlon of constructlon demgn,

¢} pPre—qualification, tendermg, evaluation, negot1at1on and
mntractqu, -

d) Construction of access road and extension of transmssmn line
for oconstruction power supply, and

e) Detailed study, planning and mplmtatlon of r&eettlafent plan,

in addition to land-aoquisition of reservoir and construction
sites. '

preparation of tender docunents is scheduled to be initiated as soon
as the feasibility study is finalized. since a part of addi tional driliing
survey has been executad in parallel to the fmalizatwn of feas;.blhty
study, the preparation of terder doarents is scheu‘uled to be campleted by
the end of 1984 by the a;-nsull;ants to be retained by CDE. Preparatlm_of
the ténder documents is followed continuously by the preparation of con-
struction design by the consultants, The consultant will also assist CDE
in pre-qualification of contractors. ‘fendering, evaluation and contracting
are scheduled 6 be executed in 6 months, 1In case the feasibility report
is finalized by the end of June 1984, robilization of the selected contractor
is schedulad to start at the beginning of July 1985. '

Construction of access road and extension of trangnission line for
construction power supply are scheduled to be carmpleted by (DE by the time
of robilization of the contractor. Oonstruction of such preparatory works
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is therefore recommendod to be initiated as quickly as possible. Further,
the financial arrangement for the construction works is to be concluded by
the time of contract award in June 1985, at the latest.

H.3.2 El Torito Dam - Ios Veganos Weir Gomolex

The altermative bto construct El Torito dam - Los Veqanos weir complex
is scheduled to be implavented in the shortest possible time and in the
rost economical manner, in the light of the construction work quantity es-
timated on the basis of the preliminary design, as well as urder the con-
bined study on the construction plan.

In view of the access to the work sites and the work volure involved
in each schéme, construction of Ios Veganos weir will be acoorded with pri-
ority in scheduling. In case that the construction contracts are finalized
by the end of June 1985, a target for Fl Torito dam - Los Vegaros weir is
scheduled as summarized heréunder.

Camencerént of construction: July 1985
Comissioning of cammercial operation:

No. 2 power station {los Veganos) June 1988

No. 1 power station (Bl Torito) Septerber 1989

‘Construction schedule for Ios Veganos weir schemwe will not be changed, even
in case the El Torito dam schave is not contarplated for impleventation.

_ Construction schedule after mobilization by the contractors is il-
lustrated on Fig. H-01 and briefly sumarized hereunder.

- {First Year)

Irradiately after concluding the contracts, all the preparatory works
are started for El Torito dam and Los Veganos weir schares, inclusive of
mobilization, procurarent and transportation of construction materials, con-

struction of access feeder roads in the work site, temporary buildings and
other facilities.

For Los Veganos weir schame, excavation of weir foundation and tunnel
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atits (No. 5 and No. 6) is stacted, and it is followed by excavation of the
No. 2 headrace tunnel., For El Torito dam scheme, pori;él excavation of two
diversion tunnels, as well as No. 1 headrace tunrel, is started, Tt is Fol-
lowed by excavation of adits (No. 3 and No. 4) for No. 1 headrace tunnel,
Design and manufacturing of electro-mechanical works will also be initiated.
(Second Year)

At V-3 weir, grouting and cOr\cretim' of welr is started in the 2md
year, and it will last until the middle of the 3rd year. No. 2 headrace
mnnel excavation will be nearly oompleted by the end of the 2nd year, and
tunnel concrete-lining work will be executad in parallel. No. 2 surge tank
is constructed in this year. Excavation of No. 2 powérinouse will also be
initiated tovards the erd of 2nd year.

For FEl Torito dam schere, excavation and concrete-lining of the conne-
cting tumnel is corpleted by the middle of the 2nd year. It is followed by
cofferdam embankment and excavation of dam foundation. Ixcavation of Arroyo
Colorado diversion tunnel is initiated at the beginning of the 2nd year.
Excavation of adit No. 2 is to be completed. Design and manufacturing of
electro-mechanical works will also be started at the beginning of the 2nd year.

(Third year)

No. 2 headrace tunnel is to be campleted by the middle of the 3rd
year. Concrete vorks for No. 2 power station are also scheduled to camplete
by that time. Installation of penstock, gates, turbine and generator for
No. 1 power station is to be campleted two months before the end of the 3rd
year, and the last two months are scheduled for operation tests. No. 2 par

er station of Ios Veganos scheme is scheduled to be carpleted by the end of
the 3rxrd year. .

For El Torito dam scheme, ambankrent of T-1 and T-2 dam is initiated,
and it will be continued until the middle of the 4th year. Excavation of
Arroyo Colorado connecting tunnel is ocompleted, and excavation of No. 1 head-
race tunnel is initiated at thé beginning of the 3rd year, or immediately
after oepletion of excavation of No.2 headiace tunnel for Ios Veganos weir
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(Fourth Year)

All the construction works are concentrated for the campletion of El
Torito dam scheme. Brbankment of T-1 and T-2 daws, as well as No. 1 head-
race tunnel excavation, concrete-lining and grouting, concrete work for
No. 1 power station and Arroyo Colorado intake weir, is to be campleted by
the 4th year. Installation of penstock, gates, turbine and generators is
also scheduled to be nearly completed by the end of the 4th year.

{Fifth Year)

By the end of the first month of the 5th year, all the electro-
mechanical vorks are to be completed, and the following two months are
scheduled for opération tests. The cormercial operation of the Fo. 1 power
station is scheduled to bé started within 51 months from the mobilization
by the contractor. ‘

H.3.3 El Torito (-1 & T-2) Welr - Los Veganos (V-3) Weir Complex

' The alternative to construct El Torito (T-1 & T-2) weir - Los Veganos
weir carplex is also scheduled in the light of the construction work quantity
and construction plan. It is scheduled to be carpléted in the shortest
possible time and in the rost econcmical mannér.

As in the case of El Torito dam - 1os Veganos weir ocomplex, construc-
tion of 1os Veganos weir scheme will be accorded with priority in scheduling,
in view of the access to the work site and tunnel excavation schedule. In
case that the construction contracts are finalized by the end of June 1985,
a target for El Torito (T~} & T-2) weir - Los Veganos weir construction is
scheduled as sumarized hereurder.

Camencement of construction: July 1985
‘Cormissioning of commercial operation:

No. 2 power station (Eos Veganos) Junc 1988

‘No. 1 power station (Bl Torito) Septamber 1989

Construction schedule for Los Veganos weir schane will not be changed, even
in case that El Torito (T-1 & T-2) weir scheme is not contcmplated for
implementation.
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Construction schodule after mobilization by the contractors is
illustrated on Pig. H-02 and briefly sumarized hereunder.

{Pirst Year)

Preparatory works For El Torito (T-1 & T-2) weir scheve and Los
Veganos weir scheme are camrenced immediately after _oor‘x:luding the construc-
tion contracts., For los Veganos weir scheme, éxcavation of welr foundat ion
and tunnel adits {(No. 5 and No. 6} is to be campleted by the end of the 1st
year. For El Torito weir scheme, excavation and concrete-lining of adits
No. 3 and No. 4 is also scheduled to be completed in this year.

-bPesign and mamxfacturing of electro—mech'aniéal works for theNo 2
power station is initiated at the beginning of the 1st year. Design of
electo-mechanical works for the No. 1 power station is also schoduled to
start by the end of the lst year.

{(Second Year)

At V-3 weir, grouting and concretirg of weir is started. Excavation
of No. 2 headrace tunnel is advanced, and it will be necarly campleted at
the end of the 2rd year. Tunnel concrete-lining is also advanced in paral-
lel. Excavation and concreting of substructure at the No. 2 power station
are also executed in this year.

For El Torito {(T-1 & T-2) weir schame, field works are concentrated
to the excavation of Arroyo Oolorado divérsion tunnel and construction of
adits No. 1 and No. 2. Design and manufacturing of electro-mechanical works
for the No. 1 power station are advanced in the 2nd year.

{Third Year)

Construction of I6s Veganos weir, as well as concrete-lining of No. 2
headrace tunnel, is scheduled to be completed by the middle of the 3rd year.
Installation of penstock, electro-mechanical equiprent is also advanced.

All the construction works for Ios Veganos scheme, including test operation
of No. 2 power station, are schoduled to be completed by the end of the 3rd
year.
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Upon carpletion of the No. 2 headrace tunnel excavation and Arroyo
Colorado diversion tunnel excavation, equipents are shiftod to excavation
of the No. 1 headrace tunnel. Grouting and concreting of El Torito (-1
& T-2) weir are advancod. Construction of surge tank and excavation of to. 1
power station will also be carried out.

(Fourth Year)

‘Construction is concentrated to El Torito {T-1 & T-2) weir scheme,
Oonstruction of the T-1 and T-2 weir and Arroyo Colorado intake weir is
scheduled to be completed by the middle of the 4th year. The construction
and installation works of the MNo. 1 headrace tunnel, penstock, power house
building and switchgéar are scheduled to be nearly oampleted at the end of
4th year. Installation of penstock, gates, turbine and geneérator is also
advanséd towards the end of the 4th year. '

{Fifth Ycar)

Construction and installation of all works for Ho. 1 power station
will be completed at the beginning of the 5th year, and it will be followed
by the operation tests. The coannercial operation is scheduled to be started
within 51 months from the carencerent of construction works.

H.3.4 Pino de Yuna (T-4) Weir - Ios Veganos (V-3) Weir Carplex

ihe alternative to construct the Pino de Yuna (T-4) weir - Los
Veganos (V-3) weir complex is also scheduled to be inplarented in a similar

manner to that proposed for El Torito (T-1 & T-2) weir - Los Veganos (V-3)
welr complex.

As in the case of El Torito weir - Los Veganos weir camplex,
construction of Los Veganos weir schame will be accorded with priority in
scheduling. In case that the constiuction contracts are finalized by the
end of June 1985, a target for the Pino de Yuna (T-4) weir - Los Veganos
{V-3)} weir construction is scheduled as surmarized hereunder.

Cormencerment of construction: July 1985
Coarmissioning of camercial operation:
No. 2 power station (Los Veganos) Jure 1988

No. 1 power station {(Pino de Yuna) July 1989
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Construction schedule for Los Veganos welr schare will not be charged, even
in case that the Pino de Yuna weir scheme is not oontarplated for implemen-
tation.

Construction schedule after mobilization by the contractors is
illustrated on Fig. H-03. The schedule is almost the same as proposed
for Bl Torito (T-1 & T-2) welr - Los Veganos (v-3) weir camplex. However,
the tunnel work and weir constructmn work are less in volure, ard those
works can be completed about two (2) monl-_hs ahead of schedule oonterplatai
for the ccmplex with El Torito (-1 & T—2) weir Consecp.lently, all the civil
works and mstallation of electro—rrechamcal works are ompleted before the
end of the 4th yeéar, The test operation \ull be sched‘uled to omplebe in
the 1st month of the 5th year, and thé No. 1 pnwer station is put mto "
commercial operation in the 2nd month of the Sth year
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H.4 = ORGANIZATION FOR IMPLEMENTATION

H.4.1 Organization during Gonstruction

CDE, as an autonamous corporation, will have overall responsibility
for the implementation, 1nc1ud1ng financial arrvangewent, pre—construction
engineermg and oonstrucl:lon Departinent of Hydroeléctric Development {DDH),
on behalf of (DB, is' to be in cnarge of pre—oonstruction engincering and
super\uslon of the project :

'DOH will appoint a project supervisor for the project, who will be
assistéd by the consultants to be rétained by (DE. The expatriate/lccal
sonsultants are Fetatned for préparation of tender déawents, assistance in
‘tendering and evaluation, preparation or review 6f construction and/or shop
drawings, as well as supéervision of the construction works. For tendering,
WE has a tender camittee, and its practices and rules will be applied,
Construction works are carried out by contractors to be selected by inter-
national/local campetitive biddings, depending on the conditions of exter-
nal and internal loans. Package of contracts will be decided in the course
of ‘preparation of tender dooxrents.

A chart of organization during the construction stage is illustrated,
in a simplified form, on Fig. H-94.

H.4.2 Organization for Operation

After thé completion of construction works, camercial operation of
power station is shifted to the Department of Production, which is currently
responsible for operation and maintenance of all the (DE power plants, includ-
ing hydro-power stations. For the swoth operation of the plants, it is de-
s:.rable that the Department of Production will assign sare of its staff to
the project during the pencd of the installation ard test operation of the
power plants,

~ Operation of El Torito power station (Yuna No. 1) and Ios Veganos
power station (Yuna No., 2}, if evaluated to be coonamically and financially
feasible, have to be executad as a ocomplex. Further, they are desirably
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operated in close coordination with the Rio Blanco power’ station {cimple-
tion scheduled foxr 1987), to which a transaission line from Los Veganos
power station s connectod. Such a coordination is organizable at the Rio
Blanco power station. ' |

At the time when the Piedra Gorda dam and power’ station is implement-
ed, a center for operation of El Torito, Los Veganos and Rio Blanco power
stations is desirably shifted to the Piedra Gorda power station. The. Pled-
ra Corda statfon will possibly ml:egrate the operation of the mnoon poWer
station and Hatillo power station, 1f it is evaluated appropnate urder the
study for the .unplementatlcm of the Piedra Gorda pl.'()]('ict. Such an ml:egra-
t10n will enable effwlent use of limited water avallable in the upper yuna

river basin, and \-.-111 cconcmize the operation and maintenance cost of the
power stat1ons.
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H.5 ASSOCIATED PROGRAM FOR RESETTLEMENT

H.5.1 General

By the donstruction of the project, same land and people are affect-
ed directly and Indirectly. The area affécted by the project involves the
land to be subrerged under the reservolr by construction of dams or diver-
sion welr, borrciy areas, area for construction facilities aml power house,
access roads, ete,

For Bl Torito - Los Veganos hydroelectric complex, a preliminary in-
ventory survey in the sulriergible area has been conducted in the course of
field investigation. This survey has been followed by the office of Resét-
tlament (ORA)}, CDE. The survey of ORA covered a socio-econamic study of the
fanilies to be affected in Bl Torito area and a preliminary plan for reset-
tlement of the affécted fanmilies. The result of survey was reported in
Januvary 1984. (Ref. Bib. 1) :

The land to be submerged under the reservolr to be constructed by T-1
and T2 combinéd dams is below the high water level designad at El. 755.0 m.
Mtermatively, the high water level is set at EL. 726.0 m for T-1 and T-2
weir plan. By the construction of diversion weir at T-4 site (Pino de
Yuna), the high water level rises up to EL. 680.0 m. By oonsidering indirect
effects, the suwrvey has been conducted in the area below EL. 770 m in T-1
and T-2 reservoir area, and below EL. 690 m in T-4 storage area. At V-3
weir site in Los Veganos, the familiés living in the land below El. 500 m
are oconsidered to be affected by the storage, though the hich water level at
v-3 is designed at EL. 493.0 m.

A plan studied so far is preliminary in nature, and further studies
and planning are to be exeCuEed for implementation of the project. It is,
however, considered that the survey by ORA is satisfactory for the evaluation
of éconcmic and financial feasibility of El Torito - Los Veganos hydro-
electric complex.

H.5.2 Socio-econamic Situation in El Torito Avea
El Torito village is administratively located in La Salvia Section,
Munici pality of Bonao, Monsenor Nouel Province. The village initiated to
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properly develop in the era of R. L. Trujillo, who introduced criteria to
distribute 10 tareas (about 0.625 ha.) of land to small Earwers.

At the time of socio-econdmic census conductad by ORA in September
1983, sane 64 fanilies with a total population of 359 were living on the
land to be directly and indirectly affectoed by T-1 and T-2 cawhincd reser-
voir (below EL. 770 m). About 52% of population are aged below 14 years.
In the alternative site for construction of T-4 weir, a total of 11 families
(pop. 65) were living in the storage area (below EL. 690 m). A classifica-
tion of population by age group and sex is shown onh Table H-02.

A majority of families living in El Torito area, both T1-T2 reser-
voir area and T4 storageé area, are settlers care fram San Jose de Oooa Pro-
vince, as shown on Table H-03. The settlers cave fram the Cibao region re-
present only 12% of total censuséd families, (This demonstrates a social
demarcation fram Los Voganos village where a majority of settlers are orig-
inated frem the Cibao region.) About 76% of settlers have been living in
the area for a period of over 12 years. (Refer to Table H-03}

The educational level of the head of family and sons are relatively
low. fabout 40% are non-educated and sane 54% have background of primary.
education. {(Refer to Table H-04) In view of a larger proportion of the law
aged group, it appears that the educational aspects should draw specific
attention in programning a résettlement plan in future.

Houses in El Torito area are used for family living. Most of the
houses are cwned by Families, and the muber of houses borrowed or rented
is quite limited. Houses are mostly made of wood or nippa, and nearly a
half of houses have camentod or wooden floor. {Refer to Table H-05)

Most of land are ownad by fanilies, with or without titles. They
have been bought or inherited, but sare are camunal land., ‘The borrowed
land is limited, and the state-oaned land is not existent in the surveyed
area, (Refer to Table H-06) Settlers are mostly engaged in agriculture,
Coffee has been cultivated since the initial stage of settlevent. Beans,
maize and cassava are plantad by shifting cultivation on the slopes. Qulti-
vation of paddy is practised in a few river terrace along the Yuna mainstrean.
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(Refer to Teble H-07) About a third of settlers are engaged complerentari-
ly in cocasional or daily waged works. (Refer to Table H-08) In most
cases, the wage ranges RD$4,0-7.0 per day. The settlers, in general, are
econcmically in subsistence level in and around the surveyed area.

H.5.3 Preliminary Plan for Resettlement

 For the implementation of El Torito dam and reservoir at T-1 and T2
site, or alternatively Pino de Yuna diversion weir at T-4 site, it is nec-
essary to acquire the land submergible in the reservoir or storage, as well
as other land directly affected by the construction. In general, such a
land aoquisition is fijﬁalniaily estimated for the evaluation of the project.
Although the oost for resettlement and its develogment is usunally precluded
from the economic evaluation, such a resettlawent program should not be dis-
regarded from the implementation program and financial arrangement for the
project.

In case El Torito dam and reservoir plan is selectéd as recormend-
able, it is required to plan resettlement of families affected by the con-
struction of El Torito reservoir. The land-owned families are estimated at
around 50. Alternatively, about 15 families in El Torito area or 11 families
in Pino de Yuna area are to be resettled, in case diversion weir plan is
selectad.

In view of the fact that the families are mostly natives of San Jose
de Ocoa, it is preferable to find a possible site for resettlerent in San
Jose de Ocoa Province. ORA has preliminarily selected 6 candidate locations
in the Province, as shown on Table H-09 and Fig. H-05. fhey are situated
within the distance of 40 km fram San Jose de Ocoa, and the land is present-
ly owned by private land owners. Soawe of the candidate locations are rela-
tively close to El Torito village, and similar in natural conditions.

Iocation of resettlement for los Veganos schame has not been investi-
gated yet, in view of the limited number of Ffamilies (around 6 families) to
be velocated in V-3 weir site. It is noted that a resettlement place is to
be found in Cibao region due to its social inherence.
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FPor financial evaluation, the cost for land acquisition is estimated,
together with campensation for houses and other properties. As shown on
Table H-10, a total of RD$676,300 is to be estimated for El Torito dam - Los
Veganos weir camplex, about RD$243,200 for El Torito weir - 1os Veganos
veir complex, and about RD$202,700 for Pino de Yuna diversion weir - Ios
Veganoe weir complex,

The financial cost of resettlement program is estimated at FD$1 5
mllhon for Bl Torito dam and resexrvoir sdwelre and FD$0 4= O 45 million for
the all:ernatWe dwersion veir plans, as Shown on Table H-ll. ‘Such a cost
is not included in the évaluation by means of econcmic and financial inter-

nal rate of return, but a fund is to be secured for the m\plementation of
the project.

The resettlement plan is to be further elaborated, as soon as the
final developrent plan is defined thra.nh the feaslbﬂ ity study. 'Ihrougn
detailed socio-econcmic and technical survey, location of resettlement
should be decided, and it is follawed by land aoqu1$1t10n, land preparatmn
and integrated procrram for resetl:lanent, mludmg soclal mfrastxuctures
for rural development. Construction of such facilities for resettlelrenl: is

to be conpleted well in advance to the constructmn axﬂfor irrpourduxg of
reservoir or storage for the pro;éact
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H.6  ASSOCIATED PROGRAM FOR REFORESTATION

H.6.1 Vogétation and Land Use in Watershed

The Yurf_\a‘river drains the watershed of 62.9 kn at the downstream
intake site (v-3 site). The existing situation of land use in this water-
shad is studiod in Annex C, Table C-44. Alth:)ugh the area of about 50% is
still coverad with forests, the remaining 50% consists of the meadows, up—
land fields, barren lands, naked lands and oollapsed areas, etc. Such de-
forested lands are i'ncrea.sin; because of cutting trees or prevailing shift-
ing cultivatfon in which the forests are burned.

For cutting trees, the Covermment has legally prohibited to cut the
trees younger than 4 years in age. However, it is substantially ineffectual,
since such young trées are actually burned in the shifting cultivation.

The remarkable déf(')réstdtibn as noted above would seriously affect

the watershed to irxcfeasir’x;ly accelerate the erosion in the basin and also
cause various environmental problems.

H.6.2 Watershed Management

The following problems are considered to occur if the deforestation
will continue without any control:

a) ‘The flood magnibide will be increased due to decrease of water reten-
tion capacity in the basin. - It will not only effect on the planning of the
Project but also lead to disasters in the downstream area.

b) he fim river discharge will be reduced due to the decrease of water
retention capacity in the basin, It will lexd to an adverse effect on the
expéectad dependable powér cutput of the Project. Since the Project is plan-
ned as a run-of-river -type, the réduction of the fimm river discharge will
directly effect on the dependable power output of the Project.

c) The present sediment transport in the basin is estimated to be sub-
stantially high, or about 2,000 to 2,300 m3/km2/year as discussed in Annex C.
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This sediment transport will be further aggravatod due to the acceleratod
erosion in the basin. Since the developrent at Pino de Yuna and Los Voga-
nos is designed in oonsideration of irmediate filling up with sediments up
to welr crest level, thére will not be so sericus problem in this aspect.
However, the increase of the sediment transport will seriously effect on
the storage type ovroject, like El Torito dam plan, because of shortening of
the oroject life.

@) A remarkable increase in the sediment transport will result in vari-
cus trovbles for the Project, such as acceleration of abrasion of turbine
blade, frequent interruption of power gencration during high sediment trans-
portation, or increase of damages of spillway structures,

e} Deterioration of water quality due to the eutrophiéatioh of reser-
voir arises in various countries in recent years. If such a large avount
of sediment transport will be allowed, similar problems are anticipated to
ocour especially in the storage type projécl:s, resul'tirq in a sericus pol-
lution and disputes.

£} 1t should also be worried that maddy condition of the river water
vhich is causad during flooding would be continaous after flooding.

If the present extensive deforestation can be controlled and the re-
forestation is prawoted in the watershed, the following favorable effects
can be expectod:

a) The flood magnitude will be suppréssed to same extent. ‘The presént
forest area is about 50% of the total basin. Assuming that a half of the
rasaining 50%, i.e., 25% of the total basin area is reforested, the flood
magnitude is expected to reduce by 2.5 to 5% since the nun-off coefficient
in aboat 25% area is oonsidered o decrease by about 10 to 20%.

b) he firm river discharge will be increased, Although its quantitative
estimate of increase is diffioult because various factors such as evapora-
tion, geological condition or slope of the basin, etc., are conocerned.
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c) The estimated basin erosion depth in acoordance with the classifica-
tion of land use is also shown on Table C-38. As seen in the Table, the
erosion depth in the collapsed area, barren lard or naked area, etc., are
100 to 500 times larger than the depth in the forestod area. Notwithstand-
ing, the area ocodpied by collapsed area, barren land and naked land are
still limited in the project area, i.e., about 4.5% (3.2 kn), the sadiment
vield fram these areas amounts to approximately 40 to 50% of the total sodi-
ment yleld. Thus, the sediment l:rafisport is expected to be reduced to S0
to 60% if such collapsed, barren or naked areas are provided with reforesta-
tion or sane sediment protective measures.

d) Troubles such as early abrasion of turbine blade, serious dasages of
spillway structures, déterioration of water guality due to eutrophication
or sérious efféct on the project lifé of the storage type project schares in
the downstream, ete. can be avoided.

Such being the situation, the following measures for watershed man--
agement is proposad to be taken under El Torito — Los Veganos hydroelectric
oamlex ¢

a) “he shifting cultivation should be réstricted as much as possible,
in the watershed of the hydroelectric project. It is desirable to change
the shifting cultivation to the agricalture in the fixed land, or to the
agriculture such as fruit or coffee production which will not ré&pire the
shifting cultivation.

b) Reforestation should be intensively pramoted in the barren lands,
naked lands and meadows, etc.

¢} Same protective measures to prevent the collapsed areas fram its
further extension and erosion should be provided.
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H.6.3 Pilot Program

As scen in Fig, C-38, the devastated barven lands are mostly concen-
trated in Arroyo Colorado basin of about 15 km2 - The oollapsed areas are
also remarkable along the river ocourse of Arroyo (blorado Beslides, the
scale of Arxoyo Colorado basin of about 15 km is oons;ldered as apprOpnate
for the p110t program, With this iIn view, Arroyo Colorado basin is proposed

for implarentation of the pllot prcgran of watershed management.

In the pilot basin, it is préliminarﬂy' planned to execute the pr’(;—
grams as proposed hereunder.

a) Prohibition of shifting ciltivation: _

The shifting cultivation should be tried to be prohibited in the pi-
lot basin. As a substitute for the above, the agricultural production will
be conwerted, to the maximum extent, to fruits or coffee production, which
will not require the shifting caltivation. In this oontext, it is recom-
mended that detailed socio-econtmic survey planned for the associated re-
settlavent program will be extended to the Arroyo Colorado basin, to investi-

gate the nman activities in the basin, larmd terrace, possibility of reset-
tlement, etc.

b) Pranotion of reforestation:

The reforestation should intensively be pranoted on the barrén lamds,
naked lands and meadows in the pilot basin, by planting p1‘0§er trees, "It is
recanrendable to create the fruit or coffee flelds where suitable.

c) Protection of the oollapsed areas fram further erosion:
The erosion in the collapsed areas will be accelerated if the aréas'
are left without any protection. Although their details are to be respec-

tively examinad in accondance with each situation, the recamendable protec—
tive measures will include the following:

- To pravide drains in the upper area of the collapsed area so that
the collapsed area will be protected fram inflow of precipitation.
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- To provide the crilwork at the immodiate downstream of the col-
lapsed area so that fuxther collapse can be mitigated by checking
discharge out of the collapsed materials.,

- ‘7o plant thé fern in the oollapsed area so that the soil in the
area is solidified. '

It is prematire to estimate the required cost for implementation of
the pilot program. However, a preliminary estimate of the cost is made by
assuming the conditions as follows:

a) Appratimately a half of the meadow and 80% of barren land and naked
lard will be comverted to the forést, coffee land or fruit lanmd. 1The cost
necessary for this program will amount to about RD$1,000/ha.

b} A half of the existing farm-land will remain as land for fixed lard
faming. ‘The remaining half will be corverted to coffee or fruit land.
The necessary subsidy for the fixed land faming will mainly consist of the
cost for fertilizer, which is estimatal at about RD$50/ha. The cost néeces-
sary for thé conversion fram the farmm land to ¢coffee or fruit land will be
about RD$900/ha.

c) ‘The protective measures will approximately cost RD$50,000 per one
oollapsed area on an average.

Basod on the above assumptions, the cost requiréd for the pilot pro-
gram of the basin management is preliminarily estimated to amount to an
order of RD$1.6 million as calculated on Table H-12.
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Table H-01

H- 33

MAJOR QUHSTRUCCION FDUIPMENT

(FQUIPOS PRINCIPALES DE CONSTRUCCION)

Total Required Nurber

Description Spec. T1572 Dam T-18T-2 Weir T-4 Welr
+ V3 Welir +V 3 VWeir + V3 Weir

Bulldozer w/ripper 32 ton 4 2

Bulldozer w/ripper 21 ton 2 2 2
Bulldozer (tractor) 16 ton 2 1 -
Bul ldczer 11 ton 5 2 1
Tractor shovel 3.2 m3 3 2 1
Tractor shovel 2.3 m° 10 4 3
Tractor shovel 1.2 m3 3 3 3
Backhoe 0.6 m3 2 1
Dump truck 20 ton 4 3
Dup truck 11 ton 24 13 13
Dap truck 6 ton 6 6 6
Tarping roller 13.5 ton 2 - -
Vibrating roller 5 ton 2 - -
Vibrating roller 8 ton 2 - -
Crawler drill 10 m>/min 9 5 4
Air cQpressor 14 m3/mi_n 9 5 4
Concrete plant 0.7 m3x2 2 2 2
Crushing plant 60 ton/h - - -
Crushing plant 100 ton/h 1 1 1
Agitator truck 3.2 m 11 9 9
Concrete bucket 1.5 m3 4 4 4
Corcrete purp car 45 m3/h 2 1 1
Boring machine 5.5 ki 9 5 5
Grout purmp 7.5 k& 13 4 3
Grout wixer 2004 x 2 13 4 3
Truck crane 32 ton 2 2 2
Truck crane 20 ton 1 | 1
Motor grader 3.7m 2 } 1
Water sprinkler 6 ki 2 1 1
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~ Continued -
e , “otal Required Nuber
Description Spec. Ti&T2 Dam  TI&T2 Weir T4 Weir
L + V3 Welr + V3 Weir + V3 Welr
Leg hammer 30 kg 12 12 12
Sinker 24 kg 3 3
Muck loador 0.4 m> 3 3
Side muck loader 0.7 m> 3 - -
Train loader 200: t/h 3 3 3
Tractor shovel 0.3 m3 1. _ 1.
Muck car 3 n’ 18 18 18
Battery locomtive 6 ton 3 3 3
Fan 400 m> 2 - -
Fan 300 m3 3 - -~
Fan 150 m> 18- 18 18
Fan 100 m> 6 6 6
Alxr cOompressor 14 m3/min 1 1 1
Air conpressor 27 m>/min 3 3 3
Air compressor 33 m3/min 2 - -
Jurbo (work adit) 5-hoom 3 3 3
Jurbho  {(headvace) 4-bocom 3 2 2
Jubo {T1 giversion) 7-boom 1 - -
Jurbo (T2 diversion) 7-boam 1 - -
Crawler drill 7 m3/'mi_n 2 2 -
Air oconpressor 10 'm3/m 2 2 -
Batbery looorotive 4 ton 3 3 3
Concrete placer 2 m3 3 3 3
Aditabor car 2 m3 2 2 2
:ﬂfgbpfg“mtﬂ’e 12 m 3 3 3
S1iding form (work adit) 10 m 1 1 1
Sliding form (Tl diversion)12 m 1 - -
Sliding form (T2 diversion)12 m 1 - -
Grout prp 11 km 2 2 -2
Grout mixer 3004 x 2 2 2
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POPULATION IN EL TORITO ARFA

{POBLACIGN EN EL AREA EL TORITO)

El Torito Pino de Yuna
(T1-T2 Resérvoir Area) {T Storage Area)

Total Hale Female ‘Total Male Female

0 - 14 187 97 90 28 16 12
{52.1%8) {43.1%)

15 - 24 59 30 29 18_‘ 12 6
(16.4%) _ (27.7%)

25 - 34 47 29 i8 7 5 2
(13.1%) (10.8%)

35 - 44 28 18 10 5 3 2
(7.8%) (7.73)

45 - 54 19 17 12 5 2 3
(5.3%2) (7. 1R)

55 - 64 9 7 2 1 - 1
(2.5%) (1.5%)

65 over 10 6 L 1 1 -
{2.5%) : {1.5%)

Total 359 ’ 194 165 65 3s 7 26
{100.0%) (54.0%) (46.0%) (109.0%) (60.0%)" (40.03%)

Total Household 64 i1




H -~ 36

Table H-03  DURATION OF LIVING IN EL TORITO ARFA .
{TIEMPO DE RESIDENCIA EN EL AREA EL TORIT0)

_, T EL 'Ibrlto _ Pino de Yuna
Year v . T {71-T2 Résérvoir Area) - (T4 Storage Area)
DURATION - i -
Less than 5 8 (12.5%) . . - (-)
6 - 11 S 10 {15.6%) - (=) -
12 - 20 13 (20.3%9) 1 (9.1%)
21 - 29 L 15 (23.43) 6 (54.53%)
30 - 45 . 16 (25.0%) 3 (27.32)
over 45 D 2 (3.2%) 1 (9.13)
Total o 6d  (00.03) 11 (100.0%)
NATIVE PIAE
$. J. de Ocoa L 56 (87.5%) S 10 (90.92)°
Bonao 5 (7.8%) - {-)
Santiago - - 2 (3.18) - (-9
La Vega | (é) (9.18)
Total h 64  (100,0%) R | R (100.0%)
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Table H-04  EDUCATION LEVEL OF POPULATION
. (WIVEL ESCOLAR DE POBLACION)

2 N 3 L Pinb de Yuna
(T1-T2 Reservoir Aréa) (14 Storage Area)
Total Chief Sons _ ‘Total Chief Song
Ton-education 120 74 06 24 6 13
(40.1%) -_ (41.48)
Primary 168 48 120 24 3 21
(56.28) (41.4%)
Intermmediate 5 - 5 7 2 5
(1.73) (12.13)
Second I 2 4 3 - 3
Y (2.0%) (5.1%)
University - - - - - -
(- (-)
Camrercial - - - - - -
(=) (-}
Total 299 64 235 11 47
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. HOUSES IN EL TORITO ARFA

(VIVIENDAS EN EL AREA EL TORITO)

FI Torito

Pino de Yuna

USE

Famnily use’
Cancd
Rented

" Borrowed

Closad/secasconal

Warehouse -

Schools

Under construction
Total

HOUSING MATERTALS
Block & concrete
Block & wooden
viooden
Nippa

Total

HOUSE FLOOR
Cexrented
Vicoden
Earth

Total

{T1-T2 Reservolr Area)

64

{59)
(1)

(4)

]h‘no -

e e

" 36
23
64

22
11
31
64

(T4 Storage Area)

11 -
{19)

_lpé Y I

].-.n-w.n-
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(TENENCIA DE TIERRA EN EL TORITO)

_Bi Torito
(T1-72 mervoir Area}

PIno de Yuna
(T4 Storage Area)

TENURE |

owmed with title
s:'i_tl'ml_;‘title
in process

Rented

Borrowed

State-owned

n.a

Total

MODE OF AOQUISITION

Bought
Inherited
Corraunal
Others
n.a

Total

17
31

l.n‘s.ola-sl

N

Y




H- 40

 Table H-07  CULTIVATION IN El, TORITO ARFA
. (CULTIVOS EN EL ARPA EL TORITO)

T g orito - Pino ¢ Yuna

. .{T1-T2 peservoir Area) (T4 Storage Arca)

Major Crops
Coffee 12°
Coffee & beans 13
Beans 13

- NN &=

Beans, maiZe, coffee ?
Beans, cassava, paddy 3 -
Beans, potato 3 o
n.a ' 137 2

Total 64 : 1




H- 41

Table H-08  EMPLOYMENT STTUATION IN EL TORITO ARFA
: (SITUACION DE EMPLEQ EN EL TORITO)

El Torito Pino de Yuna

" (T1-T2 Reservoir Aréa) (T4 Storage Area)

EMPLOYMENT
Employer _ 4 -
Proper worker ' 46 11
Haged worker ' 10 | -
Family worker 3 ' -

Occasional worker

Total 64 11

OQMPLEMENTARY VORKS

No work 42 9
Paily waged work 10 2
Occasional employment 5 ' -
Carpenter - 3 -

Others and n.a

-
]

Total 21 n
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Table H-12 PRELIMINARY ESTIMATE OF P1LOT
REFORESTATION PROGRAM

(ESTIMADO PRELIMINAR DEL PROCRAMA
PILOTO DE REPOBLAMIENTO FORESTAL)

Land Use in Arroyo Assuned

Colorado Basin Reforestation Unit
Classifi- Area or Protective Prioce Arount
cation (km?) viorks {RD$/ha} (RD$)
- Forest 6,220 - - -

- Meadow 6,172  Reforestation of 3.0 kn’ 1,000 300,000

(including conversion to
coffee or fruit land where

suitable)
~ Coffee 1,282 - : - -
- Maltivated _ o 2
land 0.010 Conversion of 0.005 k™ to 900 450
coffee or fruit lamd
Conversion of 0.005 kn® to 50 25
fixed land farming
- Barren 2
land 1,056 Rafotéstatim of 0.8 kn 1,000 80,000
(including conwversion to
coffee or fruit land)
_ Naked land  0.009  Reforestation of 0.007 ku’ 1,000 700
or comversion to coffee or
fruit lamd
- Collapsed 0.081 protection with cribwork, 50,000 1,000,000
{about  drain ditches and fern /area
20 areas)
- Village & ©.170 - - -
rivers
Total 15.0 1,381,175
Frgineering & 207,175
government ‘
administration
{15%)
Grand Total 1,588,350

(RD$ 1,600,000)
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I. PROJECT EVALUATION

L1 GENERAL

Through the study on alternative plans for the hydroelectric devel-
oprent along the Yuna mainstyeam, three plans have been selected for detailed
oxparative study, i.e. El Torito dam - Los Veganos weir oamplex, El Torito
weir - Los Veganos weir complex and the Pino de Yuna weir - Los Veganos

welr complex. Outline of the three alternatives is sumrarized on Teble
I-01.

On the basis of the preliminary design prepared for each complex as
explained in Annex G, as well as in the light of construction plan and
schedule as presented in Annex H, the cost of oconstruction works is esti-
mated by calculating the quantity of works and their unit prices. The
prices prevailing in the middle of 1983 are adopted in thé estimate of
construction cost. ‘The construction cost is divided into the cost to be
incurred in foreign currency and in lécal curréncy. ‘The basis for cost
estimate is explained in Chapter I.2.

Althongh the three scheres have been found to be advantageous out
of all the conceivable alternatives, it should be confinred whether the
selected schares will be economically and financially viable. Therefore,
the selected schaes are evaluated from economic and financial points of
view. The procedure and result of economic evaluation are presented in
Chapter 1.3, and the financial evaluation is made as explained in Chapter
I.4.

In the ecoramic evaluation, the econcmic advantageousness of the
camplex is evaluatéd from the viewpoint of national econany. In the Einan-
cial evaluation, the financial viability and soundness are evaluated from
the financial standpoint of the administrative agency of the project. It
is noted that the econcmic and financial cost, as well as benefit, are
estimated on the basis of prices prevailing in the middle of 1983,



1.2 QONSTRUCTION QOST ESTIMATE

I.2.1 Basis of Estimate

The construction cost is estimated on the basis of work quantities
measured thréugh the preliminary design and the unit prlces estimated for
each item of work. The basis of estimate is explained in more detail here-
under.

1} Civil vorks:

The unit prices include the direct cost such as labour, materials
and equipment, as well as indirect cost such as contractor's overhead and
profit. They are estimatéd in the following manner: |

a) Labor (ost:

The labor cost is estimated on the basis of the daily wage rate
of labor as listed up on Table I-02. The working days a week and
~daily working hours are assumnad to be 6 days and 8 hours, respective-
1y.

b) Material Cost:

The cost of construction materials includes fuel, lubricants,
cement, hardwares, shape stéels, éxplosives, wooden materials;. etc.
The unit prices of major materials are shown on Table I-03, divid-
ing them into the foreign and local currency portions. The division
into the foreign and local currercy portion is duly made in the
lighli of local availability of each material. For instance, cemént
is locally available in sufficient quality and quantity, and it is
estimatad to be inowrred in local currency. ‘The unit pricé of the
materials to be imported fram abroad is estimated at CIP priceés.

c) EBEquipment Cost:

The equipment cost includes the depreciation, maintenance ard
repair, as well as administration costs. The equiyment to be re-
quired for each work item were examined based on the construction
time schedule and each work quantity. Table I-04 indicatés the



purchase price of major construction equiprent contemplated under
the construction plan programmed in Annex H.2. The maintenance and
repair cost is assessed at the amount, ranging from 90% to 105% of
the purchase price. ‘The administration cost is also assessed at 5
to 7 $ of the purchase price, which is the percentage to be usually
required.

d) Indivect Cost:

The indirect cost, such as contractor's overhead and profit, is
estimated at 30% of the direct cost consisting of the labor, mate-
rials and equipment costs,

2) Petal wWorks:

Metal works include the works such as gates, stoplogs, trashracks,
steel penstocks, valves and drain pipes, etc. fThe cost estimate for these
metal works is made on the basis of unit price per ton eéstimated in the
light of the cﬁrrehl: oontract prices for similar works. Thé local currency

yortion will cover the local labor cost in erection work and inland trans-
portation cost.

3} Electrical Wrks:

The cost for the electrical works includes the generating equipment,
switching station equivment, transmission line, substation, etc. It is
also estimated on the basis of the current international contract prices
per ton of similar projects. The erection cost of the electrical works as
estimatad at 60% of the FOB price of equipment, which is the usual percent-
age required for the similar works. The local currency portion is estimat-
ed at 202 of the erection cost,

4) land Acquisition:

The cost is estimated for land acquisition and compensation of resi-
dential houses and facilities that will be sulmerged by the reserwoir or

storage, The necessary cost for the acquisition is estimated in Annex H,
Table H-10,



5) Engincering Service and Adninistrations

qhe oost of engineering service is estimated to cover the fee of
consultants to be retained for construction design and sunervmion of the
complex. The cost of field office for supervision by E is also included.
The cost is estimated at the rate of 7.5% of the direct construction cost
for El Torito dam - Los Veganos welr ocomplex and 10% for El 'Ibrito/?inao de
Yuna weir - Los Veganos weir camplex, in view of the work quantity involved
in each oomplex.

6) Pnhysical Contingency:
The cost estimate is made on the basis of the information available
through the feasibility level investigation up to date. Therefore, some
allowance should be prepared for such unknown factors as:

~ Changes in items and quantities during detailed desiga stage,
- Change in the assumed geological cmdltlons to be encountered
during construction, arnd

- Degree of accuracy in topng,raﬂmic map at same places.

In view of such uncertainties inwolved, 103 of the diréct construc-
tion cost is estimated as physical contingency.

7} CQost of Associated Programi
dhe cost of such associated programs as resettlement plan and watex-
shed control, is preliminarily estimated in Annex H, Tablé H-11 and H~-12.
Althowsh these costs will ot bé counted in the econcmic evaluation; they
will be included in the estimate of required fund and in the evaluation of
financial repayability.

1.2.2 Construction Cost

In acocordance with the condition of estimate as explained in the
foregoing Section, the total construction cost of El Torito dan - Ios Veganos
weir oorplex is estimated at around RD$80.3 willion, as shown on Table
1-05(1). Likewise, the construction cost of El Torito weir - Los Veganos



weir complex is estimated at RD$44.0 million in total, as shown on
Table I-05(2), and the oonstruction cost of the Pino de Yuna weir - Ios
Veganos weir ocomplex at F9$40.0 million as shown on Teble I-05(3). It

is noted that the price contingency is not estimated in the construction
cost.

Details of the oconstruction cost of civil works for each complex is
elaborated on Table I-06. Likewise, the breakdown of the construction and
eréction cost of the metal works and electrical works is also shown on
Table I-07 and Table I-08.



1.3 BOCHCMIC EVALUATION

1.3.1 Edonomic Cost

Economic evalvation is made on the basis of the éconcmic cost esti-
mated for the implementation of the complex. The econamic cost is the cost
to be required by the Pro;ect fram the viewpoint of nat fonal econamy.  ‘There
are some costs which are not oconsiderad o be oounl:ed as costs from the

stardpoint of national economy, even if those costs are financlally required
for the implementation of the complex.

1} Boonanic Construction Cost:

The economic cost is estimateéd in terms of local currency. In the
economic cost, such transfer payments as tax and subsidies are to be exclud-
ed. Likewise, a shadow rate is to be assessed to evaluate the economic val-
ue of labor, foreign exchange, etc., from the standpoint of national economy.

a) "Taxes:

Taxes to be imposed in the Dominican Republic are considered as
the transfer payment which is only transferred within the mational
econamy and should be excluded in the economic cost. As noted in
Annex A.2.5, 5% tax is usually applicable in the local purchasée uwder
the law No. 346. Oonsequently, such an amcunt of tax is deducted in
estimating the local purchase of materials.

b) Shadow Wage Rate:

The skilled labors are relatively in shortage, and their wages
appear to reflect the market mechaniam. Therefore, the wages to be
paid to the skilled labors are desmed to be econcmic cost. On the
contrary, the unskilled labors are in excess of the actual demarnd,
and unenployment and under-employment rate is substantially high as
reviewed in Annex A.l.2. In suwch a case, the opportunity ocost of
unskilled labor, which is defined as the production value of un-
skilled labor to be sacrificed in other fields by engaging in the
Project, is oconsidered to be the economic cost of the unskilled
labor. As notad in Awmex A.1.2, the opportunity cost of unskilled



labor is evaluated at 0.745 of the wage to he actually paid to the
unskilled labor in the northem region of the country. ‘Thus, the
shadow wage rate of unskilled labor is determined to be 0.745.

c¢) ~ Shadow Exchange Rate:

The equiyment, plants and materials, etc. to be imported from
foreign countries will be estimated at a higher rate if they are
valued in local currency, in viéew of the official exchange rate and
the actual e¥changé rate. As noted in Annex A.2.4, the Dominican
Republic has applied an extra-bank market rate of foreign exchange
ard this parallel rate ascended to 1.60 of the official rate in mid
1983. Although the parallel rate is not a shadow excharge rate in
a true sense, it affects ocounodity pricing in the samé way as a tax
and subsidy would affect in determining the exchange rate. Conse-
quently; the shadow exchange rate of 1.60 is to be applied in esti-

mating the economic cost of the imported equipment, plant, materials,
services, etc.

In the estimate of costs to be incurred in local anrtency, the taxes
to be imposed on local purchase and the shadow wage rate of unskilled labor
will amount to approximately 102 of the cost financially éstimated at market
prices. On the other hand, the cost to be incurred in foreign currency
will be ecooncmically valued at 1.6 time of the prices estimated financially.

The economic construction cost of El Torito dam - Los Veganos weir
curplex, El Torito weir - Ios Veganos weir complex, and the Pino de Yuna
weir ~ [0S Veganos weir ourplex is reéspectively estimated as shown on Table
1-09. In total, Bl Torito dam - Los Veganos weir complex will awount to
around RD$105.6 miilioh.’ El 'I’oritb welr - Los Veganos weir ocomplex at
RD$58.5 rhillion, and the Pino de Yuna weir - Los Veganos weir complex at
about RD$53.3 million.

2) Operation, Maintenance and Replacement Cost:
The econamic cost of the Project comprises the operation and mainte-
nance cost (O & M cost) ard required replacasent cost, in addition to the
above estimated oonstmctlon cosl:. They are estimated as follaws:



3)

a) 0O & M Cost:

The O & M cost covers salaries and wages of staff, regular main-
tenance cost ard minor repair cost.  The annual O & M cost is esti-
mated as shown on Table 1-10, by reférring to the past experience in
operation and maintenance by (DE. fThe annual O & M oost is estimated
at about 0.5% of the total construction cost.

The anhual O & M cost is estimated at RD$527,700 for Fl Torito
dam - Los Veganos weir compleéx, at RD$292,300 for El Torito weir -

I0s Veganos weir complex, and at RD$266,300 for the Pino de Yuna weir
- Los Veganos weir comolex.

b) Replacanent Cost:

The economic life of the facilities is assuméd to be 35 years for
the metal work, generating exquipment, transformers and transmission
line, and 50 years for the civil works. Thus, the Project life is
assurcad to bée 50 years. Consequently, the replacement cost will be
required for the metal work, generating equiprent, transforwers and

transmission lines after their useful life of 35 years. A salvage
“value of about 10% is assumed in estimiting thé replacement cost.

Flow of Annual Econdmic Cost:

‘fhe econcmic construction cost is to be disbursed in accordance with

the construction schadule discussed in Anrex H. 3. The annwal disbursarent
of the construction cost is estimated as shown on Taeble I-11 to I-13,

By imcorporating the O & M cost and the replacement cost, the flow

of anmial econcmic cost of the three camplex is sumnarized on _"I‘abl'e. I-—i4 to

I-16.

I.3.2 FEoonomic Benefit

The econcric benefit of the hydroelectric complex is considered to be

the oost of the most competitive alternative thermal plant, sincé the cost
of the altermative, which has to be substituted to meet the power demand in
the absence of the Project, can be saved by the Project. ‘Therefore, the



eoonomic benefit of the canplex is reasured by estimating the oost of the
most oonpetitive alternative power source vhich is suitable to cover the
deficit of power generation in the light of the forecasted load duration
curve as showm in Awnex B, Fig. B-07,

Aocording to the power balaice, the power deficit is forecasted to
occure during the peak time of less than 2,000 hours per annwe, The wost
competitive altemative to oover such a peak demand will be a gas turbine
generator. ‘The gas turbine pover has readiness for quick start and stop
and easiness for construction. ‘Iherefore the gas turbine plant is selected
as the alternative in estimating the capacity value and the primary encrgy
value. 2s for the wit size, a 10 MY wit which generally orresponds to
the mit size of the caplex is to be applied.

(n the other hand, the secondary energy to be generated by the cam-
plex will be served, in genéral, for the base load demand. The base load,
as reviewed in Annex B.2, is principally fed by thermal power plants at
present. By the time when El Torito - Los Veganos oconplex is canpleted,
it is planléd that coal-fired plants will bé put into cawercial operation,
and gas turbine plants will be shifted to cover the peak load supplerenting
the hydropower after operation of new ocoal-fired plants. ‘ihen, both of
ooal-fired and oil-firéd steam plant will be served in parallel to neet
the base load. 'Therefore, the altemative souvrce of the secondary energy
is presured to be both coal-fired and oil-fired steam power.

The cost of ooal-fired and oll-fired steam plant varies in accord-
ance with their wit size. The wit size suitable for such altemative
pover sources is 65 MY for the steam power wnit and 130 MY for the coal
fired thermal wnit, in the light of the existing standard unit size in the
country. ‘fhe base load power supply will be made by such a wnit size in
the absence of the secondary energy to be generated by the complex.

Jhe cost of the altemative power sources consists of the installa-
tion ocost, fuel ocost, O & M cost and replacerent cost. Each oost is asses-
sed in the following manner:
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1) Caoamty Valum

Capacity value is calculated on the ba513 of installation cost of
10 M7 class gas turbine vhich is estimated al: US$346 5/K4, By applymg a
shadow excharge rate to foreign currency portion (90%), the installation
cost is equivalent to RD$533.5/KW. For adjustment of trmsrnission loss,
forced outage,. station service ard overhaul between the gas turbine power
and hydro-power, a value of 1.026 will be applied as a capa«::lty adjustment

factor. Consequenl:ly, the umt 1nsba11ation cost is estmatod at RD$547.38/
K4, as sh:l.-m on Table 1-17.

BY applylng the unit 1nstallat1on oost calculated above, the instal—
lation cost of gas turbire with the installed capamty oontemplal:ed under
the complex is estm\al:ed as sx_nm,arlzed herenrﬁer. )

Installed Installatlon

Capacﬂ:y ' Cost
59 - (RD$103)
El Torito dam - Los Veganos welr - T | 10,455.0°
El Torito weir - Los Veganos weir 14.9 8,156.0
' Pino de Yuna weir — L[os Véganos weir 14.0 | 7,663.3

he construction peried of gas turbiné s presuned €0 be two years, and 50%
of the installation cost is disbursed in the first anmd second year.

2) Primary Energy Value:

value of the primary enérgy generated by the cumplex is assessed on
the basis of the fuel cost to be required for the operation of 10 MY class
gas turbine unit. The financial pnce of fuel cost is pr%uﬁiﬂ at RD$44 50/
bl which was the average price of gas oil p.lrdrased by WE in January _
June 1983 (Refer to Annex B, 'I‘able B-13). On tha bams of the heal:mg value
and heating rate, as well as by apply]_ng a factor for ad;.ushrent between .
hydro and gas power, the primary energy value is estimated at RD$0 1626/!-:5\11,
as shown on Table I-18.
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3) Secondary Enérgy Valuet

value of the seoorﬂary energy generated by the camplex is assessed
on the basis of fuel cost to be required for 65 M{ class oil-fired steam
plant and 130 M4 class coal-fired steam plant. fThe financial fuel price is
presumed at F9$26.00/bbl for Bunker-C and RD$78.5/ton for imported coal.
As in the case of gas turbine unit, the energy value is estimated at
R5$0.074/x0h for oil-fired steam plant and RD$0.0485/Kwh for coal-fired
steam plant, as shown on Table I-19 and I-20. By applying an average value
on fuel cost of oil-fired ard coal-fired steam power, it is presumced that
the secondary energy valuve is RD$0.06125/Kwh.

4) Annual Encrgy Value:

On the basis of the unit value of the energy estimated hereinabove,
the annual primary and secondary energy value of El Torito dam ~ Los Veganos
weir onmplex' is estimated at RD$6,682,900 and RD$2,364,300, respectively.
For El Torito weir - Los Veganos weir camplex, the annual primary energy is
estimated at RD$5,138,200 and the secondary energy at RD$2,198,900. For
the Pino de Yuna weir - Ios Veganos weir camplex,  the annual primary and
secondary cpergy Is estimated RD$4,731,700 and RD$2,002,900. (Refer to
Table I-21).

- 5) Other Costst

.In addition to the installation cost and the fuel cost, the alterna-
tive thermal will require the asnual O & M cost and replacarent cost.

The annual O & M cost ooprises the cost related to the installed
capacity (fixéd O & M cost) and the cost related to the fuel for generating
energy (variable O & M cost). The annual fixed O & M cost is considered to
be proportional to the installed capacity. It is presumed that a foreign
currency portion of the fixed O & M cost is 90% for gas turbine and 80% for
oil-fired and coal-fired steam plants. By referring to the report reported
by (DE, the fixéd and variable O & M cost is estimated as follows:

Fixed O&M  Variable O & M

(RDS/KH) (D millah)
10 MY Gas turbine unit 11.55 3.08
. 65 M Oil-fired steam unit 25,16 2,96

130 M{ Goal-fired steam unit  23.60 2,96
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dhe amual fixed and variable 0 & M cost is estimated as shown on Table
I-22.

The econcmic life of the selected altematives is considered to be
17 years. fTherefore, the altematives will require its replacement cost
after 17 years, The cost required for the replacement is assumed to be 90%

of the installation ocost, by accownting the salvage value of 10%. The dis-
burserent will be made in 2 years.

6) Flow of Anmual Economic Benefit:

On the basis of the capacity value, primary and secondary enérgy
value, fixed and variable O & M value, the total annual éoconomic benefit of

the oxplex is estimated as shown an the accrual flow in Table 1-23 to
I-25.

1.3.3 Eocmanic BEvaluation

Foonomic evaluation is made on the basis of the accrual flov of the
econcmic cost and eoconomic benefit as estimated in the foregoing Chapter.

1} Eoonomic Internal Rate of Return:
The economic analysis is made by assessing the economic internal
rate of retum (EIRR), which is the discount rate at which the sum of the

eoonamic st beooes equivalent to that of the econcmic benefit in terrs
of the present worth.

Under the oondition of estimate as calculated in Chapter 1.3.2,

EIRR is calculated as showm on Table I-26 to ‘Table I-33 and as sumarized
hereunder:

EIRR (%)

El Torito dam — Los Veganos weir camplex 8.7
El Torito weir - Los Veranos veir complex 12.9
Pino de Yuna woir - Los Veganos weir oamplex 12.8
El Torito dam only 5.2
Bl Torito weir only 10.4
Pino de Yuna weir only 10.0
10s Veganos weir only {with El Torito dam) 17.3

105 Vegaros weir only (with upstream weir) “15.6
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Through the evaluation in terntws of economic internal rate of return,
it beoomes clear that El Torito weir - log Veganos welr oomplex is more
beneficial than the Pino de Yuna weir ~ Los Veganos weir oomplex, through
the difference is relatively marginal. It is also moted that the economic
surplus (benefit minus cost) is larger in El Torito weir - Ios Veganos
weir compléx than in the Pino de Yuna weir - Ios Veganos welr conplex.
Consequently, it is concluded that El Torito weir - Ios Veganos weir
camplex is prefered to the Pino de Yuna weir - Los Veganos velr oomplex.

2) Sensitivity Analysis:

In view of various uwncertainties involved in the condition assumed
in the assesament o_f the cost and benefit, the sensitivity tests of the
ETRR are made as follows:

: _ EIRR (%)

El Torito dam — Los Veganos weir complex ¢ 8.7
-~ Total oost 5% up 4 g.2
- Total cost  10% up 7.8
- Total cost 15% up 7.3
~ Total behefit 5% down 8.2
- Total benefit 103 dowwn 7.7
~ Total benefit 15% down 7.2
- 0il and coal prices 10% up 9.6
- 0il and coal prices 20% up 10.4
- aAvailable discharge 20% up 11.0
- Mo consideration of shadow 7.2

excharnge rate of 1.6

Bl Torito weir - Los Veganos weir complex @ 12.9
-~ Jotal cost 5% up 12.2
- Total cost =~ 10% up 11.6
~ Total cost 15% up 11.1
- Total benefit 5% down 12.2
- Total benefit 103 down 11.5
- Total benefit 15% down 10.8
- 011 amd ooal prices 103 up 13.9
- 0il and ooal prices 20% up 15.0
~ Available discharge 102 down 11.6
~ No oonsideration of shados 11.0

exchange raté of 1.6
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. BIRR (%)
Pino de Yuna weir - Los Veganos veir complex: 12,8
- Fotal cost 5% up 12.2
~ Total cost 10% up 11.6
~ Total cost  15% up _ 11.1
- qotal benefit 5% down 12.2
- Total benefit 10% down 11.5
- Total benefit 15% down 10.8

Aiming to find the BIRR for the ocorbinations of variocus casés, the
sensitivity of the EIRR is graphically shown in Pig. I-01 and I-03.

Tn case that El Torito dam is constructed, an effect of water rejula-
tion by El Torito réservoir is expectable on the pm‘er generation at the
Piedra Gorda power station. As reviewed in Appendix-I, Chapter 3.5, an
installed capacity at the Piédra Gorda power station may be incréased by
2 MY, and the annual energy output is increased by 0.9 Gvh. Under such a
condition, the benefit attributable to El Torito dam plan is increased,
and BIRR of El Torito dam - Los Veganos weir oomplex is calculated at 9.33%.

3) Evaluation
As seen in the result of EIRR under nomal condition, El Torito
veir ~ Los Veganos welr complex scheme, for which the EIRR is calculated
 at 12.9%, is considered to be econanically feasible in the light of the

opportunity cost of capital investment estimated at 12.0% in the Daminican
Republic as reviewed in Annex A.2.2.

Even in case that the cost is increaséd by 5% or the benefit is
reduced by 5%, EIRR is still over the opportunity cost of capital and the
implaventation of the complex is econamically justifiable. ‘The carplex
can expect to be more beneficial if the imported oil prices are increased
in future. '

On the other hand, the economical merit of El Torito dam - [os
Veganos weir ocomplex scheme, for which EIRR is calculated at 8.7%, is not
found to be exvected. The expensive construction cost of El Torito dams



I-15

{(T-1 dam and T2 dam) is the main reason for the less econcmic merit. fThis
is apparent in the calculation that EIRR of El Torito dam schare is as low
as 5.2%, Even in case that the oil p'rice is assured to be higher by 20% or
that the dischargé is avallable at larger volure (benefit increased by 17%
and cost increased by 13), El Torito dam schome will not turn out to be
econcmically justifiable.
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1.4 FINANCTAL EVALUATION

To assess the proje-ct fea51b111ty' from the financial viewpomt, the
financial internal rate of return {FIRR) and the loan repayabllity aré ex-
amined as explained herewﬂer.

TI.4.1 Financial Intémal Rateée of Return

The financial analysis by means of fimancial internal rate of return
(FIRR) is made on thé basis of financial cost to be incurred for the imple-
mentation of the conplex and financial revenuve to accrue from the project.

1} Pinancial Construction Cost:

The financial construction cost is the cost to be actually required
by CDE for the implementation of the camlex. ‘The éscalation of market price
is to be duly count&d, In the light of the trend of price index, as reviewed
in Anrex A.2.6, the annual escalation of prices for purchase of local mate-
rial and services is préesumed at 8.0% per annum on an average. Price esca-
lation of imported equipment, materials amd services is estimated at 6.0%
in view of the world trend in recent years. It is noted that the cost esti-
mated for the associated programs of resettlerent and reforestation is pre-
cluded in FIRR analysis, It will be reviewed under the analysis of repay-
ability of fund in the subseguent Chapter.

The financial construction cost of El Torito dam - Los Veganos weir
oonplex is estimated as shown on Table I-34, and summarizad as follows:

Year Foreign Local Total
1984 1,434.4 1,660.8 3,095.2
1985 3,445.7 2,438.0 5,883.7
1986 9,519.6 7,650.6 17,170.2
1987 17,783.1 12,024.4 29,807.5
1088 20,074.3 14,617.5 34,691.8
1939 7,639.9 7,822,0 15,461.9
Total 59,897.0 46,213.3 106,110.3

(56%) (24%) (1003)
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On the other hand, the financial construction cost of Bl Torito
velr - 1os Veganos weir omiplex is estimated as shown on Table 1-3%5 ard
sumarized as follows:

Year Foreian Iocal Total
1984 900.4 1,012.8 1,913.2
1985 2,504.4 . ),472.3 3,976.7
1986 5,281.5 3,632.4 8,913.9
1987 16,584.7 7.220.5 23,805.2
gss 6,691.1 7,413.2 14,164.3
1989 . 1,828.7 2,506.7 4,335.4
Total 33,790.8 23,317.9 57,108.7
' EES) (412) (100%)

Further, the financial oconstiuction cost of the Pino de Yuna
weir - Los Veganos weir camplex is estimated as shown on Table I-36 and
sumarized as follows:

Year ' Foreian Iocal Total
1984 876.2 - 976.6 1,852.8
1985 2,408.3 - 1,416.2 3,824.5
1986 5,180.6 3,522.4 8,703.0
1987 15,665.1 6,579.4 22,244.5
1988 5,906.1 . 6,605.1 12,511.2
1989 836.0 1,505.7 2,341.7
Total 30,872.3 20,605.4 5%,477.7
605 @0 {1008y~

2) Financial Operation Cosk:
For the q)erétion of U}e‘omplex, wosts are required for operation
and maintenance, replacement of electro-mechanical facilities, and sales of
electric power. ‘These expenses are estimated in the following manner:

a) 0 & H‘Expen@ses‘:
The expensé for operation and maintenance for power generation
will cover salaries anmd wages of staff, regular maintenance cost and
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minor repair cost, etc. These expenses are annually estimated at
about 0.5% of the total installation cost, as Follows:

Pinancial Armual
0 & M Expenses {0$103)

£l Torito dam - Los Veganos weir 530.6
'El Torito wear - Los Vegarnos weir. 285.95
- Pino de Yuna weir - 1os Veganos weir 242.8

b} Energy Sales Expénses!

' Brmenses are incurred for encrgy sales, aoccount ing and administra-
t10n, as well as for operatmn ardd mainténance of transrussmn line
am dlSt‘l.lbutlon systems These expénses were RD$0. Ol'imdm in 1932,
as roted in Annex B.6.2. Assuning a price escalation during 7 years

up to the oarpletion of the ocaiplex, such expenses are estimated as
follois:s

- El Torito dam - Los Veganos weir complex:
Annual encrgy ocutput: 79.7 Géh
Price escalation: (140.08) 7

" Annual sales expenses:

79.7 x 10° x 0.017 x (140.08)7 = RDS2,322.1 ¥ 10°

- El Torito weir - 1os Vegaros weir complex:
Annual energy outpat: 7.5 Géh
Price escalation: (1£0.08)
- Annual sales expenses: '
67.5 x 10® x 0.017 k {140.08)7 = RDS1,966.6 x 107

- Pino de Yuna weir - Los Veganos weir camplex:
Annual energy output: 61.8 Gih
Price escalation: (140.08)7
Annual sales expenses: '
61.8 x 10° x 0.017 x (140.08)7 = FO$1,800.5 x 10°
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¢} Replacement Costt

Electro-mechanical facilities are to be replaced aftey their
cconcmic 1§fe of 35 years, 90% of thé financial installation cost
is estimated as replacement cost. Under such conditions, the
replacement cost is calculated as shown on Table I-37.

3) Plow of Total Financlal Cost:

Total financial cost required for the implementation of the complex
is swmarized in the form of accrual flow on Table I-38 to I-40.

4) FEnergy Sales Revenue:
The average povwer revenue of (DE was RD$0.1332/Ksh (sold energy) in
1982, as explainéd in Annex B.6.}, and it had been increased in 1978-82 at
. the average rate of about 27%. Oonsequently, the average revemie is pre-
sumed at RD$0.16916/%h (0.1332 x 1.27). Further, power loss in transmis-
sion and distribution is presuved at 23.5% of generated energy. Consequent-
ly, the réevenue by sale of the primary encrgy is estimated as follows:

El Torito dam < Los Veganos weir oomplex:

primary encrgy output: - 41,100 x 10° kith
Energy loss (23.5%): 9,659 % 10° kith
Sold énergy: - 31,441 x 10> Kih

Revenue {0.16916/kwWh) : RD$5,318.6 x 10

El Torito weir - Los Veganos weir complex:

Primary energy output: 31,600 x 10° kith
Erergy loss (23.5%): 7,426 x 10° kv
Sold énergyt 24,174 x 10° kwh
Revenve (0.16916/kiwh) : RD$4,089.3 x 10°

Pino de Yuna weir - [os Veganos weir complex:

 Primary energy output: . © 29,100 x 103 kkh
Energy loss (23.58): 6,838 x 10° Kh
S01d energyt 22,262 x 10° Xh

Revenue (0.16916/kh) ¢ 1’D53,765.8 x 103
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The secondary energy is sacetimes valuaed at a lower rate than the
primacy value. However , there is little dlfferenoe between the sale of the
primary energy and the secondary energy in the Repubhc where po.c.‘er in both
peak load anril base load is in shorl:me. The average price of energy ‘consumncd
by the industrial sector prmmpally in the of f~peak hour is hlgher than the
average price of consumption in the residential soctor due mainly to the
basic fuel adjustient tariff applied by DE. Since the unit prlce of
FD30.1332/kvh is the average revenue of peak load and base load, as well as
the average of energy consuned in all the sectors, it is assunad that the
revenue franm the sale of sécondary erergy is also valued at RO$0.16916/Kin.
The revenue from the secondary energy sale is therefore calculated as follows:

El Torito dam ~ Los Veganos weir complex:

Secondary energy output: . 38,600 x 10° kih
Fnergy loss (23.58): 9,071 x 10° kih
Sold emergy: 5 29,529 x 10° kwh

Fuel saving (0.16916/kWh):  RD$4,995.1 x 10°

El Torito weir - 10s Vegaros weir ocomplex:

Secondary energy outputi 35,900 x 10° Xwh
Erergy 1oss (23.59%): 8,436 x 10° Xeh
Sold energy: 27,464 x 10> Xh

Fuel saving (0.16916/kkh):  RD$4,645.7 x 10°

Pino de Yuna weir ~ 1os Veganos welr ocamplex:

Secondary energy cutput 32,700 x -103 Kh
Energy loss (23.5%): - 7,684 x 10° Kah
Sold energyi 25,016 x lll)3 Xwh

Fuel saving (0.16916/kwh):  RD34,231.6 x 10°

5} Pinancial IRR:

On the basis of estimated financial construction cost, operation
cost and energy sales revenué, FIRR of the corplex amd each scheme is cal-
culated as shown on Table I-38 to I-45, and sumarizéd as follows:



1-21

PIRR (%)
Fl Torito dam ~ Los Veganos weir complex: 6.1
El Torito weir - Los Veganos welr complex: 10.1
Pino de Yuna weir - Ios Veganos weir complex: 10.1
El Torito dam scheme {single)i 2.7
El Torito weir scheme (single): 7.9
Pino de Yuna weir scheme (single): 1.5
Los Veganos welr schere (single) (with dam): 14.2
Los Veganos weir scheme (single) (with weir): 13.0

The financial internal rate of réturm of El Torito weir schere is
slightly higher than the Pino de Yuna Weir schere, as in the case of
evaluation by the economic intemal rate of retum. OConsequently, in the
case of weir ooplex, codbination of Rl Torito weir - Los Veganos weir
will be recormended. ’

6} Sensitivity Analysis:

Sensitivity to the variation of sore factors presured in estimating
the cost and revenue is analyzed as summarized hereunder. It is also il-
lustrated graphically on Fig. 1-04 and I-06 5o that FIRR can be found for
all the cambinition of thé variables.

FIKR (%)
El Torito dam - Los Veganos weir ocomplex: 6.1
- Total cost 5% up: 5.6
- Total cost 10% up: ) 5.1
- Total cost 15% up: 1.7
- Total benefit 5% down: 5.6
- Total benefit 103 don: 5.1

Total benefit 15% down: 7 4.5
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FIRR (%)
El Torito weir - Los Viganos weir ocmplex: 10.1
- Total cost 5% up: _ . 9.4
~ Total cost  10% up: . . 8.9
- Total cost 15% up: ' ' 8.3
- qotal benefit 5% down: | 9.4
- Total benefit 108 dowm: 8.7
- Total benefit 15% down! 8.0
Pino de Yuna weir - Los Va;éms welr cdrplex: _I_ILL
- Total cost 5% up: _ o 9.4
- Total cost 10% up: _ . 8.9
- ‘Ibtal ocost  15% up: . . . 8.3
- Total benefit 5% downt o 9.4
- dotal benefit 10% downi 8.8
- Total benefit 15% downi | 8.1

1. 4 2 Analy51s on Repayabllll:x

For the implementation of the ocmplex, OB wﬂl count on the external
fmanclal cooperation to cover, in principle, the oonstn.tcl;lm oosl: of the
ocomplex to be incurred in foreign cmrency. It will also have to manage
to raise a fund to cover the cost to be required in local currency. By
assuming conditions of such external and internal financirgg, repayablllty
of loan and fund will be analysed herein.

1) ¥Pinancial Plan:

It is planned that the construction cost to be incurred in foreign
currency will be financed by an intérnational financial agency, and that
" the cost in local currency portion will be financed by issuing a bond in
the Republic. It is presuned that the conditions of external loan will be
as folloss:
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Case-1 Case~2
Interest rate - 3.5% ' 8.0%
Grace period © 10 years 10 years
Repayment period 20 years 20 years

On the other hand, it is presumdd that a bond will be issued under
the following conditions!

Interest rate 10.0%
Maturity period 10 years

It is noted that the bond will be issued in such an amount that the interest
payable durirg the construction périod will bé eoveéred by the bord to be
idsued in the subsequent yéar. It is also notéd that the bond will be
issued to cover the cost to be required for the implementation of the
associated programs for resettlemént and watershed control.

2) R’epayability-'

On the basm of t‘he f:.nanclal cash flow of cost and revenue, as well
as under the prearred repayment OOTKhtlDI‘lS, the analysis of repayablhty is
made as shown on Teble I-46 to I-4g. In the case of El Torito dam - Los
Veganos weir camplex, it might be possible to manage under Case-1 (interest
rate of 3.5%) to ultimately repay the loan and bond. However, it will be
required to issue again the bond to cover the deficit in the halfway of
projeét operation for 50 years (Réfer to Table I-46). Financial surplus
by operation is unexpectable for nearly 35 years. The loan and bond can
hardly be repaid under Case-2 (interest rate of 8.0%).

On the other hand, the loan ard bond for El Torito weir - Los
Veganos weir oomplex are repayable in a relatively easy way, and it is
possible to expect that a financial surplus will be credited in a relative-
ly short period (after around 10 years) under Case-1 (Refer to Table I-47).
Even in Case-2, the loan and bond will be repayable (Refer to Table I-48).
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I.4.3 Evaluvation

Through the analysis of BIRR and repayability, the implementation
of the complex is financlally evaluated as sumrarized héveunder.

a) Implementation of El Torito weir - Los Veganos weir complex
will be financially viable and the external and internal funds
raised for the camplex will be repayable if they are extended on
concessional terms.

b) Financial viability of El Torito dam schare is doubtful. The
scihcme appears to be an over-investment.

c) Financial viability of El Torito dam - Los Vegands weif ocomplex
is evaluated to be marginal, due to the overinvestment in Bl Torito
darn scheme,  Theé repayability is substantially hard even if the funds
are made available on concessional tenms.

Financially, it is recommended that (DE will irplemént Bl Torito
weir ~ Los Veganos welr oarplex and that 1t will secure the external and
internal fund on such temts as comessmnary as possxble.
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Table I-02

€0STO DE LA MANO DE OBRA -

I - 26

12801 Q06T

Foreign Cuir’ency

Tocal Qurrency

Category thit (Us$) )
Foreman A MWD - 20,0
I‘breﬁm B WD - 17-6
Operator A M/D - 17.6
Opexator B M/D - 16.0
Assistant Operator ¥/D - 12.8
Driver WD - 16.0
Mechanic A M/D - 16.0
Mechanic B M/D - 12.8
Electrician A WD - 14.4
Electrician B M/D - 12.8
Welder A MN/D - 14.4
Welder B M/D - 9.6
Rigger A M/b - 14.4
Rigger B M/D - - 9.6
Carpenter A M/D - 14.4
Carpenter B M/D - 9.6
Fm "VD - 12-8
Plaster /D - - 12.8
Boring Worker A M/D - 16.0
Boring Worker B M/D - 9.6
Omncrete Worker A M/D - 14.4
Concrete Worker B M/D - 9.6
Driller A M/D - 14.4
Driller B M/D - . 9.6
Tunnel Worker A M/D - 16.0
Tunnel Worker B M/D - 12.8
Black Smith M/D - 14.4
Plurber M/D - 12,8
Pipe Fitter M/D - 12.8
Painter M/D - 12.8
Powder Qperator M/D - 16.0
Steel Str. Worker A WD - 14.4
Steel Str. Worker B wWo - 9.6
Reinforcement Worker M/D - 14.4
Grout Worker A M/D - 16.0
Grout Vorker B MDD - 9.6
Paverent Worker M/D - 12.8
Skilled Labor WD - 14.4

- Qommon: Eaborx M/D - 8.0
Foreiman M/D 145.0 -
Mechanical M/D 125.0 -
Blectrical M/D 125.0 -
Tunnel Worker WD 125.0 -
Operator M/D 125.0 -
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Table I-03 MARKET PRICE OF CgiS’lﬁJCI'I(N MATERIALS
PRECIOS_DE_LAS MATERTALES DE CONSTRUCCION

- Foreiun Tocal
Material Specification Unit Qurrency Qurrency

. {US3) (rDS$)

GBS-OIim : ,l - 0.60

Light oll r{ - 0,31

Electric - kiwh - 0.08

Tubricant Y & - 1.94

Grease : kg - - 2.50

Portland cerent = ordinary ton .- 87.00
Al r-entraining agent kg 1.8 -
Water-reducing agent ‘ - kg 1.8 -
Air-bubble agent kg 2.5 -
Deformed bar* 7 D-13 ton 350.0 -
Deformed bar _ ton 350.0 -
channel steel A=75-= 200 ton 1,080.0 -
Channel steel ' kg 1,080.0 -
Dy/nami te in opén kg 3.2 -
Dynani te in tunnel kg 3.2 -
MN-FO pasder kg 1.6 -
Detonator , ordinary no. 1.5 -
Detonator delay, 06 0. 1.5 -
Tirber, plank : w3 340.0 -
Tirber, sguare m3 340.0 -
Tirber, log : - m3 340.0 -
Metal form 300 % 1500 no. 14.4 -
Metal form 200 % 1500 no. 13.2 -
Metal form : 150 x-1500 no. 10.8 -
Hetal  form 100 x 1500 no. 9.6 -
Hunch form 150 no. 13.2 -
Hunch form 200 no. 19.2 -
Plywood : , m3 530.0 -

. Separator 8-10 m 0.1 -
Cone no. 0.15 -
Form oil : AL 1.7 -
Pipe support 48.6 rm m 1.5 -
Portal frame. no. 15.0 -
Cast ivon pive 75 @ m 12,0 -
Gas pive 40 M m 10.0 -
Gas pipe o 65 nm m 20.0 -
Galvanized pipe 100 rm " 30.0 -
Galvanized pive 150 &m ™ 36.0 -
Galvanized pipe 200 nm m . 43.0 -
P.V.C. pipve 40 mn m 1.1 -
Vinyl vent pipe 400 rm m 5.1 -
Vinyl vent pive 600 ra ~L 1.7 -
vinyl vent pipo 800 rm m 10.2 -
Awnealed iron wire kg 1,3 -
Nail k 1.1 -
Lozenge-shaped net 10 mesh ng 2.1 -




I-23

- Continved -
Forein Local

Material Speci fication Unit Qurrency Qurrency

‘ _ LI (RD$)
Cross bit 36 wn no. 36.0 -
Cross bit 44 no. 51.0 -
Cross bit 50 ran no. 76.0 -
Cross bit 55 mm no. 85.0 -
Cross bit 65 no. -~ 115.0 -
Insert bit 22 ym L=1L7m no, 78.0 -
Insert bit 22 mm L=23m no. 90,0 -
Taper - rod 22 mn L=14nm no. 39.0 . -
Taper vrod 22 mm L=20n no. 50.0 ' -
Taper rod 25 mm L=20m no. 87.0 -
Rod, c. drill 35D L=3m no. 125.0 -
Rod, c. drill 35D sleeve no. 38.0 . -
Rod, c. drill 35D shank rod no. $5.0 =
Fod, c. drill 795 D L=3nm no. 150.0 -
Rod, c. drill 795 D sleeve 0. 40.0 -
Rod, c¢. drill 795 D shank rod no. 110.0 .-
Rod, c. drill M 110 L=3m no. 125.0 -
Rod, c. drill M 110 sleeve no 38.0 -
Rod, c. drill M 110 shank rod no 85.0 -
Boring rod 40.5 rro mo 60.0 -
Metal bit 46 mm no. 17.0 o -
Tube core barrel (S) 46 mm . no. 7.0 -
Diarond bit diamond carat 49.0 .-
Diarond réamer di amond carat 45.0 oo
Omcrete aggregate fine n 14.77 5.5
Oncrete aggregate ooarse i 14.77 5.5
Crusher-nin 3 14.77 5.5
Sand _ m3 14,77 5.5
Asphalt mixtuxe ten 9.04 3,44
Asphalt emslsion £ - 0.28
Bentonite " kg 0.12 -
Packer _ 46 rm no. 385.0 -
Elastic packin no. 18.0 -
Cuter tube no. 50.0 -
Injection tube no. 42.0 .-
Packer holder . no. 300.0 -
Injection branch no. 175.0 -
Injection hose m 17.0 -
Fetum hose 5] 7.0 _ -
Fresh concrete mixing m3 3.86 2.83
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PRICE OF MATOR OINSTRUCTICH BQUIPMENT

Table 1-04 (
' _PRESIOS DE 10S_EQUIFOS DE CONSTRUCCION

it coasity T
Bwlldozer w/ripper 32 ton 207,000
Bulldozer 21 ton 121,000
Bullszer 11 ton 60,000
“ractor shovel 3.2 13 155,000
Tractor shovel 2,3 13 102,000
TPractor shovel 1.2 m3 56,800
Backhoe 0.6 m3 79,000
Dup truck 20 ton 131,000
Dp truck 11 ton 42,200
Dunp truck 6 ton 20,600
Tamping roller 13.5 ton 52,500
vibrating roller "8 ton 40,000
Crawler drill - 10 3/min 41,000
Agitator truck 3.2 m3 12,500
Gmcréte punp car 45 m3/n 82,500
Truck crane 32 ton 197,000
Motor grader 3.7m 62,500
Train loader 200 t/n 76,500
Battery locomotive 6 ton 80,500
Jurbo (headrace) 4-boom 150,000
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Table 1-05(1) ESTIMATID CONSTRUCTION QOST
(EL TORITO DAM ~ 10S VAGANOS WEIR ODMPLEX)
COSTO ESTIMADO DE_CONSTRUCCION.

(PRESA EI, TORITO ~ DERIVADORA LOS VEGANOS)

Unit: RD§103
Item FC Ic Total
1. General 1,507.6 1,234.4 2,742.0
2. Civil vorks
2.1 PS-1
(1) Dam & Intake Weir 17,069.3 13,841.7 30,911.0
(2) Power Facilities 6,435.6 1,821.3 11,256.9
Sub-total (2.1) 23,504.9 18,663.0 42,167.9
2-1.2 PS"2
(1) Intake Weir 1,603.6 1,700.3 3,303.9
(2) Power Facilities 3,503.8 2,680.3 6,184.1
Sub-total (2.2) 5,107.4 4,380.6 9,488.0
Sub~Total {(2) 28,612.3 23,043.6 51,655_.9
3. Building Vorks _
3.1 ps-1 123.9 68.3 192.2
3.2 ps-2 - 123.9 63.3 192.2
Sub-Total (3) 247.8 136.6 384.4
4. Mctal Viorks
4.1 PS-1 656.2 393.5 - 1,049.7
4-2 PS_2 1'56100 649.? . 2'210-?
Sub-Total {4) 2,217.2 1,043.2 3,260.4
5. Generating BEquipment and
Transmission Line
5.1 ¥S5-1 2,771.5 254.6 3,026.1
5.2 PS-2 2,758.0 225.2 2,983.2
Sub-Total (5) 5,529.5 479.8 6,009.3
6. Poad Construction 1,535.1 1,645.5 3,180.6
7. Land Aoquisition _ 0.0 676.3 676.3
8. Engineering Service amdd
Administration 2,973.6 2,119.5 5,093.1
9. Physical Contingency 4,262.2 3,037.9 7,300.1
Total (1-9) 46,885.3 33,416.8 80,302.1
10. Price Contingency 13,011.9 12,796.1 25,808.0

TOTAL {1-10} 59,897. 2 46,212.9 106,110.1
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Toble I~05(2) ESTIMATED OONSTRUCTION QOST
(EL, TORITO WRIR ~ L0S VEGANOS WEIR COMPTEX)
00ST0 _ESTIMADO DE_CONSTRUCCION
(DERTYADORA EL TORITO - LERTVADORA LOS VEGANOS)
Unit: rRD3103
Ttam FC I Total
1. General 680.4 579.2 1,259.6
2. Civil Vorks
2.1 PS-1 _
(1) Intake Weir 1,826.1 1,954.9 3,781.0
(2) Power Facilities  5,890.6 4,413.0 10,303.6
Sub-total(2.1)  7,716.7 6,367.9 14,084.6
2.2 P5-2
(1) Intake Weir 1,359.3 1,422.0 2,781.3
{2) Power Pacilities - 3,467.5 2,652.9 6,120.4
Sub-total {2.2) 4,826.8 4,074.9 8,901.7
Sub-Total (2) 12,543.5 10,442.8  22,986.3
3. Building Works
3.1 pPs-1 123.9 68.3 192.2
3.2 pS-2 123.9 68.3 192.2
Sub-Total (3) 247.8 136.6 384.4
4. Mectal vorks ‘
4.1 PS-1 1,299.5 549.5 1,849.0
4.2 P5-2 1,412.2 580.5 1,932.7
Sub-Total (4) 2,711.7 1,130.0 3,841.7
5. Gererating Equipment and
Transmission Line i
5.1 PS-1 2,427.2 213.9 2,641.1
5.2 PS-2 2,588.8 211.5 2,800.3
Sub-Total {5) 5,016.0 425.4 5,441.4
6. FRoad Constiuction 1,063.9 1,138.9 2,202.8
7. land Acquisition 243.2 243.2
8. Englneer"' sering Service and . _
Adninistration 2,226.3 1,409.6 3,635.9
9. Physical Contingency 2,448.8 1,550.8 3,999.6
Total ' 26,938.4 17,056.5 43,994.9
10. Price Contingency 6,852.4 6,261.4 13,113.8
TOTAL 33,790.8 23,317.9 57,108.7
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Table I-05(3) ESTIMATED ONSTRUCTION COST .
(PINO DE YUNA WEIR - I0G VEGANE WEIR COMPIEX)
COSTO ESTIMADO DE CONSTRUCCION (DERTYADORA PING DE YUNA

= DERIVADORA LOS VEGANOS) Unit: RDS103
Item FC ic Total
1. General 598.5 509.9 1,108.4
2. cCivil Works
2.1 ps-1
(1) Intake Weir 1,073.1 1,113.6 2,191.7
(2) Power Facilities 5,116.0 3,844.4 9,960.4
Sub-total (2.1) 6,189.1 4,963.0  11,152.1
2.2 ps-2
(1) Intake Weir 1,359.2 11,422.1 2,781.3
(2) Poser Facilities 3,467,1 2,672.8 . 6,139.9
Sub-total (2.2)  4,826.3 4,094.9 8,921,2
Sub-Total (2) 11,015.4 9,057.9 20,073.3
3. Building Works .
3.1 Ps-1 123.9  68.3 192.2
3.2 PS-2 123.9 68.3 192.2
Sub-Total (3) 247.8 136.6 384.4
4. Metal vorks
4.1 pPs-1 1,299.5 549.5 1,849.0
4.2 Ps-2 1,412.2 580.5 1,992.7

Sui>-Total (4) 2,11.7 1,130.0 3,841.7

5. Generating Equiprent and
PTransmission Line

5.1 Ps-1 2,312.5 200.7 - 2,513.2

5.2 PpS-2 S 2,588.8 211.5 2,800.3

Sub~Total (5) 4,901.3 412.2 5,313.5

6. Poad Construction 1,063.9 1,138.9 2,202.8

7. Land Aoquisition 0.0 152.1 - 152.1

8. Pngineering Servioce and 1,995.1 1,257.8 3,252.9
Adninistration '

9. physical Contingency 2,194.6 1,383.6  3,578.2

Fotal 24,728.3  15,179.0  39,907.3

10. Price Contingency 6,144 5,426.4  11,570.5

“TOTAL 39,872.4 20,605.4  51,4717.8
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Table I-06(1)  OMSTRUCITCN OOST OF CIVIL WORKS
(EL TORKTO DEA ~ LG VEGANGS WELIR OUMPLEX)

COSTQ ESTIMADO DE-' OBRAS CIVILES

Omlgn

Kotk Ttens : nit Quantity It Price AHomt Whit Price Aront
{us$) _ (10%s%) {ss)  (103uss)
1. Diversion Tunnel
Excarvation, oocmon 3 9,951 2.50 24.9 3.00 29.9
do , weathered rodk n’ 9,351 3.60 35.8 3.80 31.8
do , rock 14,229 8.0 126.6 6.20 88,2
d , all classes in _ _ _
bnnel 29,946 26.20 1846 23.00 688.8
Permament stéel support ton 158  2,059.00 325.5  908.00 143.6
Omcrete, portal a 2,697 44.80  120.8  S2.60 141.9
do , banel m 3,672 51.00 4933 $5.70 538.7
&, el plug =3 1,860 43.90 81.7 49.50 92.1
e, portal and structure .
omicrete - 2,657 4.30 11.6 6.00 16.2
do , el 2 10,323 11.50 118.7 6.30 65.0
reinforcing bar tan 455 492.00 228.8  230.00 107.0
Backfill grouting 3 465 34.40 16.0 32.5 15.1
Oonsolidation grouting m 1,116 33.30 17,2 56.00 62.5
Qurtain grouting n 837 74.80 62.6 87.00 72.8
Slope protection =2 1,335 10.40 14.5 13.40 18.7
Sub-total : 2,482.6 2,118.3
2, Coffer Dam
Excavation, oorvcn w 36,084 2.50 90.2 3.00 103.3
“do , weathered rock = 8,928 3.€0 32.1 3.80 33.9
Bbankment, irpervious éarth =3 19,344 3.00 58.0 2.90 56.1
~do » sand & gravel m 14,880 17.50 260.4 8.30 121.5
do » randm rodk m 33,666 4,10 138.0 4.30 144.3
do » selected rock ﬁ
{riprap) =3 6,603 11.00 72.6 4.70 31.0
Sub-total 651.3 491.6
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~ Qontinued -

) . Fore ign Local | .
tork Items Unit Quantity Unit Price Amount Unit Price Amunt
_ : o C(wss)  (103uss)  (uss) - (103us$)

3. T-1 Oam 4 Spillway

Excavation, oomon n’ 102,300 2.50  255.8 3.00 306.9
do, weathered rock m® 28,830 3.60 1038 . 3.80 102.6
. do, rock > 51,150 8.90  455.2 6.20 7.1
form, don & spillway n’ 12,462 4.10 51.1 . .70 83.5
Reinforcing bar ton 270 492.00 1327 230.00 62.90
Consolidation qrouting  'm 8,556  70.60  £04.1  62.70 536.5
Qurtain giouting @ 18,972 71.40  1,354.6 66.60  1,263.5
Stope protect fon e 12,600 1040  125.7 13.40  162.0
Excavation, all classes, 3 L G _ '
shaft w 4,743 65,20  311.6 25,70 117.2
Gorcrete, lining, shaft > 1,335 4480 625 5260 73.4
Goncrete, side spillway @0 10,695  45.40  485.6 4730 5112
Permanént steel support ton 28 2,059.00 57.4  908.00 25.3
Brbankrént, impervious s _ ' : _
earth o 44,640 3.00 133.9 2.90 129.5
do, Eilter o 34,410 - 17.50  602.2 8.30 285.6
G0, rock s 179,490 400 735.9 £3 e
do, selectad rock m3 84,630 11.00 930.9 470 3918
Back £ill grouting i 186 34.40 6.4 32.50 6.0
Sib-total j 6,409.4 5,158.9
4. T-2 Dam
Excavation, ouron 23 127,410 2.50 318.5 3.00 R2.2
3o, weathered vock m 35,340 3.60 121.2 1.80 134.3
Erbaniarent, impervious 3 _ . _ :
earth " . 69,7150 3.00 203.3 2.9 202.3
&, €ilter m 53,940 17.50 2440 830 447.7
o, rock W 225,060 4.0 9227 430 9%61.8
o, selected rock m® 163,680  11.00 1,800.5  4.70 169.3
BlanXet grouting n 16,601 33,90  562.8  35.40  %87.7
Ourtain grouting r 23,808 71.40 1,699.9  66.60 1,585.6
Slope protection P 11,169 10.40 116.1 13.40 '149.5
Sub-tital 6,701.0 5,226.4
5. CGomecting Channel ,
Excavation, oooon n3 25,110 2.50 62.8 3.0 75.3
30, weathered rock n 4,836 3.60 17.4 3.80 12.4
Slage protection we 4,185 10.40 43,5 13.40 56.1

Sub-total 123.7 149.8
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- gontlnued -
' ] —Foreign Iocal
tork Iters Unit Quantity Oni€ Price Acgant UTnit frice Arount
(ss)  (103us$) (ss$)  (103uss)
6. Headrace Tuwel No. 1
Excavation, oocrm =) 3,906 2.50 4.3 3.00 11.7
do , weathered rock 3 1,953 3.50 7.0 3.80 7.4
3o , TOK (i) 1,116 8.90 9.9 6.20 6.9
do ; all clasées in
work adit B 13,950 41.80 583.1 26.00 362.7
do , all classés in ,
intake shaft o 219 65.70 12.3 24.70 6.9
do , all classes in '
tunnel a3 31,620 45.60 1,441.9 39.50  1,249.0
Perranent steal support ton 605  2,059.00 1,244.7  903.00 542.9
Backfilling, portal & work adit wd 558 3.00 1.7 2.90 1.6
Oomcrete, portal mn3 1,860 - 44,80 £3.3 52,60 97.8
3o , intake shaft w3 186 44.80 8.3 52.60 9.8
do , el = 11,49 60.00 685.3 62.40 713.8
do , plyg a3 558 43.90 24.5 49.50 27.6
Form, portal & structure w2 1,860 4.30 3.0 6.00 11.2
do , el 2 31,620 11.50 363.6 6.30 199.2
do , shaft e 166 23.40 4.4 10.40 1.9
Feinforcing bar tn 381 492.00 187.6 239.00 87.7
Backfill graiting w3 1,674 34.40 57.6 32.50 54.4
Cnsolidation grauting n 828 33.30 21.6 56.00 46.4
Slope protection [ 3,395 10.40 14.5 13.40 18.7
Sub-total 4,782.1 3,463.6
7. olorado Intzke
Bxcazation, oorron o’ 9,579 2,50 23.9 3.00 28.7
do » eathered rock =3 93 3.60 0.3 3.80 0.4
Gncrete, weir m? 1,116 45.40 50.7 47.80  53.3
& , structwe = 1,32 44.%0 58.3 52,60 68.5
Form, weir =2 465 4.10 1.9 6.70 3.1
" &0 , strucbure w2 1,209 4.30 5.2 6.00 7.3
Reinforcing bar ten 26 492.00 12.8  230.00 6.0
nsolidation grouting a 930 70_60 65.7 62.20 53.3
Qurtain grouting a 6,138 71.40 438.3 66.60 408.8
Slope protection o2 4,092 10.40 42.6 13.40 54.8
Fill & badkfill o 553 3.00 1.7 2.90 1.6
Sub-total 701.4 690.3
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~ Oontinued -
_ - Foreign focal
vork Tters hit Quantity Unit Price Amont Uit Price Aroant
L ' (B3] {10°U55) (55} {103us$)
8. Colorado Biversia Tunrel
Excavation, all classes in . L .
brnel ‘m 10,236 46.70 471.7 39.40 403.1
do , all classes in ’ ' _

© " intake shaft o’ 344 8.90 3.1 6.20 - 2.1

Permanent. stéel support tén 93  2,053.00 191.5 908.00 ~  84.4

Backfill, portal w3 6 3.00 0.6 2.90 0.5

Concrete, tuvel = 2,51 63.70 ~ 160.0  62.80 152.1
do , intake shaft =) n2 45.80 5.0 5260 5.9

Form, bmnel oo 9,465 11.50 102.1 6.30  59.8

o , shaft 62 344 4.30 LS - 6,00 2.1

Feinforéing bar - bon 84 492.00 41.2  230.00 - 19.3

Backfill grouting n 502 34.40 12.3 . 32.50 - 16.3

Consolidation grouting . 279 3.3 9.3 $6.00 - 15.6

Excavation, all classes in : - ] e

work adit L.S. 1 59,880.00 92,9 67,490.00 .  62.8

Sub-total 1,109.2 £29.6
2. Surge Tenk No. 1 -

Excavatidh, corron 2 1,51 2.50 4.0 300 4.7
30 ', weathéred rok B3 744 3.60 2.7 3.80 ¢ 2.8
do ok =3 465 2.90 .1 §.20° 2.9
do , all classes in _ o

shaft - ) e} 2837 65.70 55.0 . 24.70 20.7

Permarent steel support ton 14 2,059.00 29.7  908.00 12.7

Concrete, upper chanber =3 93 44.80 4.2 52.60 . . 4.9
do , shaft w3 558 44.80 25.0 52.60 29.4

Form 2 465 2390 0.9 10.40° 4.3

‘Reinforcing bar . ~ ton 37 492.00 18,3 230.00 8.6

omsolidation grouting T m e4 13.30 2.8 56.00 4.7

Slooe protection E> 1,860 10.40 19.3 13.40 24.9
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~ Qontinued -
7 Foreign ~ Tocal
work Items Unit Quantity Unlt Price 2mpunt  Undt Price Amunt
(Us$)  (103us$) Us$)  (103E$)
10, Penstock Ho. 1
Excavatfon, oomon W 32,643 2,50 81.6 3.00 91.9
&  weathered rock mt 930 3.60 3.3 3.8 3.5
do . TOcK m3 2,790 3.90 24.8 6.20 17.3
~ Fill and backfill L 2719 3.00 0.8 2.90 0.8
- Concrete o’ 651 44.80 9.2 52.60 34.2
Form i 1,302 4.30 5.6 6.00 7.8
feinforcing bar ton 9 432.00 4.6  230.00 2.1
Slope protection e 5,580 10.40 58.0 13.46 4.8
Sub-total 207.9 238.4
11. Power Statiai Mo, 1
Excavatien, cotron = 2,883 2.50 7.2 3.00 8.6
S , weathersd rock m3 1,153 3,60 4.2 3.80 4.4
do , TOCK nd 474 8.90 4.2 6.20 2.9
Fill and backfill n3 698 3.00 2.1 2,30 2.0
Coxcrete, wall & slab m3 1,302 45.30 59.0 56.60 3.1
d& , 2nd stage = 28 45.30 1.3 56.60 1.6
Form m? 1,237 £.30 5.3 6.00 7.4
feinforcing bar ten 68 492.00 33.4  230.00 15.6
Slope protection et 884 10. 40 9.2 13.40 11.8
Sub-total 125.9 123.0
12, Switchyard to. 1
Extavation, ocrron w3 2,604 2.50 6.5 3.00 7.8
3o , weathered rock s 1,302 3.60 4.7 3.80 4.9
do -, rock m? . 670 3.00 2.0 2.90 1.9
Fill and backfill 53 1€5 44.80 8.3  S2.60 9.8
Goncrete o 558 4.30 2.4 6.00 3.3
Fom ‘m? 5 492.00 2.3 230.00 1.1
reinforcing bar ton 800 10.40 8.3 13.40 10.7
Slope protection (74 1 8.90 1.1 6.20 0.7
Sub-total 35.6 40.2
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: ’ d . . Foreign Ly e Local
%ork Ytess thit Quantity hit Price Amunt Onit price  Acomnt
] T{uss) | (107uss) (Uss) . (1odussy
13. fos Vegancs Intake Keir (vV-3) o

Excavation, ooeron L ow 27,469 2.30 8.7 3.00 824
do =, weathered rock e} 58,234 1.60  20%.6 s.g0 - 2213

Concrets, weir a3 13,185 45.10  598.5 17.30  630.2
do ., sbructure: a3 g,241 14.30  169.2 s52.60  433.5

form, weir &2 4,395 4.3 18.9 .00  26.4

do , structure w395 4.0 16.2 - 530 | 26.5

Reinforcing bar . bea 165 |492.00 81.2° ‘2m.00 = 38.9

Consolidation quouting m 761 70.60 3.7 52.70 12.7

Qureain owouting n 1,58 71.10 109.8 56.60  102.1

Siope protection w2 5,054 10.40 52.6 13. 20 - 1.7

Fill and backiill =3 8,350 3.00 is:i 0 Calea - 242

Sub-total 1,693.6 ©1,700.3
4. geadrace Tuwnel Moo 2 -

Excavation, corron o3 930 2.50 (2.3 je0 2.
do ., weatiered rock. . w’ 65 360 1.1 3.0 i
S0, rock =3 136 8.90 1.7 5.20 1.2
do , all clzsses in ) ) ]

| work adit =) 6,510 431.50 2131 16.C0 153.3
o , all classes in SR
banoel =3 19,530 45.50 890.6 39.50 711

Permarent sisel supoort ton 332 2,059.00 765.9 908.00 337.8

Backiilling, portal & o

work aiit al 558 3.00 1.7 - oo 1.6

Carcete, portal PN 144 44.50 11.3 52.60 39.1
do , nawel at 2,068 €0.00 . 424.1 62.10-  421.0
do , olug al 372 43.90 16.3 19.50 18.4

Form, portal & structure [~ 744 4.30 3.z 600 4.5

do , tmnel &2 19,5% .50  224.5 5.3 :123.0

ppinforcing bar ton 260 492.00 1281 230.00 . 59.9

8:kiill grouting a3 . 1,023 1.0 5.2 32,50 . 332

amsolidation grouting 353 33.30 25.1 . .S6.00 .- 12.2

Slows protection e 930 10.40 9.7 . . 13.10 12.5

Sri-total 2,059.7

2,835.6
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. o , coreion focal
work Itets Unit Quantity Onlt Price Amunt Uit Price  Amant
: . . (uss)  (163uss) {Lss)  (103us3)
13, surge Tank ¥o. 2
Excavation, oorxan m 1,581 2.50 4.0 3.0) 4.7
do , seatkered rock o’ 744 3.60 2.7 3.80 2.3
do , rok ol 465 3.90 4.1 5,20 2.9
do , all clissés in
shaft =3 16 $5.70 7.0 24.70 12.7
Permarent stéel suooort ton 18 2,059.00 32.9 908.00 14.5
onczete, upger durber a3 102 14.30 4.6 52.60 5.4
& , shafe &) 512 4160 22.9 52.69 26.9
Form . &2 724 23.40 16.9 10.40 1.5
feinforcing bar ton 41 192.00 0.2 219.00 9.4
Gonsolidation grouting a 80 33.30 2.1 $6.00 4.5
Slope protection =2 3,255 10.40 33.9 13.40 431.5
Sub-total 191.9 139.9
16, renstodk Mo, 2
Excavation, comon w3 14,995 2.50 3.4 3.00 1.9
éo . weathered rock =3 2,304 3.60 10.} 3.%0 10.7
a0 , rOck =3 1,257 3.20 11.2 5.20 7.8
Fill and backiill o 935 3.0 2.3 2.0 2.1
Corcrete e 292 11.20 12.6 52.50 14.8
fora a? 364 1.30 2-4 6.00 3.3
meinforcing bar ten 5 492.00 2.3 230,00 | B
slope protection = 2,524 10.40 26.2 13.10 3.3
Suo-total 104.2 ns.3
17. powar Station ¥No. 2
Sxcavation, oormon &} 1,821 2.50 12.1 3.00 14.5
3o , »eathered pock ol 5,925 3.60 21.3 3.50 22.5
&0 . TOX &3 7,834 3.20 63.7 §.20 18.6
Fill & backdill nd 402 3.00 1.2 2.30 1.2
Concrata, wall & slab =3 1,406 15.30 63.7 35.80 79.6
3o , 2nd stage =3 0 45.20 1.4 $6.50 1.7
fora w? 1,336 4.20 5.7 5.00 3.0
feinforcing bar ton n 192,00 35.9 230.00 16.3
Sleoe protection a? 2,511 10.30 26.1 13.40 33.6
 Sub-total 2331 226.5
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- _ Fo:é;g\- T
Work Itess hit  Quentity Uhit Price Aronc  Uhit Price Awoint
. : ' (uss)  (10%s3) ~ " (i89) ___(303uss)
18. Switchward No. 2 Coo
Evcavation, oorroa P . 8,742 2.50 21,2 300 . 28.2
do ., weathered rock m 7,440 .60, 2.3 . 3 23.3
Fill 2nd backfill a’ 260 3.00 0.3, . 2.90. 0.3
GoGcrete = 185 14.60 3,3 52.60 9.8
Fora a2 - 558 4.30 2 5.00 3.3
Peinforcing bar ton 5 $92.00 2.3 - 230.00 1.1
Slope privtection & 2,51 10.49 - WL 13.40 - < - 33.8
Excavatién, rock =3 75,208 8.90 $6.4 7 8.20 32.3
‘Sub-total 135.0 135.1
Excavadion, camon and o
weathered rock &l 242,631 3.10 ¥52.2 3.40 325.9
friankrent w 175,026 4.10 717.5 4.30 752.5
Cravel zetalling =) 14,229 4.10 58.3 ° U 4.0 51.2
Bridge, tvpe IEL No. . 4 01,300.00 6.7 1,800.90 . . 5.7
$ub-total - TU1;534.8 0 1,545.5
foral (1 - 19} 30,147.1 24,689.1
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Table I-06(2 CCNSI‘RLD'I‘ION COST OF CIVIL WORKS
@ (EL TORITO WEIR - TG VEGANOS WEIR COMPLEX)

COSTO bE 'LAS OBRAS CIVILES
(DERIVADORA EL TORITO - DERIVADORA LOS VEGANOS)

foreion ' loca.l :

Vork Tbems ' Unit Quantity  Unit Price Fpount  OUnlt Price = AmQuat
(us$)  (10%Us$) {US$) (10-Us$)

1. Rio Yuna Welxr (T1)
~ Excavation, oormon = 13,570 2.50 1.9 3.00 40.7
8, rock o3 6,930 3.50 25.0 3.30 . 26.3
Concrete, weir o 5,357 3900 . 208.9 41.00 219.6
do ', structure od - 15147 44.30 ‘sL4 52.60 60.3
- Form, weir @l 1,018 S 40 4.2 6.70 6.3
Qo , stoucture mZ 555 430 2.4 6.00 3.3
. Reinfording bar ton 2 92,00 11.3 230.60 5.3
_ consolidation grouting m o 230 . 70.60 16.2 62.70 - 14.1
Cuirtain grouting no 620 . 7L.40 4.3 66.50 4.3
- ‘Slove protection ol .. 2,760 10.40 7.7 13.40 37.0
" Fill and backfill o3 300 3.00 0.9 2.90 0.9
Sub-total S o | 121.2 455.9

2. Arrcvo Blanco Wely (12)

fcavation, comon 67,800 2.0 1£9.5 3.00 203.4
d , veck o 17,950 3.40 €4.6 3.20 63.2
Concrats, weir md 6,510 15.40 295.6 17.30 3.2
do , structure - o 2,232 . 14.80 100.0 52.60 117.4
Form, weix ' o . ),360 .10 7.6 .70 12.5
do , stxucture a2 01,953 1.3 3.1 6.00 1n.7
Reinforcéing bar ton a7 592.00 2.1 230.00 10.8
'Gonsolidation grouting an 70.60 6.3 62.90 23.3
Curtain grouting a 679 71.40 18.5 66.60 15.2
Slope proesction o 6,100 10. 40 66.6 13,19 35.3
Fill and ba¢xfill o 2,232 3.00 5.7 2.30 5.3
Sub-total | 816.3 895.9

3. Oiversion Channel
Excavation, oomon @ 43,100 2.50 103.5 3.00 130.2
do . ok = 19,3 3.60 145.6 3.30 149.4
Sub-total 250.1 172.5
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) ‘ L poredgn | Local
viork Iters Unit Quantity . Unit Pride Amunt Uit Price Amount
L L AesS) - 10%s9) wss) __ {16%uss)
4. Beadrace Tumnel . o .
Paavation, caron w930 2,50 2.3 3,00 2.8
do , weathered rock w3 550 360 2.0 3.0 2.1
& , rock - 220 8.90 2.0 6200 1.4
d , ail classes in , D
work adit m 9,300 - 4g0 8.7 - 26.00 - - 241.8
" do , all classes in a . . S
: burhel m? - 30,770 . 45,60 1,403.1 39.50  1,215.4
Permanent steel Support ton : 550 0 2,059.00 1,132.5 . . 908.00  439.4
Backfilling portal & work adit m’ = © 558 S 3.00° 1.7 - 2.90 . . 1.6
Concrete, portal : md o 744 4480 .3 s2.e0 39
" do , tunnel nd 11,100 . 60.00 . 666.0 $2.40 . §92.6
‘3o |, plug md - T 440 .. 44.00 19.4  49.50. . 21.8:
Form, gortal s stncture - w2 744 A3 3.2 L 6.00 . . 4.5
0, tunel : w2 .30,770 IS0 353.9 . 6.30. _193.9
Réinforcing bar ton 4 492.00¢ 2332 . 230,00 - 109.0,
Backfill grouting m? 1,649 14.40° 56.7 32,50 53.6°
Gonsolldation grouting o 813 33.30 27.1 56,00~ 45.5
Slope protection w? 930 10.30 9.6 ~ 13.40 12.5
" Sub-total : , IR " §,34.7 ' 3_-1_3L9
5. Colorado Intake Weir L o _ L
Excavation, éaron W 1,674 . 2.50° 42 300 . S0
g, rex - w3 47 - 3.60 0.2 3.8 0.2
‘Cofcrete, veir & 1,060 - . 45.40 8.1 41.80.  50.7
do , structure w3 530 . 44.80 - 23.7 s2.60 .  27.9
Form, weir @ 442 . 400 1.8 670 3.0
do , structure w2 613 4.30 2.7 .60 3.7
Reinforcing bar ton n . 192.00 5.4 230.00 . 2.3
Consolidation grouting n o a2 70.60 .2 - 6270 . 20
Curtain grouting n 2,918 71.40 208.4 66.60  194.3
Slope protection &2 619 *10.40 6.4 11340 8.3
Sub-total ' 121 - 3333
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. _ Forefun Lical
tork Iters Unit Quantity tnit Price A-?-.tgg Onit Price Aunt
(Us$) {10°Us$) (US$} (107ys3)
6. Colorado Diversion Tunnel
Excavation, all classes in .
turel m 9,025 45.10 416.1 39.00 352.0
do , all classes in
intake shaft = 214 8.90 1.9 6.20 1.3
30, all classes in ' '
work adit m L.S. 120,160.00 1.8 80,370.00 4.7
Permarént steel support ton 94 2,059.00 193.6 908.00 85.4
Backfilling, portal = 93 3.00 0.3 2.90 0.3
Concreté, tunnel wd 2,282 62.30 142.2 62.20 141.9
do ) intake shaft md 85 44.80 2.9 52.60 3.4
Fomm, tuniel 52 3,610 11.50 93.0 .30 54,2
do , intake shaft n2 24 4.30 0.9 6.00 1.3
Reinforcing bar ton 94 492,00 £6.3 230,00 21.6
Backfill grouting w’ 455 34.40 15.7 52.50 14.8
Consolidation giouting 249 33.30 8.3 56.00 13.9
Sub-total 1,039.0 765.8
7. Surge Tank . o
Excavation, camon = 3,167 2.50 9.4 3.00 n.3
o, weathered rock md 720 3.60 2.5 3.80 2.7
do , rock w3 432 8.90 3.8 .20 2.7
do , all classes in
shaft nd 766 65.70 50,3 21.70 18.9
Permanent steéel support ton 14 2,059.00 28.8 508.00 1.7
Coacrete, upper chatber a3 390 44.80 37.5 52.60 20.5
form n? 565 23.40 33.2 110.40 5.9
geinforcisg bar ton 20 492.00 9.8 230.00 4.6
Consolidation grouting m 87 333.30 2.3 T 56.00 4.9
Sloge protection w? 3,215 10.40 33.4 13.40 43.1
_ 171.7 127.3
8. Penstock _
Pacavation, coron _ n 29,769 2.50 75.4 3,00 £9.3
do  , weathersd rock m3 1,225 3.60 £ 3.80 "4.7
o ., rock = 1,225 8.90 10.9 6.20 7.6
Fill and Backfill w 1,960 3.00 5.9 2.90 5.7
Confrete n3 613 44.80 #7.5 52.60 32.2
Form m? 1,470 4.30 §.3 6.00 8.8
painforcing bar ton 7 492.00 3.4 230.00 1.6
Slope protection n? 4,500 10.40 51.0 13.40 65.7
Sub-total 183.8 215.6
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Foreigqn " Tocal

“siork Itess © ynit  Quantiey - Ualt Price Angunt  Unlt orice  amouat
(uss) {105%) {LSS) i10-15%)
). Zowec Station .l _
Fxcavation, oweron n3 2,333 2.50 i.-2 .. 3.00 . 3.4
30, weatierad rock a3 1,163 3.60 1.2 3.30 N
do , rock n’ 4 330 1.2 5.0 2.3
2iil and back £ill 23 598 3.00 2.1 T I X
Torcreke, wall and slap a3 1,302 #5.30 . 59.0 650 " 737
30 -, Zrd stage »3 18 45.30 1.3 . %%.30 1.6
orm : 22 1,237 . 4.30 5.3 5,90 7.4
Feinforcing bar ton 68 492.00 3.4 230.90 15.5
Slope protection 2 384 10,0 - 9.2 3.0 Ly
sob-total | o 1252 1389
0. Switchyara No.l _ _ .- .
Ixcavation, crron w3 . 2,604 2.50 5.5 3.00 7.8
S0, weatherad rock =3 1,302 . .50 .5 %30 1.9
Fiil and Dack Fill 2l sf0 300 2.3 2.9 13
Soncrete ' 3 136 14.80 3.3 2.3 2.3
form =2 332 4.30 2.4 5.00 3.3
Reinforcing har won 5 492.00 2.3 230.30 N
3lope crotecticn 2 300  10.40 3.3 130 w7
srcavation, rock 2 121 3.30 1L 3. - 0.7
Sub-rotal . 35.5 ) 0.2
1. los Yesercs Intake Nedr W-3) . A
Zxcawvation, acn'm =3 2-3,250 - 2.50 38.1 N 3.,]'_) 33.3
do , weatberad rock a3 | 19,290 380 1774 %20 1aw
Ooncreta, weir w3 | 11,160 45.40 06.7 17.30 3334
0, structure 23 . 5,375 1450 N2.5  52.50 365.9
Torm, weir 2. 3,720 130 i6.0 6.00 223
3o , struciure 22 3,720 1.10 15.3 5.70 343
2einforcing bar ton 140 192.00 53.6  230.00 12.1
Zorsclidatica groucing ] 551 70.50 6.0 52.70 £0.3
Qurtain grocting = 1,302 71.40 93.0 %6.50 36.1
Siope zrotection ©=? 1,213 10.90 1.3 13.40. . .57.3
11 and backfiil = 7,063 3.%0 n.2 . 2.20 20.3

Sud-botal - 1,353.3 - 1,%42.9
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work [tams Ueir  (uancivy Dol Price dpount Unit Price Moqunt
H4:55) 116°U55] (LS3) 119°US3
12.  Headrace Tunrel ¥o.2
Evcavation, oirron o’ 930 2.50 2.3 3.00 2.3
3o , weathered vock = 165 3.60 1.7 3.80 1.8
do , pock o) 186 3.99 1.7 5.20 1.2
30 » a1l classss in
work adit a? 6,510 141.30 272.1 26.00 169.3
a0 » all classes in
tunrel ad 19,530 45.50 390.5 19.50 7714
Dermanent stesl supoort ton 312 2,059.00 765.9 308.00 337.3
Sackfilling, portal &
work it o’ 533 3.90 1.7 2.90 1.5
Corcrste, portal 2 M4 44.80 33.3 52.50 9.1
do , turnel a’ 7,068  60.00 124.1 52.10 11i.0
do , plg 3 172 13,99 16.3 19.50 18.4
' Form, portal § structure =2 744 4.30 3.2 5.00 1.3
30 , tmndel 2 19,530 10.50 224.5 5.0 i23.0
2einforcing par “on 260 492.90 128.1 230.90 32,3
3ack#ill grouting = 1,023 24.49 35.2 32.30 33.2
Consol idatidn Jrouting a 753 33.20 5.1 5.0 12.2
Slooe crotection =2 330 10.40 3.7 i3.10 12.5
Sub-hoeal 2,335.5 2,953.17
11, Surge Tark Mo.l?
 Zxcavation, oorEOn = 1,331 2,59 £9 1.36 1.7
0 , weathered rock 1’ 744 3.50 - 3.10 z.3
30 , TOCK ) =3 165 3.20° 1.1 5.20 2.3
30 , 31} classas in -
shafz = 551 55.370 2.3 24.30 5.1
Sermanent steal support ton 4 2,059.9¢ 8.7 368,30 12,7
Sorcrata, Uoper Sharcer al 23 £4.30 1.2 32.50 1.2
3o , shaft a3 165 42.30 0.3 32.50 24.5
Fora ? 165 23.10 10.9 10.10 1.3
2einforcing bar *on 57 192,00 i2.3 230.20 3.6
consolidatica yrouting a 74 33.30 2.5 16.30 1.2
Sicpe sretection @ 3,255 16.40 33.2 13.10 13.5
Sui-rotal 172.3 173.3
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H. 2Penstock No.2

Sravation, coEon a 14,339 2.30 37.2 3.90 RN
4o, westhersd rock m 2,390 3.60 10.0 3.3 10.5

do , rock a 1,209 3.90 9.3 5.20 7.5
7ill 2nd Dackfind a 30 00 23 230 2.2
Corcrete n 219 13.30 12.5  32.50 4.7
Fom n 353 430 2.4 5.00 33
2einforcing sar ton 5 492.00 2.3 720.90 PR I |
5lope smotection  a 2,51t 10.40 26.1 13.40 33.6
 Sub-total Cler BIERY

15. 2ower Station Mo.2 _ ‘ _ S ,

Zacavation, oxTon . @ 1468 0 250 L2 3.00 13.4
go , wedtiered xock @ " 3,187 1.50 . 19.3 1.30 20.3

Go , Tk n 3,258 890 8.5 5.20 159

Fill s backEill a a2 300 L 290 1.t
Concrete, wall § slab a 1,302 . 15.30 520 .60 i3
s, 2d stoze a 3 15.30 1.3 %.50 1.8
fom a 1,237 . 4.0 5.3 5.00 T
Rsinforcing bar ton 58 192.00 3.4 230,00 iS5
Sloce crotaction a 2,325  10.40 24.2 13,10 1.2
So-Eotal 219.3 209.%

16, Switchyard ¥o.2 -

axcavation, oxron 2 3,142 2.50 .9 300 .2
4o, westiered rock @ - T80 . 3.60  26.3 3.30 8.3
Fill and backfill a ? 3.0 0.3 2.90 9.3
Concrete a 186 - 14.30 3.3 32,60 9.3
“Torm = 553 1.30 2.4 500 . 3.3
Reinforcing bar toq 50 192.00 2:3 239.60 - - L.l
Sleoe orotection a - 2,511 - 10.40 6.1 13.10 "33.8
mravation, rock a 3,208 3.30 15.4  5.20 32.3

Sun-ictai : 135.0 AT %% |
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Tk fters gnit  Quancicy Onlt Fricz Meunc Unit Price mQund
ACE3) ILQ+5S5 AiS%) {110-135)
17. Aocess Road
Eccavation, oormen and S
weathered rock m 155,331 3.10 186 .4 3.10 533.1
frbankent m T 128,991 1.10 - 328.3 1.20 5%4.7
Gravel metalling o 10,20 {.10 41.3 1.30 14.0
- gridge, type HI No 1 1,200.00 5.7 1,800.00 6.7
Sub-total 1,063.2 1,133.3
Toral (1 - 17) 13,617.7 11,601.5
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Table I-06(3) OQONSTRUCTION QOST OF CIVIL WORKS

(PINO [E YWNA WEIR - LOS VEGANCS WEIR (I)MPH'?S)_

C0STO DE AS OBRAS CIVILES

(DERTVADORA PINO DE YUNA - DERIVADORA LOS VEGAKOS)

Foreign . B . Iocak
Work Iters Lhit Quantity Unhit Price Aownt. Unit Price Asount
C(us$)  {(103us$) (us§y  (103ush)
1. Pino & Yua Intake Weir
Excavaticn,” occron o 30,383 2.5 75.9 . 3.00 31.2
do ., weathered rock w3 26,700 3.60 36.1 3,80 101.5
Omaete, weir a3 6,445 45.40  292.6 47.80  393.1
‘o, structure ‘w3 2,210 44.80 99.0 52.60 116.2
Form, welir 2 1,841 §.10 7.5 6.70 12.4
do , strmucture e 1,933 4,310 8.3 6.00 11.6
Reinforcing bar ton 47 £92.00 22.7 230.00 10.6
donsolidaticn grouting m 363 70.60 26.0 62.70 23.1
Ourtain grouting m 672 71.40 48.0 66.60 14.7
Slope protection 2 3,959 10.40 41.2 13.40 53.1
Fill and backfill = 2,210 3.00 6.6 2.90 6.4
Sub-total 124.1 118.8
2. BFealrace Tunnel MNo. 1
Excavation, corron nd 930 2.50 2.3 3.00 - 2.8
& . weathered rock " 465 3.60 1.7 3.80 1.8
3 , 1Ok w’ 186 8.90 1.7 6.20 1.2
do . all classés in ‘
work adit " 9,300 41.80 88,7 26.00 211.8
a0 . all classes in '
tunnel a3 26,040 45.60 1,187.4 39.50 1,028.6
Ferranent stesl support ten 465  2,053.00 $57.4 908.00 422.2
Backfilling portal & work adit m? 558 3.00 1.7 2.90 1.6
Goerete, portal w 744 44.80 33.3 52.60 39.1.
3 , bannel md 9,393 60,00 563.6 62.40 536.1
do , plug w3 n 44.00 16.4 §9.50 18.4
Form, portal & structure a 144 T3 ) 3.2 6.00 4.5
do , binnel w2 26,040 11.50 239.5 6.30 164.1
BackFill grouting =’ 1,335 34.40 48.0 32.50 45.3
Reinforcing bar ton 34 492,00 169.3 230.00 79.1
ansolidation grouting R 688 33.3 22.9 56,00 8.5
Slape protection =2 930 10.30 2.6 13.40 12.%
Sub-total 3,706.7 2,687.6
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T Foreign ' Local
Work Items Unit Quantity "Thit Price  Amount "Unlt Price” Amount
: ‘ (uss) (10%us$)  {Us$) (103us$)

3. Colorado Intake Weir

Excavation, oomon m®> 1,674 2.50 4.2 .00 5.0
&, weathered rock P a7 . 3.60 0.2 3.80 0.2
Ooncrete,weic o’ 1,116 45.40 50.7 47.30 53.3
do, structure n’ 558 44.80 25.0 52.60 2.4
Form, weir n’ - 465 4.10 1.9 6.70 3.1
&, structure n’ 651 4.30 2.8 6.00 3.9
feinforcing bar ton I 492.00 5.5  230.00 2.6
Consol idat fon grouting m 465 70.60 32.8 62.70 29.2
Curtain grouting m 3,069 71.40  219.1 66.60 204.4
Slope protection n’ 651 10.40 6.8 13.40 8.7
Sub-total : | 349.0 339.8
4. Colorxlo Diversion Tunrel
Excavation, all classes in 3 ) _
tunnel m 8,091 4610  373.0 39,00 315.5
do, all classes in 3 ' _ o
intaxe shaft n 214 8.90 1.9 6.20 1.3
permanent steel support kon 84 2,059.00 172.3 908.00 6.0
Back€illing, portal n’ 93 3.00 0.3 2.90 0.3
Concrete, tunrel o 2,046 62.30  127.5 62.20 122.3
do, intake shaft n’ 65 . 44.80 2.9 52.60 3.4
Form, tunnel o 7,719 11.50 83.8 6.30 8.6
3o, shaft " o’ 214 4.30 0.9 6.00 1.3
Reinforcing bar ton 84 §92.00 41.2 230.00 19.3
Backfillirg grouting o 409 .40 4.1 32.50 13.3
Consol idation grouting 223 33.30 7.4 56.00 12,5

Fxcavation, all classes )
in workx adit L.S. 1 120,180.00 111.8 80,370.00 M4.7

Sub-total MH2.1 §931.5




L -50

- Qatinued -
York Teem _ ity Foreign Tocal
L e \nie Quantity (ug;ce (ﬁahg) M{fnsgi@ .(ifa'iﬁ)
5. Surge Tank
Excavation, oomon e 3,843 2.50 9.5 3.00 114
do, wathered rock 1,860 3.60 6.7 3.80 1.1
&, 1ck m 1,116 8,90 9.9 6.20 6.9
do, all Glasses in"shaft m° . 558 6570  36.7 24,70 13.8
Permarent steel support won 9 ' 2,059.00 18.1 %08.00 8.0
Concrete,upper chamber n 88.  g4.80 1.0 52.60 4.7
o ,shaft o 0 353 4480  15.9 52.60 18.6
Form > - 353 23.40 8.3 1040 3.7
Reinforcing bar ton’ 15 £92.00 21.8 '230.00 10.2
" Consolidation greuting - s6  33.30 1.9 55.00 3.1
Slope protection n’ 3,255 16.40 33.9 13.40 - 43.6
Sub-total 166.7 131.1
6. Pensbock _
Excavation, cormon n> 22,599 2.50 565  3.00 61.8
' ‘o, weathered rock n 930 - 3.60 3.3 3.80 3.5
do, -rock . a° - 930 8.90 8.3 6.20 5.8
Fild and backfill s’ 1,488 3.00 4.5 2.90 . ..4.3
Concrete ® . 465  44.80  20.8 - 52.60 2.5
Form e’ 1,116 5,30 1.8 6.00 6.7
Reinforcing bar ton. 5 - 492.00 2.3 230.00 1
Slope protection w 3,720 10.40  38.7 13.40 49.8
sub-total 139.2 1635




I =51

~ Continued ~

_ forelgn Local .
Work Items Unit Quantity Unit Price  Amount Unit Price  Amount
. L _ : {UsS) (103us$) (Us$) | (103us$)

7. power Station Mo, 1

Fxcavation, comon n 2,833 2.50 7.2 3.00 3.6
do, weatherad rock o’ 1,163 3.60 1.2 3.80 44
do, rock = 474 8.90 5.2 6.20 2.9

Fill and back fill Ty 698 3.00 2.1 2.90 2.0

Coocrete, wall ard stab  m® 1,302 45.30 59.0 £6 .60 3.7
do, 2nd stage W 28 45.30 1.3 56.60 1.6

Form . m’ 1,237 4.30 5.3 6.00 7.4

Reinforéing bar ton (3 492,00 33.4 230.00 15.6

Slopé protéction n’ 834 10.40 9.2  13.40  11.8

Sub-total 125.9 128.0
8. Switchyard MNo. 1

Excavation, oorron e 2,604 2.50 6.5 3.00 7.8

o, weathered rock a 1,302 3.60 1.2 3.80 4.9

Fill and back £ill w 670 3.00 2.0 2.90 1.9

Concrete - 186 14.80 8.3 52.60 9.8

Fora n’ 553 4.30 2.4 6.00 3.3

Reinforcing bar ton s 492.00 2.3 230.00 1.1

Slope protection o 800 10.40 8.3 13.40 10.7

Excavation, rock = 121 8.90 1.1 5.20 0.7

Sulr-total 35.6 10.2
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- antdned -
_ . - Forelen _ T Local
Work Iténs thit Quantity Unit Price’ Amunt  Unit Price Aoount
: {Us$) (107U5%) (us$} {10359)
9. [os Veganas Tntake welr (v-3) ' _ '
Excavatiofn, ootron wd 23,250 2.50 58.1 . 3.00 £9.8
do , weatiered rock md 49,290 3.60 177.4 3.80 1872.3
Oncrete, weir md 11,160 45.40 506.7 47.80 533.4
do , structure- w6975 4880 312.5 52.60 366.9
Form, welr - ® 3,720 4.30 16.0 6.00 22,3
do , stnicture =2 3,120 4.10 15.3 6.70 24.9
. Reinforcing bar ton 140 492.00 63.6 . - 230.00 32.1
Gonsolidation grouting 651 70.60 46.0 . 62.70 . . 0.8
Owrtain grouting n 1,302 71.40 93.0 . 66.50  86.7
Slope protéction e 4,218 10.40 44.5 13.40 57.3
Fill and backfill P 7,068 3.00 2.2 2.0 205
Sub-total 1,359.3 1,442.0
10. Bealrace Tunnel do. 2
Excavation, ¢ormon C ow 930 '2.50 2.3 3.00 2.8
&  , weathered rock P 465 3.60 1.7 1.80 1.8
do , rodk =3 185 8.90 1.7 6,20 1.2
do s all classes in - ' .
' work adit o 6,510 41. 80 272.1 26.00 169.2
do » a1l classes in i o . -
tunnel m¥ 19,530 45.60 890.6 39.50 771.4
Permanent steel support ton 372 2,059.00 765.9 908.00 337.8
Backfilling, portal & '
work adit B 553 3.00 1.7 2.90 1.6
Gonerete, portal o3 745 44,30 33.3 52.60 39.1
do , bunel 53 7,068 60.00 424.1 62. 40 441.0
do , phy 3 372 43.90 16.3 49.50 18.4
Form, portal & structure 2 744 .90 3.2 6.00 4.5
3o , el #2 19,530 11.50 224.6 6.30 123.0
Feinforcing bar ton 260 492.00 128.1 230.00 59.9
Badkfidl grouting ml 1,023 34.40 35.2 32,50 33.2
ansolidation grouting @ 753 33.30 25.1 $6.00 42.2
Slope protection =2 930 10.40 9.7 11.40 12.5
Sub-total 2,835.6 2,059.7




I1-53

- Gntinued -
. ] . Foreign Iocal
Work Iters Unit Quantity Unit Price Zromnt  thit Price Fromnt
(5%} (103us$) Wss)  (103ES)
11. Surge Tark Ho. 2
Excavation, oomon o3 1,581 2.50 4.0 3.00 4.7
do , vesthered rock w? 745 3.60 2.7 3.80 2.8
é0 , rock [ 465 . 8.90 4.1 6.20 2.9
do ', all classes in _ _

. shaft L - 651  65.70 42.8 24.70 16.1
rerranent stéel support tn 14 2,059.00 28.7 9G8.00 12.7
Omcrete; vwper charber w3 .93 ©44.80 5.2 52.60 4.9

d& , shaft =3 - 465 44.80 20.8 52.60 24.5
Form _ = 465 23.40 10.9 10.40 4.8
Feinforcing bar o 37 492.00 18.3 230.00 8.6
Osolidation grouting n FL 33.30 2.5 56.00 4.2
Slope protection o 3,255 10.40 33.9 13.40 43.6

Sub-botal 172.9 129.3

12. renstock No. 2
Excavation, oomon Cmd 14,800 2.50 372.2 3,00 45.6

éo , weathered rock i) 2,790 3.60 10.0 3.80 10.6

do , Tock 3 1,209 8.90 10.8 6.20 2.5
Fill and backfill e 930 - 3.00 2.8 2.90 2.1
Oxcrete e 279 44.80 12.5 52.60 14.7
Forn w2 558 4.30 2.4 6.00 3.3
Peinforcing bar ton 5 432.00 2.3 230.00 1.1
S1ope protectian 2 2,511 10. 40 26.1 13.40 33.6

Sub-total 104.1 118,1

13. Power Station Mo, 2
Excavation, coram = 4,454 2.50 11.2 3.00 13.4

do , weathered rock m? 5,487 3.60 19.8 3.80 20.9

3o » TOck = 7,254 8.90 64.6 6.20 45.0
Fill & backfill =3 372 3.00 1.2 2.9 1.1
rcrebs, wall & slab r} 1,302 45.30 59.0 56.60 73.7

do  , nd stage w3’ 28 45.3 1.3 56.60° 1.6
Fom e 1,232 4.30 5.3 6.00 7.4
feinforcing bar ton 68 492,00 33.4 230.00 15.6
Slope protection v 2,325 10. 40 24.2 13.40 31.2

Sub-total 219.9 203.9
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- Omtinuad - ’
: Foreng't . 'l.ooa.l
vork Iters thit OQuantity Unit Price Fncunt _lhit Prloe Aooant
K . {Us$) (10XB3%)  {ws) (103u;$)
14. Switdryard to. 2
Excavation, oaron m} 8,742 2.50 21.9 300 . 26,2
do . weathered rodk =3 7,440 3.60 26.8 3.80 28.3
Fill and backfill =3 260 3.00 0.8 2,90 - 0.8
Gncrete o 166 44.50 8.3 |52.60 9.8
Form =2 558 5.30 2.4 6.00 3.3
Reinforcing bax L 5 492,00 ©2.3 230.00 1.1
Sloge protection &2 2,511 10,40 2.1 - 13.40 - 33.6
E>vavatidn, rock a3 5,208 3.90 46.4 6.20 32.3
Sub-total 135.0 135.4
15. Mooess Boad
ion, oo c ; _
weathered rock & 156,891 3.10 466.4 "3.40 533.4
Erbarirent = 128,991 4.10 528.9 . 4.30 554.7
Gravel retalling s} 10,230 4.10 41.9 ' 4,30 - 44.9
8ridxe, Gp: III to. 4 1,800.00 6.7 1,800.00 - 5.7
Sub-total - 1,063.9 q,138.8
Total (1 - 15} 12,080.0 "10,196.5
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Table I-07(1} COUSTIUCTION COST OF METMN, YORKS
{1, TORITO DAM ~ 108 VOGANOS WEIR OOMPLEX)
- QOSTQ DE LAS OBRAS METALICAS
(PRESA EL TORITO - BE’RIVADORA LOS VEGANOS)
York Items el Quantity “Talt prioe m;fn Unlt Price Aount
(roussy - (us$) (L03uss)
(P5-1) :
1. Oiversion gate (T-1 dan) L det ton  $4.8 2,800 1534 1,200 65.8
2. Oiversida gate (T-2dam) 1 sét * 20.4 2,500 57.1 1,200 24.5
3. Intake gate 1 set - 4.5 4,245 30.8 1,755 1.4
‘4. Intaxe trashrack I set . 1.4 2,170 3.0 1,330 1.9
5. prain plpd & valves - 65.1 1,200 78.1 - 00 $2.1
6. Penstock, steel pice = 1664 1,100 183.0 500 149.8
' ", butterfly valve " 18.6 - 3,300 $1.4 2,700 9.3
7. Tailraca gate 1 set . 1.9 4,125 7.8 1,35 2.7
‘8. A. Colorado metal works - 23.3 3,500 8l.6 1,500 15.0
Sub-total | 656.2 393.5
(ps-2)
1. Oiversion gate 1 set ton 4.3 2,300 26.0 1,200 11.2
2. spillay gate 2 sets = 20,3 3,650 807,9 1,350 293.8
3. Spillway stoplog 1 set . 121.8 3,400 012.7 900 109.7
4. Sandflushgate 1 it . 9.3 3,150 29.3 1,350 12.6
5. Intake gate 1 set . 3.7 3,650 13.5 1,350 5.0
6. Intake trashrack 1 set - . 1.4 2,170 3.0 1,33 1.9
7. Orain plge & valves . 9.7 1,200 36.8 300 24.6
8. Pensiock, steel pipe * 1357 1,100 149.3 900 122.2
. butterily valve - 226 3,300 74.7 2,700 61.1
9. Tailracs gate 1 set - 1.9 4,125 7.8 1,375 2.6
Sub-total 1,561.0 649.7
Total 2,217.2 1,043.2
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Table I-07(2) OONSTRUCTION COST (& METAL WORKS .
{EL, TORITO WEIR ~ 106 VEGANOS WEIR COMPLEX)

5039‘0 DB 1AS. OBRAS HE’TALICAS
{DERIVADORA EL TORITO - DERT VADORA LOS YEGANOS)

: Foreian '_ Tiocal o
york Jtems : Urut Qlan._\ty Unit Frice Anount  Unix Prace Aoant
' . . {US5) (10¢uss) {uss) {103USs)

(P5-1) _
1. - Spilluay gate 2 sets ton 1130 3,65 631.4 1,350 2236
2. Soilley stoplog ) set - 5.4 3,400 3¢.6 900 85.5
3. Sardflush gate 1} set - 9.3 3,150 293 1,350 12.6
£, Intake gate - }set . 3.3 3,870 12.8 1,430 ee
S. Intake trashrack 1 set - e 2,090 3.0 1,330 1.9
€. Drain pipe & valves s~ ag.5 1,200 5.8 800 33,2
7. Penstock, stesl pioe S= e 000 1228 200 100.5
| , butterfly valve  * 166 3,300  6l.& 2,700 56.3
8. Tailrace gate ) sét S LS 4228 7.8 1,35 2.6
o. P Coloredo peial works . 0.6 3,500 40.6 1,500 17.¢
. sub-totzd 1,298.5 545.5

{£5-2) . A : B

1. Diversion gate 1 set . ton - 9.3 2,800 2%.0 1_-260 ]i;?
2. SoUllway ghte 2 sets . .7 2027 3,650 328 1,356 2133
3. Soillvay stoplog 1 set = 1037 3,400 3729 900 9¢.¢
Z. Sandflush gate 1 set o 8.3 3,150 29.3 1,350 12.6
5. Intake gate 1 get - 3.7 3,650 135 1,350 5.0
Iriake treshrack 1 set - 1. 2,170 3.0 1,330 1g
7. Drain pive & valves - 29.6 1,200 35.6  BOO 23.9
. Penstock, stee) pipe - nie 1,100 122.7 200 100.3
| , botterfly valve * 186 3,300 6.4 2,700 50.3
2. Tailrace cate 1 set =19 15 1.8 1,575 2.6
Sub-total 1,412.2 $80.5

Totad 2,711.7 1,135.0
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Table 1—0?(3)"' OONSTRUCTION QOST OF METAL WORKS

(PINO DE YUNA WEIR ~ LOS VBEGANGS WEBIR OOMPLEX)

‘COSTO DE IAS.OBRAS METALICAS

(DERIVADORA PINO DE YUNA - DERIVADORA LOS VEGANOS)

- Foreign Local
vork Itens Unit Quantlty Gnit Price Ampunt  Unlt Price Ascunt
(Uss)  (103us3)  (us$)  10%uss)
{bs-1) ,
1. spillway gate 2 sets ton 1739 - 3,650 631.4 1,350 233.6
2. spilllway stoplog 1 set BT X 3,400 334.6 900 £8.6
3. sandflush gate 1 set - 9.3 3,150 29.3 1,350 12.6
4. Intake gate 1 set - 3.3 3,870 12.8 1,430 i.8
5. Intake trishrack 1 set = l4 2,4 3.0 1,33 1.9
6. Drain pips & valves " 46.5 1,200 5.8 200 "31.2
7. Penstock, steel pipe = 1116 1,100 122.8 260 100.5
, . butterfly valve - 18.6 3,300 61.4 2,700 50.3
B.. Toilrace gate 1 set . 1.9 4,125 7.8 1,375 2.6
9. A. Colorado metal works - 1.6 3,50 40.6 1,500 7.4
' subtstal 1,299.5 ' 549.5
{ps-2) o _ _
1. Diversion gate 1 set toa 9.3 2,800 26.0 1,200 11.2
2. spillway gate 2 sets = 202.7. 3,650 739.8 1,350 213.7
3. Spillway stoplog 1 set - 109.7 3,400 372.9 900 93.8
&, Sandflush gate 1 set - 9.3 3,150 29.3 1,350 12.6
5. Intake gaté - 1 set - 3.7 3,650 13.5 1,350 5.0
6. Tntake trashrack 1 sst - 1.4 2,170 3.0 1,330 1.9
7. Drain pipe s valves = 9.8 1,200 35.8 200 23.9
8. Penstock, steel pipe - 111.6 1,100 122.7 900 100.5
; butterfly valve " 18.6 3,300 61.4 2,700 50.3
9. Tailrace gate 1 set - 1.9 4,125 1.8 1,315 2.6
Sub-total ' 1,412.2 580.5
Total 2,711.7 1,130.0




Table I--08(1)
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CONSTRUCTION COST OF ELICTRICAL $ORKS

(FL TORTTO DAM - LOS VEGANOS WEIR OCMPLEX)
C0STQ DE LAS OBRAS ELECTROMECANICAS

(PRESA EL TORITO - DERIVADORA L[OS VEGANOS)

Unit: uUs$ 103

Poser Staticn to. 1

Power Station No 2

Work Iters ¥.Cc. L.C. Total F.C. _ L.C. Total _
Turbine 456.7 42.4  499.1 4¢4.0 37.8 5018
Cenerator 408.3 37.7  4ds 407.5 33,2 440.7
Main transforwer 130.9 12,1 143 101.2 8.1 105.3
Station transformer 1.8 0.2 2 1.9 0.2 .21
S.éiﬂ:dlgear for Generator 140 13 153 . 3s51.7 - 12.4 164.1
anclllary equiprent 80,5 7.5 88 87.4 7.0 94.3
Miscella. raterials a3 4 47 46.6 3.8  50.4
Telecan. & protection 46.7 4.3 51 50.5 4,2 -,54,7
cutdoor sWitchgear 115.2 10.8 126 124.4 10.7 135.1

Sub-total 1,423.1 132 1,555.1 1,435.1  117.5 '1,552.8
Others 1,074.4 98.6 1,173 1,083.9  86.7 1,170.6
Transmission line 274 24 298 238 21 260

Total 2,771.5 254.6 3,026.1 2,758.0  225.2

©2,983.2
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Table I-08(2) - QONSTRUCTION QOGT (F EILECIRICAL WORKS
{EL; TORTTO WEIR =~ 10S VBHGANOS WEIR COMPIEX)
-C0STO DE LAS OBRAS ELECTROMECARICAS
(DERIVADORA EL TORITO - DERIVADORA LOS VEGAKOS)
Unit: us$ 103

vork . Pcn-.ér Sbation to. 1 Power Station to. 2
rie Ttes F.C. L.C. Total F.C. L.C. Total
‘Purbine 483.4  33.8 417.2 432.8  35.3  468.1
Genérator . 325.2  28.6 353.8 380.1 31 411.1
Main transformer .97.4 8.6 106 94.4 7.6 102
Station transformer 1.8 0.2 2 1.8 0.2 2
Switchgear for Generator 140 13, 153 141.5 . 11.6  153.1
Ancillar- equipment . 73.8 6.5 80.3 81.5 - 6.5 88
Miscella. materials 43 4 47 43.5 3.5 47
Telecan. & protection 46.7 4.3 51 47.1 3.9 51
Outdoor switchgear 116 10 126 116 10 126
Sub-total 1,227.3 109 1,336.3 1,338.7 109.6 1,448.3
Others 925.9 0.9 1,006.8 1,011.1 80.9 1,092
Transnission line 274 24 298 239 - 21 260

Total 2,427.2 213.9 2,641.1 2,588.8 211.5 2,800.3
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Table 1-08(3) * CONSTRUCTICN COST OF BLECTHICAL WORKS
(PINO DB YLRNA WEBIR ~ LOS VEGANCS WEIR QOMPLEX)

. COSTQ DE ' LAS OBRAS ELECTROMECANICAS.

( DERIVADORA PINO DE YUNA — DERTVADORA LOS VEGANOS)

Unit: uss 103

Powar S_tatio_n No. 1

s Power Stétlm-l\b.-z
Work: 1ters F.C.  L.C. 7Total F.C. L.C. fotal
Turbine 353,06 30.7  383.7 432.8 35,3  468.1
Generator 296.2 25.7 3219 380,131 - 411.1
Main transformer 87.4 7:6 95 94.4 7.6 102
Station transformér - 1.7 6.2 L9 1.8 0.2 - 2
Switchgear for generator  133.7 11.5  195.2 141.5 11,6 - 153.1
Ancirally equiprent 69.0  5.9° 749 " 81.5 6.5 88
Miscella. materials 408 3.8 446 43.5 35 - AT
Telecar. & protection 44.5 3.8 48.3 47.1 3.9 51
Outdoor switchgear 110.2 9.5 119.7 116 10 . - 126
‘Sub-total 1,136.5 98.7 1,235.2 1,338.7 109.6 1,448.3
Others 802 78 - 98  1,011.1 80.9 1,092
Transmission line 274 - 24 298 239 21 260
Total ©2,312.5 200.7° 2,513.2 2,588.8  211.5 -2,800.3
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Table I-0H(1) ESTIMATED ECONOMIC OONSTRICFION COST

“{FL TORITO DAM-10S VEGANOS WEIR COMPLEX)

COST_ECONOMICO -DE_CONSTRUCCION
(PRESA EL TORITO ~ DERIVADORA LOS VEGANOS).

T RD$1¢3
_ Poreign Local
viork Item Ourrency Currency Total
o . Portion Portion
1. Ceneral 2,412.2 1,111.0 3,523.2
2. Civil ¥orks
2.1 ps-1 | .
- {1). Dam Intake Weir .27,310.9 112,457.5 39,768.4
(2) Power Facilities 10,297.0 4,339.2 14,636.2
Sub-total (2.1) 37,607.8 16,796.7 54,405.5
2.2 PS=2 - ' , '
S {1) Intakeé Weir 2,565.8 1,530.3 4,096.1
{2) Power Facilities 5,606.1 2,412.3 8,018.4
Sub-total (2.2) 8,171.8 3,942.5 12,114.3
Sub-total (2) 45,779.7 20,739.2 66,518.9
3. Building Yorks
3.1 PS-1 198.2 61.5 259.7
3.2 pS-2 198.2 61.5 259.7
Sub-total (3) 396.5 122.9. 519.4
4. Metal Vorks
4.1 pS-1 1,049.9 354.2 1,404.1
4.2 Ps5-2 2,497.6 5¢4.7 3,082.3
Sub-total (4) 3,517.5 938.9 4,486.4
S. Generating Bguipment and '
“ransmission Line
5.1 P3-1 4,434.4 229.1 4,662.5
5.2 PS-2 4,412.8 202.7 4,615.5
Sub-total (5) 8,847.2 431.8 9,279.0
6. Road Construction 2,456.2 1,481.0 3,937.2
7. Land Aoguisition 0.0 608.7 608.7
8. Engineering Service and
Adninistration 4,784.1 1,887.9 6,672.0
9. Physical Contingency - 7,226.3 - 2,719.2 10,005.5
Total - 15,449.7 30,100.6  105,550.3
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Table T-09(2)  ESTIMAIED BOONOMIC QUNSTRUCTION OO6T

(FL AORITO WEIR — LOS VEGANOS WEIR QOMPLEX)
COSTO ECONOMICO DE CONSTRUCCION

(DERIVADORA EL TORITO - DERIVADORA LOS VEGANOS)

‘ Unit: RD$103
7 Foreign Iocal
Work Itera Qurrency Qurrency Total
Portion portion
1. General 1,088.6 521.2 1,609.8
2. Civil Vorks
2.1 PS-1 -
(1) Intake Weir 2,921.8 1,759.4 4,681.2
(2) Power Facilities 19,425.0 3,971.7 13,396.7
Sub-total (2.1) 12,346.8 5,731.1 18,077.9
(1) TIntake Weir 2,174.9 1,279.8 3,454.7
{2} Power Facilities 5,548.0 2,387.6 7,935.6
Sub-total (2.2) 7,722.9 3,667.4. 11,390.3
Sub-Total (2) 20,069.7 9,398.5 29,468.2
3. Euilding Yiorks
3.1 PS-1 198.2 61.5 259.7
3.2 ps-2 198.2 61.5 259.7
Sub-Total (3) 396.4 123.0 519.4
4, Metal Yiorks .
4.1 PS-1 2,079.2 494.6 2,573.8
4.2 PS—2 2,259-5 522-6 2‘78201
Sub~Total (4) 4,338.7 1,017.2 5,355.9
5. Generating Equiprent and
Transgaission Line
5.1 Ps-1 3,883.5 192.5 4,076.0
5.2 PS-2 4,142.1 190.4 -4,332.5
Sub~Total (5) 8,025.6 382.9 8,408.5
6. Road Construction 1,702.2 1,025.0 2,7271.2
7. Land Aogquisition 218.8 218.8
8. Ewineering Scxvice and _ '
Adninistration 3,562.0 1,268.8 4,830.8
9, Physical Contingency 3,918.5 1,395.6 5,314.1
Total 15,351.0 58,452.7

43,101.7
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Table 1-09(3) ESTIMATED ECONOMIC CONSTRUCTION QOST

(PINO D2 YUNA WEIR ~ 108 VEGANCS WEIR OOMPI¥X
COSTO ECONOMICO DE CONSTRUCCION

(DERIVADORA PINO DE YUNA = DERIVADORA LOS VEGANOS)

Unit: RD$103
Forelgn Local
Work Item Gurrency Qurrency Total
Portion Porticn
1. General 957.6 458.9 1,416.5
2. Civil wWorks
2.1 ps-1
() Dam Intake Weir 1,717.0 1,006.7 2,723.7
{2) Power Facilities 8,185.6 3,460.0 11,645.6
Sub—-total (2.1) 9,902.6 4,466.7 14,369.3
2+2 PS"'2
(1) Intake Weir 2,174.7 1,279.9 3,454.06
(2) Power Facilities 5,547.4 2,405.5 7,952.9
Sub-total (2.2) 7,722.} 3,685.4 11,402.5
Sub-total (2) 17,624.7 8,152.1 18,066.0
3. Building Works
3.1 PS-1 198.2 61.5 259.7
3.2 P52 198.2 61.5 259.7
Sub-total (3) 396.5 122.9 519.4
4. Metal Works
4.1 P5-1 2,079.2 494.6 2,543.8
4.2 ps-2 2,259.5 522.5 2,782.0
Sub—-total (4) 4,338.7 1,017.0 5,355.7
5. Generating Equipment and
Transmission Line
5.1 PBS-1 3,700.0 180.6 3,880.6
5.2 P52 4,142.1 190.4 4,332.5
Sub-total (5) 7.,842.1 371.¢ 8,213.1
6. Boad Construction 1,702.2 1,025.0 2,721.2
7. Land Acguisition 0.0 182.4 182.4
8. BEwyincering Service amd _
Mindnistration ©3,192.2 1,132.0 4,324.2
9. Physical Contingency. 3,511.4 1,245.2 4,756.6
Total 39,565.3 13,706.4 53,271.7




Table I-10

I-64

ESTIMAIE (F ANNUAL O8M OOST

COST ANUAL _DZ OPERACION Y MANTENIMIENTO

+

A)

3)

)

Estimate of Annuwal OsM Gost

1. Personnel expense RD$151,000
tNo. of Pexrsonnel
P.S.1 P.5.2 Tage Aount
(Administration) (RDS) (RDS)
1) Menager 1 1 900 1,800
2} Clerk 1 1 400 800
3) triver 1 1 300 600
4) Janitor 1 1 225 450
5) Watchran 2 2 275 1,100
{Ceration)
8) perator {electric) 2 2 100 2,800
Fj) " {medhanic) 1 1 700 1,400
8) " {gat=) 2 2 300 1,200
{(Maintenance cred)
9) Crew 3 3 460 2,400
Total rDS 12,530/conth

Annual personrel expense.

2. Haintenance and repair oost

12,550 x 12 = RD$151,000

RD§120,000

1} Intake welr and waterway

2} Powerstatian

3. Other expenses

Insurance, office consumables, etc.

Summary of 08 Cost

1. Personnel expense

2. Maintenance ard repair oost

3. Cther cxpenses

40,000
80,000
RDS 20,000
20,000

RDS291,000

151,000
120,000
20,000

Percentage of estimated annual O&M ocost

for the total construction cost:

(103 =DS)

291/58,452 = 100 = 0.5 (%)

Mmnual G&M Gost:

1. El ‘forito dam - Los
Veganos weir complex

2. El ‘9orito weir - Los
Veganos welr complex

RD$105,550.3 x 103 x 0.5(2) = RD$527.7 x 103

RD$58,452.7 x 103 x 0.5(3) = RD$292.3 % 10°

3. Pino de Yuna weir - Ios

Veganos weir oomplex

RD$53,270.7 x 163 x 0.5(3) = RD$266.3 x 103
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Table I-14  FIOW OF FOUNOMIC QOST

(EL TORITO DAM ~ 105 VEGANOS WETR COMPLEX)

BLUJO DEL COSTO ECONOMICO o

(PRESA EL TORITO - DERIVADORA LOS VEGANOS)

, Unit: RD$10°
' Replacament O & M
Year Construction Cost Cost Oost Total
F.Cc. L.C. F.¢. I.C. I..C. F.C. L.C. Total

1 2,158.4 1,380.2 - - - 2,058.4 1,380.2 3,538.6
2 4,906.7 1,868.6 - - ~ 4,906.7 1,868.6 6,775.3
3 12,788.5 5,453.4 - - - 12,788.5 5,453.4 18,241.9
4 22,537.4 17,941.8 - - -~ 22,537.4 17,941.%8 30,479.2
5 24,435.0 8,953.5 - - 131.9 24,435.0 9,085.4 33,520.4
6 8,617.3 4,488.7 - - 385.7 $,617.3 4,884.4 13,501.7
7 - - - - 527.7 - 527.7 527.7
20 - - - - 527 - 5211 521.7
21 - - - - 521.17 - 527.7 521.7
22 - - - - 521.7 - 527.17 527.7
23 - - - - 527.7 - 527.7 527.7
36 527.7 527.7 527.7
37 - - 1,470.9 - 527.7 1,470.9  521.7 1,998.6
g - - 1,167.3 - 527.7 1,167.3  521.7 1,695.0
39 - - 5,883.5 419.0 527.7 5,883.5 946.7 6,830.2
49 - —  4,669.4 563.8 527.7 4,66%.4 1,091.5 5,760.9
41 - - - 476.1  527.7 -~ 1,003.8 1,003.8
42 - - ~ - 527.7 - 527.7 527.7
50 - - - - 527.7 - 527.7 527.7
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Table I-15 FLOW OF POONOMIC OOGT
(EL TORITO WEIR ~ [0S VEGANCG WEIR OOMPLEX)
FLUJO DEL, COSTO ECONOMICO
(DERTVADORA El, TORITO - DERIVADORA LO5 VEGANOS)

Unit: RD$103

Replacement O & M’

Construction Cost Cost Cost Total

F.C. L.C. F.c. L.C. L.C. F.C. L.C. Total
1 1,359.2 844.0 - - - 1,359.2  844.0 2,203.2
2 3,566.2 1,136.1 - - - - 3,566.2 1,136.1  4,702.3.
3 7,095.1  2,595.2° - - - 7,095.1 2,595.2  9,690.3
4  21,018.7 4,776.5 - - - 21,018.7 4,776.5 25,795.2
5 . 7,999.9 - 4,571.5 - - 73.1  7,993.9 4,650.6 12,650.5
6 2,062.6 1,421.7 - - 219.2  2,062.6 1,640.9  3,703.5
7 - - - - 292.3 - 292.3 292.3
20 - - - - 292.3 - 292.3 292.3
21 - - - - 292.3 -~ 292.3 292.3
22 = - - = 292.3 - 292.3 292.3
23 - - - - 292.3 - 292.3 292.3
36 292.3 292.3 292.3
37 -~ - 1,l12.8 - 292.3 1,112.8  292.3  1,405.1
38 - - 1,112.8 - 292.3 1,112.8  292.3  1,405.1
39 - - 8,902.3 326.0 292.3 8,902.3 618.3  9,520.6
40 - - ~ 595.4  292.3 887.7 887.7
41 - -~ - 338.7  292.3 631.0 631.0
42 - - - 292.3 292.3 292.3
50 1292.3 292.3 292.3
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Table I-16  FLOW OF BQONOMIC QOST
(PINO DE YONO WEIR - 10S
VEGANGS WEIR OOMPLEX) -
FLUJO DEL COSTO ECONOMICQ
{DERIVADORA PINO DE YUNA - DERIVADORA
LOS VEGANOS) Unit: RD$10
' : Replacement 0O&M Total T
Year Construction Cost Cost . | Cost , )
F.C. L.Cl F-C- L'C- L.C- F.c- LICI ‘Ibtal
1 1,322,5 814.2 - - - 1,322.5 814.2  2,136.7
2 3,429.4 1,092.8 ~ - - 3,426.4 - 1,092.8  4,522.2
3 6,959.5 . 2,516.6 - ~ - 6,959.5 ~2,516.6  9,476.1
4 19,849.4 4;384.6 - - - 19,849.4 4,384.6 . 24,234.0
5 7,061.3  4,044.1 - - 67.0 7,061.3 4,116.1 11,172.4
6 943.0 853.9 - - 199.7 943.0 1,055.0  1,996.6
7 - - - - 266.3 - 266.3 266.3
20 - - - - 266.3 - 266.3 266.3
21 - - - - 266.3 -~ 266.3 266.3
22 - - - - 266.3 - 266.3 266.3
23 - - - - 266.3 - 266.3 266.3
36 - - - - 266.3 - 266.3 266.3
37 - - 1,105.0 - 266.3 1,105.0 266.3 1,371.3
38 - - 1,105.0 - 266.3  1,105.0 266.3  1,371.3
39 - - 8,839.3 316.3 266.3  8,839.3 583.1  9,422.4
40 - - - £92,9 266.3 - 859.2 859.2
an - - - 344.0 266.3 - 610.3 610.3
42 - - - — 266.3 - 266.3 266.3
50 - - - - 266.3 - 266.3 266.3
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Table I-17  ESTIMATE OF CAPACITY VALUE
- 20 W GAS TURBIRE INIT)
ESTIMADO DEL, VALOR DE _CAPACIDAD

‘(TURBINA DE GAS DE 10 ¥d)

Item ' Valve/Factor
1) Installation Cost USS$346, 5/kH
Foreign portion (908)  311.85 x 1.6 = RD$498.9
' tocal portion  (10%) 34.65 x 1.0 = RDS 34.6
Total :  RD$533.5/x¢
2) AMdjustment Factor _ _ ‘
- " (Hydro) (Gas)
T/L loss 5.0  10.0
Foroed cutage 0.5 4.0
Station service 0.5 2.1
Overhaul . 2.0 5.0
Factor . 7
. {1 - 0.15)(2 - 0.005) (1 - 0.005) (1 ~ 0.02} _ , 45¢
{1-0.100(Q - 0.0 {1 - 0.021) {1 - 0.05)
~3) Capacity Value 533.5 x 1.026 = RD$547.38/kW
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Table I-18 -  ESTIMATE OF ENERGY VALLE
: (10 MY GAS 'IURBINE WNIT)
_ESTIMADO DEL, VALOR DE ENERGIA
" (TURBINA DE GAS DE 10 M)
Item Value
1) Fuel Type Gas-oil
2) Fueel Oost: -
Financial RD$44.50/bb1
Foonomic (x 1.641) RDST1.20/1b1
3)  Heating Value 1.556 x 10° kcal/pp142
4) Heat Rate (Specific fuel consumptitn) 3,702 kca]jld'm&
5) Energy Valve (Before ad]mwmt) RDSO. 1694/16*.‘;1
Item (4)/(3) x (2) ' :
6) Adjustrent Factor .
(Hydro) -’ (Gas)
/1, 1oss 15.0 10.0
Station service 0‘.5 2.1
o (1-0,15) (1-0.008) o
Factor = 11=0.10) (1= 0.021) = 0.960
7) Enérgy Valuve (After adjustment) _ S
Itenm (5) x (6) = RDS0.1626/kvh
Nobe: Shadow Exchange Rate

-u,

/s
/2
/3

Ba:sed on actual record

: Acoording to Clause 3,2.1 of (TE report in October 1983,

The spemflc oconsurption for gas turbire is ad;usted for
52 lower in efficiency, referring to actual reocord, i.e.,

3,526 % 1.05 ¥ 3,702 (kcal/kwh)
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Table I-19  ESTIMATE OF ENERGY VALLE

(65 M1 OIL-FIRED WNIT)
" ESTIMADO DEL YALOR DE ENERGIA

(PLANTA DE YAPOR DE 65 MA)

Itenm Value
1) Fuel Tdype Bunker C
2) Fuel Cost:
Financial RD$26.00/bb1 -
Eccnamie (x'1.6) RD$41.60/bbl
3) Heating Value 1.556 x 106 kcal/bbl
4) MHeat Rate (Specific fudl consumption) 2,590 kcal/kwh
5) Energy Valud (Before adjustment) RD$0.07/Kh
Iten (4)/(3) x (2)
6) AMdjustrent Factor )
(Hydro) (Gas)
T/L loss 15.0 10.0
Station service 0.5 10.0
_ (1-0.15) (1 - 0.005) 1 ¢
Factor = 179,10 (1~ 0.010) 1.044
7) Energy Value (After adjustment) RDS0,074/kvh
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Table I-20  ESTIMATE OF ENERGY VAUE ~
- {X30 M? QOAL~FIRED WNIT)
({PLANTA DE QUEQ!A' DE CARBON DE 130 MW)
.+ Them Value
1) Fuel Type Qoal
2} Fuel Cost o
Financial RDS 78.5/ton -
Economic (x 1.6} RD$126.0/ton
3) Heating Value 6.638 x 10® kcal/ton
4) Heat Rate (Specific fuel conswption) = 2,450 kcal/kih
5) Inergy Value (Before adjustment) _- _ RD50.0465/kivh
Item (4)/(3} x (2)
6)  Adjustment Factor
(Hydro) ; (Gas} .
/L loss 15.0 - 10.0 :
Station servioe 0.5 - 10.0 -
_{1-0.15)(1-0.005) L
Factor = -5 6y (1 - 0.310) = - = l.044
7) Energy Valuve (After adjustment) . - - RD50.0485/Gh -
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Table I-21  ANNUAY, FNERGY VAIUE
VALOR ANUAL DE ENERGIA

I " Annual Enérgy . Energy Value T Annual
Statfons ~ output G - (FO3/34h) S i He

 primary Silary PEix ,!1_75-. i _{2 Pri 2 1

El Torito Dam - Los Vagamws Weir Carplex

El Torito o o N

Dam 22.2 15.8 0.1626  0.06125 3,609.8 967.8

Weir - 18.9 22.8 0.1626  0.06125 3,073.1  1,396.5
Total . 4l.1 38.6 6,682.9 2,364.3

El Torito Welr -~ Los Veganos Weir Complex

El Forito N _ _

Voir 15.2 16.9 0.1626  0.06125 2,471.5 1,035.1

Heir 16.4 19.0 0.1626  0.06125 2,666.7 1,163.8
Total - 31.6 - 35.9 , 5,138.2 2,198.9

Pivo de Yuno - Los Veganos Weir Camplex

Pino de L ‘ -

Yuna eixr 12,7 13.7 0.1626  0.06125 2,065.0  839.1

Los Veganos A

veir 16.4  19.0 0.1626  0.06125 2,666.7 1,163.8
Total 29.1 32,1 ’ 4,731.7 2,002.9

dNote: /_1:' Refer to Tab}é 1-18.
/2i Average of value estimated in Table I-19 and I-20.
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Table I-22 ANMWAL O & M VALVE -
VALOR ANUAL DE OPERACION Y MANTENIMIENTQ

Tnstalled ooy Fixed O & M Variaplé O & M.
~ Capacity Qutput Rate Arount. - Rate Arount
(34} @) (ROS/K) (RDS103)  (RD mill/kesh) (RD$10°)

Fl Torito Dam - Los Veganos Welr Complex .
£l Torito Dam 10.3 - 11.55 119.0

Primary - 22,2 . _ - . 3.08 68,3
Secondary - 15.38 - - 2.96 o 46.=8
Los Veganos 8.8 - 11,55  101.6 R .
Primary - 18.9 - - . 3.08 - 58.2
Secondaxy - 22.8 - e , 2.96 67.5
Total 19.1 220.6 240.8
El Torito Weir - Los Veganos P.eLrCa*plex
El forito Weir 7.2 - 11.55 83.2 - e
Pr imary - 15.2 - - - 3.08 26.8
Seoondary - 16.9 - - 2.96 50.0
Primary - 16.4 - - 3.08  50.5
Secondary - 19.0 - - - 3.96 56.3
Total 14.9 172.1 - 203.6
Pino de Yuna - Yos Veganos Weir Complex |
Pino de Yuna 6.3 - 11.55 72.8 - -
Pr imary - 12.7 - - 3.08  39.1
Scoondary - 13.7 - - 2.96 40.6
Los Veganos 1.7 - 11.55 88.9 - - -
Primary - 16.4 - - 3.08 50.5
Secondary - 19.0 - - 2.96 56.3

Total 14.0 161.7 186.5
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Table I-23 FLOW OF BECONOMIC BENFPIT
: (FL ‘TORITO DAM - LOS
VEGANOS WEIR OQMPLEX)
FLUJO DEL BENERICIO ECONOMICO

(PRESA BT, TORITO - DERIVADORA LGS VECANos) — Unit: 9§10l

Capacity - Primary Secordary Fixed  Variable

E

Value/l  Fnergy/2  Energy/2 0s}/3 osM /3 Total

1

2

3
4 5,227.5 - - - - - 5,227.5
5 5,221.5 1,536.6 = 698.3 50.8 62.9 7,576.1
6 - 4,878.0 ' 1,880.4 161.1 183.3 7,102.8
7 - 16,682.9  2,364.3 220.6 240.8 9,508.6
20 - 6,682.9 2,364.3 220.6 240.8 9,508.6
21 4,704.7  6,682.9 2,364.3 220.6 240.8 14,213.3
22 4,704,7 6,682.9 2,364.3 - 220.6 240.8 14,213.3

23 - 6,682.9  2,364.3 220.6 240.8 9,508.6

36 - 16,682.9 2,364.3 220.6 240.8 9,508.6
- 6,682.9 2,364.3 220.6 240.8 9,508.6
38 4,704.7  6,682.9  2,364.3 220.6 240.8 14,213.3
39 4,704.7 6,682.9 2,364.3 220.6 1240.8 14,213.3
40 - ' 6,682.9 2,364.3 220.6 240.8 9,508.6
41 - 6,682.9 ~  2,364.3 220.6 240.8 9,508.6
42 - © 6,682.9 2,364.3 220.6 240.8 9,508.6
© 50 - 6,682.9 2,364.3 220.6 240.8 9,508.6

Note: /1 & Refer to Table I-17.
/2: Refer to Table I-21.
/3: Refer to Table I-22.
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Table I-24 FLOW OF IOONDMIC BENEFIT

(FZ, TORITO WEIR - 105 VAGANOS WRIR OOMPLEX)
PLUJO DEL BENEFICIQ ECONOMICO '

(DERIVADORA EL TORITO - DERIVADORA LOS VECANOS)

ra 2all

_Unit: ro$lod

Primary Secondary

Capacity Fixed Variable .

Year Value/1 Enerqgy/2 Pnerqgy/2 osM/3 oRY/3 ‘Ibtal_
1

2

3

4 4,078.0 - 4,078.0
5 4,078.0 1,333.3 581.9 44.5 53.4 6,091.0
6 - '3,902.4 1,681.3 130.5 155.2 5,869.4
7 - 5,138.2 2,198.9 172.1 203.6 7,712.7
20 - 5,138.2 2,198.9 172.1 203.6 7,N2.17
21 3,670.2  5,138.2 2,198.9 172.1 203.6 11,382.9
22 3,670.2 5,138.2 2,198.9 172.1 203.6 11,382.9
23 - 5,138.2 2,198.9 172.1 203.6 7,712.7
36 - 5,138.2 2,198.9 172.1 203.6 7,12.17
37 - 5,138.2 2,198.9 172.1 203.6 7,712.17
38 3,670.2 5,138.2 2,198.9 172.1  203.6 11,382.9
39 3,670.2 5,138.2 2,198.9 172.1 203.6  11,382.9
A0 - 5,138.2 2,198.9 172.1 - 203.6 7,N2.7
41 - 5,138.2 2,198.9 172.1 203.6 7,712.17
42 - 5,138.2 2,198.9 172.1 1203.6 7,712.7
50 - 5,138.2 2,198.9 172.1 203.6 7,7M2.7"
Note: [_1_: Refer to Table 1-17.

/2:
/3

Refer to Table I-21.
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Table I-25 FI{3 OF EQCHQMIC BENEFLT
(PINO [ YWNA WEIR -
I0S VEGANCS WEIR QOIPIEX)
FLYJOQ DEL, BENEFICIO ECONOMICO
(DERIVADGRA PINO DE YUNA - DERIVADORA LOS VEGANOS)
Unit: RD$103

vear Capacity  Primary Secondary ~ Fixed  Variable

value/L  Energy/?  Enerqy/Z o3 om/3 Total

i - - - - - -

2 - - - - - -

3 - - _ - - -

4 3,831.7 - - -~ - 3,831.7
5 3,831.7 1,333.3 581.9 44,5 53.4 5,844.7
6 - 3,699.2 1,583.3 125.3 146.6 5,554.4
7 - 4,731.7 2,002.9 161.7 186.4 7,082.7
20 - 4,73i.7 2,00&.9 161.7 186.4 7,035.7
21 3,448.5  4,731.7 2,002.9 161.7 186.4 10,531.2
22 3,448.5 4,731.7 2,002.9 161.7 186.4 10,531.2
23 - 4,731.7 2,002.9 - 161.7 186.4 7,082.7
36 - 4,731.7 2,005.9 161.7 186.4 7,082.7
37 - 4,731.17 2,002.9 161.7 186.4 7,082.7
38 3,448.5 4,731.7  2,002.9 161.7 186.4 10,531.2
39 3,448.5 4,731.7 2,002.9 161.7 136.4 10,531.2
40 - 4,731.7 2,002.9 161.7 186.4 7,082.7
50 - - 4,731.7 2,002.9 161.7 186.4 7,082.7

Note: /31 Refer to Table 1-17
/2% Refer to Table 1-21
/3t Refex to Table 1-22
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Table I-37  FINANCIAL, REPLACEMENT COGT
COSTO FINANCIERO DE REPOSICION
_ Unit: RD$103

bivect Cost  Including B/S  Incl. price 50% of Total
Year (Blectro-mechanic) & Physical Cont. Escalation Investment

F/C L/C F/C 1,/C F/C 1./C F/C L/C
PIAN-A )
(El Torito Dam -~ Ios Veganos Welr)
37th 863.8 0.0 1,021.3 0.0 1,147.6 0.0 1,032.8 0.0
38th 685.5 0.0 810.6 0.0 965.4 0.0 868.9 0.0
39th 3,455.2  437.5 4,085.8 517.3 5,158.2  703.8 4,642.4  633.4
A0th 3,742.2 588.7 3,242.7 ~696.1 4,339.5 1,022.8 3,9056  920.5
41st 0.0  497.0 0.0 - 587.7 0.0 932.% 0.0  839.3
Total  7,746.7 1,523.2 9,160.5 1,801.1 11,610.7 2,659.2 10,449.7 2,393.2
PLAN-B
(El Torito Weir - Los Veganos Weir)
37th 800.2 0.0 968.2 0.0 1,087.9 0.0 979.1 0.0
38th 745.3 0.0 901.8 0.0 1,074.1 0.0 966.7 9.0
39th 6,182.2  402.4 7,480.4  486.9 9,443.8  662.4 8,499.4 596, 2
40th 0.0 735.1 0.0  889.5 0.0 1,307.¢ 0.0 1,176.3
41st 0.0 418.1 0.0  505.9 0.0 802.8 0.0 722.5
qotal  7,727.7 1,555.6 9,350.4 1,882.3 11,605.8 2,771.9 10,445.2 2,495.0
PLAR-C
(rino de Yuna - Los Veganos Weir)
37th 800.2 0.0  968.2 0.6 1,087.9 0.0 979.1 0.0
38th 734.4 0.0 888.6 0.0 1,058.3 0.0 952.5 0.0
39th 6,138.5  402.4 7,427.6 486.9 9,377.2  662.4 8,439.5  596.2
40th 0.0  732.6 6.0  886.4 0.0 1,302.4 0.0 1,172.2
41st 0.0  M413.0 0.0 499.7 0.0 793.0 6.0 713.7
Total  7,673.1 1,548.0 9,234.4 1,873.0 11,523.4 2,757.8 10,371.1 2,482.1
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FINANCIAL, INTERNAL, RATE OF RETURN (1)

(FL TORYTO DAM - [0S VEGANOS WEIR QOMPLEX)

FASA INTERNA DE _RETORNO FINANCIERO (1)

TPHESA EL TORITO -~ DERI VADORA LOS VEGAHOS}

Unit: RD$103
_ —oosts T T e o
Yecar Capital/Replace. 0iM Enor. Sales fTotal Primary Second- ‘I‘otal Surplus
Cost(FC) Cost{IC) Cost Cost Costs Energy ary Encr. Benefits = B
1 1,434.4 1,660.8 3,095.2 —3,095.2
2 3,445.7 2,438.0 5,883.7 - -5,883.7
3 9,519.6 7,650.6 117,170.2 -17,170.2
4 17,7831 12,024.4 . 29,807.5 : N ~29,807.5
5 20,024.3 14,617.5 132.6  607.5 35,431.9 1,222.9 1,475.2 2,698.1 -32,733.8
6  7,639.9 7,822.0 397.9 . 1,768.5 17,628.3 3,882.2 3,972.8 ' 7,855.0  -9,773.3
7-36 530.6  2,322.1  2,852.7 5,318.6 4,995.1 10,313.7 ~ 7,461.0
37 1,032.8 530.6 2,322.1  3,885.5 5,318.6 4,935.1 10,313.7  6,428.2
38 868.9 530.6 2,322.1  3,721.6 5,318.6 4,995.1 10,313.7 6,592.1
39 4,642.4  633.4 530.6 2,322.1  8,128.5 5,318.6" 4,995:1° 10,313.7  2,185.2
50 3,905.6  920.5 530.6 2,322.1  7,678.8 5,318.6 4,995.1 10,313.7 _ 2,634.4}p
41 839.3 '530.6 2,322.1  3,692.0 5,318.6 4,995.1  10,313.7  6,621.7
42-50 530.6 - 2,322.1  2,852.7 5,318.6 4,995.1 10,313.7  7,461.0
Return: 6.1%

Financial Internal Rate of
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Table I~39 FINANCIAL, INTERNAL RATE OF REIURN (2)

(EX, TORITO WEIR ~ L0S VEGANOS WEIR OOMPLEX)

TASA INTERNA DE RETORNO FINANCIERO (2)

(DERIVADORA EL TORITO ~ DERIVADORA LOS VEGANOS)

_ Unit: RD$103
R ' Costs . : Revenue

Year Capital/Replace. = O&M  Ener.Sales fotal Primary Second~ Total  Surplus

Cost(FC) = Cost{IL)} Cost Cost Costs FEnergy ary Enér. Benefits
1 900.4 1,002.8 : 1,913.2 -1,913.2
2 2,504.4 1,472.3 . 3,976.7 ~3,976.7
3 5,281.5 3,632.4 '_ 8,913.9 -8,913.9
‘4 16,584.7 7,220.5 23,805.2 -23,805.2
5 6,691 7,473.2 7.4 515.7 14,7514 1,285.6 1,429.4 2,715.0 ~12,036.4
6 1,828;7- 2,506.7 214.2 1,499.0 6,064.4 3,958.3 4,465.8 8,424.2 2,359.8
7-36 © 285.5  1,966.6 2,252.1 4,089.3 4,645.7 8,735.0 6,482.9
37 979.1 285.5 1,966.6 3,231.2 4,089.3 4,645.7 8,735.0 5,503.8
38 966.7  285.5 1,966.6 3,218.8 4,089.3 4,645.7 8,735.0 5,516.2
39 8,499.4 596.2  285.5 1,966.6 11,347.7 4,089.3 4,645.7 8,735.0 -2,612.7
40 1,176.3 285.5 1,966.6 3,428,4 4,089.3 4,645.7 8,735.0 5,306.6
a0 722.5 285.5 1,966.6 2,974.6 4,089.3 4,645.7 8,735.0 5,760.4
42-50 285.5 1,966.6 2,252.1 4,089.3 4,645.7 8,735.0 6,482.9

Financial Internal Rate of Return: 10.1%
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Table I-40° FPINANCIAL M'BmAL RATE OF RETURN (3)
"(PTRO DE YUNA = 105 VPGANOS WEIR COLPLEX)
TASA INTERNA DE RETORNO FINANCIEID (3)
(DERTVADORA PING DE YUNA - DERTZAICGIA ws VEGAHOS)

_ _ L:nit- mslo
) o Oosts ' ' ‘ . Revenue -m - _ éi?
Year Capital/ﬂeplace. O&M Ener. Sales Tbtal Primary Seoond-~ r”b-t;;nl . Surplus
.. Cost{FC) 'Cost{IL) Cost Cost : .. ~ Costs Energqy ary bEner. Benefils ,
1 - 876.2 976.6 . . 1,852.8 L ~1,852.8
2 2,408.3 1,416.2 | 7 3,824.5 S -3,824.5
3 5,180.6 3,522.4 T 8,703.0 e T _8,703.0
&  15,665:.1  6,579.4 L 22,204.5 R o =22,244.5
S  5,906.1 6,605.1 60.7  515.7 13,087.6 1,069.1 1,229.4 2,290.5  -10,797.1
6 836.0 1,505.7 182.1 1,416.0 3,939 8 2,944.0 3,345.2 6,289.2 2,349.4
7-36 77 242.8 " 1,800.5 -~ 2,043.4 3,765.8  4,231.6 *7,997.4° - 5,954.1
37 979.1 - 242.8 * +1,800.5~ ~3,022.4:3,765.8  4,231.6 7,997.4 4,975.0
38 9525 2428 1,800.5  2,995.8 3,765.8 4,231.6 7,997.4 5,001.6
39 8,439.5  596.2 242.8 1,800.5 }“11 079.0 3,765.8 4,231.6 7,997.4  -3,080.7
40 1,172.2 °242.8 1,800.5 © 3,215.5 3,765.8 4,231.6 7,997.4" 4,781.
41 . M3.7.242.8 1;300.5-. 2,757.0 3,765.8 - 4,231.6 7,997.4 . 5,240.3
42-50 : . 242.8  1,800.5  2,043.3 3,765.8 4,231.6 7,997.4 5,954.1

Financial Intérmal Rate of Beturn: . 106.1% -
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Table I-41 'FINANCIALVINTERNAL RATE OF RETURN {4)
(EL, TORITO DAM: SINGLE)

TASA INTERNA DE RETORNO FIHANCIERO (4)
(PRESA EI, TORITO Sﬁﬂtﬂ

tnits RDS103
Cbsts — ’ T Povenue. t
Year “Capital/feplace, O Bnor. Sales Total Primary Second- Total  Surplus
Cost (FC) Cost(1C) ~ Cost Cost _Costs Energy °_ary Encr. Benefits
1 1,044.4  1,213.6 - 2,258.0 ~2,258.0
2 1,590.0 1,695.7 : 3,285.7 -3,285.7
3 6,250.8 4,758.7 11,009.5 | -11,008.5
4  $,800.5 7,619.4 - 16,419.9 -16,419.9
5 19,653.0 13,505.9 . 33,158.9 - -33,158.9
6 7,369.8 7,828.8 101.7  276.8 15,577.1 713.2 S511.2 1,229.4 -14,347.7
7-37 | 406.7 1,107.1  1,513.8 2,872.8 2,044.6 4,917.4  3,403.6
38 1,058.9 406.7 1,107.1  2,572.7 2,812.8 2,044.6 4,917.4  2,344.7
39 - .406.7 1,107.1 1,513.8 2,872.8 2,044.6 4,917.4 3,403.6
40  4,236.1 261.3 406.7 1,107.1 6,011.2 2,872.8 2,044.6 4,917.4 -1,093.3
a1 858.9 406.7 1,107.1 2,372.7 2,872.8 2,084.6 4,917.4  2,544.7
42-50 406.7 '1,167,1 -1,513.8 2,872.8 2,044.6 4,917.4  3,403.6

Financial Internal Rate of Return: 2.7%



Table 1-42
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PINANCIAL INTERNAL RATE O REIURM {5)

(EL TORITO VWEIR: SINGLE)
TASA INTERNA DE RETORNO FIﬂAHcIERo '(5)

(DERTVADORA EIl, TORITC SOLOJ.

Unit: RD$103

4,154.0

@S‘;S o e - - HaVOTIlB
Year Capital/Replace. O&1 Ener.Sales 'J:btai Prmary Second- Total = Surplus
Oost(FC) Oost(IC) Cost Cost _Costs _Energy ary Ever. Benefits

1 505.7 © - 575.5 - 1,081,2 - 1,082
2 mM23 1530 ©1,465.9 " 21,465.9
3 2,102.2 863.2 -2,965.4 1-2,965.4
4 8,007.6 3,057.9 11,075.5 _ "i1i'075'5
5 6,262.0 6,422.8 --,’12,--684.8 e | .—12 634 8
6 - 1,828.7 2,506.7 B84.0 467.6  4,887.0 9835 1,093:5 .2,077.0"=2,810.1
T 168.’0‘-f,‘935 31,0303 1,967.073,087.6 4,150:0 3,050.7
B 1,074.1: - iésgoi;1935 2,;;22,17754;;i;9&7;@?:é,187.0 4,15430{,_1,956;6
39 4,099.0 S 168.0 9352 "="5,20?537{1—,961;0“1'2-187-0 4,154.0 -1,048.2
a0 . 5527 168.0  935.2 ":'ii,esﬁjo"'""‘i‘és'?‘o“”2 187 o::f 4,154:0 ~'2,498.0’
a1 7225 168.0. 9352 “1,325;{3 11,967.0 '2 1870 4,154.0 2,3_2;_3;;
42-50 168.0 935.2  1,103.3 1,967.0 2,137.0i

3,050.7

Financial Internal Rate of Return: 7.9%
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Table I-43 - FINANCIAL INTERNAL BATE OF RETURN (6)
(PTNO DE YUNA WEIR SINGLE)
TASA INTERNA DE ERETORNO FINANCIERD (8)
{DERIVADORA PINO DE YUNA SOLO) ’

Unit: Id')$1(')3
% : o Costs e , _ Revenue
ear Capital/Peplace. OM Brer. Sales ‘dotal Primary Second- dotal ~ Surplus
. Cost{FC) Cost(I£) Cost Cost Costs Fnergy ary Ener. Benefits 7
1 | 4815 534.0 7 1,015.5 | -1,015.5
2 942,1  690.4 | ©1,632.5 -1,632.5
31,9618 75%E 0 znse ~2,715.0
a 77,0980 2,421.9 - '9,525.9 -9,525.9
5  5,477.0° 5,555.5 © 0 1,082.5 11,0325
6 '836.0 1,505.7 71.5  384.6  2,797.8 821.7 886.4 1,708.1  -1,089.7
7-37 : o © 1431 7 769.2  912,3 1,643.5 1,772.9 3,416.4  2,504.1
38 1,134.5 1831 0 769.2 2,046.8 1,634.5 1,772.9 3,416.4 1,369.6
39 4,538 1431 769.2 5,450.4 1,643.5 1,772.9 3,416.4  -2,034.0
49 592,6 1431 769.2  1,504.9 1,643.5 1,772.9 3,416.4 1,911.5
1 713.7 143.1  769.2  1,626.0 1,643.5 1,772.9 3,416.4 1,790.4
42-50 g . 143.1 769.2 912.3 1,643.5 1,772.9 3,416.9 2,504.1

Financial Internal Rate of Retum: 7.5%
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Pable 1-44  FINANCIAL INTERNAIL, RAYE OF REIURN (7)
{105 VOGANOS WETR:1 SINGIE WITH DAH)

TASA INTERNA DE RETORNO. FINANCIERO (7)
' ( DERI VAMRA 1’53 VEGA!:US SOLO CoN- PRE.SA}

* Untt: RO$10°

Co s t S S Revenue
Year Capitalfﬁeplace, - OsM “Ener, Sales 'Ibtal- Prhrary Second- ‘Total Surplus
Cost;&(EC) Cost({IC) Cost Cost Costs Energy ary Ener. Berefits

1 390.0 °  447:2 - 837.2 S : 7 Y

2 1,85.7 M23 289800 LT o3ses.g]
3 3,28.8 2,899 61607 . 61607
4 8,982.6 4,405.0 N 13,337 6 ... 713,387.6,
s 4213 1,116 6.3 607.5 2,201.7 1,222.9 1,475.2 2,698,1 . 496.4_
636 122.6 1,214.9 1,337.5 2,445.8 2,950.5. 5,396.3 .. 4,058.8
37 1,057.0 122.6 1,214.9 2,394.5 2,445.8 2,950. 5.5,396,3, 3,001.8
38 L 122.6 1,214.9 1, 337.5 2,445.8 2,950.5  5,396. 3 4,058.8.

33 4,750.4  648.2 1226 1,214.9 6,736 2,445.3 2,950.5 5,396.3 -1,339.8
40 S 7001 122.6 1,214.9 2.037. 6.2,445.8 2,950.5 5,396.3 3,358.7
41-50 . 1,249 1,337.5 2,445.8 2,950.5 5,39%. 3,:«1,053.3;,

Financial Internal Bate of Beturn: 14.23%
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Table I1-45  PINANCIAL INTERNAL RATE OF REIURN{8)

(LOS VEGANOS WEIR: . SINGLE WITH WEIR)
TASA INTERNA DE RETORNO FINANCIERO (8)

(DERIVADORA LOS VEGANOS SOLO CON DERIVADORA)

3
Unit: RDS10

_ - ~QCosts , , o Revene _
Year Capital/Replace. O&M Ener.Sales Total Primary Seoond- Total Surplus
Cost(FC) Cost(LC) Cost Cost Costs Energy ary Ener. Benefits

1 3847 4313 - 832.0 e
21,7905 . 719.3 2,510.8 ~2,510.3
3 3,179.3 2,769.2 . 5,948.5 -5,948.5
4  8,57.1 4,162.1 12,729.2 -12,729.2
5 429.1 1,050.4 58.8 477.5 = 2,015.8 1,061.2 1,229.4 2,290.6 274.8
6-36 | 117.5 955.0 1,072.5 2,122.3 2,458.7 4,581.0  3,508.5
37 - 1,166.2 7.5 955.0 '2,238.7 2,122.3 2,458.7 4,581.0  2,342.3
38 o 117.5 955.0 1,072.5 2,122.3 2,458.7 4,581.0  3,508.5
39 4,664.6  633.8  117.5 955.0 6,370.9 2,122.3 2,458.7 4,581.0 -1,789.9
40 633.8  117.5 955.0 1,706.3 2,122.3 2,458.7 4,581.0 2,874.7
51-50 117.5 955.0 1,072.5 2,122,3 2,458.7 4,581.0  3,508.5

Financial Internal Rate of Returné 13.0% .
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