7.2.2

from Fne Paquitzapango is approximately 210 km) would be suitabie
as the location of the switchyard, - 4

Transmission Line Routes

The transmission line routes in this Project may consist of two

routes such as line for the two power stations of Ene Paquitzapango and

Tambo Puerto Prado and the transmission line for Ene Sumabeni Power

~ 8tation. Selection of the routes of the two transmission_lines at the

stage of this Master Plan Study was done apprbximateiy as described

below taking into comsideration the results of field reconnaissance

{(including aerial survey in part) and discussions with ELECTROPERU.

(1)

(2}

It will be suitable for the route of the transmission line for
the two power stations of Ene Paquitéapaugo and Tambo Puerto Prado
to be selected alpng the access roads for construction works of

the fwo power stations, while fdr the route of Satipo~Merced-

| Tarma-La Oroyo¥Lima, it would be desirable for it to be selected

along existing roads.

The location of Ene Sumabeni Power Station is aﬁproximately_ldo km
upstream from Ene Paquitzapango Power Station. Accbrdingly, the
transmission line for Ene Sumabeni Power Station would be of great
length and uneconomical.if the same route as for the transmission
line for the two power stations of Ene Paquitzapango and Tambo
Puerto Prado were to be adoﬁted, and the plén is to be for inter-
connection to be done independentiy with'the:Lima district by a

geparate route,

With regard to the Ene Sumabeni Power Station-Lima rdﬁte, it is
considered most suitable for it to be iunstalled along ﬁhelRio
Mantaro through-Céhcep@ibn. From Concepcion to Lima, the same
route as for the transmission line in connection with the existing
Mantaro Power Station is to be taken. -Hdﬁever, the xbute-must
pass through a mountain range of 4,000 m class'betWeeh Ene
Sumabeni Power Stétion and Congepcion, and a detéiled study will
be necessary In the next-stage including the examination of

cresdging this mountain range.



(3) The approximate routes of these lines selected in the Master Plan

Study are shown in Fig, 7-1, and whichever route is taken 1t will

pass through steeply-sloped mountainland abovementioned, and it

will be necessary for éerial photographs and detail topographical

.mapS'to'be'used in combination for the detailed study to select

finally’the most appropriate routes.

Results of Studies

7.3
The transmission line and substation facilities adopted in this
Report based on the study of the above individual items are as follows:
7.3.1 Transmissiop Line Facilities
Ene Paquitzapango k. S' San Ramo_n §.Y. Ene Sumabeni P.S. | Zapallal S,S.
Sector ‘“Pambo Puerto Prado P.S. Substatiocns : - -
. - Zapallal §.S. San Juan S.S,. San Juan $.S.
San Ramon 5.Y. (gam Juan S.S.)
Nominal 500 ky 500 kv 500 kv - 500 kv
Voltage _ _
Numbe.r‘.of 1 cect -2.route$ . l-cct 2 routes ' 1 cct, 1 route 1 cet, 1 route
Circults * o Y : '
Conductor ACSRAI0T x 4 ACSRG10T & 4 ACSRG10T % 4 ACSR4107  x 4
Length approx. 210 km approx. 260 km approx. 380 km approx, 55 km
7.3.2 - Substation Facilities
(1) San Ramon Switchyard
thStructidn_of switchyard facilities for two incoming and outgoing
500 kV circuits, ' '
(2) Zapallal Substation

Inétailation of 1 circuit each of inconing facilities for a 500 kv

transmission line from San Ramon Switchyard and a 500 kV intercon—

necting transmission line with San Juan Substation,

220 kv (1,000 MvA) transforﬁer,
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and other equipment.

one 500 kv/



(3) San Juan Substation

.Ihstaliation ofrinéoﬁing'faciiitiés for a 500 kV ffénsmissibh line,
1~cct, from San Ramon Switchyard, a- 500 kV transmission line,_ _
lncct, from Ene Sumabeni Power Station, and a 500 kV transmission
iine, 1l-cet, for interconnection with Zapallal Substation, a total
of 3 circults.

Installation of two 500 kV/ZZO kV~(1,000 MVA) transgformers sand

other equipment.
7.3.3 Approximate Constructidn Costs

The approximate construction costs of the abovementioned ‘: '_
_transmission line and substation facilities estimated in this Master
Plan Study are US$436 x 106 for the Ene Paquitzapango line, US$12 x 106
for the Tambo Puerto Prado line, and US$224 X 106 for the Ene Sumabeni
line, a total of US$672 X 106 '

7.3.4  Problems to be Further Studied _

The greatest problematic points about the transmission 11nes
planned for this Project are the long distances and the fact that it _
will be unavoidable_for the routes to cross the Andes Hountains.with .
altitudes of 5,000 m class.: .

A voltage of 500 kV is belng planned for the tramsmission line
facilities in this Master Plan, but such high altitude design for
500 kV is without any experience in the world. Consequently, in the
study of the next stage, detailed. examinations will be necessary con=
cerning design conditions such as insulation design,'corona counter—
measures, etc. in areas of high elevation, appropriate transmiasion g

line and substation facilities, and transmission line routes.



7.4

7.4.1

Power Sysf_em Analysis
Praconditions for System A'r_:’zilysis

In electric power systemraﬁalyéis for the powef trangMission

f-plan:cqncerning the Ene?Riverfﬁydtoelectric Power Development Project,

-'apprdkimate studies'were made of the syétem from the hydroelectric

power stations of Ene Paquitzapango, Tambo Puerto Prado, and Ene .

.Sumabeni to the receiving substations on . the Lima side of Zapallal and

. San Juan. -

The - Survey Mission made the analysis based on the particulars of
the Central North Power ‘System centered at Lima, “that 1s, data fur-
nished to the mission by ELECTROPERU on power generating facilities,

transmission lines, and substation facilities, the principal par-

ticulars being as follows:

(1 -Yéarsfoflsystem Analysié and Syéteﬁ_tb be Studied

“(a) 2004: Peak ioéd'houféuahd'ali units of Ene Paquitzapango.
Power Station in full operation (Paquitzapango Line,
500 kv, 2—cct)

{b) :20QS: Peak load hours_and_all:units:of Ene Péquitzapango,
| Taﬁbp.Pueftb_Pradé,.and Ene Sumabéﬁi Power Stations in
: full operation (Paquitzapango Line and Tambo Puerto
.Pradﬁ L;ne,_SQO'kV, i-pct.z routes, Sumabeni Tine
500 kv; l-cct. Lima gide intercommection of Zapallal
'$.8, - San Juan $.S., 500 kV, I-cct).

(2) Analysis Conditions

(a) . Sinéé’this wés an. pfeliminafy study for. preparation of the
Master . Plan, both demand and. supply necessary for the study-
of the existing system of Lima and its surroundigns (220 kv),
'were qimplified asg an intensive system., The power fiow

"diégram'éé of ‘the yeérs'of.20G4 and 2008 are shown in Figs,
7~ﬁ_and 7—3, respectivély.j



7.4.2

(1)

(b} Line Constants and Equipment Constants

For the varlous constants of the exlsting 220 .kV system at.
the Lima side the values furnished by ELECTROPERU were used,
while for the 500 kV system planned for this Project,
constants were calculated and used taking into consideration

the elevation.
(c) Power Flow Calculations

For the ranges of operating voltages of buses and generators
100% + 5% was targeted. As for power factor, 0.85 and 0.9

were selected for load and_generator,-respectively.
(a) Stability Calculations
1) Distufbance Conditions

A fault of 3LG-0 (fault cieafing off time 0.1 sec) was
applied to the shortest point to Ene Paquitzapango Power
Station of the 500 kV line.

2) Stability Judgment

Verification of transient stability was made in this
study. The stability was checked on condition that after
occurrence of disturbance, stability can be maintained

without the generator stepping out'for several seconds.
Results of Calculations

Stability for the system in the year of.2004 were obtained without

applying series condensers (Sr. C) to the recelving substaﬁidn side
by providing thyristor type AVR (automatic voltage regulator) with

PSS (power systenm stabilizer) to be equipped with the excitation

system of generators for Ene- Paquitzapango.
The dynamic stability gwing curve is shown in Fig, 7-4..

Since this system is composed ofuloﬁg—distance ﬁrahsmission lines,
it 1s.expected there will be a éroblem about overvpltage, and in

the study of the next stage, it will be necessary for further exa-



(@
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(1)

(2)

minations to be made including countermeasures against the over-

voltage.

Application of Sr. € will be indispensable for improvement of sta~
bility for the power system in the year of 2008. As a result of
calculations by applying Sr. G, it was found that stabllity can be

obtained as shown in swing curve of Fig. 7-5. The compensation

ratio of the:Sr. ¢ in this case-is 10 percent of line impedance.

However, the compeunsation ratio obtained in thia study was an

approximate value for the purpose of discerning whether the system

“will be stable or not, and accordingly detailed examinations will"®

be required in further studies.

Transmission Lines for Construction Work

The electric power for construction required for the construction
of the three Ene River projects is estimated to be 40 to 50 MW for

each project.

Adoption of diesel engine generators to meet these power supply
requirements is not appropriate from the aspects of scale and fuel
transportation, and it is desirable for supply to be done from

existing power facilities,

Consequently, in this Master Plan, power supply from Pachachaca
Substation owned by ELECTROPERU, from the viewpoints of topegraphy
and capacities, is suitable to meet the requirement for the

construction works among power sources to be considered.

This power supply line for construction will have voltage of 138 kV
scale in view of the transmission distance, and in the future, it
will be possiblerfo utilize it for power supply to the Satipo area

in order to contribute to the developunent of regional 1industry.
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' CHAPTER'8 - INVESTIGATIONS ON ENVIRONMENT -

Introduction -

'ﬁ Th§éé énvir6nﬁentffélated 1hve§tigatioﬁé”have the objectives of
'_gtasﬁihé'tﬁé‘pfeSth'éithétion regérding the nﬁthral'and'social
envifdﬁheﬁts'éf'thergné River Hydroelectric Development Project area,
-and of géining a basic outlook on the influences that the construction

of the dam may exert on the environment and soclety.

_ 'Tfﬁrtherj'iﬁ'this Chapter, a proposal 1s made by which the Ene
River Hydréelectric Development Prbject wiil more harmoniocus with nature

.'as it is constructed, while the explanatian will be given for the mat-
ters . about which adjustment with the environmental policies ox Peru are

‘expected to_becqme necessary.

The field iﬁ%estigations made this time at a prelimiuary study
-.levél and there were time and ﬁhysical limits. So they were extremely
generaiized. In order to’ contemplate more conérete measures for
environment based on the results ‘obtained through the investigations, a
more detailed investigation for the environmental conditions of the Ene
River Hydroelectric Power Development Project area will be necessary- to

make at the next stage,

8.1 Present State of Environme_nt
8.1.1  Geographical Lo_cétioh_

'The;natibnal'terfitofy of'thé Reppblic.of Peru can be divided
into three major regions having extre@ély contrasting natural conditons
=~ the Costa (cdastal region); the'Sieira (mountainous region), and the
Selva (jungle region) The Costa is ‘situated 1n ‘the west of the Andes

,Mountain Range and the Selva in the east,

The Selva where the project area is located is the largest
Epart of Peru taking up 59 percent of the land area of the country. It
consists of Selva -highland--_region‘ of 500, m or more above the sea level
_and Selva region lower than the level and is the least developed of all

.areas in Peru.



The Ene River Hydroelectric Power Develdpment Project area is
located at a transition zone of the highland and lowland of Seiva, and
ig on the opposite side of Lima, the capital city, through Andes -

' Mauntains at approximately 74° to 74°15' east longitude, and 11°10' to
12°10" south latitude, comprising the basins of the Tambo River, Ene
River, and Perene River at the upstream‘parp ofAthe Uéayali,River wﬁich
is a tributary of the Amazon River. Except_for_the.rivér.flats"and_very
small patches of cultivatéd 1anq, £he basin is covéred By.ﬁirgin -

forest,

The project area, as shown in Fig. 8-1, ekﬁends_over dépagtﬁents

of Junin, Ayacucho, and Cuzco, but is mostly in Junin Department.

PASCO . ! . LORETO

Ene Poquitzepango

Ene'.Sumubenl

HUANCAVELICA
/ | -
E L h ‘..______..---" )
[f AYACUCHO : ' '
Legend: CUZCo
- Boundary of Deportments
o g0k

Fig. 8-1 Boundary of Dspartments



8.1.2 B ‘M'eteorology

The mete0101ogy of thig project area 1s described in Chapter 4,
Hydrology .

813 Topogr'a'phy and Geology

The t0pography and geology of this project area are described in
Chapter 5, "Geology".

8.14  Vegetation

The greater part of this project area is covered by so-called

“Selva", or junglé.

The Sotioo diétritt 1s situated at the elevations of 600 to 800
m, and is a transition zone of subtropical humid forest and submontane
- tropical humid foreat according to ‘forest classifications. The forests
of the.project_area, as shown in Fig. 8-2, comprise ‘tropical submontane
humid—fofest (bh~PT), subtropical very humid forgsﬁ'(bmh—S), tropical
submontane_oluvial.forest (bp-PT), tropical subﬁontane very humid
forest (bmh-PT), and subtropical pluvial forest (bp-S). Along the Ene
River, fromidoﬁnstream to upstream, they are in the order of tropical
. submontane humid forest,.submontane tropical very humid forest, and

subtropical very humid forest.

The trees in this area are generally eoergreen, and the forests
are usually formed of four layers. The first layer, at times called
"glant tall-tree. layer”, has dicontinuously emergent trées-as tall as
35 m, wiﬁh trunks sometimes exceeding 2 m in diametef. The second
.la&er is about 30 m in height with tree trunks around 0.6 to l.4 m in
diameter.‘ These trees have branches only at the upper paris of their
trunks -with forest floor not developed very much. Quantitatively
dominant species of trees are quina quina, palo peruano, ishipingo,'

moena, and sedro,

According to a survey of the species of stagding.trees carried
out in a forest of Z0,0QO ha. at the left bank of the Perene River
~close to the project area, there were 44 species recorded, of which 20

specles were deemed to be sultable for lumber,’

8—-3



According to inquiries made in the prdj_ect a'rea,.t_‘ﬁgfé are .at .
leaét three spécies_(palo'de rosa, ore, leche caépij'diéfributéﬂfin”the
area out of the ten kiﬂds"listed in Appeﬁdix A@6_[1]rTable.1 feared of
extinction and to be protected under Reglamento' de Qonéeﬁacion de’

Flora Y Fauna Silvestre, Government Ordinance 158-77-AG.









Tropical Submontane Humid Forest
Subtropical Very Humid Forest
Tropical Submontane Pluvial Forest
Tropical Submontane Very Humid Forest
Subtropical Pluvial Forest
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"

Fig. 8-2 Summary of Vegetation
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: Peru.

: Ar’nims!{ Lifo. -

The Selva has fauna which is the nost abundant and varied in

However, 1arge animals have not developed because almost the

entire region is jungle..

Almost no survey data concerning the fauna in the project ‘area

exist, bnt an investigation of wild animals has been made in connection

'with road construction in the central part of the Selva including the

1project area. The following is an outline of the animal life inha—

_'biting in the area according to that survey.

'('a)-

MammalsT” 

'izt'is éstimeted ‘that thete are'eboot 200'td 250.sepcies of mamnals

5.3inhabiting in the central Selva Region, and it is- expected that

NOF

:-approximately 190 species of mammals live in the project -area and
,its_neighborhood,_ Thn breakdown of the classification includes 14

species of.matsupisls, 50 species of chiropterans, 9 species of

_primates, 7 soecies of'edentates, 1 species- of lagomorph, 85 spe-

cies of rodents, 14 species of carnivores, 1 species of perisso~

dactyl, and 5 species of artiodactyls.

The principal mammals estimated to inhabit in the project area and

its surroudnings are as follows.zr_

Saj ino " Cardchupa -

_ Buangana . CAfuje
Vemado ' Machetero -
Majaz . Maquisapa '

Fowls

-It is saithhat:the.vatiet§.of fowl life in Petu.is{the greatest
" in the- world cand it is- estimated that more than 820 species inha-

' _.bit in the central Selva Region including the project area.



()

(d)

The principal fowls having commercial value for decorative or food
are 58 specles including Picidae, Accipitridae Rallidae, and
GColumbidae families. '

The principal specles are as follows:

Pucacungas . Taurilla

Manacaraco - : Peraices

Gallaretas ~~ Palomas
Reptiles

The reptilian life estimated to inhabit in the'central_Seiva
Region, as shown in Appendix A-6 [1] Table 2, comprise 3 species
of turtles, 10 species of lizardé, ahd 3 speciles of crocodilians,
more than half of which rafely'inhabit. The principal reptiles

estimated to inhabit in the project area are as follows:

Charapas Bothrops

Anaconda 7 Micrurus
Yacumama Lachesis
Boa

Fishes

The principal fishes inbabiting in'thé'Pétéﬁé River and
Chanchamayo River are those 16 specles (bagre, dorado, carachama,
caracha, simiracu, carachita, etc.) as listed in Appendix A-6 [1]
Table 3. It is thought that more or less the samé“species inhabit
in the Tambo River and Ene River also, while it is heard that
sabaro (sciéntific name; brycoa), brquichico o chupadour
{scientific name; prochilodus), anchoveta (scientific name;
colossma), pez perro o fasaco (scientific name; hoplias), zungato,

dorado, salton, etc., also inhabit in the waters of the area.

It 18 generally said there are fishes that move upétream to spawn
in the Tambo River, Ene River, etc. in April to June after the
rainy season. But 1t is not clearly known whether they actually

Inhablt or not.



(e) _frotected Animals

According to the aforesaild Regiamentb'de Conservacidn de Flora‘y
Fauna Silvestre and Reéolucién Ministerial No, 159-77-AG, hunting
and Catﬁhing all specles of wild animals bélonging to the mammals,
birds, reptiles, and amphibians in the Selva Reglon are prohibited
 indenfinitely.  However, 15 species (venado rojo, sajino,
huangano, palomas de selva; motelos, etc.) in Appendix A-6 (1]
Table 4 which have been traditibnally hunted by the inhabitants of
the region, abundant in number, and not in the process of becoming
extinét are exceptéd. Valuable animals estimated to inahbit in
the projeqt area and its vicinity are as listed in Appendix
A-6 {1] Table 5. The principal species among them are as follows:

1. Pteronura brasilienis
2. Ateles paniscus

3. Saimiri éciureus

4, Cebus apella .

5. Cebus élbifrons

6. Dinomy branickii

8.1.6 Regional Society
(a) Ppopulation

Acéofding to the results of the national census conducted in July
1981, the total populations urban populations, non—urban
popuiations,-and the growth rates of these populationg in the
entire Republic of -Peru, Junin Department, and Satipo Province are

as shown in Table 8-1.



Table 8-1 Population and- Increase. Rate in the Repub]ic of Peru,
Junin Pref. and Satipo District ‘ :

tAs of Jul. 1981}

: . . Recent Averaéed Increase
- Population . Rate per Year (%)
Total Urban’Aiea Areas other Urban Area | Areas othe:
than Urban Co than Urban
Area ] ’ Area
Republic
of Pexu 17,031,221 }11,085,892 5,945,329 3.6 0.9
Junin’ . R : _ L : :
Pref, 848,993 ] 499,774 349,219 2.1 o2
Satipo L o , o o
District 64,595 15,158 49,437 1.4 5.7 °

As of July 1981, the population of all of Saﬁipo Province was
64,595, and about 77 percent were living in the areas other than
urban areas., The average annual growth rate of this area was high

at 5.7 percent.

The Selva Regjon has numerous communities of indigeﬁous~1ﬁdian5
with thelr total population estimated to be several hundred '
thousand, but this population is not included in.thé résuits of
the national census. The communities of these inhabitants have
their origins in the various tribes that had lived'in the Selva
Region from pre-Inca times. These communities are composed of
famjlies speaking their own languages and dialects, and have
distinet cultural and sociai—features. ‘These indigenous people
are left behind in enjoying the fruits of regional development and
their standard of living is low.

1t is thought that the Campas is the main tribe among those in the-

project area.

According to the exlsting investigation data other than the above-
mentioned national census and our field investigations, the indi-

genous and immigrant people in the project area and its
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. surroundings are living'aiong the Ene and. Perene Rivers forming

their respective communities (see Fig. 8-3).

The populations and number of communities in the project area and

its surroundings are estimated to be as shown in Tables 8-2 and

8-3, respectively.

Table 8—‘2~ Pbpulatidns and-'Commﬁhities of Native and lmmigrant along

Ene River and Perene River

Area from Tamho pto. prado
upto Ene paguitzapargo

Area from Ene.paquitzapargo
uptc San Francisco down-stream

Population No. of Communities| Population No. of Comminities
Native 1,020 2 4,769 12
Immigrant 1,000 2 3,105 11
Table 8-3 Population of Major Communities
Area from Tambo pto, prado - Area from Ene paquitzapargo
upte Ene Paguitzapargo upto San Francisco down-stream
Name of Population Name of Population
Community Community
Puerto ocopa 840 Tres unidos 972
de Matarni
Shima 180 Quempiri 639
Cutivireni 639
(] .
B
B Potsoteni 447
o . .
=4
.Total 2,072
Other rabout 602380 per
Communities community)
Puerto Prado 650 Santo Domingo 1,000
4 Puerto Ocopa’ 350 La Primavera 750
g . .
B Segurdo Maveni 300
-
£ Total 1,055
H Cther L. {about 75-250 per
Communities community)
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(b) Industrial Activity

The main industries of Sétipo'Prbvince are agficulture-and

forestry.

.Coffee shows the largest proportion among the agricultural pro¥
ducts of Satipo Province, and other principal products include
beans, rice, maize, orange, banana, yucca, avocado, papaya, lemon,

- and tobacco..

-The_indigenous.and immigraﬁt_peoples living along the Perene and
Ene Rivers raise agriéultural crdps and make almost a self-
sﬁfficient living, Concrete details are not tlearly known about

__immigrants,.but the followings have béen learned for the indige-

- nous people. The area cul;ivated by.thg 12 cdmmunities of the
indigenous,lndians in the Ene River basin is 5,497.24 ha, with
agricultural crops being tapioca, maize, bénana, rice,.peanut,
cacao; coffee, beans, palm, papaya, avocado, mango, citruses, and
pineapple etc. -Besides the above, livestocks such as chicken,

duck, gulnea pig, sheep, cattle, and swine ete. are- raised.

With regard to forestry, this-project'anea'is in a state—owned

forest and is included in the Satipo Forest District. The lumber
prodﬁction of this forest district in 1981 was 62,343 m3 as shown
in Appendix A-6 [i]} Table 6, and the main useful species of tress

are roble; corriente, tornille, and moena etec.

The;scale_qf the fishing industry is small,  The fishing season 1s
around June to October, The fishing iz mainly by the fixed—-net
method for such fiéhes_as zungaro, dorado, and salton etc. .
Aécdrding to inquiries, the prices of fiéhes are approximately
2,500 Sol/kg locally, and about 4,000 Sol/kg by wholesale at
Satipo, These fishes are transported to the market at Satipo by
light airplanes_from Ataléja,.?uerto Ocopa, etc,, but in small
quantities, Further, thére_are no fishing rights established in

this area.

" Factories and business establishments are not existing in this

project area.
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8.1.7

Transportation

The means of reaching this project area, .a8 shown in Fig. 8~ 4,
are a main road nnd railroad from’ Lima to La Oroya or Concepcion from '
where there are two road routes to Satipo.. One route goes from La '
Oroya through Tarma.andVSaniRaﬁon;torSétipo,;while the other one goes
from Concepcion through Comos and%Carriza'to‘Satipo.’ Tne former is a
comparatively wéll—maintainéd.and improﬁed road, while fherlntter-conn
tains many dangerous spots and is not used frequently compared with the

farmer,
' In the vicinity of thespfojeét'area, a road is planned_to go
from Satipo to Atalaya via Mazanaari'w Puerto 0c0pa'and'Puerto Prado.

The section from: Satipo to Puerto Ocopa has already been constructed

'and the remainder is now. under planning.

_ At _the placés.along the.Peréne and Ene Rivers as shown in Fig.
8—5,Itheré are small-scale airstrips for airplanes of Cessna class.
The ailrstrips other than at.Puerto'Ocopa.and Puerto Prado are only -
strips of land obtained by clearing ijungle so thnt Cessna class airpia~"
nés can utilize them. And some of them'hnve not been-used at all for
these several years. However, there is arpossibilitY'thnt they can be

used, if improved, as transportation basés for the materials of dam

~construction.

There are no roads at present in the Tambo River and Ene River
areas, and boats are being used as means of transporting and moving
materials. Nearly all the boats are wooden-made and the larger ones
have the lengths of 12 to I3 m, and the Wi&th of about 2 m, while those
about 6 to 7 min 1engfh are most commonly used. The base for beat

navigation in the project area 1s Puerto Ocopa as shown in Fig. 8-6.
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8.1.8

(a)

(b)

(c)

Land Utilization

National Park, Special Park and Others

The areas preserved as national perks, scenic'spbts; etc. in the
Republic of Peru amount to 4.2 percent of the total land area, but
there are no piaces designated as netional parks, special parks,

scenlc spots, etc. in the project area.

It likely exists a plan to designate a 1arge area in the Vilcau
bamba Mountain Range ‘at the right bank of the Ene River extending
over Junin and Cuzco Department as shown in Fig. 8--7 ‘as a national
park, but details are unknown.r It is necessary to confirm at the
initial stage of this project that. the establishment of Cutivireni
National Park will not become an obstacle to the Project. The
agency concerned is considered to be the Forest and Fauna Bureau

of the Ministry of Agriculture.
National Forest

As shown in Fig. 848, this project area except for a. parrow strip
(free forest and others) along the Ene River is the Apurimac

National Forest.

This National Forest is so large—scaled with an area of 2,071,700
ha. from Satipo Province, Junin Deéepartment to Coavencion Province,

Cuzco Department.

The area in the left- bank of the Ene River is called "Sector Ene"

and that in the right-bank .is "Sector Apurimac.
Protected Forest

It is not clear from the field investigations made this time and
the data coilected if there is any designation for protected

forest in the prbject_erea. According to the survey data on the

technical dnd economic feasibility,of-logging at the left bank of

the Perene River and the Negro River area (investigated area;
about 20,000 ha), it has been recommended that steep slope area of
80 percent or more with thin topsoil end liable .to be severely

eroded by water should be designated as reservations where no
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8.1.9

(a)

(b)

(e)

logging should be alldwed. The area Is 16.8 percent of th total

investigated area.
Cultivated Land

Indigénesrand immigrants engaging in burn-farming are living in -
the projéct'area, but the actual state of land use is difficult to
grasp..'AImost all of this area is national forest with only small

:ﬁatcheé'bf'éultiﬁated'laﬁd distribﬁtéd'along the Ene and Perene

Rivefs. Both iﬁmigrénté aﬁd indigenes are engaging in agriculture
and thé'states'df land use (cultivated,area) by the 12 communities
of indigenes are as shoﬁn_in Appendix A-6 [1] Table 7. Land
registered as agricultural or grazing land totals 47,492 ha, but
only about 10 percent (5,497.24 ha) is being.used.

Utilization of River Water

Domestlc Water

.The inhabitants of the project area utilize ground-water and water

from mountain streams for drinking. The water of the Ene and

Perene Rivers 1s not considered to be used for drinking because of

high degrees of turbidity.
Industrial Water

Since factories and business establishments are not existing in
the project area, the water of the Ene and Perene Rivers is not

being utilized for industrial water.
Agricultural Water

Accor&ing to the investigation made this time by boat, thére were
ﬁo situations of water being taken from the Ene River for agri-
cultural purpose. Judgingrfrom the conditions of the agricultural
plots of hamlets along the Ene, Perene, and Tambo River areas, the
water of the rivers is not consldered being utilized directly for

agriculture.
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(d) Boat Navigation.

As stated in the clause on transportatidn .the Témbo, Ene, and
Perene Rivers are belng utilized as passageways for- small boate to

transport people and material and around the area. -
(e)-'Fishery ;

As stated in the clause on. regional society, fishes are caught by
'inhabitants dt the Tambo Ene and Perene Rivers, but this is
'mainly for food of the inhabitants of the area., But it is 8o

tismall—scaled that we: cannot call it as. fishery._
8.1.10  Historic Relics and Cultural ‘Assets -

it is:considéted that there are no -historic relics or cultural

assets in this project area.
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8.2

rLa'ws' and'Regula_ﬁons for Conservatio‘n of Nature

Junin Department have no’ statutes for conservation of nature.

Unless Junin Department establishes such statutes in the future, the
laws and regulations of the Republic of Peru on conservation of nature

would be applicable to the Project. o

The laws and regulations concerned collected in this investiga-

tion are as given below. Thete seems to be other Government Ordinance

ke Now 20653_stipuleting:for'commnnities of indigenous people and pro-

motion of agriculture and livestock.in-the Selva Region,
Ley Forestal y de Fauna ‘Silvestre (Government Ordinance No. 211473)

'Reglamento_&e:coneervecion de Flora y Fauna Silvestre

n(Government Ofdinenee No.-158f774AG)

Ordinance for Indefinite Prohibition of Capturing Wild Animals
in the Selva Region (Government Ordinance No. 934-73-AG)

. Law on Classifications of Wiid Fauna and Fiora (Mlnistry Ordinance
No. 01710*77—AG)

Ordinance'fotilndefinite_Ptohibition.of Capturing (13¥Species) of
wild AnimaIS'(Ministry Ordinanee No. 5056-70-AG)

Reglamento de Ordenacidn Forestal (Government Ordinance No. 159-77-AG)

Reglamento de Aprovechaniento Forestal en Bosques Nacionales

(Covernment Ordinance No. 002-79¥AA)

Reglamento de Extraccidn y Transformacidn Forestal (Government
Ordinance No. 161~77-AG) |

Reglanento de Unidades de Conservacidn (Government Ordinance No.
160-77-AG) ' ' '

(a) National ?afke

A mational patk is set np;torprotect wild animals and plants or
scenic views and the Ministry of Agriculture has the authority for

preservation, edministration,-utilizetion, and penalties against
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(b)

(c)

(d)

violations., Therefore, in promotingrthe Project, i1t may cohe to

be necessary to make adjustment wifh the Ministry of Agriculture.
National Forest

It is stipulated that.e.nationai'fotest.cén_be utilized;througn'a
public enterprise for agricultntai; industriai,Eénmmefciai en&
tourism purposes. for the public benefit. In other eases,.it is
also stipulated that a national forest ean'be utilized upen |
concluding a forest lpgginé contract with the Government in accor-

dance with laﬁs and regulations.

Each national forest has their own édminietrative,system, and

Chairman of Administrative Commission authorized by a ministerial

council upon recommendation by the Forest andrFeuna Bureau of the
Ministry of Agriculture is reSponsible for such administration.
It may come to be necessary to make adjustment with the Chairman of

Administrative Commission in prcmoting the Project.,
Protected Forest

A protected forest is nrovided fbr'securing dfinking'water, agri-
cultural water as well as industrial water, for protecting culti—
vated land, roads, hamlets, etc., and for conserving 5011 and
rivers, It is stipulated that a protected forest should not be
used without permission. Accordingly, it may come to be necessary .
to make adjustment with the authorities concerned similarly'to (a)
and (b). -

Wild Animal_end Plant Life

It is stipulated that wild animals and plents are to be classified
into the five categories below depending on their states of
existence, degrees of rarity, etc, in order to provide protective

measures:
0 Species under extinction
o Specles in danger of extinction

0 Rare speciles
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.o Unconfirmed species. .
o Species in no danget_of extinction

For the same reasons as above, it is considered necessary to hold
thorough discussions with ‘the Ministry of Agriculture and follow
its directions.:

8.3  Effects of Dam Construction on Environment
8.3.1  Viewpoint and Way of Thinking

Needless'to say, the coostruction of the.dam along'with the Ene
‘River Hydroelectric Power Development Project will contribute greatly to
development of the national economy and society of Peru through its
direct objective (hydroelectric power generation) On the other hand,
it ‘may also be said that the development effect will be guite large in
that the construction of the dam in the deep Amazon Basin would act as
a trigger for'development of the region in order to contribute to the
_pfogress.of_the economy and soCiety, and to the stabilization of live—

1ihood of the. people, -

In case offa.pOSSibility that the construction of the dam will
"exert influences on the enviromment, it would be through the two pro-’

‘cess as below:

® Change in the water flow pattern of rivers

®  Impoundment of water on ground surface in a ¢ertain area’

~ (reservoir)

Thete'are also the direct {primary) effect of the existing
'ground3surface becoming 4 reservolr as a result of construction of the
dan and the indirect (secondary) effect of influences appearing through

the wide—area ecosystem and natural circulatory system.

Here, the following items must be checked as a preliminary sur—

'vey of’ the effects on the environment:
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(a) The economic and social environmmental values of the area to be a
reservoir by construction of the dam which is nationally important

providing much benefit to the nation.

(b) Even though no economic value can be evaluated, academic or

historical values of the area, 1f any.

(¢) The change caused by construction of the dam in the ecosystem and
the natural system, and the the effect thereof on the livelihood -
of the people in this area. '

8.3.2 Direct Effects of Reservoir

As stated in the preceding section the society of this area is
based on the river. ‘And a subsistence type of self—sufficiency is |
formed based on agriculture and fishing at a certaln low and flat area
along the river. Off this area, the 1and gets hilly or mountainous

which is national forest area.

The greater part of the land to be submerged is wilderness or

forest, but some of them are cultivated plots and hamlets as aforesaid.

The direct effects due to comstruction of the reservoir are

‘estimated as follows:
(a) Effects on Economic and Social Environments
1) Transmigration

In case of the Tambo Puerto Prado dam project, 4 communities
and apuroximetely_Z,OGQ_persons are necessary to be

transmigrated, and in case of the Ene Paquitzapango dam pro-
ject, 23 communities and approsimately'B,OOO persons will be

required to be transmigrated. This may be a_social'effect.

The stronger that the 1ive1iho0ds of the indigenes and
immigrants are rooted in this land, the greater the effect
will be. Although the_present hase of living of.these people
is extremely primitive, the transmigration is considefed to
be comparatively easy if thelr economic base is secured and

uneasiness for the future is eliminated.
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2) Effect on Industrial Resources

Those as considered to be industrial resources of this area
“are cultivated ﬁIOts,'WOOdlands, and fisheriss, but as pre~
viously stated they cannot be regafded as having high econo-
mic value from a national standpoint. They only comprise a

base for self sufficiency livelihood of the riparian people.
'(ForestfyiResOurces)

The area;sxcluding fhe strip along the Ene River approxima-
tely 7 to 23 km in width as shown in Fig. 8-8 comprises a
national forest. The maximum width of the reservolr area
resulting from construction of the dam is estimated to be.
approximately 10 to 15 km, However, in view of the entire
national fo;ést, the reservoir area is insignificahtly small,
and so this area will not result in a loss of forestry

resources of the country.
" (Agricultural Resources)

i is not known precisely how much of the 5,500 ha of
cultivated area. along the Ene River will be - submerged in the
reservoir, but it is extensive agricuiture and not par-
ticulatiy‘of high ﬁroductivity or of high—qsality varieties
of crops. The importance as their livelihsod base will be
iost be'transmigraéion of the indigencus and immigrant

" peoples.
(Fisheries)

KThere aré 0o ﬁafticﬁlat fishery resources to be left,
Howaver, there are also some people who take fishes for their

| base for livelihood,_so it will be necegsary to provide them
with the means of 1ivelihood such as lake fishing.
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(b)

8.3.3

{a)

Effects on Natural Environment

In Peru, national parks, national reservations, natlonal scenic _
spots, and historic areas are to be designated for conservation of

nature.,

They are designated as precious-areas of.uature frcm a national
viewpoint. The projecf.area concerhéciis.ncr desigheted at pre-
sent but there 1s a plan for.designation of a ﬂatienel park at the
east of the Ene River. The area is not_cousidered as an espe- .

cially important area from the viewpoint of ‘enviroénment.

It is said that there are 3 species of plants and 28 species of
animals inhahiting in the project area and 1ts vicinity which are
designated as precious fauna and flora because of rarity and being

in danger of extinction.

However, it is not clearly known. how many of them are inhdbitlng
in the areas scheduled to be reservoirs by dam construction. And
there are no survey resulrs or particular local information if
they are forming a number of gregarious zone or habitats. It is
not confirmed' if there are any animals_or plants existing only in

this area.

Effects of Reservoir in Wide-area

Change in Waterflow Pattern

A part of the waterflow of the Ene River will be regulated at the
reservolr as a result of construction of the dam. Basically, a
part of the water in the rainy season would be stored and
dlecharged in the dry season so that the waterflOW'in the dry
season would be increased, thue river cond1tions_will be improved
throughout the year. During the times of flood, the floods would
be cut by the reseruoir, aud'the effect of flood control for
downstream areas can be expected. These changes would contribute-
greatly to the stabilization of settlements along the river, amd

to agriculture, fishery, and boat navigation.
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(b)

Formation of Reservoir Area.

The construction of the dam and formation of a reservoir area of a

eerﬁain wiﬁth'could nossibly exert effects on circulation as

. follows:

° Upward movement of fish for spawning

° Movement route of land animals
° Boat mavigation being the only means of tramsportation in the

- area

Tneee effecﬁe, however, are not limited to the dam construction on
therEne §iver, but are experienced in the constructidn of any
ether dams.'_The various practical measures are existing to main-
tain the continuity of sech_circulation. In the Ene River deve—
lopment 1t can be possible to take amﬁly reasonable measures

dccording to the results of environmental investigations

hereafter;'and the scale and type of the planned dam. Some

examples are as follows:

1) Development of New Fishing Indusfry in Reservoir

- A new_fish'ecosystem would be created in accordance with the
new environment produced by construction of the dam and the
appearance of the reservolr thereby., Development of lake
_fishery or aquiculture fishery would be possible which eould

new industries.
2)  Provision of River Crossing Route and Points

As a result of dam construction, the dam itself can be used
by men and animals for.crossing the river, and it will also
be possible to provide river crossing points. (dam crest

-road)
1) " Provision of New_ﬁabitats

New habitats can be considered to provide for animals for
preservation. If there exists a broad space of virgin
forest the reservoir area is a mere point but not scmething

intercepting the migration route.
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4) Provision of Connecting Facilities7for Upstream. and

Downstream Traffic of Dam and New Boat Navigation

The present boat navigation on the'Eno River is only for
small boats and short; dis'tances, and only a feﬁ-_long'--distancé
navigation beyond the dam is éstimated, For the navigation
beyond the dam, providing a connectinglrond'orfinsﬁalling a

1ift can be considered as meésureS'to tako. '

In view of the present conditions of the Ene River (seaSOnal
fluctuations. in depth, discharge, flow velocity, etc.), the
river traffic 1s not considered to function as a stable, and
major means of transpdrtation for this area in the fotufe.
(In fact, the: Peruvian Government is’ planning roads to con-

nect the principal hamlets.)

-Consequently, in.the long range, toads_would be main system
for transportation for comparatively long distances. Access
roads for coanstruction of the dam will be highly beneficial

constituting a part of the road network.

On the other hand, for short-distance traffic, fhe reséfvoir
area will make boat navigation easier and safer through
reduction in flow velocity (or stopping of flow), and will
bring in constant water level so mavigation can be stabilized
and feasible throughout the year. By securing sufficient
water depth, transportation units can be made larger {large
vessels) and large merit can be expected for the regional

water traffic.

8.3.4  Effects on Regional Developmeni

Construction of a dam in the Ene River basin which has been left
completely undeveloped will contribute greatly to the promotion of the

area.

Besides the direct econOmic effect brought about by construction
of the dam, (utilization of regional resources, employment of local

regidents, etc.), (i) land transportation would be greatly improved by
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,construction and - improvement of main road routes to the damsite, ({ii)
utilizing electric power would be possible for rural electrification

and (111) supply of water in-large quantity will be possible.

Further, the base for reglonal develspment will be strengthened
. by these factors, and it will be possible for the resources development

of the reglon to bhe- actualized, For example:

(a) Developmsnt of new lakeside settlements centered around the lake

{reservoir) and improvémest,of livelihood and welfare for inland
“dwellers (the above-mentioned construction of roads, supply of

' electriditf'ahd water, s;able;traﬁsportatioﬁ utilizing by reser-

yoir, and development of lake fishing industry).
(b) Natural Resources Development

Development of the natural fesourcesfpotential of the area,
namely, agriculture, forestry and fisheries, minerals, tourism,
ets.'would be faéilitatéd. And the development of these undeve-
loped resources will contribute largely not only to the regional
development, but also to the economic development of the whole

nstional,land'of Peru,. -

8.35 Construction and Future Aspact

(a) Judged from the various da?a obtained and the field investigation
carried sut this.timé, we cannot say fhat the ecsnomic and soclal
environmental values of the Fne River reglon are absolute.
Although there are problems such as relocating and resettling of
the pfesentAdwellers etc., these sroblems should be resolved in
relation to the national beﬁéfit of Peru to be brought by the Ene

Project,

{b) Thsfe are little possibilities of.existance of rare or unreplaceable
' academic and'culturalrvalue;'or a nstable resourcas in this area,
and 1t is judged that this is not an -area for the Peruvian
GovernmEnt to give a priority to environment preservation rather

than development.

T () Needless to say, construction of the dam will bring about many

benefits, while a number of problems would also arise in comnmec-—
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(d)

tion therewith. And such problems ave possible to be solved by

taking amply reasonable measures.

Although we can conclude that implementation of the Project will
not greatly affect the economic, social and natural environment of
the project area and its surroundings, it will be necessary to

give thorough consideration. for the followings:

° Any development plan or construction work must be glven a

thorough consideration for harmony with nature.

® Besides confirming the items investigated this time, the

various investigations listed in 8.4 should be carried out.

For environment management, studies, and assessment after
completion of the dam, the present environmental conditions of
the project dam, reservoir sites, and the surrounding area must

be investigated and recorded in detail.

8.4 ltems to be investigated in Feasibility Study

The following items are desired to be investigated at the stage

of the Feasibility Study:

(1)

Additional Investigations

o Cultivated land area and its distribution and land ownership
o Land use plan.

o Water quality investigations

o Investigation of vegetatiéﬁ and forest

o Investigations of sﬁate of animal life including fishes

o Investigations of water utilization (fishery,'boat navigation,

raft driving and other water uses)
o Population and distribution of Immigrant and indigenous dwellers

o Investigation of livelihood of immigrant and 1ndigenous_dwellers
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o Study on transmigration problems
o Survey of miﬁing resources
(2) Supplemental Investigations

o'Hultipurpose effects to be brought about by dam construction
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