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PRESENTATION

The summary of the Environmental Impact Study here presented, analises the physical, biological and
social impacts likely to result from the construction of the Jerimum Public Reservoir, in Caxitoré River, which is
pan of the Curu River Hydrographic Basin, Stale of Ceard, Brazil. It also identifies the mitigation measures of
the negative impacts. The construction of the Jertmum Public Reservoir is an implementation of the State
Water Resources Agency and was foreseen into the Ceara State Urban Development Project {PROURB/CE)
as a palitical commitment of the State Government with the semi-arid hinterland cities of Ceara State.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

The dam constructions and subsequent reservoir formations are particurlarly necessary for most of the
cities of the State of Ceara, which are essentially agricultural cities, concerning that their socio-economic
situation lean upon highly unfavorable environmenial conditions. The irregular distribution of the pluviometric
precipitation combined with the inadequated characteristics of local soils that, even beeing ferlile, are shalow,
present low permeability, are badly drainaged and covef a rocky substract, result in a duil and randomic
regional development. The existence of water reservoirs may minimize such problematic situation. In addition,
the dam construction will create the possibility of implementing its most importante social use, the domestic
water supply. However, conceming the legal requirements, the construction of dams and subsequent formation
of reservois can not be carried through without the elaboration of an Environmental Impact Study (EIS),
according to the number 001 Resolution of CONAMA - Enviromental Federal Bureau, created by National
Environmental Policy in 1981. The EIS should consider the positive and negative effects of the proposed
project within the physical, biological and social environments, as well as the mitigation measures 10 prevent or
compensate the negative impacis. The EIS executers must yet, present a simplified environmental report, 1o be
made available, if necessary, to the affected population through a Public Assemble.

Still concerning the National Environmental Policy, some of the atiributions of the Brasilian
Environmental and Natural Resources Instilute - IBAMA, are the stablishment of environmental quality
standards and land uses distribution, the requirement of environmental assessments for the liberation of
deforestation licenses or for other potencially potlulant activities, and the crealion of environmental prolection
areas, among others. The third article of the 044/85 Resclulion of CONAMA, defines as environmental
protection areas, the lands and forests along the water courses, around the reservoirs and near the rivers'
sources. Beeing that s0, in the region of the Jerimum Public Reservoir, the areas to be legally considered under
protection are: the lands along Caxitoré and Mandacaru rivers for a 50 meters wide strip, those along the
regions' sireams for a 30 meters wide strip, and the iands arond the reservoir for a 100 meters wide strip. Other
laws concerning environmental issues are (i) Law n® 5187 delibarates about wildlife protection; (i) Law n° 7802
delibarates about the use of agriculture chemical residuals; (iii) Law n° 3824 deliberates about deforesiation of
reservoirs sites. In this case , the projecis’ mentor, Water Resources State Agency will be responsable for the
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PRESENTATION

The summary of the Environmental Impact Study here presenied, analises the physical, biological and
social impacts likely 10 result from the construction of the Jerimum Public Resetvoir, in Caxitoré River, which is
part of the Curu River Hydrographic Basin, Siate of Cear4, Brazil. It also identifies the mitigation measures of
the negative impacts, The construction of the Jerdmum Public Reservoir is an implementation of the State
Water Resources Agency and was foreseen into the Cearad State Urban Development Project (PROURB/CE)
as a political commitment of the Stale Government with the semi-arid hinterland cities of Ceara Siate.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

The dam constructions and subsequent reservoir formations are particuriarly necessary for most of the
cities of the State of Ceara, which are essentially agricultural cities, conceming that their socio-economic
situation lean upon highly unfavorable environmental conditions. The irregular distribution of the pluviometric
precipitation combined with the inadequated characterisiics of local soils that, even beeing ferile, are shalow,
present low permeability, are badly drainaged and covef a rocky substract, resull in a dull and randomic
regionat development. The existence of water reservoirs may minimize such probiematic situation. in addition,
the dam construction will create the possibility of implementing its most importante social use, the domeslic
water supply. However, concemning the legal requirements, the construction of dams and subsequent formation
of reservois can not be carried through without the eiaboration of an Environmental impact Study (EIS),
according to the number 00t Resolution of CONAMA - Enviromental Federal Bureau, created by National
Environmental Policy in 1281, The E(S should consider the positive and negative effects of the proposed
project within the physical, biological and social environments, as well as the mitigation measures 1o prevent or
compensate the negative impacts. The EIS executers must yet, present a simplified environmental report, to be
made available, if necessary, to the affected populatlion through a Public Assemble.

Still conceming the National Environmental Policy, some of the attributions of the Brasilian
Environmental and Natural Resources Institute - IBAMA, are the stablishment of environmental quality
standards and tand uses distribution, the requirement of environmenlai assessments for the liberation of
deforesiation licenses or for other potencially pollutant activities, and the creation of environmental protection
areas, among others. The third adicle of the 044/85 Resolution of CONAMA, defines as environmental
protection areas, the lands and forests along the waler courses, around the reservoirs and near the rivers'
sources. Beeing that 5o, in the region of the Jerimum Public Reservoir, the areas to be legally considered under
protection are: the lands along Caxitoré and Mandacaru rivers for a 50 meters wide strip, those along the
regions’ streams for a 30 meters wide strip, and the lands arond the reservoir for a 100 meters wide strip. Other
laws concerning environmental issues are (i) Law n° 5197 deiibarates about wildlife protection; (ii) Law n® 7302
delibarates about the use of agriculture chemical residuals; (iii) Law n® 3824 deliberates about deforestation of

reservoirs sites. In this case , the projects’ mentor, Water Resources State Agency will be responsable for the
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Deforestation Decree, once with the possession of the license allowing that agency far this activity, liberated by
IBAMA,

In the Siate of Cear4, the Environmental State Agency in charge is SEMACE. It's attributions are to
require, to analise and to give the approval of the EIS, frequentily elaborated by consultant private agencies. It
also is responsable by writting the Operalive Guidelines for the elaboration of the EIS which requires a detailed
characterization of the projects’ steps and from the area of implementation concerning the most significant
impacts and possibilities of its mitigation. In case of the none approval of the EIS by SEMACE, the project will
not be camried through. The State Law ne 11.996, (07/ 24/1992), deliberates about Water Resources State
Policy and created the Councils and the State Committees for Water Rescurces Environmental Issues, which is
composed by federal, state, districtal levels representalive, as well as NGOs arxd peoples’ representatives. The
State Plan of Waler Resources Uses brings some arliculation mecanisms to reach the necessary integration
and compatibilization of actions between the several government levels, including the district ievel, for the
decision making as well as for the implementing of many aclivities made necessary for the project's feasibility.
The Waler Resources State Agency has ils own attributionS in the envircnmental sector like the supervision of
documenis which deal with enviromental issues, including the ES and the simplified report of the EIS, the
promolion of meetings betwen the affecled comunily, the local NGOs, and the State agency, the coordination
of activities required by the miligation plans and the environmental fiscalization work made necessary inio the

just created protection areas.

In the districtal level, the laws will regard the superior leveis ones. The cilies counties musi be
envolved by environmental issues as the deforestation process, the respect for the proleclion areas, the
environmenial education proceedings and, mainly, the control of the reservoir's watershed uses. Considering
that the determination of land uses for a watershed basin is responsability of the districtal agencies of the
govemment, the cities of the influence area of the Jerimum Reservoir, as part of Curu River's watershed basin,
should adequate their environmental legislation to the programe of land uses already implemented by that main
watershed plan for uses. The Curu River's Watershed Pian has the following goais: take advantage on the
basin’s regularized discharges; emprove the regicnal agricultural activities; encrease the "per capiia” income of
the area by implementing irrigation plans; resselle approximatly 500 families; regional feod supplying and
supplying of raw material for the local transformation industries. The State Government's goals aren't others but
the socio-economic viabilization of some cities placed in the semi-arid hinterland and the promotion of rational

uses for the natural resources of the area, mainly 50l and water.

PROJECT DESCRIPTION AND MULTIPLE PURPOSES OF THE RESERVOQIR: The Jerimum Public
Reservoir is designed for water supply, irrigation and fishery activities. The dam can be located by the
coordinades 3°50'08"S and 39°41'27" W. The walershed of Jerimum's reservoir is part of the main watershed
basin of Curu River and is located in the west pant of k. There are three cities in Jerimun's watershed, lapajé,
Irauguba and Tejussuoca. The access to the dam site can be made through the federal highway BR-222,
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heading west to ltapajé City for about 120km from Fortaleza. 9 km after ltapajé City, one should leave the BR-
222 tuming left to reach a secundary road and ride on it about 20km until reaching the dam site. The project’s
quantitatives are summarized as follows: Site of the dam: Borders of Irauguba and Tejussuoca Cities, State of
Ceard, Brazil, Dammed River: Caxitoré; Project Mentor: Water Resources State Agency; Exproprated Area:
421,25 ha; Population for water supplying: 51.275 unhabitants (year of 2013); Acumulation capacity: 20,5 x
10° m® ; Reservoir area: 269,3ha; Watershed basin: 38.600ha; Mean annual precipitation: 739mm; Mean
annual evapotranspiration: 2.755mm; Type of the dam: rock-fill and earth; Maximum height of the dam: 24m;
Level of the top: 150,5 meters above the sea level; Spillway level: 147,0m; Maximum discharge (for 100 years
risk): 252m* fs; Regularized discharge: 0,450m’ /s; Borrowed material area: 71,47ha; Legal environmental
protection area: 151,95 ha,

Off-site investments: The project includes a pipeline for water supply of the city of lHapage which will be
made in cast iron with 300 mm diameter and 16,2 km length, It wiil be construcied along the left bank of
ltapage fiver begining in the power house built on the left bank of Caxitore river. The project includes also an

irrigation area downstream of the dam,

Municipal water supply: This use is the most important one in the Jerimun Project. The total water fiow
demand for the year of 2013 with 31.675 inhabitants to supply the city of Hapage is 65,95 I/s. The city of
Irauguba will be supplied from the Jerimum Reservoir with the discharge of 40,89 Ws for the year of 2013
preseniing the population of 19.600 inhabitants. The city of Tejussuoca will be supplied from the Tejussuoca
Reservoir (Caxitore River) which is in phase of conclusion by the National Department of Constructions Against
Droughts.

Irrigation: The irrigation area downstream the Jerimum Reserveir has the exiension of 300ha, and will use
343,16 I/s. This irrigation project will be emplemented by the Support Programe of Irrigated Agriculiure (PROIR
- Brazilian Northeastern Bank - BNB/ Constitutional Fund for Northeastern Finances - FNE), whose main
purpose is to fix families in the country (To be seen in Annex 10 of EIS).

Seasonal Agriculture: Considering the perimeter extension of 10km of the reservoir and the seasonal
agriculture strip 30 meters wide, plus 10ha of usefull area {including upstream of the rivers Mandacaru and
Caxitoré) the 1otal area for this use will be 40ha. This use will be managed by SRH through “Projeto Beira
D’&gua” using a 3ha diesel kit. This programme can also be creditated to PROIR - BNB/FNE. Other alternative
will be Programme for the Modemization of Non Irrigated Agriculture (PROAGR! - BNB/FNE).(To be seen in
Annex 10 of EIS). )

Fishery Activities: This is one of the most important activities assumed by DNOCS. This use is detailed in the
Fishery Plan 1o be prasented foilowing in this document.
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A lay-out scheme of multiple purposes of Jerimum Reservoir is annexed in this document.

BASELINE DATA - Characterization of the Affect Area: The hydrographic basin of the Jerimum Reservoir is
part of the direct influence area of the project. The population ressettiement wili be undertaken inside this
area. The district named Boa Vista do Caxitoré will be the nearest urban population group connected with the
project. The direct influence area includes, yet, the cities of ltapajé, Irauguba and Tejussuoca. The indirect
influence area is the Curu River hydrographic basin. Therefore, the aperation of the Jerimum Reservoir has to

be made within the Curu River basin management.

Social Environment: According lo the demographic sence of 1981, the populations of the cities are: Itapajé,
20.082; lrauguba 9.534 and Tejussuoca 8.6845 inhabitants. The demographic densities are beliow 20 inhabitants
per square kilometer, 40% of that population are economically active, 40% have unofficial jobs {pay no taxes)
and 20% depend on one or the two of those groups. 80% of the whole population work on agriculture activities.
Although the agricultural activities represent the main potenciality of the regional lands, the natural pastures
represent the most intensive use of those lands. Population of the Impoundment Area: The water will reach,
totally or parcially, 27 properties. 9 families of owners and 27 families of farm workers, not owners of the Jands,
live in the area. 11 of those 27 families wil! be resselled. Only 3 of the 11 families will live in the rural dwelling
nucleus project, to be undentaken by the State Water Resources Agency {SRH). This project will have all
necessary basic infrastructure. Basic Infrastructure: Sanitation: frauguba city has 684 waler connections
supplying 2.970 persons. lapajé has 2.405 connections supplying 12.025 persons and Tejussuoca has 196
connections suppiying 980 persons; Electric energy: Irauguba city has 1.193 electric energy consumers, kapajé
has 4.378 and Tejussuoca, 444, (Source: Cearf's State Eiectricity Company, 1990); Comunication services:
Irauguba city has 1 post office and 200 telephone lines within which 99 are domestic 'lines. Rapajeé has 1 post
office and 600 telephong tines within which 350 are domeslic lines. Tejussuoca has got only 1 post office and
none insialled telephone fines; Transport Infra-structure Features: lrauguba has 556 km of none paving roads
and 18 km of paving roads; llapajé can count with the State Road CE-141 and the Federal Road BR-222 which
connects it with other three cities of Ceara State, Frecheirinha, Tiangua and Sobral. X has 542 km of none
paving rocads; Housing: None of the three cities have problems concerning housing features; Actual Land
Distribution: Most of the properties (n the area are considered medium sized ones. Irauguba has 1,862
properies in 111,130ha; itapajé and Tejussucca count with 3,962 properties in 92,593ha. The impoundment
area has the following land distribuition: 7,41% of the properties occupy 0,97% of the impoundment area;
33,33% of the properties occupy 5,13% cof the area; 44,44% of the properties occupy 18% of the area; and
14,81 of the preperties occupy 76,69% of the impoundment area.

Physical Environinent: The geological unit that characlerizes the area is called Northeastern Complex and it
is composed mostly by "gnaisses”. According to the project, there will not be any difficulty concerning the
substract, in terms of the dam construction. The projects' area geomorfologic unit is called "Senaneja Surface”
and is formed by " sedimental hills". The regiona! soils present low permeabilily, shalowness and high

. 000009




&\ ogonsnios

avesliins & eopnadaria |4ie

suscebility to erosion process, although they present high levels of decompositionable minerals which makes
them reasonably fertile. The vegetalion covering of the area is mostly composed with opened bush-sized
"caalinga" forests. For intensive agriculture uses, the soils need some conservation technics. The most
importanie climatlologic component of the area is the bad distribution of the rainfall during the year. The area
can be dry for about nine month, in a one year period.

Biologic Environment: The vegetation covering of the projects’ area is mosily composed with opened bush-
sized "caalinga” forests. The species considered more resistent to the environmental adversities of the area
are: Mimosa acutistipula (jurema preta); Jatropha moliissima {pinh&o); Solanum sp (jurubeba); Cereus
gouneili (xique-xique); Filosccereus sp (fachelro); Cereus Jamacaru {mandacari); Crofon sp (mammeleiro),
Copemnicia prunifera {carnaiba); Licania rigida (oilicica), Ipomea pes-caprae {salsa); Cyperus sp. (tiririca);
among others. The wildlife is composed mainly by birds: Raflidecs {frango-d'agua);, Jacamnideos (jacand);
Psilacideos {papacu); Picidecs {pica-pauy, Afcedinideos (martim-pescador); Tyrannideos (vovd, lavandeira),
Fumarideos (crispim); Iclerideos (papa-armoz); Fringilideos (gola, papa-capim); Thravpideos (vem-vem). Some
of the reptiles of the area are Frynops sp. (cagado); Helicops sp. (cobra d'agua); Waglerophis sp. (cobraj.

000610




ENVIRONMENTAL IMPACT

The environmental impacts identified in the EIS were based in the Checklist for Addressing the
Environmental Impacts of Dam and Reservoir Projets from Social Comission for Asia and Pacific, 1990, and

are as follows:

CHECKLIST DF ENVIRONMENTAL PARAMETERS FOR JERIMUM DAM CONSTAUCTION, WATER BUPPLY AND IRRIGATION

ONS AFFECTIN
ENVIRONMENTAL RESOURCES
AMD VALUES

DAMAGES TO ENVIRONMENTAL

NATURE OF THE
ENVIROMMENTAL
{MPACT

RECOMMENDED FEASIBLE
PROTECTION MEASURES

a ~ Socisl problems

1 - Population ressstlament

W - Payment to the lendiords

#- Employment places ofier

- Families have to b ressetlad in »
naw place

- Owners have to be paid according to
the Brazilian Constitution (1988)

- Construction and cparation of tha
raservoir

LS,5T.8.Am.IP.D))s

LS.ST.B.Am,IP.Dl, e

Ra, LT, SB, Is

Ressatlament planning

Payment in tims sccocding to
the law

b - Problome ralatad with technical
aslismative solsction

tv - Earth movements

- Erosion raks

- Non utilized materiat disposition

- Not renewable natural rescurcas
taarth and rock Tor dem
constrocticn)

- Rieks connected to the employess
insurance

- Risks connected to the employses
sanitary conditions

- A esthetic hazards [nolse, vibration,
L12.]

L5,ST.A,IP.DI,Iim

LS.LT.A.R.Rm,lLls

LS,LT.ALDLim

LS,5T.A.Rm,IP.DI,Is

LS.ST.A.R.Am, A I Is

L5.5T,ALIP.ILIe

Usa the minimum of opened
erotion ares snd the minimum
possibla tima; plant tsmpory
crops or covering with
disposabla materialy for
wtabilization; build dreinage
channels, levels, or absortion
sraas; vbssrve Invurance
standard methods; control
sanitary conditions In the work
sras; gatting awaring the
populstion about every kind of
hazards,

¢ - Rational resarvolr daforestation

- New places of employment are
producad

- Wood for construction and snargy are
produced

- Eronion ha sncreased

- Loss of forest rescurces

Ls,ST.8,D1

LS. ST.5A.L.Am.IP.DLIe
LS,ST.A.Dls
LS, 5T, 58,Rm.,IP.DLIs

Aational deforestation plan or
resarvoir ares

d - Reservoir 1illing

v - Land aubmertion

vl - River channel submersion

vii - Lake formation

- Loes of native areas and natural
habitats of the local vagatation snd
wild life

- Loss of wood

-~ formation of habitate which favor life
end bresding of diasase veotors

- Encraase of ground water around the
regarvolr

- Rittle micro-climate modification
- Farmation of habitats for fighes snd
agquatie birde

- Oportunity for water usas and
transportation
- Resarvaoir silting

t5. 5T, AR, Rm,IA, DL Is
LS,ST.A.LAm.IP.DLIs

LS, 5T.A.Am.IAI.Is

LS,5T,8.Rm,Is

LS,5T.B.LIA ILIs

LS,5T.B.Am.li, s

LS. 53T.B.LAM.N,ls
LSLT.A LAM,DIIs

Wild iile scaps planning
Program of planting native
speciss

Control the regional aanitary
conditions

Promote sanitary sducetion of
the population

Usa ths poasibility of drill wells

Erasion control
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CHECKLIST OF ENVIRONMENTAL PARAMETERS FOR JERIMUM DAM CONETRUCTION. WATER SUPPLY AND IARIGATION

—

ACTIONS AFFECTRNG DAMAGES TO ENVIRONMENTAL NATURE OF THE RECOMMENDED FEASIBLE
ENVIRONMENTAL RESDURCES ENVIRONMENTAL PAOTECTION MEASURES
AND VALUES MPACT
wvill - Downstraam changes in the - Rivar bacome perenial LS.Re.LT.5B,(e
rivar channel snd nesr bank - Flood pick raduction 15.LT.B1
arsan - Dilutien Increasing L8,LT.B.
» Powslbllity of Imigated lends LB,LT.58,1s Environmantal Protection Lawy
- Wild iife LS.LT.B.la
- Modilication of the process sroslon-
daposition of sediment LSAT.A LK
~ Grourd watar rachargs incresing LS,LT.B.Di,in
- Continuous flow during the year Re | T, SB.Ia State Water Ansourcea Plan
ix - Tha Jarmum ceseorvoir itsel! - Fixing tha man in the haterdand Re Na,6B,Dia Water supply treatmentState
- Water supply LS,LT.5B,(n Sewags systsm

- Sanitary control necessity

- Land ewnership modification
- Land price modification

- Multiple use conflict

- Water tax collection problam
- Racraational possibilities

- New roads

- New agrl-industries

- Mora amployment places

- Batter mgricutture

- Fishety implemsntation

LS, LT, A Rm, D4 1=
LS.LT.B.Am.DlLls
LS,LT.B.Am.H,1a
L5,LT.A.Am,s
L5,LT.A.Am.ls
LS. ST.A.Am.Is
LS.LT.B.Rm,Is
LS,5T.0.Rm.Is
LS. 5T.8.RAm,Is
Na e, LT,58.DlIs
Re,SB,DI.ls

Accomplishing the goals of the
State Water Resources Plan

Accomplishing the goals of the
Environments! Protection Laws

» - hrigation problems

x = Flow regularization

- Possibility of frigation

LS, Re.Ne 17,58, 1s

xl Water logging - Soil and water salination LS,5A,Am,DLIs Drainsge
xi- LUtiization of chemicals - Water contaminstion R, SA.AmM.Dl.ls Control chemicsl utilization
- LHilization of water from - Disaase risk LS, A.Rm,Il1s Prohibitetion of the uss of
chsnnel ax drinking or coaking Irrigation waters as human
water water supply
{ - Water supply pipaling
xiv - Regulerization of the wetar - Public haalth emprovement Re.SB,Dl,ls
supply systam
xv- Pipalina stripa ares for - Expropration problems LS.A,Rm,Dlla Lagal sctions
ogeration and maintansncs
w
LS - Lecal and Spacific B - Beneficlal
Ra - Regional A - Adverse
Na - National 0 - None Impact
a3l - Global R/l - Haturally reversible/unreversibie

ST - Short Term

LT - Leng Term

SB - Significant and Banaficlal
SA - Significant and Adverse

Rm - Rastorahle by mitigation or managameant

1A/IP - Acidental Impact/Planned Impact
DI/ - Direct Impact/indirect impact

li/le - Unic Impact/Sinangic or cumulative mpact
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PROJECT ALTERNATIVES: Four location altematives were studied: a) al Mandacaru river; b) al Caxitoré
river; ¢} at the confluence of the two rivers; dy 1.200 meters below the confluence, (at Caxitoré river). The
following table summarizes each studied altemative, and demonsirates that the best option is location ¢
because il presents a lower cost along with a higher regularized volume. The definition of 1he crest level {(150,5)
was done considering the existence of an upstream reservoir, The choise of the cross section is conected with
the availability of construction material. The eanth and rockfill type was chosen concerning the lower costs and
pood effectiveness, as well as the favorable landscape component it brings for the region. The hydrological and
geological studies were responsable for the choise of the spiliway level (147) and its width (80m). The non
construction alternative will result in the maintenance of the intesmitience of Caxitoré River, which presenis no
flow at ail during dought pericds that can reach 8 month in a year.

Alternative Annual Inflow Volume Regularized Volume Costs
(bm’ ) (hm’ } (US$/m’ regularizado)
a 15,5 59 0,22
b 17,3 4,2 0,38
c 334 9,6 0,22
d 35,0 8,6 0,28

MITIGATION PLANS

Ressetiement Plan: The Stale Water Resources Agency promoted a meeting wilh the affected population and
the local NGO for the decision making about the payment of the lost material in the impoundment area, the
construciion of the houses, the infrastructure to be Inslailed in the area to be occupied by the ressetled families,
and other ressetlement issues, as well as the sharing of responsabilities upon the environmenial mesures to be
undertaken in the area. In this process the State Agency indicated a representative to answer 1o any
ressetiement questioning. The documentation of this first meeting is included in the EIS. Once over the
negociations and the decision making process, the State Agency will stari the delivery of the construction
material. The State Agency will, also, develop an educational plan on sanitation issues and wilt install sanitation
equipament in the houses sited around the lake. The ressetlement process can be done in 8 month and shoutd
be concluded before the reservoir filling.

Racional Deforesting of the Jerimums' Reservoir Impoundment Area: Al lands bellow the level 147m,
which means, 269.3ha, will be impounded. This area should be deforested before the filling of the reservair.
The implementing agency must deforest only the strictly necessary area. The agency should allow the
population to take advantage on the existent timber of the area. The detailed deforestation process is included
in the EIS. This process should last 7 month, the most. Only the last two month of the deforestation process
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can coincide with the with the reservolr filling process. Considedng the efficiency of the mecanic malhod;
detaild in EIS, it will take 45 days, 6 hours a day of work to conclude the stump take-off. Considering the
manual method, 30 men working 8 hours a day will do the stump take-off, in 45 days.

Wildlife Protection Plan: The wildlife rescue process should be undertaken before and during the
deforestation process. Especifically, the rescue operalions should start 1 month before the beguining of the
deforestation process and from this point on, the two processes can continue parailelly, If properly equiped with
the rescue material, 10 men, working 8 hours, can prepair 5ha in one day. For each 8 hours of work it will be
needed a 12 hours range of no interventions in the prepaired area, so that the animals can be rescued. The
wildiife proteclion plan can, therefore, be concluded in 54 working days.

Fishery Plan: The fishery plan can be started as soon as the lake is totally filled. According to the plan
description indicated in EIS, it will take four years to reach its most productive stage. The State Water
Resources Agency will be responsable for the inslailation of the fishery infrastructure in the sorroundings of the
lake. The State Agency should estimulate the population i-:i creale an institution which would obtain funds for
the formation of a small fishery industry, regutate and control ihe activities in the reservoir sormoundings for the
protection of fish population, promote training courses for fishermen and educational programmes estimulating

proper uses for the reservoir.

Degraded Areas Recuperation Plans: Specific provisions must be made to eliminate or mitigate
environmental damage In the impoundment area during and after construction. Some of the procedures are the
responsability of the contraclor and others, basically the fiscalization work, are the responsability of the State
Water Resouces Agency among with the Siate Environmental Agency. Provisions should be incorporated into
construction relaled impacts. Adequate location of borrow areas should be made; air and water pollution from
construclion equipment, earth movement and living quarters, aveided; screening of laborers for imporied water-
related diseases; solid waste disposal; siting of contractor facilities and other infrastructure to minimize
destruciion of nalural tandscape, and noise pollution, Some corrective procedures like the reforestation of the

area are betler detaild in the EIS.

ENVIRONMENTAL MANAGEMENT, MONITORING AND TRAINING: The State Water Resources Agency is
mainly responsable for the management, monitering and training processes to be undertaken for the
implementation of Jerimum Fublic Reservoir and its Mitigaticn Plans. SRH State Agency will promote a training

course for environmental monitors, which characterization is as follows:
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TRAINING COURSE FOR ENVIRONMENTAL MONITORING AND EMPLEMANTATION
OF MITIGATION PLANS OF JERIMUM PUBLIC PROJETC

NOME DOF COURSE I COURSE FOR RESERVOIR MANAGEMENT

PROMOTION OF SRH (State Water Resources Agency)

INTERESTED POPULATION Fishery, Forestation, Agriculture and Operative Engeneers as well
as technicians from Federal Technical School or Engeneers from
SRH.

NUMBER OF VACANCIES 20

DURATION: 200 hours, 45 days

SCHOLARSHIP GRANT US$ 5,00/student/day

COSTS . US$ 5.000,00 for professor's payment
. US$ 1,000,00 for management, instalations, material and

equipment expenses

. US3 4.500,00 far scholarship grants
. Totat: US$ 10.500,00

NATURE OF THE SELECTION Enterview with a representative of SRH

The range of implementation of the Mitigation Plans as well as its costs are shown in the following Figure.

The implementation costs of the Mitigation Plans are detailed in the EIS. A General Diagram of the
undertaking is shown in Annex 7 of the EiS.

Although, this responsability can be shared with other governmental agencies like the Electricily State
Agency, the Waste Water State Agency, the Environmental State Agency, and some municipal agencies in
charge in the direct influence area. The educational programmes about environmental issues should be very
frequent in ail the implementation process. Some of the procedures to be carried on in the watershed basin
are: the farming activities should ailways use racional techniques, sanitary control of critical areas; cbservation
of actual environmental laws and rules: Law n°® 7.803 of 07/18/1989, about the 100m protection strip around the
reservoir; 50m protection strip along the streams; adequacy of wastewater equipment installed around the lake;
strict observation of upstream land use rules, concerning soil exploration, liquid and solid discharges,
prohibition of forest burning for agricultural uses, observation of hunling and fishing rules, etc.

CONCLUSIONS AND RECOMENDATIONS: The implementation of Jerimum Public Reservoir in Curu River
Watershed Basin was analysed under two poinis of view. The first one assesses the need of acumulating water

for several uses in that hinterland region of Cears State, The second one analyses the environmental impacis
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likely 1o result from the construction of the dam and subsequent formation of the lake. Regariing the first
feature, it would be enough to afirm that it is not possible to reserve water in the underground acquifers of the
region because the substract is mostly rocky, which means that there is no other way of acumulating and using
the badly distributed rainfall of the area, but by forming artificial lakes. Regarding the second feature, a
potential environmental impacts checklist was elaborated, strictly searching for negative impacts so that their
respective mitigation measures could be indicated. Once analysed the checklist, it can be concluded that,
although there are several negative impacts, they all can be minimized through mitigating measures. The
Environmenial Impact Sludy does nol have any objections concerning the aliematives for site and design
technologies chosen for the dam and reservoir, understanding that they wilt nol result in such negative impacts
upon the nalural or social resources of the area, that justifie not constructing the dam. The recomendations are

related 1o three ranges: before the construction of the dam, during and afier the filling of the reservoir:

Before the construction of the dam:

1. Promotion of meetings belween the implementing agency and the affected population;

2. Develop plans to employ manpower from the expropriated areas;

3. Develop land use projects for ressetlement and downstream population;

4, Deveicpment of environmentat education programmes linked with preserved ecological and
cultural areas;

5. The owners of the expropriated fands should be payed before the begining of the proposed
project, in market prices and in cash. The affected population have to receive from SRH at
{east, all that was lost with the emplementation of the project.

During and after the filling of ihe reservoir:

1. Sow grass on bare of reservoir banks to prevent sail erosion and afforestation of slopes with
fast growing tress to rehabilitate deforestation areas;

2. Moniter waler guality (upstream, reservoir, downstream);

3. Heaith education for local population;

4. Water quality monitoring coordenated by the State Environmental Agency - SEMACE;

5. Social assistence for ressetied and the population of the rivers' serroundings.
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ANNEXE - LAY-OUT SCHEME OF MULTIPLE PURPOSES OF JERIMUM RESERVOIR




A TECNICA
QUE CONDUZ

AO FUTURO

Projeto Curu - Paraipaba
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Quando uma empresa acompanha a
evolucdo de seu tempo utilizando
inovadoras e avancadas técnicas para a
execucao de seus servigos com eficiéncia
e responsabilidade, cumpre o seu papel
perante o futuro, contribuindo, desta
forma, para o progresso do homem.

FAZ PARTE DA EVOLUCAO
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