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A. INTRODUCTION

1. Following a brief overview of the environmental assessmenti procedures for the water resources
component of Ceard Urban Development and Water Resource Management Project (PROURB-CE), this
document summarizes the Environmental Impact Assessment (EIA) and associeted Environmental
Impact Reporl (RIMA) for Castro Public Reservoir. The EIA/RIMA analyzes the physical, biological and
social impacts likely 10 result from the construction of the Castro Reservoir to be located an Castro River.
The EIA/RIMA also identifies the necessary mitigation measures for the negative impacts of the Castro
Project.

2, The waler resources component wil| include the conslruction of approximately 40 (fourly) new
dams (barragens) and reservoir (agudes) and 47 (fourty sevan) aqueducts in sparsely seflled rural areas
in the semi-arid interior of ihe State of Ceard. The facllities are primarily designed 1o expand urban waler
supply, but will aiso regularize ("perenizar”} waler flow in rivers which are normally dry for 8-9 month of
the year, therebypermilting downstream irvigation of lands siluated on either side of the river, as well as
floodplain (or "vazante”") agriculture along the receding edges of the reservoir themselves. The reservoirs
will aiso be used for fisheries development. Together, these improvements will help retain rural and
urban population in the interior of the state, thus reducing migratory pressures on metropolitan Fortaleza

and other large cities in Brazil, especially during periods of prelonged drought,

3. The reservoir to be created under the component will be distributed throughout the state in the
areas of greatest water scarcity ("vazios hidricos™). Maximum storage capacity of the planned reservoir
ranges from 4 to 100 million cubic melers (m3), with an average size of about 31 million m® . A total of
22,244 0 hectares is expected 1o be fiooded as a result of the proposed dams, or an average of roughly
556 ha per reservoir. According to priminary estimates, a tolal of 2,465.0 families will be resettled as a
result of the component, of which more than half will be relocaled elsewhere on their present
landholdings. Most of 1he rest will be rehoused in close vicinity to their existing places of residence and

provided access o irrigated land water made available through the projecl.

4, Due to the programmatic nature of the water resources component, an in-house environmental
unit (IEV), consisting of specialists in the physical, biological and social (including resettlement) impacts
of dams and reservoir in semi-arid regions will be created in ihe state Water Resources Management
Company (COGERH), to be established in connection with the project. An advisory panel of
independent, internationally recognized, environmental and resettlement specialisis will also be
appoinied to provide guidence to the IEU with respect to inter alia: (i) the findings of the initial
environmental reconnaissance and Term of Reference (TOR) for each proposed reservoir to be prepared

jointly by the IEU and the State Environmental Agency (SEMACE), which will also be strengthened under
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the project; {ii) the findings and recomendations of the environmental assessments; (jii) environmental
plans, procedures, and hudgets throughoul the life of the waler resources component, and (iv) the
specific functions and staffing, training, and other needs of the IEU. The IEU, in turn, will ensure that the
initial project-specific environmenlal assessmenis and subsequent monitoring and valuation will
adequately anlicipate environmental impacts. Togelher with SEMACE, it will also ensure that all
recommended mitigatory measures are impiemented.

5. Both, the JEU and the advisory panel will funclion throughout the implementation of the water
resorces component and for at least two years afler project completion in order to continue to monitor
and evaluate the environmental and social impacis of the project investments. SEMACE, with the
assistance of lthe Ceard Foudation for Meteorclogy and Water Resources (FUNCEME), will monitor
waler gquality and control pollution in 1he reservoirs to be installed under the component, as well as in the
80 existing large reservoirs in the stale. SEMACE will likewise carry out environmenta! education
prograrmns with the rural populations situated in the immediatle areas of influence of each reservoir to

reduce the risk of conlamination from nearby {generally small-scale) agricuiture and grazing activities.

6. In accordance with brasilian law and consistent with World bank guidelines, environmental
assessment of specific reservoir projects will be carried out as follows. Upon submission of basic project
documentation by the proponent, in this case the Secretariat of Waler Resources (SRH), a multi-
disciplinary team from SEMACE, together with the IEU, underiakes an initial environmental
reconnaissance of the site of proposed invesiment, including consultation with local population, to
stablish the basic guidelines and define the TOR for the environmental impact assessment (EIA) and the
associated RIMA, which are the responsability of the proponent and normally carried oul by private
consuitants under the supervision of the IEVU. Upon receipt of the draft EIA and RIMA, SEMACE
assesses their caverage and quality in relation to the TOR, reviews their findings and recommendations,
and prepares a technical mernorandum ("parecer técnico") containing ils own conclusions and
recomendations and indicating any additional studies that may be required prior to granting a license to

proceed with the civil works for the project.

7. When requested, SEMACE holds public hearings to discuss the environmental impacts and
proposed mitigation {and, where applicable, resetilement) measures in connection with a particular
project. The EIA, RIMA, and SEMACE's technical memorandum may aiso be reviewed by State
Environmental Council (COEMA), which meets bi-weekly, al the latter’s request. In any case, COEMA is
informed of all pending requests for licensing which reguire the completion of environmental
assessmenis. Once lhe EIA and RIMA are approved, SEMACE again visils ihe projeci area and consults
with local populations prior to formally issuing a license for the inltiation of project worka.
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8, The English language summary os the EIA/RIMA for the Castro Public Reservoir Project is
presented in the remainder of this document. The environmental assessment of the Casliro projec! was
reviewed in detail by SEMACE prior to the Bank appraisal of the project and found acceptable. In
addition to the individual project environmental assessments, a two-phase sectoral environmental
assessment study covering the program as a whole will be prepared based on Terms of Reference to be
prior to loan negotiations. The results of Phase | of this study, covering state wide information, will be
presented as a condition of Bank loan effectiveness, while the results of Phase i, involving more project-
specific information for the full set of investments to be financed under the water resources component

of the project, will be presented within twelve month of the loan effectiveness date.
B. PRESENTATION

8. The summary of the Environmenial Impact Siudy here presepted, analises the physical,
piclogical and social impacis iikely 1o resuly from the construciion of the Casiro Pubjic Reservoir, in
Castro River, which is part of the Chord's River Hydrographic Basin, State of Ceard, Brazil. it aiso
" identifies the mitigation measures of lthe negative Impacts. The construction of the Castro Public
Reservoir is an implementation of the Stale Water Resources Agency and was foreseen into the Ceara
 State Urban Development Project (PROURB/CE) as a political commitment of the State Government

with the semi-arid hinlerand cities of Ceara State.
C. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

10. The dam constructions and subsequent reservoir formations are particurlarly necessary for
most of the cilies of the Slate of Cear, which are essentially agricultural cities, concerning that their
socio-economic situation lean wpon highly unfavorable environmental conditions. The irregular
distribution of the pluviometric precipitation combined with the inadequated characteristics of local soils
that, even beeing fertile, are shalow, present low permeability, are badly drainaged and cover a rocky
substract, result in a duli and randomic regional development. The existence of waler reservoirs may
minimize such problematic situation. In addition, the dam constrnuclion will create the possibility of
impiementing its most importante social use, the domestic water supply. However, concerming the legal
requirements, the construction of dams and subsequent formation of reservois can not be carried
through wilhout the elaboration of an Environmental Impact Study (E!S), according to the number 001
Resolution of CONAMA - Enviromental Federal Bureau, created by Nalional 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 1o prevent or
compensate the negalive impacts. The EIS executers must yel, presenl a simplified environmental
report, to be made available, if necessary, 1o the affected population through a Public Assemble.
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11. Still concerning the Nalional Environmental Policy, some of the attributions of the Brasilian
Environmental and Natural Resources institute - IBAMA, are the stablishment of environmental guality
standards and land uses distribution, the requirement of environmental assessments for the liberation of
deforestation licenses or for other potencially pollutant activities, and the creation of environmental
protection areas, among others. The third anticle of the 044/85 Resolution of CONAMA, defines as
environmenlal proteclion areas, the lands and forests along the water courses, around the reservoirs
and near the rivers’ sources. Beeing that so, in the region of the Castro Public Reservoir, 1he areas to
be legally considered under protection are: the lands along Castro River 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 delibarates about
wildlife protection; (i} Law n° 7802 delibarates gboul the use of agricuiture chemical residuals; (jii) Law
n® 3824 deiiberates about deforestation of reservoirs sites. In this case , the projects’ mentor, Water
Resources State Agency will be responsable for the Deforestation Decree, once with the possession of
the license allowing that agency for this activity, liberated by IBAMA,

12, In the State of Ceara, the Environmental State Agency in charge is SEMACE. lt's attributions
are {o require, jo apalise and lo give the approval of the EIS, frequenily elaborated by consultant
privale agencies. It also is responsable by writting the Qperative 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 carried through. The Stale Law nz 11,998,
{07/ 24/1992), deliberates about Waler Resources State Policy and created the Councils and the State
Committees for Water Resources Environmenial Issues, which is composed by federal, state, districial
levels represeniative, as well as NGOs and peoples' representatives. The Stale Plan of Water
Resources Uses brings some articulation mecanisms to reach the necessary inlegration and
compatibilization of actions between the several governmen! levels, including the district level, for the
decision making as weil as for the implementing of many activities made necessary for the project's
feasibility. The Water Resources State Agency has its own attributions in the environmental sector like
the supervision of documents which deal with enviromental issues, including the EIS and the simplified
report of the EIS, the promotion of meetings betwen the affecied comunity, the local NGOs, and the
State agency, the coordination of activities required by the mitigation plans and the environmental

fiscalizalion work made necessary into the just created prolection areas.
13. in the districlal level, the laws will regard the superior level ones. The cities counties must be

envolved by environmental issues as the deforestation process, the respect for the prolection areas, the

environmental education proceedings and, mainly, the control of the reservoirs watershed uses.
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Considering that the determination of land uses for a watershed basin is responsabilily of the districtal
agencies of the govermment, the cities of the influence area of the Castro Reservoir, 8s parl of Chord
River's watershed basin, should adequate their environmental legisiation to the programme of land uses
already implemented by that main watershed plan for uses. The Chord River's Watershed Plan has the
following goals: take advanlage on the basin's regularized discharges; emprove the regional agricultural
aclivities; encrease the "per capita” income of the area by implementing irrigation pians; reglonal food
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 soil and water.

D. PROJECT DESCRIPTION AND MULTIPLE PURPOSES OF THE RESERVOIR

14, The Castro Public Reservoir is designed for waler supply, irrigation and fishery aclivities. The
dam site is located 1km distante from Itapiina city. heading upstream Castro River. The watershed of
Casltro's Reservoir is part of the main watershed basin of Choré's River and is located in the south-west
part of it. The access to the dam sile can be made through the State highway CE-021, heading south ta
ltapidna City for about 120km from Fortaleza. Once in ltapidna City, right aver Castro River, one
should turn right to reach a secundary road and ride on it for about 1km until reaching the dam site. The

project’s quantitalives are summarized as follows:

Site of the reservoir: Hapidna City, Slate of Ceara, Brazil;
Dammed River; Castro;

Praject Mentor; Water Resources Stale Agency;
Expropriated Area; 1,000ha;

Population for water supplying: 27.022 inhabitants (year of 2013);
Acumulation capacity: 63,9 x 10° m® ;

Reseryoir area: 753ha;

Walershed basin: 35,83ha;

Mean annual precipitation: 832mm;

Type of the dam: plain earth;

Maximum height of the dam: 25,9m;

Leve] of the top: 154,7 meters above the sea level;
Spillway level: 151,5m;

Maximum discharge (for 1000 years risk): 264,04m” /s;
Regularized discharge: 0,55m° /s;

Borrowed material area: 64 85ha;

Legal environmental protection area:; 250,0ha.

nonnie
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E. OFF-SITE INVESTMENTS

15. Municipal water supply: The domestic supply is considered the most important use in the
Castro Project and will attend the urban population of the cities of Htapiuna, Capistrano, Chorozinho,
Ccara and the dislricts of {deal, Capivara and Caio Prade. All this popuiation was estimated lo be
27,022.0 enhabitants for the year os 2013. The daily mean demand, considering a dally "per capita”
consumption of water of 150 Vs is 4,053,300.00 leters. That means a 35.02 /s flow for Hapiina, Caio
Prado and Capisirana, 11.1 Ifs for Ideal, Capivara and Qcara and 10.18 |¥s for tha city of Chorozinho,
The Casire Reservoir will be supplying the Castro and Choro's Rivers sorrouding population, estimated
in 3,000.0 persons. The necessary flow for this purpose is 3.4 l/s considering the "per capita®
consumption of water, 10ﬁ, i/day/enhabilant. The regularized discharge projected for Castro River is
550 I¥s. Therefore, considering the water supply for the five cities and ditritcs through the pipelines as
56.66 Vs and the river sorroufins ppulation as 3,4 I/s and 10% of losses, it would still present 484 Us
which would permit the irrigation of 484 ha. The potentially irfigable area downstream of the reservoir is
3,854.58 ha of aluvionar soils, but the use of the river plains for irrigation will be limited to 378 ha plus

20 ha around the reservoir and 150 upstream where 70 ha of agriculture resttlement spots are included.

16. The project includes there pipelines for water supply which will be made in cast iron with
250 mm diameter and 1.38 km length and a 3502 i's flow. ¥ will be constructed along Castro River
begining In the power house buill on the river bank. The pipeline= will accompany the river untill it
reaches itapiina city and than it will head to a high point of the city 1o be distributed from there by a
cast iron treated waler pipeline. The supply for the cities of Hapiina, Capistrano and Caio Frado will be
implemented as a singue system whitin a floating captation containning four pumps with a 31.59 m%h
flow and mancmetric heigth of 22 m; a non {reated waler pipeline, as said above and a elevalory
treatment station with two (2) filters, six (8) pumps, four of wich with unitary discharge of 14.33 m3th,
will supply Capistrano Cily, one with 14,33 m3/h will supply Capistrano City, one with 14.33 m3/h wilt
supply Caio Prado and he last one, with a 16.74 m/h discharge, will supply itapiuna City, and a treated
water made oul of cast iron will be built with the folloing caracters: Capistrano Agueducts - G = 18.9 ifs,
length = 12 km and diameler = 200 mm. Caio Prado - Q = 4,66 i/s, length = 13,5 km and diameter =
100 mm. The cily of Ocara and the districts of Ideal and Capivara will be supplied starting from the right
margin of Choro River, approximately 48 km downstream from the dam, where two pumps will be
installed with a 21.10 m3/h discharge and manometric height of 18 m. The whole system will present: a
cast iron non treated water pipeiine with diameter = 150 mm, lenght = 0.80 km and discharge = 11.1 I/s5;
a elevatory treatment station sited at Jdeal City composed of one filter and three pumps, one of wich a
9.36 m%h for Ideal supplying and the other two with a unitary discharge of 15.30 m3h will supply
Capivara and Ocara; a treated waler pipeline conducting water untill Capivara and Ocara the projecl

includes also an irrigation area downstrear of the dam.
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17. irrigation: The irrigation area downstream the Castro Reservoir has the extension of 483 ha,
. and will use 483 Vs. This irrigation project will be emplemented by the Support Programme of Irrigated
Agriculture (PROIR - Brazilian Northeastern Bank - BNB/ Constitutional Fund for Northeastern Finances
- FNE), whose main purpose is to fix families in the country.

18. Seasonal Agriculture: Considering the legal natura! area to be stablished around the
reservoir, their will not be seasonal agriculture practices inside the green bell. The agiiculture aclivities
will take place only in the very end of the river's plan, located upstream, where the water reaches
beyond the legally protected area. This use will be managed by SRH through "Projetoc Beira D 4gua”
using 8 3ha diesel kit. Thig programme can also be creditated io PRCIR - BNB/FNE. Cther alternative
will pe Programme for the Modemization of Not irrigated Agricyture (PROAGRI - BNB/FNE).

19, Fishery Activities: This is one of the most important activities assumed by DNOCS. This use

is delailed in the Fishery Plan to be presenied fallowing in this document.
F. BASELINE DATA

20. Characterizatian of the Affect Area: The hydrographic basin of the Caslro Reservoir is part of
the direct influence area of the projecl. The population ressettlement will be undertaken inside this
area. The cily of itapiina will be the nearest urban population group connected with the projecl. The
indirect influence area is the Choré River hydrographic basin, which has the area of 5,100.0 square
kilometers. Therefore, the operation of the Castro Reservoir has to be made in agreement with the

Chord River basin management,

21, Social Environment: According to the demographic sence of 1991, the populations of Rapiuna
City is 12,417.0 inhabitants. The dernographic densities are over 22 inhabitants per square kilometer.
7G% of (hat population are economically active, 30% of which with unofficial jobs (pay no taxes); 30%
depend on one or bolh of those groups (over 60 years old inhabitants and children). 60% of the whole
population work on agricuiture activities. Although the agricultural activities represent the main

potenciality of the regional lands, the nalural pastures represent the most intensive use of those lands.

22, Population of the impoundment Area: The water will reach, totaliy or parcially, 83 properties.
68 families will be ressetled but only 10 will live in the rural dwelling nucleus project, to be undertaken
by the Stale Water Resources Agency (SRH); 02 families will be sent to itapiina city as they prefered.

The ressetlement site will have all necessary basic infrastructure equipament.

000012



81 sagmsosmlioss

Gmnniars do semtiiurin Sl

23 Basic infrastrycture: Sanitation: itapiuna has 8§24 connections supplying 1,768.0 persons;
Electric energy: serve the whole city of itapiina (Source: Ceard's State Electricity Company, 1980);
Transpont Infra-structure Features: there |s only one main road between (tapiina and Fortaleza;
Housing: there are enough houses for the cities inhabitants; Aclual Land Distribution: Most of the
properties in the area are considered medium sized cnes. It has 408 properties below 10ha occupying
2.300ha, 500 properlies belween 10 and 100ha occupying 15.697ha, 95 properties between 100 and
1,000ha occupying 23.714ha and 7 properties between 1,000 and 10,000ha occupying 10.323ha.

24, Physical Environment: The geological unit that characterizes 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 "Sertaneja Surface” and is formed by " sedimental hills". The regional s0ils preseat low
permeability, shalowness and high suscebility to erosion process, although they present high levels of
decompasitionable minerals which makes them reasonably fertiie. The vegetation covering of the area
is mosily composed with opened bush-sized "caalinga” forests. For intensive agriculture uses, the soils
" need some conservation techhics. The most importanie climatologic 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.

25, Biologic Environment: The vegetation covering of the projects' area is mostly composed with
opened bush-sized “caatinga” forests, The species considered more resistenl to the environmental
adversilies of the area are: Mimosa aculistipuia (jurema preta); Jafropha moflissima (pinhdo), Solanum
5p (jurubeba}; Cereus gqounelfi (xique-xique); Pilosocereus sp (facheiro), Cereus Jamacaru
{mandacara); Croton sp (marmeleiro), Copernicia prunifera (carnaubay); Licania rigida (oiticica), /pomea
pes-caprae (salsa); Cyperus sp. (tiririca); among others. The wildlife is composed mainly by birds:
Rallideos {frango-d'agua); Jacammnideos f{jagand); Psifacideos (papacu), Picideos (pica-pau),
Alcedinideos (martim-pescador); Tyrannideos (vovd, lavandeira); Furnarideos (crispim); lcterideos
(papa-arroz); Fringilidecs (gola, papa-capim);, Thravpideos (vem-vem). Some of the reptiles of the area
are Prynops sp. (cagado); Heficops sp. (cobra d'dgua); Waglerophis sp. (cobra).
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The environmental impacts identified in the EIS were based in the Checklist for Addressing the
Environmental impacts of Dam and Reservoir Projets from Social Camission for Asia and Pacific, 1990, and

are as follows:

CHECKLIET OF ENVIROHMENTAL PARAMETERS FOR JERIMUM DAM CONSTRUCTION, WATER BUPPLY AND IRAIGATION

ACTIONS AFFECTING
ENVIRONMEMNTAL RESOURCES
AMND VALUES

DAMAGES TO ENVIROHMENTAL

NATURE OF THE
ENVIRCNMENTAL
IMPACT

RECOMMENDED FEASIBLE
PROTECTION MEASURAES H

a - Social problema

I - Population ressstlemont

¥ - Payment to the [andlards

iil- Employment places offer

- Families have to be ressatiad In &
naw place

- Ownars have 1o be pald sccording to
the Brazillan Conestitution {1988}

- Conatruction and oparation of tha
reagarvoir

L5.ST,B,Rm,P,Di,1s

LS. ST, B.Rm,IP.D|, v

Re, LT. SB, Is

Rassgtlament planning

Paymaent in time accarding to
the faw

b - Froblame ralated with technical
altamative salection

v « Earth mavamants

- Erosion risks

- Non utilized material disposition

- Not renswahbls natural resources
tnarth and rock far dam
congtryction)

- HRiske connacted to the amployees
insyrance

~ Risks connectad to the smployess
sanitary conditions

~ A asthetic hazarde (noise, vibration,
oic}

LS. 5T.AIP,DIIm

LS.LT.A R, Am.ILIs

LS,LT.ALDLIm

LS, 5T.ARm, P01

L5, ST.AR.Rm,IA, Il Ie

LS. 5T.ALIP.)N,)e

Usa the minimum of cpened
arotian ares and the minimum
paoesible time: plant tsmpory H
crops or covering with
disposabls matesials Tor
stabilization: build drainage J
channele, levels, or absortion
araas; obaerva insuranca J
standard methods; cantrol |
sanitary conditions n the work
aran; getting awaring the F‘
population abaut every kind of
hazards.

© - Rational reservolr deforsstation

- New places of employment are
produced

- Wood for construction and energy ara
produced

- Eroalon is encreased

- Lose gt orest resources

LS.ST.8.Dn

L%, ST,5A,0,.Rm, IP.Dl.1s
LS. ST.A.Dlls
L3.57.58.Am.IP.Dl.Is

Rational deforastation plan for r
raservolr area

d - Raservoir filling

v - Land submartien

|

vi - River channel submersion

|

H vil - Lake formation

{

|
|
|

- Loas of natlve areas and natural
habitats of the local vagatation and
wild life

- {ose of wood

- formation of habitats which favar lifa
and breeding of dissara vectors

- Encreasa of ground water around the
reseryoir

- Rittls micco-climate modification

- Formatlon al hablitaia foc {ighes and
aquetic birds

- Dportunity for water Uses and
transpartation

- Reservolt silting

LS.5T,A.A.Am, 4.0, (s
LS.5T,A.LAm.IP,DLIs

LS, ST A.Am.IA, L iIe

LS, 57.8.Am,Is

L3.8T.H.L1A P

LS. 87.8.Am. )

LS, 5T,8.0.Am.ilIx
LS,LT. A0 Rm. Dy is

Wild lifa scape planning
Frogram ol planting native
wpacies J

Control the regional sanitary
conditions Fi
Promote ssnitary education of
the population

Use tha possibility af drill wells *

Eravion cantrol q
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CHECKLIST CF ENVIRONMENTAL PARAMETERS FOR JERIMUM DAM CONSTRUCTION, WATER SUPPLY AND IRRIGATION

ACTIONS AFFECTING DAMAGES TO ENVIRONMENTAL NATURE OF THE RECOMMENDED FEASIBLE
ENVIRONMENTAL RESOURCES ENVIRONMENTAL PAOTECTION MEASLURAES
AMD VALUES IMPACT
wiii - Downatraam changes in the - River bacomn paronisl L5,Ae,LT,5B. 18
river channel and near bank - Flood pick raduction LS. LT.8.1s J
arsse - Dilution Increasing Ls,LT.B,11 ’
- Possibitity of Imigated lands LS,AT,58.!8 Environmantal Protaction Laws
- Wild difs L5 LT.B.1s
- Modification of the process arosion-
daposition of sadimant LS.LT.A.1LMe ”
- Ground wator rechargs incresing L5 LT.B.Dlis
- Continuous (low during the year Re LT,50, I State Water Resouices Plan
bx - The Jerimum resenvoir itself - Fixlng the man In the hinterland Ra Ne, 5B,Dlis Watar supply trastmentStata
- Water supply L5,LT.SB8,)» Sawage syatem
- Sanltary control nacessity LS, LT, A Rm.0OlIs Accomplishing ths goals of tha
~ Land ownership modification LS,LT.B,Rm,Dlis State Walter Resources Flan
- Land price modification LS,LT.B.Am,Iila Accomplishing the gosls of the
- Multipls uss confllet LS,LT. A .Am,lx Environmental Protaction Laws
- Watar tax collection problam LS,LT. A .Am,ls

- Recraational possibititing
- New soade

» New agel-dndustiias

- Mare amployment places
- Battar agriculturas

- Fishery Implemantation

LS. 5T.A.Am.ls

LS LY, B.Am, s
LS,5T.6.Am,Is
L%3,57.8B.Am,is
Na, Pe,LT,58.D,1s
Ae,SACL e

v - Irrigation problems

x - Flow regularization

- Poesibility of irrigation

LS.Re.Na,LT.5B,1s

xi- Water logging
xii- Utilization of chamicals

i Utilizatlon of water Iram
channal as drinking or ¢cooking
‘ watel

- Sail and waler salination

- Water contamination

- Digeaga risk

LB, 5A Rm, Dl s Drainags
Ra,SA Rm,Dils Control chemical utilization
LS, A Rm,li, = Prohibitation of the use aof

itrigation waters a¢ human
watar supply

f - Water supply plpsline

|

! xiv - Ragularization of the water
aupply systam

wv- Fipalina stripa area for

oparation and maintsnance

+ Public health ampravement

- Expropriation problema

Re,5B.Dl.1s

LS. A Rm,Ol 18 Legal actions

LS - Local and Specific

Re - Aegional

Ha - National

Gl - Global

ST - Short Tarm

LT - Lang Term

SH - Significant and Banaticlal
SA - Significant and Adveres

B - Banaflclal

A - Adverss

0 - None Impact

Afl - Matucally reversiblafunreversibls

Bm - Restorable by mitigation or managemeant
1A/IP - Acidental impact/Planned Impact

Bitit - Direct Impactiindirsct Impact

lu/ls - Unic Impact/Sinergic or cumulative Impact
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H. PROJECT ALTERNATIVES

26. Four location alternatives were studied: The studies demonstrated that the best option is
located 1km far from Iltapitina Cily, upstream the river because it presents a lower cost along with a
higher regularized volume. The living components (wildlife, native vegetation and human population) of
the environmental of the four sites are similar. All of them will be able to live using less energy once
having accumulated water in their region. The choise of the c¢cross section is conected with the
availability of construction material. The earth type was chosen concerning the lower costs and good
effectiveness, as weil as the favorable landscape component it brings for the region. The hydrological
and geological sludies were responsable for the choise of the spillway level and its width. The non
construction aiternalive will result in the maintenance of the intermittence of Castro River, which
presents no flow at all during dought periods that can reach 7 month in a year. Only sites 2 and 3 were

worth beeing studied by a more techsical point of view. After these, site 2 was the chosen alternalive.

Allemative Annual inflow Volume Regularized Discharge
(hm” ) (m’ is)
Site 2 25,20 0,55
Site 3 15,50 0,18
I MITIGATION PLANS

27. Ressetlement Plan: The State Water Resources Agency promoted a meeting with the affected
population and the local NGO for the decision making about the payment of the lost material in the
impoundment area, the construction of the houses, the infrastructure to be instailed in the area to be
occupied by the ressetled families, and other ressetiemen! issues, as well as the sharing of
responsabilities upon the environmental mesures to be undertaken in the area. In this process the State
Agency indicated a representative 1o answer to any ressetlemenl questioning. The documentation of
this first meeting is included In the EIS. Once over the negociations and the decision making process,
the Stale Agency will slart the delivery of the construction material. The State Agency will, also,
develop an educational plan on sanitation issues and will instali sanitation equipament in the houses
sited around the lake. The ressetlement process can be done in 8 month and should be conciuded

before the reservoir filling.

23. Racional Deforesting of the Castro’s Reservoir Impoundment Area: Ail lands bellow the
ievel 150,5m, which means, 753ha, will be impounded. This area should he deforested before the

filling of the reservoir. The implementing agency must deforest only the sirictly necessary area. The
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agency should allow the population o take advantage on the existent timber of the area. The detailed
deforestation process is included in the E1S. This process should last 4 month, the most. Only the last
two month of the deforestation process can coincide with the with the reservoir filling process.
Considering the efficiency of the mecanic method, detaild in EIS, it will take 94 days, 8 hours a day of
work to conclude the stumnp take-off. Considering the manual method, 40 men working & hours a day
will do the stump take-off, in 90 days.

29, Wildlife Protection Plan: The wildlife rescue process should be underlaken before and during
the deforestation process. Especifically, the rescue operations should start 1 month before the
beguining of the deforestation process and from this point on, the iwo processes can continue paralielly.
If properly equiped with the rescue matetial, 20 men, working 8 hours, can prepair 10ha in one day. For
each 8 hours of work il will be needed a 12 hours range of no interventions in the prepaired area, so
that the animals can be rescued. The wildiife protection plan can, therefore, be concluded in 75 working
days.

" 30. Fishery Plan: The fishery plan can be started as soon as the lake is totally filled, According o
the plan description indicated in EiS, it will take four years to reach its most produclive stage. The State

'Waler Resources Agency will be responsable for the instaliation of the fishery infrasiructure in the
sorroundings of the lake. The State Agency should estimulate the population to create an institution
which would otiain funds for the formation of a small fishery industry, regulate and control the activities
in the reservoir sorroundings for the protection of fish population, promote training courses for
fishermen and educalional programmes estimulating proper uses for the reservair.

. Degraded Areas Recuperation Plans: Specific provisions must be made 10 eliminate or
mitigate environmental damage in the impoundment area dwring and after construction. Some of the
procedures are the responsability of the contractor and others, basically the fiscalization work, are the
responsability of the State Waler Resouces Agency among with the State Environmental Agency.
Provisions should be incorporaled into constructign related impacts. Adequate location of borrow areas
should be made: air and water pollution from construction equipment, earth movement and living
quariers, avoided; screening of laborers for imported water-related diseases, solid wasie disposal; siting
of contractor facilities and other infrastructure to minimize destruction of natural landscape, and noise

pollution. Some corrective procedures like the reforestation of the area are better detaild in the EIS.
J. ENVIRONMENTAL MANAGEMENT, MONITORING AND TRAINING

3z The State Waler Resources Agency Is mainly responsable for the management, monitoring

"and training processes to be underlaken for lhe implementation of Casiro Public Reservoir and its
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Mitigation Plans. SRH Stale Agency will promote a training course for environmental monitors, which

.characterization is as follows:

TRAINING COURSE FOR ENVIRONMENTAL MONITORING AND EMPLEMANTATION
OF MITIGATION PLANS OF CASTRO PUBLIC PROJETC

NOME DCF COURSE I COURSE FOR RESERVOIR MANAGEMENT

PRCOCMOTION OF SRH (Stale Water Resources Agency)

INTERESTED POPULATION Fishery, Forestation, Agriculture and Operalive Engeneers as well
as lechnicians 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, malerial and

equipment expenses

. US$ 4.500,00 for scholarship grants
. Tota]: US$ 10.500,00

NATURE OF THE SELEQHQN Egtewlew wilth a represcnla!iva of ERH

33. The range of implementation of the Mitigation Plans as well as lis costs are shown in the

foliowing Figure. The implementation cosls of the Mitigation Plans are detailed in the EIS. A General
Diagram of the underiaking is shown annexed in the EIS. Although, this responsability can be shared
with olher governmenial agencies like the Electricity 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 all the implementation
process. Some of the procedures to be carried on in the watershed basin are: the farming activities
shoulkd allways use racional techniques, sanitary control of critical areas; observation of actual
environmental laws and rules: Law n° 7.803 of 07/18/1889, about the 100m proteclion sirip 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,r observation of hunting and fishing rules,

etc.
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K. CONCLUSIONS AND RECOMENDATIONS

34, The Implementation of Castro Public Reservoir in Choré River's Watershed Basin was
analysed under iwo points of view. The first one assesses the need of acumulating water for several
uses in that hinterland region of Ceard Stale. The second one analyses the envirommental impacis
likely to result from the construction of the dam and subsequent formation of the lake. Regarding 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 soils are highlly impermeable and the subsiract is mosily rocky,
which means fhat there is no other way of acumulating and using the badly distribuied rainfall of the
area, but by forming arificial lakes. Regarding the second fealure, a polentia) environmental impacts
checkiist was elaborated, strictly searching for negative impacis so that heir respective mitigation
measures could be indicated. Once analysed the checldist, it can be concluded that, although there are
several negative impacts, they alt can be minimized through mitigating measures. The Environmental
Impact Study does not have any objeclions concerning the alternatives for site and design technologies
chasen for the dam and reservoir, undersianding thal they will not result in such negative impacts upon
" the natural or social resources of the area, that justifie not constructing the dam. The recomendations
are related to three ranges: before the construction of the dam, during and after the filling of the

reservair:

Before and during the construction of the dam:

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

2. Develop plans 10 employ manpower from the expropriated areas;

3. Develop land use projects for ressetiement and downstream population;
Development of environmental education programmes linked with preserved
ecological and cultural areas;

§. The owners of ihe expropriated lands should be payed befcre the begining of the
proposad project, in market prices and in ¢ash. The affected population have 1o
receive from SRH at least, all that was lost with the emplementation of the project,

During and after the filling of the reservoir:

1. Bow grass on bhare of reservolr banks to prevent soil erasion and afforestation of
slopes with fast growing trees to rehabliitete defprestation areas;

2. Heaith education far local population;

3. Water quality monitering coordenaled by the State Environmental Agency -
SEMACE,

4. Social assistence for resselled and the population of the rivers' sorroundings.
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A TECNICA
QUE CONDUZ
AO FUTURO
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Quando uma empresa acompanha a
evolucao 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.

Projeto Curu - Paraipaba

FAZ PARTE DA EVOLUCAOQ



