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CHAPTER 1 lNS’I‘ITUTIONAL FORMALITIES
' FOR PROJE CT IMPLFMENTA’I 10N

I.i Jur lsd[ctlon

The Vaza Barris River belongs to federal domain, so the Vaza Barris Dam project is also
placed under jurisdiction of the federal government.  As far as the JICA study team is
informed so far, the management of the Sergipe portion of Vaza Barris River will be
- delegated to the state government under the inspection of the federal organs in the future.
- For the time being, however, the water resources management for the proposed project is
under federal jurisdiction. The project management unit (UGP-PROVABASE) has to
implement the project through regulation formalities regarding water resources
management under the “National Policy”.

In terms of environment assessment, UGP-PROVABASE has to get licenses from the
competent agencies at the respective implementation stages. . Since the river belongs to
the federal domain, the IBAMA is competent to issue licenses from the federal standpoint.
On the other hand, the proposed projects are located in state territory, so the ADEMA is
also competent to issue licenses from the state standpoint. UGP-PROVABASE would
conducl environmental sludles under the guidance of both IBAMA and ADEMA. .

By the time of com_mencement of the project, the' ﬁnancial sourées must be-provided
through proper formalities. -In order to procure finances from interational or local
financial organizations, UGP-PROVABASE has to ask the State House to authorize a
permission ‘of finance. . After that, the stale government gets an approval from the
competent. agency of foreign loans -in the federal government, i.e., External Finhancial
Commission (COFIEX or Comissao de Financiamentos Externos)- under Ministry  of
Planning, Budget and Management (MP or Ministerio do Plangjamento, Orcamento ¢
Gestao). Besides, the permission from the Upper House is prerequisite for the project
entity to procure international loans, under consideration of allowance of debt services,

~ Just alter the approval from COFIEX, the state government applies for construction Jicense
of Vaza Barris Dam through Sccretariat of Water Resources (SRH or Secretaria de Recusos
© Hidricos) under Ministty of Environment,” Water Resources and Legal * Amazon
(MMARHAL or Ministerio de Mcio Ambiente, dos Recusos Hidricos ¢ da Amazonia
" Legal), since the Vaza Barris river is under jurisdiction of the federal SRH. In addition to
the construction license, the state govcrnment intends to take over the authorization of
water -right granting of Vaza Barris river by means of delegation from the “federal
government. - Once the federal government approves this apphcatlon the state
government (SLPLANTEC) will be able to have a power on granung of water resources
use rlght on Vaza Barns nver 'md |ts lnbutarles as well.

Supporting Report: Feasibility Study
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1.2 - Comdmatlon mth PROAGUA |

At present, State Unit of PROAGUA Managemcnt (UI'GP or Umdade Fstadual de Gesho
do PROAGUA) applics for the two projects within the Sergipe State to the federal
government, i.e., UGP (Unidade Gestora de PROAGUA) under MMARUL. - They are (a)
Project Expansion of Agreste Pipeline Project and (b) PrOJcct pranslon of Piauitinga
Pipeline Pro;cct Although these projecis arc around onc year behind the original
schedule as of Scptcmbcn 1999, the UEGP expects that these projects will be lmplemcmed
just after the approval of the UGP head office and also the World Bank.  The state SR of
SEPLANTEC, the countcrpfirt organization to UEGP, is also coordmalmg these projects
prudently, smce these projects have closc l‘ClallOllS]llp with the propOSed project. .

1.3 Plospect of Formalmes

Table-1.1 shows thc tasks of the state govcrnment i.c.,, UGP- PROVABASE t|ll lhc time of
project completion. - The major works are classified into three catcgorlcs as shown in the
table. They are (a) adniinistrative or legal formalities, (b) procuremcnt of finances for
project implementation and (c) dcmgmng and consteuction of the project.  Aler this JICA
study, the first task for the UGP-PROVABASE is to obtain financial sources for the project
implementation.  The external loans are expected to cover a sizable portlon of the capital
investment. - Thus, the UGP-PROVABASE has .to- commence negotiating - with fhe
agencics concerned as shown in the table below.  Just afler the prospects for finances look
bright, the UGP-PROVABASE sstarts fo get various licénses such as construction license,
environmental license and water right license from the agencies concerned. ~ Besides, the
UGP-PROVABASE works out the schedule of project designing and- construction. - The
timetable for the desighing construction is assembled as shown in the table below.

Table-1.1 Ad_lﬁiﬁist_raﬁi*e and Fin'an'ci"al Féqmalitfeé

Work ltem S P i 2 3 4 5 16 17 1 .8~
' . : 1999 | 2000 | 2001 | 2002 | 2003 | 2001 | 2005 | 2006

State Government (UGP) -
Project Office (UGP) Establishmeat - - : A\
Administrative & Legal Formalities
Water Right License
Conslruction License
- Environmental License . ) . .
" Land Acquisition in Project Sites - . o —
Procurement of Finaneés S ] '
Approval of State House : Al Y
Approval of Upper House ' AY
_ Formutation of I/P. - . - C
" Approval of International Financial Organs ]l AY
Study, Design & Construclion

Study (M/IP& FIS) : _ —— S SR TR B T
Designing ' : : - B
Construclion - ) ) ' _ o
M/P and F/S R
International Financial Institutes
Project Identification - v E
Pledge o Y
Loan Agreement Y-
Legend: &: App!u:auon, \ £ Approval; ——: Execution of Actw:ly

>
- <
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CHAPTER 2 ORGANIZATION OF PROJECT IMPLEMENTATION

21 ' I‘stabhshmcnt ofUGP PROVABASE

In pf\ratlcl with the JICA study, Management Unit of the- Prolect of Water Resources
Development and Supply in Vaza Barris River (UGP-PROVABASE) was established by
the Statc Dccree No.18297 on st of September 1999, - It is subordinated directly the
Sccretary of SEPLANTEC as shown in Appendlx I of this Supporting Report Its major
competence is as follows:
1) - To coordinate and to follow up on the Prolect of Vaza B"il’l’ls Multi- purpose Dam
and related Projects. : ‘

D) To kcep 1nslllutlonal linkage with public and private organs concerned.
3 o carry out dutics attributed to srPI,ANTrC

22 ()rgam?allonal Strengthenmg of UGP-PROVABASE

At prcsent lhe UGP- PROVABASL is aSSIgncd o carry out preparatlon of the Prolcct In
the_ future, it is expected to manage financial arfangement, a feasibility study for the
irrigation component and to compile environmental impact assessment reports, and
subsequenily to nnplement the project employing consultants and contractors.

The UGP-PROVABASE- takes and should continue to take"a core part in project
implementation. - At present, the UGP-PROVABASE consists of a coordinator and a
secretary only. . With the development of the project preparation and implementation, the
UGP-PROVABASE should be sirengthened to meet with the. - Strong administrative
supporis (o the UGP-PROVABASE, such as legal advisory, matters related to public
relation, coordination with federal and state organs and general administrative affairs,
should be glven by the SEPLANTEC,

At present the State Government or SFPLANTF C has a plan to strengthcn the UGP-
PROVABASE as follows: . . _ _

Preparauon Stage 1 (1999) ' ' _
~ Duties:  Preparation for the approvals of the fcderal organs
- Staff: A Coordmator and a sccretary

_ Preparatlon Stage 1 (2000)
Duties: - Preparation for “l“nwronmental Impact Assessment Repor’t (RIMA)
R - and for the apphcallon to an international ﬁnancnal 1nstl{ute
- Stafl Addmg a civil engineer

Preparatlon Stage 111 (2001) :
- Duties: . Preparation of international bidding for procurcment of consultants
Staff: - Addmg a document speClahst with tr'mslators (if nccessary)

!mplemenlallon State (2002-2006):. :
Duties:  total management of project lmplcmentatlon
Staff: - Addmg a financial staff and technical assistants as required

S Supporting Report: Feasibility Study
I3 - :



The Study on Water Resources Development in the State of Sergipe, Brazil

2.2.1  Major Dutics of UGP-—PROVABASE '

In this scction, 0rgani7ation at the implementation s{age' is discussed. In the
implementation stage, major tasks to be managed with 1) land acquisition, 2) dcmgmng, 3)
construction and its supervision.

Item l) should be carried out in accordance with relevant laws and regulations such as
Decree-Law No. 21st June 1941 and its amendments, with juridical support of the State
Government such as legal advisors to SEPLANTEC and Office of the State General
Prosecutor. Some involvement of UGP-PROVABASE will be necessary for
investigations and negotiations for the land acquisition. R -

As for 2) and 3), UGP- PROVABASE or SFPLANTF C should hlre consulhnts and
conclude contracts with contractors. Bidding procedure should be placed under the
inspection of international financial institutes, federal organs in charge and the State
Procurement Oflice. Actual tendering, tender cvaluation, negofiations and contract
awarding should proceed with the initiative of UGP-PROVABASE. = Although the
consultants and contractors will undertake most of the enginecering works and construction
works, some responsibilities will remain to the project office.  Check of the results of the
works by consullants and confractors is necessary to be done by UGP-PROVABASE.
During the construction works, many administtative permissions may be requ;rcd
- Liaison to relevant authonl:es such as pollce wnll be ‘necessary. o

222 Orgam:ratmn and Staffing

' Accordmg to the major dufies as descrlbcd above of UGP PROVABASB fo]lowmg
organization al implementation stage - would be recommendable. Thc ‘contents and

volume of each Sectlon wnll vary '1cc0rdmg to the dcvelopmcnt of lhc pchct '

1mplementahon

For staffing at the unplcmcntahon stage, employmem of ¢ engmecrs in DESO of COH]DRO
is very important because of their experiences in similar projects, especially for the

domestic- water supply components and the irrigation component. Stafl’ of CEIIOP, if

available, may take major rofes in land acquisition, tendering, and construction supervnsmn
because of their abundant experiences in these ficlds. * -

Preferably, each secuon should have a core staf'f responsnble for duues asmgncd to ihe_'
section, and short-term assistance should be acqlured from rclcvam secllons of lhc

Govc1 nmcnt slate compamcs and aularclncs

o 'St:ppora‘_ng Report: Feasibility Study
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Figure-2.1  Proposcd Organization of UGP-PROVARASE at Implementation Stage
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CHAPTER 3 SCHEDULE OF PROJECT IMPLEMENTATION
AND FINANCIAL DISBURSEMENT

3.1 Project Components and Constructlon Packaglng

The project components ar¢ summarized as shown in Table-3.1 below.  Considering the
type of work and site location of the components, the project is divided into five (5)
construction packages, which is the same division of the components shown in Table-3.1.

Table-3.1 ProjcctCombonents_and Construction Packaging

Project Components ' i
' Conilruction I;"ackage . Specification
(1) Vaza Barris Multlpurpose Dam. : ol o
Main Dam © |'Type: Gravily concrete dam, Height: 48.2m, Crest Length::280.0m
Splllway : I Type: Free overflow, Design discharge: Width: 15.00m, Height: 5.2m
Check Dam {or lntake Dam) _ Type! Gravity concrete dam, Height: 20.0m, Crest Length: 127.0m -
_ Width of Overflow Section: 70.0m

Low Flow Bypass . -{ Type: Concrete Box Culvert, Length: 27.7 km, Size: l OSmx l .05m

: : : Design discharge: 0.75m’fs :
(2) Domestic/Industrial Water Supply Facmlles: - . -<Mabaiana City Area>
Water Conveyance Pipeling | Raw water pump station: 0.546 m’/s, Ductile cast iron pipe: Diameter

, _ - .| $500-700mm, Total length:25.4km
Treatment and distribution facilities | Municipalities: {tabaiana, Areia Branca, Campo do Brito,
= Macambira, Sao Domingos

(3) Domestic/Industrial Water Supply Facilities: < Lagarto City Area >

Water Conveyance Pipeline Raw water pump station: 0.52 m%s, Ductile cast iron plpe Diame{er
- Coot o] 6 500-700mim, Total length:24.0km
Treatment and distribution facilities | Municipalities: Lagarto, Poco Verde, Simao Dias,
: Riachao do Dantes

(4) Forestation for Environmental Protection
Forestation : _ Total 300 ha
(main dam site: 150 ha, check dam site: 50 ha reservoir: 100 ha)

(3) Irrigation Water Supp!y Ifacihﬂe

Water Conveyance Pipeline Raw water pump station: 2912 m’s, Water Conveyance lo
| agricultvral land - : _
Irrigation Facilities .- | hrrigation area: 4,553 ha, Beneficial municipalities: Lagario,

ltaporanga de Ajuda, Salgado

32 Procurcmcnt'Mcthod

3.2.1  Consulting Services

The procurement of consulting services is to be made between January 2001 and
December 2001, The recommended method for the selection of a competent consultant is

~the Shori List method in accordance with the Guidelines for the Employment of "
Consultants by borrowers of a foreign soft loan. However, the direct appoiniment of a

specific consulling company should be considered, as the JICA Study Team ]_135 already
studied the project in some detail,  Similarly, the contract with the consultant should be

~ made in one package for both the design stage and construction stage, m order to assist in
the coordination and smooth execution of the pI’OjCCl

7 _ Supporting Repori: Feasibility Study
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322 Construchon Work

The procurement of contractors is to commence from July 2002 and to be completcd by
Dccember 2003, In accordance with the Guidelines for Procurement under foreign sofl
loans, International Competitive Bidding (ICB) is proposed. The project involves the
construction of a concrete dam, a check dam, a low flow bypass, water supply facilities,
forestation works and irrigation facilitics. ICB will be the best method for achicving the
cconomic and efficient implementation of the project. In the interests of the broadest
possible competition, contract packages have been made a reasonable size to attract bids on
an international basis. ‘Tenders will be limited (o contractors who have pre-qualified and
been accepted onto the short list. '

33 Implcmentatlon Schedule
The pIOJCCt is composed of the foliowmg work items:

1) PrOJect Prcparatron
2) . Loan procedure for !‘orclgn Soft Loan
3 Procurcment for consultmg serwccs and construction work

4)  Consulting - services mcludmg prolect management, detailed dc.sign ;and
' construction’ supervision. S

5) Construction work
6) - Land acqwsmon and compensatlon

The ovcra]i unplementatlon schedule is shown in lable 3.2 I*ollowmg procurement of
the consulhng services, the total required period for the main works is five (5) years which
comprises four (4) main stages: i) 24 months for the detailed design, ii) 12 months for land
acquisition and compensation, iii) 18 months for procurement of contractors (ovcrhppmg
with the design stage), w) 36 months (3 ycars) for construction.

) 34 Fmanc:al Dlsbursemcnt Schedule

Finance for the project is rcqucstcd from the forcngn soﬂ ioan wnth the exception of the

~ cosis for land acquisition and compensatlon government administration and government

tax which will be borne by the federal or state budget.  Although loan amount to be
borrowed is limited to 60 % of the total project cost, 50 % of that is assumed to be ioaned
takmb mto account of the State ﬁmncnal condluons : :

T he ﬁnancm! dlsbursement schedulc of thc project in phasc—l is summarued in Table-3.3.

S Stq)por!ing Report: Feasib?l?fy Studly
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Table-3.3 Finance and Disbursenmient Schedule of Phase-1 Project
{Unit: R$1000)
Item Total | 2002 | 2003 { 2004 | 2005 | 2006
Consulting Services L L
Construction Works m
Land Acquisition & Compensation

1. Construction Costs Total 224,232 0 0] 39,2131 112,542 72,508
Base Cost | 176,253 0 0] 32,229] 88,920] 55,103

Price Esc. 47,980 0 0] 6,982] 23,5941 17,405
(1) Dam Consiruclion Total 83,597 0 0} 38,337} 45,260 0}
Base Cost | 67,280 0 0} 31,510} 35,770 0

. Price BEsc, | 16,317 0 0f 6,827] 9,490 0

(2} ltabaiana Water Supply Total 44,667 0 0 0] 21,444} 23,223
' Base Cost | 34,597 0 0 0] 16,948} 17,649

‘ Price Esc. | 10,070 0 o| o| 4496 5574

(3) Lagarto Water Supply Total 47,419 -0 0 0] 22,439| 24930
: Base Cost | 36,716 0 0 0] 17,733] 18,983

Price Esc. | 10,703 0 0] 0 4,706] 5,997

{4) Reforestation Total 875 -0 0f- 875 0 0
Base Cost 719 0 0 719 -0 0

_ . Price Esc. 156 0 o 156 0 0

(5} Irrigation Water Supply Total 47,675 0 0 0] 23,370] 24,305
' ' Base Cost | 36,941 0 0 0 18,470| 18471

Price lisc. | 10,734 0 0 0| 4,900f 5,834

2. Land Acquisition & Compensation |Total 2,929 951] 1,978 0 0 0
' Base Cost 2,536 845] 1,691 0 0 .0

_ Price Esc. 393 106 287 0 0 0

3. Consulting Services Total 21,906] 3,644] 3,789 3,940{ 5,163 5,370
Base Cost 17,8771 3,239] 3,239] 3,239] 4,080] 4,081

_ . Price Esc. 4,029 405 550 701} 1,083] 1,289

4. Administration Total 2,516 465 483 502 523 543
: DBase Cost 2,065 413 413 413 413] 413

_ . Price Esc. . 451 - 52 70 89 110 130

5. Conlingency Total 12,452 235 292 2,163) 5876 3,886
- o Base Cost | 9,833] 208]  251] 1,777] 4,644 2953

Price Rsc. 2,619 27 41 3851 1,213 913

Total Projeci Costs Total 264,038] 5,294 6,542] 45,818] 124,075 82,308
: ' Base Cost § 208,564 4,705]  5,593] 37.658] 98,057| 62,548

Price Esc. | 55,474 ~ 589 049 8160 26,018 19,759

Foreign Soft Loan 132,019]  2,647]  3.271] 22,909] 62,037] 41,154

- Total Project Costs (US$IOOO) 132,520] 2,757 - 3,407} 23,864| 64,622 42,868
Foreign Soft Lean (USS1000) 68,7601 1,379 1,704] 11,932 32311 21,434

Note: - Exchange rate: US$ 1 = R$ 1.92 as ofSeplember 1999
" -4 % of annual price escalation is set since the year of 2000 '
- 50 % of the project cost is assumcd to be raised with F orelgn Soft Loan, lakmg into accouni o!‘lhc state financial

condition.

19
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CHAPTER1 INTRODUCTION

This Study was implemented over two phascs the Master Plan Study and the Feasibility
Study for Vaza Barris Dam Project.  This report mentions resulls of the Environmental
Impact Assessment on Vaza Barris Dam Project.

Several ficld surveys were conducted to identify present environmental situation at the
Vaza Barris and check dam sites, the reservoir area and the pipefine alignments.  Basic
information on the existing environmental conditions of these areas were provided by
ADEMA (Administracao do Mecio Ambicente) as the local environment management
organization. Satellite i images and acriat photographs were used 10 xdemlfy the vegetation

~and land use in the reservoir arca.

With regard to Vaza Barris River Estuary where there is expected to be environmental
effects from the Vaza Barris dam construction, a specific ecological survey was conducted
by the Federal University of Sergipe in the Feasibility Sludy Outling of this survey is as
follows;

Survcy' Purpose -
* Collecting baseline data for the Environmental Impact Assessment in JICA’s Study
—  Providing the mform'mon to reiated cnvnronmcnlal orgam/atlons such as ADEMA
~ and IBAMA : :
- = Collecting baseline data for lhe Momlormg Program

Conlractor
FAPFSF Supportmg }'oundation Research and Extension of Scrglpc (The F ederal
Umversnty of Serglpe) '

Snrvey Item: ,
— Large Fish or Commereial Fish (hshery Resources)
. = Smail Fish :
- tPhytoplankton :
-~ Zooplankton
- —  Water Quality
© — - Sediment
- — Flora

Total Term: .
Juiy 1999 October 1999 (90 days)

k Salﬁplmg Period:

July Sth 19_99 - July 15th 1999

_ The general objeclwes of this supportmg reporl related Envitonmental Impact Assessment

are ag fo]lows

l) - To prov1dc a baselme mformatlon of the exlstmg enwronmenhl condmons in !he

e Study Arca.. _ -

) “To indicate the poténtial envnronmental mlp'icts 'md mmgatlon measures
o assoc:aled wnh Vaza Barris Dam Project. - :

1) _'__-_To suggest an anuronmcmal Sludy to be conduelcd by Scrglpe SIde at the next
... stage and annronmenlal Momtormg Plan to be conducted during the operation
stage L : S :

IR -Supporting Report: Feasibility Study
K-1 . :
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CHAPTER2  ENVIRONMENTAL CONDITION IN THE STUDY AREA

2, 1 V'l?a Barl is Rlvcr B’lSlll

Catchment area of Vaza Barris dam in Serglpc Statc is | 890 km’. The upper area of this
basin is plain or hilly arca where agriculture is the main cconomic '1clwny The steep
slopes of the riverside are mamly covered by shrub i m the upper valley ' S

With rcgard to lhe downslrcam area, because the river channel is ﬁxed there are no ﬂood
plains. Due to the small quantity of the flow and the sedimentation, a delta such as Sao
Francisco River is not forined. - The sediments are composed of coral sand mainly at the
river mouth, There are no irrigation arcas and intake facilities from Vaza B'll‘l‘lS River-in
the downslream area of V'lza Barris dam.

Areas of each lan(l use category in Vaza Bfurns Rlver Basm esnmated from S'llelllte lmage
are shown in l'}ble 2 1. : : :

‘Table-2.1 Avea of Each Land Use Catcgoly in Vaza Barris River Basm .
. ' . Unit: km

. Sub Drainage Basin No. 401 402 | 403 404 405 406 407 408 - | Total | Total %
Area ] 436931 27400 52100 18897 17380} 23381 | 274.07F 456421 2559.00 [100.00%
“Town | osof oa6] 1os{ o027| o038] o3s| o023] 179] 503} 020%
Plain 8551 -000] -7.52 0.00 000 000 236} 31191 5622} 220%

Forest Afca -~ Hill 15 2519 6.93 343 5.82 063] 2603 25951 101551 397%
Mountain 000| 000 618 2024 250 . 032} - 157 0001 3081 1.20%

Plain 99.74 0.00 044 0.00 0.60 000]. 447 2448 193] 505%

WoodLand § MM . | 3884 62.13]-2969] 000] 1579] 36.a6] 132001 14.80] 32941 ] 12.87%
- “Mountain 000] 2622| 2481 5592 30.62 Q00| - 000) .. 000] 13257 538%
Pasture Plain 597141 14.03] 16519 6139 59.65| 12130 7940 5270 61640 24.09%
(Vepetation Hill 22.68 571131 107.05 016 1393 000 0.02 58091 258.16] 10.09%
density > 20%) | Mountain | 000 000} o000| o000l coo|  o000f ooo] o000l 0068] 000%
Pasture Plain 0.66 -000)- 000 . 949 0001 . 0.00] - 435]° 149 20401 1.15%
{Vegetation Hill - 23.95 18.06 1.65 4.12 8.38 0.00 621 1695 14582] 570%
density <20%) | Mountain 000 000| 000 0.00 276 .- 894 000] 000 11,70} 046%
Mangrove 000 000| “000| o000] 000] 000| o060l 7324] 73.24] 286%
Salt Marsh 0.00 .00 0.00 000  000] ©000] 000). 246]| . 2461 0.10%
Dunics Vegetation | 000|000 000] 000] 000] “000f ~ 000} 4627| 4627]| 181%
Dense 077 s19| 1710|1303 3360 6149 1647|000 14833 5.80%

Cultivation Arca Plane 173.58 501 ] 14218 6.69 0.00 2851 - 0541 36531 .367.38 | 1436%
Hill . 0.00 0.00 000 000) ¢00] 000 0.00 0.00 000 | 0.00%

 Exposed Rock/Soil 000] 028| 506| 11.13] 077 000| 042] 4220 2183| 086%
Water 0.05 0.0 0.15 0.00 0.00 1.77]. 000] 46325 4822 1.88%

Upper Basin < : » Lower Basin

2.2 Proj.ect Areé

221 Soelal anlronment

Vaza Barris dam site, check dam site and two pipeline construction snles are located in lhe

three municipalitics of itabaiana,- S‘iQ Dommgos and Lagarto. - These p;o;ect sites are
Jocated in plain or hilly areas where agricullure is the only ¢conomic activity. These

agricultural activitics are mainly extensive livestock farming.* Most of the project areais

extensive pasture land or grassland.  Small cultivated- -pasture lands and riverside forests
arc dispersed in the area.  The steep slopes of the nversnde are mainly covered by shrub.

Areas of cach land usé category by each ‘municipality estlmatcd from’ sqtelhtc image are

shown in Table-2.2. Main livestock populatlon and denslly by eaeh mumc:pahly are
shown in 'I'ible-2 3 and Table-2.4 respectwely :

. Supporting Repori: Feasibility Snufv
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Table-2.2 Area of Each Land Use Category by Municipality
Unit: ki?
Municipality ITABAIANA SAO DOMINGOS LAGARTO Total
"~ Area’ 338.40 | 100.0%] 10230 | 100.0% | 962.50 | 100.0% [1403.20 | 100.0%
Town ‘ 2.35 0.7% 0.21 02%1} . -1.64 0.2% 4.20 0.3%
Plain - — . — — .} . 586 0.06%] 586 04%
‘ Forcs-l Area Hill _0.02 0.0% 1.58 1.5% ] 131.82 |3.7_% 133.42 9.5%
S - {Mountain 1.08 0.3%] 1229 12.0% ) 28.68 3.0%| 4205 3.0%
' Sub-Total 1.10 0.3%]| 13.87 13.6% | 166.36 | 17.3% | 181.33 12.9%
Plain — - — — — — — —
Wood Land Hill 15.34 - 4.5% 0.03 0.036] 107771 11.2% I23._l4 8.8%
N Mountain - 2432 1 238%)| 5062 | 54%; 7594 54%
Sub-Total 15.34 4.5%| 24.35 23.8% ] 159.39. 16.6% | 199.08 14.2%
Plain 169.13 | 50.0%| 1528 14.9% | 39689 | 41.29%] 58130 41.4%
Pasture (Vegetation [Hill 1.86 0.5%] 11.72 11.5% | 17.51 1.8% ] 31.09 2.2%
density >20%)}  [Mountain — — — — — — — —
Coot et ol Sub-Total | 17099 | 50.5% ] 27.00 { - 264% |- 414.40 | 43.1%] 61239 | 43.6%
T T T bain = — | — |- 8911 09%[ 891 | 06%
Pasture (Vegetation [Hill — - 340 | 33%| 2584 27% 1 29.24 2.1%
" density <20%) ' {Mountain 045 | 0.1%] . — - — — — 0.45 0.0%
o e U b Total | 045 0.1% 3.40 3.3% 3475 3.6%) 3860 |  28%
Mangrove ' et — = | = i —
Salt Marsh — — — — — — - —
Diunes Vegetation | ) — — - — - - — — . —
~{Dense 13595 | 402%1 2069 | 20.2%| 140.55 14.6% | 297.19 21,2%
Culili-vation. Area {Plane 1041 ] - 3.1%| 006 | 0.1%][ 2748 | '29%[ 3795 |  2.7%
Hill — — — — 14.83 1.5%]| 14.83 1.1%
Sub-Total 146.36 43.3% | 20.75 203% | 182.86 19.0% | 349.97 24.9%
Exposed Rock/Soil — . — . ]. 1272 124% 1 - 113 | 0.1%] 1385}  1.0%
Water 1.81 0.5% — — 1.97 0.2% 3.78 0.3%
Table-2.3 Livestock Population by Municipality _
o . . . Unit: heads
Municipality ITABAIANA SAQ DOMINGOS LAGARTO Total
Cattle . 19,200 5,200 68,130 92,530
Sheep 1,360 600 - 11,800 13,760
Goat 280 260 4,250 4,790
House - 1,440 455 19,530 21,425

Source: Production by Municipal Livestock (IBGE)

Table-2.4 Livestock Population Density by Municipality
. ' ' : - : - Unit: heads / km?

Municipality “ITABAIANA SAO DOMINGOS LAGARTO Average
Cattle 112 171 152 142
Sheep 8 20 26 21
Goat 2 9 9 -7
Hause 8 15 43 . 33

State road (SE-110) crosses Vaza Barris River at about 20 km above Vaza Barris dam site. -
Electric wires exisl near check dam site. In and around Vaza Barris dam site, there are
only farm roads that are only possible by tractors and jeeps. There are no other
infrastructure facilities around the reservoir arca. . There are no towns and cultural
properties in the inundated area. The nearest residence from Vaza Barris dam site is

located 4 km upstrcam.

In Sao Domingos town located near the reservoir, groundwater is the main source of water

~ supply. The outlet of wastewater from Sao Domingos town is located 3 km away from

the reservoir.

: . Supporting Report: Feasibility Study
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2.2.2  Natural Environment

Most of the project arca is extensive pasture land or grassland, where the vegetation is
monolonous biologically. Small forest arcas arc scattered along the riverside.  These
riverside forests provide habitats of wildlife such as birds, small mammals and insects.
Steep slopes of the riverside where the cattle can not approach are mainty covered by shrub
forests.  The riverside and shrub forests consist of several species and have no precise
dominant species. Main plant species likely to occur in the project area are as follows:

Tapirira guianensia Byrsonima sericea
Sclerolobium densiflorum . Bowdichia virgiloides
Thyrsodium sp. Cecropia sp.

Cassia ramiflora ~ Cedrella sp. -

Vaza Barris dam site is located in hilly pasture land. - There is a large forest area 1.5 km
‘downstream from the site.  This forest is the largest forest identified by the field surveys
around the project area.  Extensive arcas of undisturbed forest and wildlife habltal do not
exist in and around the inundated arca. In the upper valley of the reservoir area, most of
the riversides are sicep slopes and covered with shrub forcsls

Rare or endangered wildlife species have not been idemiﬁed around the reservoir area.
Migratory fishes that swim up the river from sea to spawn have not bccn 1dcnt|ﬁcd in Vaza
Bams River. ' :

Thé resetvoir area is shown in Figure-2.1 -(ll4) (4/4).' 'Th_e lypicél land usé'pattemé (Croés

‘section) are shown in Figure-2.2 (1/3)~ (3/3) The fand use around Vaza Barris dam site is
shown in Fi gure-2 3. : '

K-4

' Supporting Report: Feasibility Study

&



AR

The Study on Water Resources Development in the Stale of Sergipe, Brazil

0
L 1

Vaza Barris Dam

9 Shed, House

; Riverside Forest

,) Reservoir Area

Ve

Vaza Bamris Dam  —3%

Figure-2.1 (114)  Reservoir Area
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Yaza Barris Dam

Check Dam _ o
® - Shed, House

Riverside Forest. -

M | : . a - / () :RésewoirArea

Figure-2.1 (2/4)  Reservoir Aréa
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23 Vaza Barris River Estuary

In the cstuary, fishery has been flourishing. In Sao Crislovao, registered fisher persons
were 1,401 in 1998.  The total mcludmg unregistered reaches approximately 6,000 people
in a scason. Most of the fishery aclivitics use canoes with oar or sail, and a day trip in
according with the tide.  The shrimp group has a high cconomical value in the estuary.
In recent years, however, the catch has been decreasing.  Annual catch for 1987-88 in Sao
Cristovao was more than 400 ton, but the caich in 1998 has dropped by 13 ton. Main
reason for the decease is over fishing including the catch of juveniles. The catch for
1996-98 in Sao Cristovao is shown in Table-2.5.

Table-2.5 Catch of Fish for 1996-98 in Sao Cristovao

1996 B 1997 1998
| Sao Cristovao . a2 A L 17681 A 130t
Tolal of Sergipe State 340151 3,193.8¢ : - 3,692.61

Souru, Pretiminary Ecological Evaluation of Vaza Barris River Estuary by the Federal University of Sergipe

In this fish and shellfish study, 80 species are identified. Accordmg to the other fish and
shellfish study, the fish and shellfish species sampled in the two rainy scasons and one dry
scason was composed by at least 133 species belonging to 46 families. Oceanic fish
species dominate up to the confluence with Paramopama River. In the more upper area,
demersal species domiinate. The shrimp group dominates in number of individuals.
Pink shrimp (Penacus subtilis) is the most abundant in the estuary. This group has a
complex life cycle and migrates from the esluary to ihc sea as sub-adult, ﬁmshmg their
growth and reproducing. ' : : .

The mean grain sizes of scdlmenls in lhc cslmry range from 0.87 10 7.96 phi as chlworlh

scale. The river mouth presents sand dominance that has a marine characteristic. - The

sand extends to the upper arca of the estuary where the oceanic energy is low. The ratio -

of silt rises gradually in the upper area.  The mean diameter of the sediment is affected by

* supply sources of the material, the deposition process and the flow speed. The presence
of fine material indicates lower hydrodynamlcs energy, where make possible the s:lt

“deposition. .

Water quality in July 1999 (the rainy season) in lhe cslual y is shown in Table-2.6. 'lhe |

sampling points are shown in Figure-2.4. The water qualily indicates that the water is not
poliuted, and has the strong marine influence and the vertical mixture process.  The
suspended solid (SS) levels are high, more than 160 mg/l, in the whole esluary, The SS
levels of the river mouth are higher than the upper arca. This result indicates that

significant sediments are transported into the estuary by tidal currents.  Salinity level of
the estuary ranges from 1.78 % to 3. 69% The high salinity water goes up close to the -

confluence with Paramopama River. “The saltwater intrusion reaches approximately 20
km up at the spring tide. The BODS levels in the section 3 are higher than the other
sections on the cbb tide. - This result shows inflows of organic materials form the
tributaries in section 3. With regard to the nutrients, the phosphate concentrations suffer a
- large influence of the lateral channels that drain info the cs{uar), bul lhc m{rate
concentrations arc mainly mﬂucnced by Vaza Barris RIVCI‘ : Lo :

The estuary is a developed mangrove forest zone.  The total mangrovc area reaches 60 56
kn’. The mangrove areas trap the fine sediments lransported in suspension, and
progressively colonize the estuary. Rhizophora mangle is the dominant species and
grows in the estuary margins, the islands and the shoals, up to the salt mlrusmn lmm
- About 70 percent of the mangrove area are formed on the coral sand

According to the plankton study lhe dommant phyloplanklon spec1es are Odontclla rcgn :

Chaetoceros peruvianus, C. compressus and Rhizosolenia styliformis. = Odontella regia is
the most frequent. 83 percent of identified 65 spccies are diatoms that generally cxist in
clean water. Biomass numbers of the phyioplankton in the scction 4 arc almost ten times

greater than the ones in the section 1. The abundant zooplankton species arc zoea of

B Supporting Report: Feasibiﬁ:j" Study
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Brachyuran, Acartia lilljeborgi, nauplius of Cirripede, Paracalanus crassirostris, Temora
turbinata, Bouganville ramosa and Liriope teiraphylla.  The zoea of Brachyuran is the
most abundant in all scctions. Biomass numbers of the seston during the ebb tide are
much greater than the ones during the flood tide in all sections. The densitics of
zoo%hl:lkton are high in the section 3 during the ebb tide, and in the scction 1 during the
flood tide

Table-2.6 = Water Quality in Vaza Barris River Estuary
Sampling Point D(fﬁ ;h 1}'(‘;;) pH  Cl(mg/h) Sal. (%) (Lllr':j) 58 (mgA) (D§|) I(?;]?D,l 5}
Ebb Tide ' . : o
1:S 0.0 208 8.2 19,600 3.59 4.6 160 7.04 0.88
1:M 6.5 26.5 83 19,984 3.66 4.2 301 6.96 1.17
LB | 130 - 265 83 20147 369 46 304 693 059
28 0.0 27.0 8.1 16,325 . 299 5.0 232 6.18 219
M 55 26.8 8.1 17,745 3.25 54 259 6.01 1.76
2B | 1.0 26.8 82 18073 331 6.2 203 6.16 1.87
38| 00 2687 T80 13,595 249 54 186 5.99 6.60
- 3M 50 268 8.0 ° 13,705 251 5.8 250 . 5.86 4.46
‘3B 100 270 8.0 14,851 272 69 196 5.79 4.29
48|00 T 210 80 9719 1.78 85 161 6.01 -
4B | 45 2710 80 - 11,794 . 216 93 210 5.72 3.96
Flood Tide : o : :
ST 00 . 272 "84 16,817  3.08 7.7 211 652 -
M| 65 270 85 1763 323 8.5 347 6.23 1.10
IB| 130 265 85 17,690 - 324 8.5 325 6.74 -
2:8 00 270 8.4 15,998 293 10.0 - 229 6.3 1.66
- 2:M 3.5 270 84 16,435 ‘3.01 10.0 216 6.01 - 1.54
| 2B 70 210 - B4 17,44 . 214 104 222 6.16 139
38| 00 270 85 14,087 - 258 = 96 258 7.26 -
IM| 55 21.0 85 - 15179 .. 263 - 100 234 638 -
3B 110 768 85 14360 278 . 108 206 6.45 3.08
4517 00 272 84 14360 - 263 . 123 242 718 -
- 4B| 55 210 83 14414 264 123 232 652 2386
- 581 00 25.5 8.0 32870607 Q8.1 183 667 6.60
SB| 37 25.5 8.0 328 060 185 201 711 622
[ NN TCNO7 N-NOI 707 Poml SiSion
A . N -N - p- P-Tota i-Si
Sampling Point | “(y0/ly  (mg/l) . (mg/l)  (mgl)  (mgl)__ (mgA)
Ebb Tide
1:S | 0.003 0.001 0.013 <0.0009 0.029 in
M| 0007 0002 0007 0009 0037 059
B | 0005 0004 0005 <00009 0070 096
28] 0006 0.001 0.013 0.003 0.037 2.75
M| 001 0002 0008 0006 0078  4.06
2B | 0008 0003 ° 0.012 0020 0.122 424
3:5| 0006 <0000i 0011 000§ 0057 145
3M | 0004 <00001 0005 0004 - 0022 139
3B.| 0004 <00001 0003 <0.0009 0093 1.3t
A5 10004 T 0001 00407 0016 0099 372
4B} 0004 0001 0042 0 0.009 0086 225
Flood Tide R T
o IS | 0008 <00001 00010 <00009 0.045 0.52
SEM L0006 00000 0 00080 <00009 0081 040 .
. 1I:B | 0007 - 0000 . 0.008 <00009 0.091 0.39
28| 0003 0002 <0001 <0000 0040 267
=2:M 10004 00002 0,002 <0.0009 0000 213
ZB [, 0007 0.002 - 0.005 . <0.0009 0.093 1.45
351 000370 0.0005 0.020  0.003 0.150  1.27
M| 0.004 <0.0001 0015 0012 0.057 1.02
L 3:B | 0006 <00001 0018 0004 0050  1.55
: T 4:S]70.005 00008 0042 0012 - 0045 . 3.2I
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There is a state prote'cted -area in- lhe cs(uary ’[hls protected area cons;sis of Paralso
Istand located at the river mouth and.Paz Island located in front of Mosqueiro Village..
However, Paraiso Island is a moment'iry lsland and has no blologlcal importance. - Paz
Istand is covered with old growth mangroves. All of lmngrOVe areas in Serglpe Stale arc

objects of State Mangrove Proteclion Law.
 is shown in Figure-2.5. The more

The downslream area of Vaza Barris River. Basin is shown in Figure-2.5.
detailed information on the estuary is given in “Prcllmmary Ecological Evaluation of Vaza

Barris River Esluary by the }'cdcral Umvelsuy of Serglpe Scplember 1999 “,
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