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S92 Implementatlon Schedule :

9. 2 1 Proycct Components and Construction Packagmg

: ihc prOJect componcnts are summarized as shown in Table-9.2 below Consuiermg the
type of work and site tocation of the components, the pro_lect is divided intc five (5)
construction packages, which is the same division of the componcnts shown in Table-9.2.

Tabic- 9 2 Project Components and Constructlon Packagmg

Sty Sl
(1) Vaza Barris Multlpurpose Dam . : T o S
Main Dam L - Type: Gravity concrete dam, Height: 48.21m, Crest Length::280.0m -
Spillway St | Type: Free overflow, Design discharge: Width: 15.00m, Heéight: 5.2m

l‘ype Grawty concrete dam, Height 20.0m, Crcst Length 127 Om .
Width of Overflow Section: 70 Om " o SR

Type: Congrete Box Culvenrt, Length 27 7 km, Slze 1 OSm X ! GSm

_ Design dlscharge 0.75ms IR AR

2) Domesticﬂndustrial Water Supply Facilities: ~ < Ifabaiana Clty Area> . |

Raw water pump station: 0. 546 m/s, Ductlle cast 1ron pipe: Diameter
¢ 500-700mm, Total length:25.4km . .

Municipalities: Itabajana, Areia Br....w, Campo da Brito,
Macambira, Sao Dommgos T
&) Domesticﬂndustrlat Watcr Suppi) Facilities: . < Lagarto City Area>

Check Dam {or Intake Dam)

LowPlowBypass _ _'-‘ o j

Water Convcyance Pipehne

Trealment and dislribnlr‘on facih'lies

Raw waler pump statlon 0.52 m/s, Ductile ¢ cast 1ron plpe Diameter
$ 500-700mm, 'l"otal length:24.0km

Mumctpahtlea Lagarto. Poeo Verde Slmao Dlas i

Riachao do Dantes © ; -

{4) Forestation for Envnronmental Profection -~

Foras!alron o _: S - 1| Total 306 ha : . : : S
- Co T (main dam site: 150 ha check dam site: 50 ha reservoir: 100 ha)

(s) Imga!ion Waler Suppiy Facilities ' ' o

Water Conveyanca Plpelme

Treatment and distrilguh‘on faciii!ie.e

3
Water Conveyance Pipeline -~ Raw water pump station 2912 mls, Water Con\reyance to
A e agncultural land : : :

L o S Irrigation’ area: 4,553 ha, B_eneﬁciai municipalities: ,Laganto, :
Irrigation i"ncr_hnes_ SR ltaporang@deA_iuda, Salgado s R

_ 922 ProcurementMethod E

(1) ' Consuitmg Servnces

. The procuremcnt of consultmg semces is to be made between January 2001 and
- December 2001: - The recommended method for the selection of a competent consultant is

the Short List method in accordance with the Guidelines for the’ Employment of '

Consultants by borrowers of a foreign soft loan. However, the direct appomtment of a o
specific consultmg company should be considered, as the JICA Stidy Téam has’ already ‘
~ studied the project in some detail:  Similarly, the contract with the consultaﬂt should be

. made in one package for both the design stage and constructlon stagc, in ordcr to assxst in
the coordmatlon and smooth execution of the prOJect : :

IR STt Main Report
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: 'Th.e Stiidy on Water Resotrces Development in the State of Sergipe, Brazil
@ Constructlon Wm'k _
_Thc procurcment of contractors is to commence from July 2002 and to be completed by
‘December 2003, In accordance.with the Guidelines for Procurement under foreign sofl
loans, Internattonal Compctttwe Bidding (ICB) is proposed. The project involves the
construction of a concrete dam, a check dam, a low flow bypass, water supply facilitics,
forestation works and irrigation facilitics.  ICB will be the best method for achieving the
economic and efficient implementation of the project. In the interests of the broadest -
: p0551blc competition, contract packages have been made a reasonable size to attract bids on

- an international basis. Tenders will be iumted to contractors who have pre-quahﬁcd and
' bcen accepted onto the short llst :

- 92 3 : lmplementatlon Schedule .

e VThe prOJect 1s composed of the followmg WOrk ltems

) Pl‘OjcCt Preparatlon ' - L

1) Loan procedure for Forelgn Soﬁ Loan ‘ , 3

-3 Procurement for consultlng services and constructlon work ~

- 3) Consultmg services mcludmg prOJect management detailed destgn and constructton '
' supervision,® ; P :

~ - 4) Construction work‘ S
. 5) Land acqutsntlon and compensatlon

: "The overall 1mplementation schedule is shown in Table-9 3. Follomng procurement of
o the consultmg serwces, 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

, acqunsttton and conipensatton, ii1) 18 months for procurement of contractors (overlappmg _
L w1th the desngn stage), lV) 36 months (3 ycars) for constructlon ' -

- 93 Fmanclal D;sbursement Schedule

: Fmance for the pro_lcct is requcstcd from the forelgn soft loan with the exceplton of the :
. costs for land acquts:tton and compensation, govemment 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 pI‘OjeCt cost, 50 % of that is assumed to be loaned
- takmg mto account of the State ﬁnanctal condmons o e :

= The ﬁnanctal dtsbursement schedule of the project m phase l 1s summartzed in Table 9.4.

L - Main Report ..
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The Sﬂ)dfy ont Waler Resources Development in the State of Sergipe, Brazil

Tablc-9 4 Fmance and Dlsburscment Sehedule of Phase-l Prolect

- (Unit: R$1000)

. Item “Total | 2002 | 2003 | 2004 { 2005 { 2006
- Consulting Services .
Construction Works . OBl DURNEE B
Land Acquisition & Compensation - IR R R
1. Construction Costs © 7 {Total 224,232 0] “0] 39,213| 112,512] 72,508
S Base Cost | 176,253 0 0 32,229] 88,920 55,103
& Pricolsc. | 47,980} -0 - o] 6982 23,594] 17405
{(1) Dam Construction ~ ~ . * . |Total 83,5971 - 0] 0] 38,337] 45,260 of
ﬁ EEEEEE  IBase Cost | 67,2801 - 0 - 0| 31,510] 35,770] 0] .
L |Price Bsc. {16317 o] . 0 _6:827] 9,490 . 0
(2) Itabaiana Water Supply ..~ . {Total -~ | 44,667] - . 0] - 0 0] 21,444] 23,223
C S e O BaseCost | 34,597 0 o] o) o] 16,948] 17,649
G e Iprice Bse, | 10,0700 7 00 0 0] 4,496} 5574]
(3) Lagarto Water Supply =~ - . |Tofal . 47419 .- 0l -0 - o] 22,439] 24,980
Lo e e IBase Cost | 36,716) 0 o 0 0] 17,7133 18,983
o e |{Price Bsc. | 10,7031 = o} 0} 0 - 4,706] = 5,997
" (4) Reforestation © =" Total | 875~ of o 835 “of o
~|BaseCost | 7190 0 o 79} o o]
_ PriceEsc. | -~ 156 - © S0 156l o0l 0]
- {3) Irrigation Water Supply {Total 47,675 - 0o 0 0] 23,370} 24,305
o e |BaseCost | 36941 o] o] - of 18470] 18471] -
o T - |PriceEsc. | 10,734 . ol ol " o] 4900 = 5834] -
2. Land Acquisition & Compensation |Total = -~ | 2,929/ . 951} 1,978} o .0 = o0
LT e |Base Cost | 2,536 - 845} 1,691 L0 o . 0
LA e Price Bsc. | - 393] . . 106] .~ 287 At IR | B
3. Consulting Services . " Total -~ 21,906| 3,644] . 3,789] - 3,940 5,163] 5370
ERE “|Base Cost |. 17,877] . 3,239] 3,239 3239 4,080 4,081
. L . . |Price Esc. | . 4,029] - 405]  550{ :701{- 1,083| 1,289
4.Administration :: | Total - | 2,516 465] o 483] - s02| - 523 - s43
R . |BaseCost |+ 2,065|: - 413]. . 413 413] - 413] - 413
: il Price Esc. | - 451 - < 52| 70| 89| - 110] - 130
S. Contingency " * - T [Total b ) 12,452) - 235|292 - 2,163) 5,876] 3,886
B LR Base Cost | 9,833] ' 208] - 251 : 1,771 . 4,644] 2,953
S Pricc Bsc. | 2,619 -~ 271 " 41| - 385 T1,233) . 933
Total Project Costs . . Total 264,038] 5,294] 6,542 45,3818124,075] 82,308
R e " |Base Cost: | 208,564]  4,705] - '5,593] - 37,658| 98,057 62,548
el ol Price Esc. |- 55,474] 589 " 949 * 8,160 26,018] 19,759] -
Forelgn Soft Loan wo 1132,019] 2,647 7 3,271] 22,909 62,037] 41,154
Total ProjectCosls(Ussl()ﬂO) 1137,520] 2,757 3,407| 23,864] 64,622f 42,868]
" Foreign Sof‘tLoan(US$1000) 68,760 - 1,379]  1,704] 11,932] 32,311 21,434].

- Note: - Excharige rafé: US$ 1 = RS 1 92 as of September 1999
- .0 44 % of annual price esca!auon is set since the year of 2000 e
.+ - 50 % of the project cost is assumed to be ralsed wath Porelgn Soﬂ Loan takmg into account of the :

o slate f' nanmal condmon

| 128)
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The Smdy on H’a!er Resorrrce.s Deve!opmem in the State of Sergrpe Brazrf

CHAPTER 10 I’ROJ ECT EVALUATION

' 1_0.1 | 'lechnlcal B,\aluatton

The PrOJcct of Water ReSources Developmcnt and Water Supply Project in Vaza Barris
River- Sergipe (PROVABASE) was planned according to the following technical
information, standards, Judgments and propcr lmplementatlon procedures and is asscssed _
“tobe techmcally fcasnble asa rcsult R :

. l)' _'i,The mformatton necessary for plannmg was collected from tlte data ‘and

information that the Federal Government and the State Government own and

applied to the Plan after precise exammatlon and careful selection.  Morcover,
~additional - information conccmmg the topographical,” gcologtcal and
“environmental conditions was given through the topographic survey at the dam
site and reservoir, geological survey, water quality survey and ecological survey at

-~ _the'dam site conducted by the Study Team. - The standards established by the
- - Federal Government were applicd for the planning and design, as standards

“required in the Plan. For. example, the Hydropower Generation Design o

- Standards of CEMIG werc used as the dam design standards in the Plan.
- However, the mtemattonal standards such as in Japan and USA were also used '
: jwhen necessary ' ~ ST

2)' The followmg facrlmcs were added in the proposed system to ensure the QUalrty
- level for domestic water and 1rr1gatlon due 0] the hlgh~chlorme concentrated river
'water at the proposed dam site: . - :
-a) Addmonal storage volume system for dllutton ;

o b) . Low-flow bypass for dtschargmg parttcularly the low ﬂow volume of hrgh- ,
SR " chlorine concentrated river waler o downstream of the dam before '
B mflowmg to the dam reservoir, .. R TR ~

o The techmcal v1e\vpomt of the systern are as follows l) volume ncccssary for.
o dilution, 2) chlorine concentration of river water, 3) design discharge for low flow
* bypass, 4) type of the low flow bypass, and 5) possibility of chlorine-density layer

- - formation.. As to 2), the formula related. between flow volume ‘and ‘chlorine - B

o conceniration was given from the study of the existing data and the survey data by -
the Study Team. - 1) and 3) were decided after completing reservoir simulation
. based on the above formula and flow volume data during these 10 years. -~ As'to.
4), the culvert type was selected from the techmcal economic and envrronmental _
viewpoints after compared with other two types of open channel and pipeline.

As to 5), intake pump facilities to abstract surface reservoir water were planned, o
:avordmg the abstraction of high-chloride concentrated water in the bottom of the . -

" Ieservoir, bccause it is not yet conﬁrmed that the chlorme densrty layer could be_ ;
: formulated ' o :

3) ! :The mfomtatton and optmons concemmg the basrc polrcy of the plan as well as o

" alternative plans and designs were exchanged aggressively between the Study
. Team and organization related to the water sector of the State Govemmcnt -
through6workshops in the feasrbtltty study stage R : g :

- Although PROVABASE was assessed o be techmcally fea31ble, thts techmcal assessmentk

should be reviewed and re-confirmed in the study of a detail desrgn stage according to the . '
additional information and data such as river water quahty, geologrcal condtuon of the dam . -

- and detail topographical maps.

qaei9) _'i -
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 The Sr’trd;iort Water Resources Development in the State of Sergipe, Brazil

1102 Social Evaluation -
_ 1021 SoclalBencfits

(1) Inere‘tsc of Employment and Aetrvatron of Regronal Fconom)

Constructlon works of the dam, the pipelines for domestic/industrial water supply and
irrigation water supply would offer a new labor opportunity to the people unemployed and
underemployed. - In general, unskilled worker living in or around the project site would be -
employed.  The wages payable to unskilled workers in the project costs will be an amount '
of R$ 18 million during the construction period. The annual amount will be R$ 3.6
~ million, which is equivalent to 0.7% of 1998 GRDP of the project arca.” The effect would
-be greater if takmg the skrlled workers wages and srmrlar wages for the 1rrrgatron prOJcct
rnto account : ‘ : : S : :

In addrtlon basrc materrals for concrete such as cement and aggregate for dam constructron '

"~ ¢ould be procured at the project area, an amount of which is estimated at R$ 30 million -
“during the two years of construction. - Annual amount of R$ 15 mrlllon is cqurvalent to
3% of 1998 GRDP of the pro_|ect area. ' :

: Generally, the workers’ consumptron behavror wrll slrmulale the busmess achvrtres of the

. related manufacturers and retail stores in the regron Thus, this increased income of both
* workers and manufacturers of the construction materials will induce a multrple cconomic
~ effect to the regron whrch actrvates the regronal economy as a whole. -

_ tZ) . Improvement of Safe Water Coverage and Publlc Health

- Upon completxon of the project in 2020, all incremental urban populatron and 85 % of rural

- population in the project area will be provided with clean and sufficient potable water by
- the project. Moreover, the project is designed with 10- -year return perrod that wrll make it
g possrble to supply waler Safely cvcn ina drought ycar R R - -

Accordmg to the watér use survey by the Study Team, almosl rural mhabrtants without
- residential water supply systems desired a prrvate tap system in dwellrngs A hygienic
~ reason was the most remarkable. . The expansion of potable water supply by the project
could decrease water-borne drseases and morta]rty rate in the rcgron o

g (3) -_ Mltrgatron of Eeonomrc Drsparlty and Allevratlon of Centraluatlon in thc
' State Capltal . S Col .

The prcsent mdustrral walter supply rate through publrc water supply system is assumcd at
o less than 1% of the rndustrral water demand in the pr0jcct arca. [t could be lifted to 50%
& by the target year of 2020 T ERTREEY

The proposed srte of the 1rrrgatron pl’OjeCt is located in Lagarto Mumcrpahty wrth total

rrrrgatlon area of 4,519ha. Irrigated agriculture land could produce many. benefits.

- According to pre-feasrbzlrty study of the irrigation water conducted by SEPLANTEC, the

- benéfits of the Wrth-pmject will 1 increase almost by six trmes of the wrthout-prOJect within
5 years smce the start ofi rmgatron MAEEE R : ' :

- Thus the pro;ect erl allevrate the rmpact of water scarcrty in the prO_]CCt area of the state
that wrll attract the manufacturcrs to burld 1ts pIant in the regron and also give farmers an

T Lo MamReport
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The Smrb on Water Resources Developmem in .'he State of hY ergtpe, Brazil

incentive to cultivate harder. That will stimulate mtensrvely reglonal economic actlvatrcs -
and bring the inhabitants more sufficient lwmg conditions.  As a result, it could lead the
mitigation of economic disparity among regions and the alleviation of economic and -
~demographic centrallzatlon to metropolltan arca of Araca_}u '

10. 2 2 Soeral anrronment Impacts

The pro_]cet could induce several social problems among socrctres and rcsrdents in the
project area during the construction and operation period. ~ The negative social rmpacts _
derived from the problems must be mitigated through appropriate implementation of the
project.  The careful planning of these measures will be necessary and effective to
mitigate the social ncgative impacts, but should be dlscloscd and explained publicly, and
should be' discussed - with the society and the residents.  All of these entire
lmplemcntattons could minimize eifeclwely the soclal envrronmental 1mpacts

The. mltlgatlon mcasures for those negatwe soelal 1mpacts are d;scussed speclﬁcatly in
Chapter 6. And Envrronmcnt Impact Assessment (EIA) is conductecl in Seetlon 10.5.

103 Economrc Fvaluatlon
1031 Condltaon of Evaluatlon -,j B

In the economrc evaluatlon cconomte cost and beneﬁt Was estrmated based on the
' conditions as shown in i‘able 10 l : .

Thc ﬁnancral constructlon costs of thc multr-purpose dam are R$ 78 4 mrllton
“According to “Separable Cost Remaining Benefit Method”, the dam construction costs are
allocated as follows: 1) R$ 37.6 miillion or 47.9 % for Domestic and Industrial Water
Supply PrOJeet and 2) Imgatlon Water Supply PrOJect at R$ 40.8 mlllron or. 52 l % o

Tab!e—lﬂ 1 Condmon of Economlc Evaluatlon

Hems LTt Assumptlons i

1.Prices = : ‘ September of I999 for cost and benef't .

2.Exchange Rate ofReaI | R§1.92=US$ 1 00

3.0pportunity Cost of Capital | 10% * -~ ' e '
4.Conversion Factor - - -~ [ 1) Sector—specrﬁc Matcnal 0. 88 Machmery & Equtpment 0.80, Skllled

Labor 0.81, Unskilled Labor 0 46 -
2) Standard Conversron Factor 0.96 :
)] Conversron l‘actor for lmgatton pro;ecl 0 85
5.Time Honzon for Fvaluauon 50 years - . :
6.Economic Life :

2) Structures = -~ - | 40 years (to be replaced aﬂer Ilfe termtnatron)
3) Equipment — | 15 years Ldrtto) .
4) Cast-iron prpelme - 50 years
7.Benefits - -
l)ResrdentlalWater : ST TSR AL s T SR e Tl
- Rural Area Lo 1 3% of the monthly héusehold income of R§280: RS 2.1 / capita / month -
: - Urban Area L | 3% of the monthly household income of R$680: R$ 5.0 / capita l month. -
2} Commercial Water Actual water charge base (R$/capita); Urban 0.23, Rural 0.65 - -~ -
3) Public Waler - Actual water charge base (R‘;/cap:ta) Urban 0. 62 Rural 0. 20
4) Industrial Water -~ - | Actual water charge base: R$2.6 /m’ -
5) Irrigation Water - - - - | Incremental Net Cash Flow under mth!wrthout Pr()Ject

Note:  SEPLANTEC eonducted the pre-feasibility study on the imigation project through the contract wrth a ioca
consullant, The assumpuons in the table conceming wrth ‘agriculture were applied i in thé pre- feasrbrhty study

' _(_rr-iii} ; B
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The Sn;rdj! on Water Resources Development in the State of Sergfpe, Brazil
10.3.2 Results of Fcono'mie Evaluation ,
(. Analysw on PROVABASE Pro_lect o

The result of economw evaluatlon is shown in Table- l() 2. The EIRR (Economlc Intemai
- Rate of Return) of the project of PROVABASE (the entire project) results in 14.9%, which
. exceeds opportunity cost of 10%. Thus, the project PROVABASE is assessed to be
ecohomically feesible. T e L SRR

Accordmg to the 1mplcmentat|on schedule the pro_]cct was dlwded into two phases as
below - : S L o

l) Phase 1: Dam, Domestlc/lnduslrlal Water Supply Pro_]cct (Phase-l) and Imgatlon
' Water Supply Pro_;ect from year 2002 to 2006

2) Phase-2 Domesttcllnduslrlal Water Supply PrOJect (Phase-2) from year 20]3 to
} : 2016
The BIRR of each phase was also conducted whtch respectlvely resulted in 16 0% and |
10.7% that exceeds opportumly cost of 10%. . - In the analysis, the construction cost of the -
dam allocated to lhe Domestic and Industrial Water Supply Pro_]ect as discussed above was
' evenly dmded to the Phase—l and Phase-2 - : SN :

 The thR of Domesuc and Indusmal Water Supply Project and Imgallon Water Supply
- Project respectwely resulted in ll 3% and 20 8%, whlch also exceeds opporlumty cost of o
10% ' : - - : S

' iTahle;l'D.__Z_, : Re_s'ult of E'co:iom'ic Evﬁluatiou of the.Proje'ct T

Project =<, . ElRR (%) | - NPVati0% -~ B/IC
ST RN - (R$m|ll|on) s
PROVABASE . -~ ... .. | "~ l49 ] 754 LA
- PROYABASE Phase 1 - le0 e ) 1L
PROVABASE Phase2 . .= .. R R (Y ) 28 - 109
Domestic & lndustnal Water Supply 0108 ' L8 AR 8 1 | B
- Phase-t - _ Sl 109 83 CLI
~Phase2 oL o - S Y g 28 , - 1.09 -
: lmgatlon \VaterSuppIy : : 204 o 613 237

) o Analys:s on Each Pro;ect of PROVABASE '
< Domestic and Indusmal Water Supply Prolect >

. The EIRR of 10.8% of the Project shows economlc fea31b1lsty However, it was a sllght
- lower than 12.1% in the Master plan, mainly due to the increase of the construction cost of

- the low flow bypass and the pipeline system as a result of precise cost estimation study in

s Feasnblllty Study. . The results of economic analysns of eaeh phase are glven in Table 10.2,

' whlch shows economlc v1abil|ly respectlvely o S

; '< Irrlgatlon Water Supply Pro;ect > R -

. " Economié analysrs was conducted on the basns of data and mformatlon in’ the pre—
- feasibility - ‘study by SEPLANTEC. The EIRR of 20.4% shows suf’ﬁcnently ‘economic -

- viability. " It was higher than 15.0% in the Master Plan. . The reason was derived

. partleula:ly from the great difference of incremental beneﬁts under the with/without
... project between in pre-feasibility’ study and in Master- Plan, in splte of the i increase of lhe '
R prolect economlc cost by 70% in the pre feas:bly study ' S '

B L ~ Main Report
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(3) Sensm\ut) Aualysm

The sensitivity analysis is to cxamine the sensumty of EIRR wnth respect to the major
variables that may affect economic benefits and costs applied in the economic cvaluation -
~ of the project. In this amlysts, the sensitivity of the EIRR is ascertained by the price
values considered as the major variables as shown below. - Considering the inflation rate
of 11.3% in 1996, 7.2% in 1997, 1.7% in 1998 and 8. 5% in l999/June, the prlce change is
setal 10% as a foreseeable maxlmum level in the natlon

Case—l: s Constructlon costs increase by 10%. - REEEIR P
Case—2' Market prices of agrlculture products decrease by 10% _

.Table-lO 3 shows the results of sensltmty analysns performed under the above varlattons

Almost all the projects stiil show economic feasibility in both cases, although EIRR of the -
* Phase-2 pro_;eet of PR()VABASF in Case 1 results in 9. 7%, sltghtly lower than
: opportumty cost of 10% : e ,

'I‘able-lO 3 Sensntmty Analysns of the Pro;ects

o TEIRR (%) _-,-" NPV at lO%(RSm:llton)

: P“’J“”-C.ase— ~ Case-1 - Case-2 T Case-l | Case2
PROVABASE . . - 138, 136 - .. 635 | 381
(BaseCase) .~ - | . 149 - | o149 . o754 | 7540
PROVABASE Phase 1 | - 150 . ... FUREY F X IPURUEISEN IR T % SESNURV PSRN ¥ A% BUN
(Base Case) - 160 - 160 - X R B 926 -
PROVABASE Phasc 2 U UV T A3 | 280
{Bas¢Case} ~ .~ | 107 - o L - 28 0 2.8
Dom. & Ind. Water .~ | - 100 =~ - 108 -] 03 <L L8
(BaseCase) -~ = | . "10.8 i 108 g o h 8
Phasel - . -] - 103 S109 0 ) 1.6 S 83

(BaseCase) -~ | 109 |- 109 | - 53 53
Phase2 . -~ - - . 9.7 B [ 2T R T S S 28
" (BaseCase) .- - |- . 107 o107 28 0 | 28
Irrigation Water - - TR 76 o 632 | 47,0 0
(Base Case) . B 204 o - 2040 613 613

" Note: -
© . Case-1: Consiruction cosls incréase by 10%. ' 7
Case-2 Market pnces of agnculture producls decrease by 10% o

104 Fmanclal Evaluatlon

- 10.4. 1 Fmanctal Condltnons of the State Government

. (1) BaSIS forFmancml E"aluatmn S

“The followmg fi nancnal scheinies were conf rmed through dlscussmn wﬂh the State
Govemment and were applled to ﬁnanelal analysw of thls Study ‘

1) The constructlon of the dam the domestle/mdustnal wafer supply systems and the L
.. irrigation . water supply - system. .will - be conducted. by. - UGP- -PROVABASE. " .
 Accordingly, the State Govermnent shall be enttrely responsnble for ralsmg funds :
- .. for the projects. . SR : : S
S 2) _The State Govmnment is planned to apply a forelgn soft loan._ Accordlngly, S
.+ source of funds for project costs will be composed as follows:+ -

—  Soft Loan 50% of the pro;ect cOst in Phasé-1°

: " Main Report -
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~ Transfer from the Pccleral Govcrnment 50% of the prolcct cost in Phase-1 -
The Soft Loan in Phase-1 is set at 50% of the project cost cortsldcrmg the debt
limited by Legislation and other project progress. -

' 3) Aﬁer conslrueted by UGP PROVABASE, the dam and the domestlchndustrlal
~ water supply system will be transferred to DESO by the State Government as an
_increase of capital of the company. ~ Also, the irrigation water supply system will

be transferred to COHIDRO as an increase of capital of the company after
constructed by UGP- PROVABASF |

@) Projeet Costs and Dlsbursement ofthe I*unds

- Total investment anouit of the project is R$ 370.5 nnlllon of which R$ l74 6 mllllon will
be disbursed by the Federal Government as a transfer of the General Budget and R$ 195.9
~million from the Soft Loan. - The amount of the Soft Loan in Phase-1 and Phase—2 wrll be
: respectwely R$13" Omllhon and R$63 9m1|hon :

(3) Interest Payment and Repayment Scheme of the Loan

©In thls analysm, the gnrdelme of a forergn solt loan was apphed for the term and condrtrons
of the Soft Loan are as follows - g : . _ .

Loan Penod 25 years (7 years of grace perlod and 18 years of repayment)
Interest Rate o 2 5 % per annum payable semi- annually L

Phase—l Loan commences in 2002 and termmates in 2026 Phase 2L oan commences in
- 2013 and termmates in 2037 The mterests payable w1]l be an amount of R$65 2nnlhon

. in the aggregate

(4) Debt Capaelty ofthe State Government o
-.(a)'_ Indebtedness lertatron ; S

The State Government owed loans equrvalent to one year S net current revenue of the
' buclget in' 1998. * However, the Debt Service Coverage Ratio was keptin lower level.” It
means that the state government financ1al condition is healthy in terms of the ratlo
However the state s mdebtedness capacnly is lnmted by Federal leglslatlon

“The Federal Law No 9496 of September ll 1997 prohrblts the states owmg outstandmg
. debt '1mount superior to the feal net revenue (Receita Liquida Real) from further ‘credit
: operatlons The internal and external outstandmg debt armnount of the State Government is
.. R$ 920 million as of July 1999, which exceeds the real net revenue of R $ 760 million,
- calculated based on’ the amount announced by the Central Bank. Aecordmgly, further

- credit operations are not allowed for the State Govemment at the moment, Nevertheless,

the e‘(ternal loans subject to pro_:eets are consrdered as eXCeptlonal eases T

::_To quahfy for any eredlt operatron the State must meet the followmg two eondmons
' "'establlshed by Federal Senate Resolution No.78 of 1998: ' : '

L a),' : The overall value of credit transactions may not exceed debt charges and
- amortization payment already due and payable in the year or, alternatwely,
"7 18 % of real net revenue, this being the revenue reeenved in the twelve -
2 months prlor to the Central Bank’s analysrs L :
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In addition, the maximum annual expenditure for amortization, interest and
other charges for all credit operations already conlractcd and {o be
contracted may not exceed 13% of real net revenue.

b -

Thus, the State s total mdcbtcdncss capacnty was cstlmated by applymg lhese crlterla onan
annual basis with the followmg results: S

"= Current capacnly to assume an addltlonal credlt opclation of up to R$ 140 mnlhon :
“and ammal debt- scrvnce capacnty of up to R$ 100 nulllon ' '

“A. Real Net Revenuc
B. Overall Debt Capacity (A x 0.18): ~ RS 140 million - .
- C. Debt Service Capacity (A x 0.13); " R$ 100 miflion =~ .~ R o
_ ]\ote *: Real net revenue of lhe State of Jul} 1999 announced by Cenlral Bank was muluphed h) 12 momhs

RS 770 nnll:on *

i

(b) _ lndebtedness Sltuat:on wnth the Soft Loan . ST S .
- The Soﬁ Loan of R$ ]32 0 million in Phase-1 and R$ 63 9 mllhon in thc phasc-2 are
respectwcly wuhm the llmlted amounl of R$ 140 mllhon

Accordmg to the current debt service (lotal amount of repayment and mterests) schcdule'
prepared by the Sceretary of Finance of the State, the debt service will decrease year by
years and sharply from 2015. In splte of debt service increases with the Soft Loan, the
- total debt services will not-exceed the annual limit of R$ 100 million stipulated by the
~ legistation.” In addition, the State Government could mainfain a healthy level of the debt -

_ service coverage ratio. ~ The ratio is estimated at a peak of 10. 4% in 2002 It means that -
 the State Govermnenl could afford the overall dobt services. : R

Table 10 4 Debt bervzce Rano of the State Govemment S
: Unli RS ITIl"tOn

Year 1999 2002 2005 2010 2015 _2_020 2030 | 2037.
Current Debt Services 1o 9ts| o848y 705 304 262( 00 00
Debt Services Increases with Soft Loan R N I TR S ) T U % R K W s
Total Debt Services - 770) 91.5]| 863| 810| 4071 400] : 43]: 36
Debt Service Coverage Ratio (%) - 871 1041 98] 92 46| 4s5]..05] .04

Source ol‘ current debt services data: the Secrelanal of Finance of Serglpe State

Note:

(5)

Prolcct Cash Flow of the State Governmcnt

Net Current Re\ enue of the Slalc Budget Balancc ol' 1998 (RSSBI 6mllIIonj \\as apphed as basc re\ unuo i e '

Pro;ect cash ﬂow of the State Govemment durmg 36 years from 2002 till 2037 of the loan -
termination year are shown in Ta'ole 10 5 ' :

Pro;ect Cash Flow of the State G‘overnment

a5l

Table 10 5 S
o Unll RS mllllon A
llemlfY ear. ' 2002 to 2019 2020 lo 2037 Total
Cash Flow from Investing Activities - S -265'4 o 00 : -2654 :
Cash Flow from Financial Activilies w1893 291.6 : 4809 |
Transfer from Federal Gov 0] o 00 ="--'-~127_.0 ,
Soft Loan _ - 1384 - 0.0 1384
Repayment of Loan - -63.7 s -747 - -138.4
Interest Payment .~ 334 o119
Dividends Received - i 782 | 39921
Cash increase/decrease o : 760 | SUWLe | T e 21550
Note: Soﬂ Loan - RS 104.3 millien in phasc land RS 34 Imllhon in phase 2 PR S
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The aggregate net cash flow during the penod of 2002/2019 wrll be a negative amount of
R$ 76 1 million, which should be made up by the State Govemment

: Hov.ever, the yearly net eash ﬂow wrll urn posttlve in 2020 due to estrmated dlvrdends
which will be paid by the Domestic and Industrial Water Supply Company (DESO) from .
2017. - The accumulated cash surplus during the penod of 2020/2037 will be an amount of .
R$ 291 6 mllllon '- g o _

- Accordmgly, the P[’OJECt generates accumulated cash surplus of R$ 215.5 m;llron tlll 2037

- when the Loan terminates. T otal pro_lect cost of R$ 2654 mtlllon could be entlrely

recovered by the year of 2040, .

710 4 2 Fmanclal Evaluatron of the Publlc Compames concerned

n lhlS analySIS fmanelal evaluatlon is conducted mdependently on three companres to
_ rdlstmct each financial conditions: l) Domestic and Industrial Water Supply Company, 2)
- Imgatron Water Supply Company and 3) Multl purpose Dam Company

L ) (I) Domestrc and Industrral Water Supply Company

: (a) Bams l'or F:nancral li.valuatron

o Water charges per w’ of domestlc water are set up on the basrs of the actual water and
~ projectéd unit consumptlon rates. And the charges of industrial water are set up at the
. actual consumptron basis.  Incremental consumptlon volume mn prOJect area rs set up on

' the basrs of nnplementatron schedule of the pro;ect ' o

I‘able-lO 6 Water Charges and Incremental Consumptron Volume -

ltem WaterCharge R lncrementalConsumptron(lOOOm’lday) 7
e o b (R$mY 2007 20010 ) . 2015 - 2020
Domestic - Uiban |~ 1.i5 S R B I 44 1291 - 230
iy - " FRural .- | 105 0.2 | 0.6 : 22 3.8

: Industrial : S 270 - . 03 S - 127 30.7 -

' Tolal ' ’ b= e e 64 0 218 - 575

(b) - FmaneralAnalysrs

“ The Company wrll start lts operatlon in 2007 Honlever; net income will continue
- negative titl 2011.. So the short-term bank loan should be raised during the period to run

o the company. - Loan amount is estimated at R$ 1.0 million in 2007, R$ 1.2 miltion in 2008,

"~ R$ 0,6 miltion 2009 and R$ 0.6 mrlhon in 2010.". In this analysis, short- term interest rates
. aresetupatZO%perannum ' el T e

i ':The net income wrll tum posttwe from 20]2 And retamed eamings (accumulated net

: __lncome) will turn to surplus from 2014. . As a result, the Company could continue to pay
“dividends to the shareholders from 2017 Judgmg from the Proﬁt/Loss Statement and the

i Cash FlowTable

| ‘..The pard in capltal of the Company is R$ 140 0 mlllron Drvrdend rate (dlvrdend per.".

. - share/face value of share) is estimated at 5 % till 2019 and at 20.% afterwards. - Thus the
. accumulated  dividends paid till 2037 are estimated at R$ 399.2 million, - The State -

"’.Govemment isa brg shareholder of the Company and wrll receive almost al! the d:vrdends :

i “paid.
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- - Table-10.7 - Profit and Loss Statement in\Summary T
oo e e i o - Unik RS milfion
Item/Year . _ 2007 2008 2009 - 2010 2011 20]2![6 2047/37

Operating Revenue =~ |- . 0.9 1728 35 1 64180 8407
Operating Expenses . 53 183 53 - 59 ¢ 70| 421 | 2740
Non-operating Expenses - 04 {00 | 0l 000 00 0.0
Income before Tax 45 | T 29 -2.5 0.6 | 360 566.6 -
Net Income 45 |37 29 | o251 06 | 310 425.0
Dividends -+~ : 00 00 |- - 0.0 : 0 G 00 0.0 399.2 -

Table-l(] g Cash Flow Tdble in Summary :
" Unit: RS million

Item/Year ce b 2007- 2008 | 02009 | 20100 |- 20'11‘ 2012116 | 201737
[ CF from Operating Activities | 08 | 00 [ 08 [ 12 | 30 | 516 | 5349
CF from Investing Activities | -79.4 f 00 |00 | 00 | o0 | 267 | 498
CF from Financing Activities | - 803. |~ 00 | .06 | 06 | 00 | 267 | -371.6
Cashincrease/decrease 01| - 00 | 02 0.6 3.0 | 516 113.5
Cashatend - -~ - | 0l | 01 |. 03} ;0.9_ 039 |- 855 | 1690

Acer)rdmg to the above financial data replacement costs of lhe water SUpply system and
recurrent costs of the Company incurred during the period could be recovered entirely with
water charges. ~ And the cash surplus in 2037 is estimated at R$ 169 million, which should
be retained as a reserve for fortheommg replaeement of the pnpehnes and re—construetron of
the system : : . R -

(@ l. f_ Irrlgatlon Water Supply Company

_The tariff for 1mgatron water is.set by COHIDRO that is eurrently R$ 002S/m
However, the current tariff “is too low to recover erther the operatmg expenses or
| O&M]trammg expenses of the Company :

Tahle-109 “Annual Operatmg stpenses o
: ' Unit: RS 000

" Operating Expenses o O&MIT raining - Water Right Charge i e ':-Depreci_ation"
. 3,5]7 ST ) "'-71,623 DR R 280 TN B "-1,6]5 o

: .The tarrff should be sctata level to recover the cntire operatmg expenses of ihe Company,' -
meludmg deprecratlon that will be retained as a cash reserve for fortheornmg replacement
costs of equipment. All recurrent and replacement costs should be recovered by

' beneﬁcnarles
_ The prOJected 1mgat|on waler supply volume is set at 1 507 m’lsee on average As a
result, the tariff should be R$ 0.074/m®, which is almost tripte of the actual tariff. :-Thus,"

the Company could continuc its operation without financial assistance from* the Staté - '_ R

Government though the Company could not generate enough proﬁts to pay dlvrdends

T he pro_]ect srte consists of 6 medels The finanelal evaluatlon of the eaeh model in case |

~of proposed tarttT of R$0 074Im is condueted and the FIRR of eaeh model is shoWn in.
~ Table-10.10.

o - Main Report - .
(11-137) IR



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

' Table-10.10  FIRR of cach Model

Model | A |- Bi B2 c - D E |
LotArea(ha) | 3 | -5 s 0 | - 20 50
FIRR(%) | 208 .| 296 215 512 312 | 331

" Al models resulted in high.levcl of FIR_R over 20% that shows financially feasible.
. Judging from it, the proposed tariff could be acceptable. . However, when considering the
long-term financial cost that is estimated at more than 15% in Brazil, the FIRR of 20, 8% of

- the model A and 21. 5% of the model B will be the bottom lme T

(3) Multl-purposc Dam Company T

_ Users should cover the pr0]eet costs. However, thc Irngatlon Water Supply (,ompany
" could not afford as discussed above.  The costs will be covered indirectly with dividends
 paid to the State Government by the Domestic and Indusirial Water Supply Company.
Accordingly, the forthcoming re-construction expendltures could be covered thh the cash
reserve of the State Govemment as mentloned above L : SEEE T

" The annual operatmg expendlture of the Company is estrmated at R$ 1 637 thousands |

- (R$ 95 thousands.of O&M expenses ‘and R$ 1,542 thousands of depreciation). Users

should cover the 0&M expenses of R$ 95 thousand.. Thus, the Company could continue _
- its operation wrthout ﬁnancral assrstance from the State Govemment dunng the prOject

hfe

| _ro.s;-jfe.av;ra’mﬁe.a&an Impact Assessment

1051 Enwronmcntal Impacts S AR

K '(1)_- . .i.Soclal Envrronment

I_ '(é.) "i Rcsettlcmcnt

The Vaza Bams Dam reservoir Wlll have a surface area of approxrmately 9. 5 km at
normal water level. Because there are no villages in the inundated area, resettlement
inhabitants are expected to be a small numbcr Accordmg to topographical maps (1:5,000
~in 1985), there are 31 sheds and 13 houses within the inundated area of Vaza Barris Dam

and Check’ Dam Some of these houses must be barns for grazmg actmty Actual

 number of resettlement mcludmg thrce famlhes 1dentlﬁed by the field surveys, will be less -
than ten familics.  Some of them have no land and are employed by the farm owners, who
have responsrbrhty for their relocation,’ However some of the families may obtain the
~relocation site in their own ldll(lS around the reservoir. ~ Since the pipelines were planned -
- along exrstlng roads and extensrve agncultural land resettlement wrll not be needed

-j_f(b) o Economlc Actwnty

_The two dam srtes and the reservmr areas are located in hllly area where agrlculture is the
~ only, €conomic acttvrty, but 18 not ina great scale :The land acqursrtron arca is extensive

pastureland or, grassland mcludmg small eultrva(ed-pasturelands and riverside forests.

"Therefore, the agricultural resources loss of the farmers scems not (o be large. . The
" inundated pastureland is about 600 hectares. . Due to the reservoir barrier effect .

pastureland wrll be dlvrded Moreover, bathmg points for the hvestock will be lost in this

Tl - MamReporl
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arca because the corridor from end of the reservorr to the check dam, about 9 km long wrll '
be drled up during dry season. : '

Prpelme construction necds acqursrtlon of land use rlght along its ahgmncnt fhls
agricultural l'mds and products will be lost, but the area is not so large in the overall '

An increase of construcuon workers to the proycct arca wrll put addmonal pressure on the
social services and the medical facilities.  On the other hand, dam construction works will
bring addrtlonal incoime to the local residents in terms of the employment of WOl‘l{Cl‘S the_
local economy will be revitalized subsequently - -

| (¢) Infrastructure Facrlltles and Cultural Propcrt}'

State road (SE- 110) Crosses Vaza Bairis Rwer at about 20 km upstream of Vaza Bams o
Dam site. © Although the reservoir reaches the bridge at normal water level; the bridge .
~ girder is far over the water level.” There are several farm roads in the reservoir area. - The
impact of lnundauon to the roads is consrdered to be minor, because these roads are hard
- for automobiles to cross the river even in dry season and the users have been llmrted o
There are no other mfrastructure facrlmes or cultural propertres m the mundated area. . .

“In and around the dam sﬂes, there are only farm roads that are possrble to pass only by

tractors and jeeps.: As new constructlon road is planned the lmpact of constructlon -
- vehicles on the traffic around prO_leCt area 1s consrdered to be minor." o '

(d) ' Publlc Health Condmon

The reservorr mrght lead to an increase in the potentnl of water bome drsease and provrde
breeding areas for mosquitoes that tend to breed in stagnant water and- ﬁeld edges. -
Therefore, the risk of water or mosquito borie disease such as schrstosomtasrs of dengue

- fever may increase. - As the breedmg arcas in the reservoir are unavordable the local

governments have to conduct a campalgn ‘and cradication program against dengue fever, -

However, there are no vrllages around the reservorr ~ Therefore these diseases will hardly =

: break out

(e) S “aste - : - , :
~ The. volume of constructlon waste from the dam construetton wrll be large The waste -

- includes excavated soils, rocks, céments and some bulky waste such as concrete plles N
' Excavatron works for the plpelmes wrll also gencrate surplus sorls These 1mpacts can be

permeabrhty in the reservoir, 2) reﬁlhng the quarry stte and 3) provrdmg waste as '
construetton matcrlals to local compames and people :

Q@ Natural Envirolament o

(a) . Hazard and SorlErosron

The two dam sites, the réservoir area and the prpelme ahgnments are located in hrlly areds. '_ B

- There are no serious or large soil erosion’ srtes such as gully erosion in the area Storage -
~ of water into the reservoir may reduce the ‘slope stabrhty of  the bank. ' Howeéver, .-

accordmg to the result of geologlcal and topographrcal survey, large-scale landshde could
‘ notoccur ‘ __ R : : R :

S " Main Report
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Durmg the constmctlon period, duc to cut slopc land clearing and soil strrppmg, the
topsoil may be eroded more easily, but these soil erosions can be mitigated by proper
design and construction plan, :

(b) Groundwatcr

In Sao Domlngos town located near the Teservoir, groundwater is the mam source of water

supply. - Some local people living around Vaza Barris River use well water. Storage of

water into the reservoir may increase the recharge level.  However, according to the result -
. of hydrogeologlcal survcy, the impact on the present groundwater use wrll not occur.

) (c) - Water Quahty

: The oultlet of' wastewater from Sao Dommgos town is located 3 km away from the

" reservoir.  Because the wastewater is a small quantlty and purified by the stabilization
‘pond and natural purrﬁcauon the effect on reservoir water quality may be neglrgrble _
There are no othcr srgmﬁcant pollutron sources in the upper catchment area.

Because the concentratlon of phosphorus in Vaza Barrrs Rrver is low, it will be hard for

: cutrophlcatlon of the reservoir o occur. IIowever, for the first few years, the nutrient
level in the reservoir will be influenced by the decay of the vegetation left at the time of
- first fsllmg Some pockets -of anoxic water will occur in the shallow hollows of the
reservoir where vegetatron was dense at the time of inundation. - Although it is impossible
to complete]y remove the vegetauon land-clearing works in the inundated area will
. improve water quality of the reservoir. * Even if some vegetation remains, the effect on the
: water quallty is consrdered to be mmor The reasons for this are as follows: - '

= l"he reservorr wrll have a hlgh proportton of water volume to the vegetatlve

' _ biomass. L :

o= A hrgh ratc of ﬂushmg wrll be expcctcd durmg ﬂoods o

.= The sinking of the water level priot to the rainy season wrll ﬂush out the nutrlents :
R released into the water by the decay of vegetatlon : :

Consequently, the water quahty of the reservoir will be essentlally the same as that of the
. river under present condition except for the sediment load, and will be suitable for
- domestic/industrial and trngatlon use. . T he_ study of reservoir water quality will show in
: _thenextsectlonmdetarl o SRR USI L

(d) Hydrologreal Sltuatron and Estuary

Hydrologlcal situation of the downstream will alter after thc dam is closed The down _'
- flow and sediment load will be reduced. . These cffects are rnevrtable with the project
lmplementatlon -The hydrological altematlon by the project is shown in Figure- 10.1.

o . The total reservoir volume is equivalent 10 34 % of the average annual flow at the dam site.
. The aVerage annual flow at the dam site wrll decrease from 8.7 m’/s to 6.0 ‘m¥s. - This

L _decrease volume is equrvalent to 25 % of average annual ﬂow at the end of the river (rrver _
o mouth) ' : ' ' ' ' '

s T © Main Report -
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Bed load sedlment from the upstream wrll remam in the rcservmr and most of wash load
will atso remam in the reservoir because of the long reservorr course and large reservmr

o volume

' T here is a mangrove forést zone wn(h hlgh value as wild hfe habttat in the estuary The .o

alteration of river flow, sediment load and water quality may damage the ecosystem and
the fisheries in the estvary. Ihe actual effects on the mangrove zone by the project are

a descrlbed as follows:

N l) Increase in conccntratlon of salmlty in the estuary water, due to decrease in the :
river flow. _ - S AR _ : '
2) " Decrease in sedlment load and nutrlents

3) _' Alterahons of [lood pattern

Accordmg to the water quallty analyses, the sallmty in the mangrova forest Lone lS simllar -

- tothat of seawater In the esiuary, the river flow contnbutes a very little to the total water
~ volume of the estuary Although there are no available data on the tidal’ condmon, the e
~average decrease volume of the river flow durmg one tide cycle will be equwalent to one-
hundredth (1/ 100) order of the scawater inflow volume. - Therefore, the impacis of the
decrease i in the river flow on the mangrove forests and 1ts ecosystem is consrdered to be

minor,
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Decrease in sediment load may bring about long-term topographical transition in coastal
arca depending on the oceanographic condition. In general, this long-term transition is

hard to estimate. . About 70 % of the mangrove forests in the estuary are formed on the -
coastal sand. . The mangrove zone is an inlet arca rather than a river area. Because the
river sediments are concenltrated mamly in the upper area of the estuary, the large-scale

topographical transition will not occur. Moreover, suspended solids including nutrients

will not decrease substantially. - Therefore, the impacts of decrease in sediment load and .
nutrients on mangrove forests will be limited wrtlnn the upper area of the estnary and is
considered not to be large scale. '

- In gcneral ﬂoods play unportant roles in the ecosystem of mangrove zones and the main
" roles are: ', ' : - :

l) Transportatlon of sedlments and nutnents from upstream area.

) - Supply of nutrients to surroundmg area, due to hydrodynamlc dlﬂusmn of detntus _
- (organic sedunent) ;

3 Supply of oxygen to anoxic bottom due to hydrodynamlc dlffusmn ._

.' Because the large part of ﬂoodwater in ramy season w:ll llow through the sprllway, the
' altematlons of ﬂood pattern wrll not be S0 large However dependmg on abnomral low

:envrronmental dlscharge - Although thls 1mpact on the mangrove forests and ifs
ecosystem can not be predict at this stage, after the precipitation returns to normal levels

' _the dlsturbcd ecosystem wrll restore ltself to orrgmal condttton - - S

Consequently, serrous negattve tmpacts on the mangrove forests and 1ts ecosystem mtght
*not- occur. ~ However, more detarled surVey on the estuar) and long term momtormg
program should be conducted : el T

() Flora and Fauna

_Constmetton works such as land clearmg, excavatlon blast and haulmg operauons will

 drastically change the phystcal environment and damagc the wildlife. Although the

* suitable construction plans can minimize the effects to some extent, this impact cannot be

- avoided completely. Some wrldhfe m/around the dam stte and the ptpelme ahgnments
o w11] be lost : : :

: Based on the llmrted avallable mformatton from topographlcal maps, satelllte 1mage and
- site inspection, there are no extensive areas of undisturbed forest and wildlife habitat in the
inundated area. .. Only scattered riverside forests remain along Vaza Barris River and the
tributaries. These riverside forests have relatively high wildlife habltat value.  Becausc

_ rare or endangered species have not been identified in the project area, serious impacts on -
- brodlversny would not occur. However, the riverside forests of about 90 hectares will be

- inundaied. Alth0ugh this btologtcal loss is inevitable with the project 1mplementauon, the -
: brologlcal resources lost by the pro;cct can be restored by reforestatlon program

,Aﬂer the dam is closed mlgratton of the ﬁsh wrll be obstructed However mlgratory

" fishes that swnn up the river from the sea for spawning have not been identified in the

© project area.. Adverse effect on the local ﬁshes cannot be avoided, but the impact will be,
-~ to some oxtent, counteracted by the reservoir, as a newly created aquatic habitat. The fish
' wrll shift from species of rapid river type to specres of pool or lake type. S
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-~ As for ncwly created brologlcal condmons around the reservoir, some qtnhtatwe changc
witl occur in the vegetation along the edge of the reservoir over the next 20 or 30 years, -
“due to the rise of groundwater level and humidity. Water level of the reservoir will

change by about 15 m. The draw down zone of reservoir water level will not be covered . |

with vegetation.  Submerged aquatic plant also cannot grow under such- condition.
Thesc water bodies will not get a chance to the complex food chains and species diversity.
" In arcas where clearing is not performed, the bare skeletons of trees remain for many years
but cventually msects and bactcna will destroy them SRS

(f) _ Landscape

There are no scenic spots around the dam sites, the rcservmr and the prpelme ahgnments

However, construction works such as clearing and excavation will drasuca!ly change the
. physical environment and damage the landscape.- - This impact that the -artificial . big
objects, the two dams and reservoirs will be newly built, can be mitigated by reforestation - -
program of the dam sites and the buffer zone of the reservoir. The reforestation activities
wrll create the harmomous scencry : E e

(3) ' Envlronmental pollutron ";

" Dam constmctlon opelatlon niay increase. the SS level of the nver. F hls 1mpact can be TR

_ mmlmlzed by provrdlng a turbld water clearmg plant durmg the constructlon works

Improper dlsposal of the waste and accldental splllmg of hamtful matenals such as -
~ petroleum, oil and cement cause water and soil contamination but these impacts can be =
minimized by 1mplementatron of proper disposal plan and maintenance of the consiruction
equipment. - Hcavy equipment operation will gencrate dust noise and vibration, which are
~ harmful to the local residents and construction workers. - Because the pipelines wrll pass
several towns, temporary and localized dlsturbancc {0 the residents will occur... These -

1mpacts can be mitigated by proper construction methods. With regard to the clam o

~ constructions, these impacts on the resrdents are neghgrble because thc work srtes are
remote from the resrdcntral areas. SR 4

I[} 5 2 Analysns of Future Water Quahty Behavror m Vaza Barns Dam Rcservo:r

(1) ~ Possible Impacts ongrotoxrcs

~ Some irrigation pro_]ects have been deVCloped at the regton of Canudos in the upstream of ' -
- Vaza Barris * River in Bahxa “State,- using water from Cocorobo Dam, . Recent. -~
commercialized agroloxics types present the tendency to use more and more propcrty wnth o

lower toxrcrty and susceptlbrhty for decomposrtron by solar energy

'lhere is not drsposal any useful data at the present moment- about the real apphed types

and quantity of agrotoxics at that region.:. However, in the viewpoint of* long watercourse S

~of Vaza Barris River as well as the bypass system that should be adopted o avoid the great -
part of water originated from thc upper semi-arid region to dlschargc out of the reservoir, it
is reasonable to consider that the agrotost effects on the future reservorr would be' '
practrcally null SR - TP

It must be stocd out that ‘as’ one of the provrston to preventton and controt, iteis

" recommendable 1o propose the discussion with the local authority, even though the regron '

does not belong to Sergipe State, basmg on the federal water pollutron control laws

Ced '_ Main Reporl |
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@) Eutrophrcatlon

' The accumulatron of the water in the reservoir may cause the cxaggerated algae
prollferahon, depending on the water qual;ty The result of the analysis of the main
parameters regarding to nutrients (N and P) obtained at three stations on Vaza Barris River

- are shown in Table-10.11." The results inscrted in this table indicate that the nutrient

~ contribution originated from the upper basin at Ponte SE-302 is very restricted, comparing
to that obtained at Fazenda Betem. This fact suggests an cxistence of significant sources
of nutrlent loads in tlre basm situated between Ponte SE-302 and I azenda Belem.

‘The simulation of eutrophieatioh evolution level in the futur‘e rcservoir was held through
- Vollenweider mode_l that is known lt is rcprescntatlvely of cutrophrcatron phenomenon
rclated as follow . '

Py

pas
R 7/T,,(l+2T)
& Where, PX:_ . 'Iotal Phosphorous average concentratlon in reservoir (mg/l)
' L Py Average concentration of total phosphorous in afﬂuent (mg/l)
VAR Average depth (m)- -

T Detention time (year)

| __f*f CHL-a = 028P°90 | o
L .Where, % CHL -a: Chlorophyll-a concenlranon (mg/m’) 7
BRI _:__PX:'-- Average Totat Phosphorous concentratlon (mg/m)

Accordmg to srmulatron performed based on the data obtained at Fazenda Belem statron
‘and equatlons above referred the trophic level predlcted for Vaza Barris Dam reservoir

. would correspond to the range of oligotrophic stage as can be seen in Table-10.12 where

_shows comparison of trophic level criterion. - This simulated trophic category would not
E consmute any problems to multrplc use of future Vaza Bams Dam reservorr

o It must be pomted out, however that the domestlc sewage of munlclpalltres as well as the

o ~ dnffuse pollution found in Vaza Barris dramage basin could constitute an important source

of eutrophication, requrrmg tl1e rmplantatlon of the adequate treatment plants for mlllgatlon
of these pollutron loads ' : : L :

'-'The decree-law CONAMA 20 that cstablishes 'mé classification of water system on the
) Brazrllan terntory prohibrts dlscharge of any type of sewage mto the water basin where
- exrsts dnnkmg water facrlmes : : : -
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B Table-.l't}.'il N Res'ults o_f Nut_rients Anarlyses. in Va:r;a,-Barr_is River

patamo Sampling Date April 7th - ~ April 13th April20th - -
Ponte SE-302 Stahon Co IR o AT
Org. N . mg/l - 05 - 0.3 020
NH;-N & | mgl: - 0019 0.009 © o 0.055
CONO-N o | mg/l © ND - ND ' - ND:
. NO,-N - - mgll: 0.001 trace - . ~ trace -
| Total P . mg/l . 0.052 0.06 . .- 005
PO,-P - - mgfl 0.002 - 0,005 - - ND.
“Flow - | mfs - 0.06 007 _ 0.06
Total Piix | kefd: 027 0363 T0359
Total N flux o kpfd ©2.5920 1814 121
Sao Domlngos Station _ R - SRR
Org. N “mg/l - 04 02 05
NH-N- - mgl: 0.03 - 0008 - 0048
NO,&-N - | mghl ND .. ND- . .. 003 .
NOFN “mgl . trace - 0003 trace . ;..
_Total P "~ . mg/l 0076 - | - 0.02 0.15
CPOGP o mgl 0.002 TOUND T ND
Fazenda Belent Station ' o oo .
Org. N~ mg/l . 0.5 04 0.3
~ NHeN - g/l 0018 0.011 0.046
"NON mg/l ND ND. . - 0.02
NO,N - - | mgi 0.004 - S 04001 7 trace
~TotalP - |- mgl | 0004350 | Q) i 0.039. 0 0
PO P . | med |.. 0014 0.005 . ND -
“Flow - | m¥s 1.5 O 1.2
Total P flux ~ ke/d - 5,57 1123 “40.44
" TotalNflux | ke 643 4493 o 3sas

R

Table-lO 12 Proposed Cnter:on of Trophlc Category (Vollenwelder,l983)

~ Trophic Category . Average TP (mg/l) A\erage Chlorophyll -a (mglm‘)
Ultra-oligotrophic - - <4.0 1.0-25 .
" Oligotrophic = T 100 T 2.5-8.5°
- Mesotrophic -7 CUU10.0-35.0 g8 28.0 0 o
. Eutrophic © 5 “35.0-100.0 ¢ CU25.0-75.00
Hipertrophic > 100.0 IS0
. Vaza Barris reservoir - 6. 0 16

| (3) WaterColorof the Reservonr :

" The water ongmated from the upstream of the basin presents nomtally good transparence :

without any objecllonable color. -~ Significani watercolor appears only afler the rainfall o

that brings the soil erosion materials constituted mainly micro particles, colloidal form of -
soil and some part of the humic substances with brown color. . The great part of these
materlals loose rapidly into the water body owning to precnpltauon process when water
~ remains quiet in the reservoir even if some of dissolved substances stay for a long period.
~ Although depending on the verification of the water charaetcnstlcs the color products in -
- the futurc reservoir could not attam any halmful level for water use. :

N ~ Main Report -
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10.5.3 Conclusion of Environmcnt'ti Ililitact Assessiment -

Envrronmental nnpacls can be consndercd as falhng in two categorles There are as
~ follows: S : . : -

< Unavoidable Advel se Impacts >

' Unavo:dable adverse 1mpacts are nnpacts sueh as the land loss to reservoir mundatlon
alteration of downstream situation and change of physical environment in the dam site and
the pipeline alignment site. - These impacts are incvitable with pro_|eet lmplementatlon and
do not have avmdablo actions wrthout compronusmg the prOJect :

< Manageable Effccts >

Manageable effects are etassnﬁcd mto dll’CCUlndll‘CCl and adverse/beneﬁelal effccts
_ Some sort of aclion plans can lessen these eftects and enhance the secondary beneﬂts
' Vaza Barris Dam projcct has potentlally adverse impacts on many envrromnental 1tems
_ _These cnvnonmcntal impacts will occur at operatlon stage as well as constructron stage.
However, the manageable adverse effects can be avorded by sultable mltlgatlon plans.
Consudermg no other useful watcr resources Vaza Bartis Dam project 1s Judged to be
env1ronmentally feastble ‘ PERTEENE : -

However envnronmental mvcshgatlon is not enough onty in thls Study and the followmg
- surveys should be conducted in the detall cnvnronmental 1mpact assessment stage, to
) supplement thts study results ' : -

:l). : _. Fauna and Flora Survey at the Dam Slte and the Reservorr Area _- - SR
| ,‘ 2) E Land Use Survey in thc Reservorr Area P _
: 3). Hydrological Sltuatlon (tlde current seawater 1ntrus1on) Survey in the Estuary
. 4) : ". Fcologtc*tl Survey in the Lstuary _ . '_ ‘ _ S
.' ;.5) - 4Bed Load Sednnent and Wash Load Survey at the Dam S1te and the RlVCt’ Mouth

6) Water Quallty Analys:s of Vaza Bams Rwer Trlbutanes and Cajalba Dam
e ."Reservmr : = : — .

| 7 - Economlc Actmty Survey in and around Reservorr Area _

8) Envrronmental Momtormg in the Fstuary of Vaza Barrls Rlver .

e Main Report
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"CHAPTER 1 RECOMMENDATIONS

) Implementatron of the Prolect of Water Resources Development and Supply
in Vaza Barris River- Ser gipe (PROVABASE) ' S

The project of watcr Kesonrces development and supply for domestic and industrial water
in Itabaiana and Lagarto arcas and for irrigation water in the nght 31de of Vaaa Barris .
Rlver was proposcd The prcucct consrsts of :

- Va(:a Barris Multl purpose Dam - : o S
~ - Domestic and Industrial Water Supply I*acrlltres for [tabalana Water Supply Arca
- Domestic and Industrial Water Supply Facilitics for Lagarto Water Supply Area PO
- Irrlgatron Water Supply Facrlrlrcs : : . ‘ S

The Low llow bypass system was mtroduced mn the dam reservou' operatlon whlle rlver
' water that could not be utrhzed before becomes clean and comes to be used as potable and
. lmgatlon water :

The populatlon of these areas is 259 000 mhabrtants in 1996 and IS esttmated to be 540 000' :

in 2020 ‘which represents almost two thirds of populatlon n Aracaju Capltal Area at the
~ same year (875,000 inhabitants). The lack of adequate water supply is a serious obstacle
" 1o the development of the 50 mentloned regions and creates a mrgratory pressure towards
the State caprtal “orsenmg even more problems in Aracaju Thcrefore it's mandatory to
. try to stabilize the water supply for hlgh concentrated populatlon and is mdlspensable to =

- boost its social-economical development and to improve the qualrty of life.  The

beneficial mumerpahtles strongly requested the project and issued “Lagarto Deelaratton” to

~ the Federal Government.  Moreover, Sergrpe Govemment “has’ already proposed ‘the
- consultation letter (Carta Consurta) to the Federal Govamment in or‘der to progresswely S
: promote thlSpI’OjECl R S : _

3 Although the expansron proleets was proposed as PROAGUA m the same area, necessrty S

- of PROVABASE is still very high, because: 1) PROAGUA pro_lect cannot meet the future
water demand in this area, 2) PROAGUA PrOJect in Lagarlo area will use the water of

USC_.

(2) Fmancmg ofthe Prolect Cost s : TR

The investment of the phase- 1 pmJect amounts to R$ 264 mrllron wrth a pnce escalauon of

Piaui Dam, of \vhreh water is m hlgh chlorine characterlstres and is reserved by 1rngat|on R

4 % perannum, - T he average share of water resources development investment to the tax -~~~

" revenue in the State budget was 3.1% durmg 5 years from 1994 to 1998. * The funds of the -~
State budget for the investment with the same increase rate of 5% per annum as projected -
GRDP growth rate of the State were estimated at R$ 390 mrlhon during ten (10) years

However, annual amount would be only R$ 39 mrllron whrch ;s far from the prOJect cost.

”Nevertheless the mdebtedness capacrty of the State Govermnent is llmlted by the federal
legrslatron and is estimated as follows l) R$ 140 mlllron of overall debt capaelty and 2)

@M
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R$ 100 million of debt service capacity. When considering current debt services of the
State Government, the soft loan is required as a principal source of funds for the
rmplemcntatron of the project. Accordingly, the overall sources of funds are raised as
~ follows: - : -

- -—_' - Soft Loan: 50% ot‘ the project cost in Phase-1
S Transfer from the Federal Government: 50% of the project cost in Phase-1

As for thc phase 1 pro_|cct 50 % (RS 132 million or US$ 69 million) of thc pro_|ect cost is
" recommended to be loaned by the foreign soft loan, considering the debt limited by federal
legislation and the other project progress. Accordmgly, tho Stato Govcrnment should
- raise R$ 132 mtlhon by itself.

| .'(3) - Necessrty ot‘Addrt:onal Stud)

" Prior to the loan procedure and 1mplementauon of the project, the followmg addltlonal

© . studies are necessary and should be lmplcmontcd by the State:

-~ Basic Desrgn of Watel Supply Facility in Itabaiana and Lagarto Areas :
- Feasibility Study on Vaza Barris Irtigation Project -
- — Formulation and Approval of EIA Report (RIMA) :
S Formulatlon of Implementatlon Program Integrated with this Study Resu]ts

. -(4) : Necessrtv ofWater Quallh Momtormg L

~In the v1ewpomt of water quallty in Vaza Barris Rwer Chlonne (Cl) concentratlon is 111g11

- and critical for potable water, as well as Electric Conduotlwty (EC), Sodium (Na),
_ Magnesrum (Mg), Calcium (Ca), Carbonic Acid (HCO,) and pH Value (pH) are important

for rmgatron planmng Water quahty observatron has been conducted during the Study.

Howover, it is notcd that water quahty data in Vaza Bams Rlver is not yet enough to _

understand the water quality behavior. - 1t is needed to continue observatlon of water

" quality such as the said parameters at least, not only at the existing observation stations but
I also at the proposed dam srte and the check dam site. :

: _(5) o Arrangemcnt bctween Sergrpe and Bahla _ _
o Vaza Barris Rrver is the federal river located in Bahia gtate upstream and Sergrpe State
~ downstream. Vaza Barris Dam is located in almost most downstream of the main stream

-~ of Vaza Barris River, -Water resources development and management in the upstream,

. such as a dam construction, irrigation development and forestation, directly affects to the
downstream river and to this project in Sergipe State.' Therefore, the arrangement on

L | - _basrn development and managemcnt should be mutually discussed between Sergipe Statc’
~and Bah_ia State. Responsible organization should be SRH/SE and SRIVBA. - '

: : . Main Report’
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Appendlx B Llst of J[CA Study Team Members
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Member

F cam Leader / Water Supply :

Water Resources Development

. Agriculture and Irrigation -

~ Hydrology and Hydraulics
Facility Design / Cost Estimate
~ Topographic Survey

Operation and Maintenance

Groundwater / Topography alid Geology

 Water Quality AnalySIs
Environment

Law and Instntutlon A ,
Socio-economy and Finance -

Interpreter / Regional Planning -
Coordinator (Master Plan Study)
Dam Geology (Feasibility Study)

Dam Design{Feasibility Study)

Coordinator (Feasibility Study)
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Appendix - C List of Steering Commiltee Me_nibefs

(Master Plan Study)

Name
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~ Postand Profession

Marcos Antonio de Melo
President

State Secretariat of Planning, Science and
Technology — SEPLANTEC

Secrelaryf Economnsl

Ailton Francisco da
Rocha, Coordinator

Water Resources Supc:intcnden;y —SRH

Supermlendenb’ Agricullurai
Engineer

Hélio Sobral Leite

Company for the Development of Water
Resources and lrrlgalmn in Serglpe -
COHIDRO
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Engmeer ' :

Luiz Simdes de Faria

Company for Lwestoék and Agncullure
Development of Sergipe - EMDAGRO

) Director- Pres:dent/ Agncultura!

hngmeer
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~ | Jodo Augusto de Barros
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Company for Industrial and Mineral * -
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Appendix -1

Lisl of 'chl_inical Comlnittee Members

Name -

' 7 (Master Plan Study) Llst of Techmcal Committee Mcmbers

- Institution

Post / Profession

Ailton Francisco da
Rocha, President
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Engineer -

José Walter de Aragﬁo -
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- Name

(Feasﬁ)ihty Study) List of chhmcal Commtttee Members R

Institution .

Ailton Franciscé,
Rocha, Presidente

da

Superintendéncia de Recursos Hidflcos
SRH _ :

- Post/ Profession
Sup'eri_nténdente! .

Eﬁg. Agrﬁnomo

Companhla de Sancammlo de Scrglpc

Industrial e de Rgéursos Mmerais de
Sergipe, CODISE ~ '

José Walter de Arag&o Chefe 'da Dlwsﬁo “de Rccursos
Menezes DESO Hidricos / Geblogo o ;
Lucilene -~ Tiyomi | Administra¢fio - Estadual do 'Meio’ Coordenadora - Projeto lisbcciall
Takahashi .+ fAmbiente, ADEMA T Gedgrafa - RN S
Décio GarcezVicira’Fi!ho Companhia =~ de ~ Desenvolvimento | Diretor' de ' Recursos ~ Minerais/

Qéé}pgo U

Elder Prudente Barbosa

de Desenvolvimeénto * de

Oliv‘_eira

Renda da Reglﬁo Seml Anda de Serglpe
PRO-SERTAO SR

: Companhla Eng.'-Agrénbmo/ Assist. Téciico
| Recursos Hidricos e Imgaqéo de Serglpe A R
, |COBIDRO o )
Jodemir ~ Anténio * Pires | Empresa ~. * de - _'De'sem‘.'ol\'fimen'to Eng Agronomol Assessd_ria 'de :
Freitas - - | Agropecuério de Sergipe, FEMDAGRO - Pesquisa - e T
Uitan * Maynard -~ de Projeto_de Apoio 3 familias ‘de Baixa | Assist. de Abastectmenlo de Agual
S Eng CMI - : o :

Falima Mana Dlaz da
Hora

Super_mﬁendéncm do IBAMA'—SB L

Eng. Fl(’)reslal : . T

St

Janior -

|PROAGUA - UEGP

Nicanor Moura Neto - - Defesa Civil e | Diretor de Scrvu;o de Engenhana "N
S . o N C . Eng CIVII . i .
Arisvaldo Vlelra de \‘Ie!o Unidade ~ Estadval = de (—Géstﬁq_ " do Eng.. Agrﬁnomo["c_dhéultpr_' o L

Bergson .'Rodrigues Companhia de Desenvolvimento do Vale | Chefe do 4° DPL/ Economista - . -
Santiago SR do S#o Francisco, CODEVASF - - - R S SR
Ederlon  Ribeiro' de|Empresa - - Brasileira .. de  Pesquisa | Chefe Adjunto CPATC/ Velerindrio
Oliveira Agropecudria / Centro de Pesquisa dos|.. = . e IR
Co Tabuleiros . C_OS_,teiros, :
EMBRAPA/CPATC '

Clévis - Roberto Pereara
Franco - :

Umvemdade Federal de Scrglpc, UFS

Chcfe do Departamento de B:ologla- ,
UFSI Professor. ' '

Anténio cesair :

Tavares
Santana :

Depanamento Nac:onal de Obras Contra
a Seca, DNOCS - -

D:retor[ Eng, le

Claudia de Aratijo 'Xavié.lj

Instituto de Tecnologla e Pesqmsa de
Sergipe, lTPS S

ASSeséofa Pfé§idéncié Eng'.'Quh_ﬁic'é

. Companhla Estadual de Habntagﬁo e_

INMET

Roberto Sales Carddé__d__ ' Assessora da’ Premdéncw/ Eng
: S Obras Pablicas, CEHOP - - - Qu{mrco SR :
Eduérdo Gbnéalvés 7 | Instituto Nacmnal de Meteorologta 'Chefe do 4° DISMEI Capltao

Anténio de Pédua Louree
Pereira -

Agénma Naclonal de Energla Elétnca
ANEEL "~

Supe_rintendentel Eng." E_létrico S
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Appendix - E

List of Advisors for the Steering and Technical Committees
(Master Plan Study) _

' Name - - Institution Post / Profession
JOSE LUIZ LIMA DE Represenlative of Bahia State Superintendent of Water Resources
OLIVEIRA ' :

JOSE CARLOS Representative of MMARHAL / SRH Consultant
GUIDOLIN _ . SRS '
JOSE FTHEODOMIRO DE | Representative of CEEIVASF President / Agricultural Engineer
ARAUJO - I s S B _
ALEXANDER MAX Representative of CHESF Chief of the Water Resources
FIGUEIREDO DE SA : ST Management Division
JULIO FLORENCIO Represcatative of Alagoas State - Coordinator of UEGP/ Agncultural
FILHO a L o Enginéer . - _
FRANCISCO BEZERRA | Representative of CODEVASF Supervisor of _Sub-B:isins /
SIQUEIRA - B Agricultural Enginéer
CARLOS FERNANDO Representative of SUDENE Coordinator of Naturat Resources
PINTO TEIXEIRA .- Cr e Planning / Geologist
o ( eamblhty Study) ‘ :
© . Name - - Institution - - .~ - Post/ Profession
MILTON CEDRAZ - _Represeﬁtante do Estado da i}_ahia R 'Supermtendcnte de Recursos
e T S e e e o | Hidrigos :
JOSE CARLOS Representante da MMARHAL /SRH .~ - | Consultor -
GUIDOLIN | - T
JOSE THEODOMIRO | Representante da CEEIVASF Presidente
DFARAUJO TR ‘Eng® Agrdnomao
ALEXANDER MAX | Representante da CHESF Chefe da Divis3o da Gestao de
FIGUEREDODESA =~ | .~ ... .. Recursos Hidricos

MURILO L. MARINHOC

Representante do Estado de Alagoas

Eng® Agr&nomo L

PINTO TEIXEIRA = .. -

FRANCISCO BEZBRRA Representante da CODEVASF Supervisor de Sub- Bac:as

SIQUEIRA - R Eng® Agrénomo - .

CARLOS FERNANDO Représentante daSUDENE ..~ - Coofdenador de Plangjamento de
T T T R Recursosllldtncos i

s
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Ap'pendix.- F

List of Coun_terpart Personnel -

(1) Master Plan Study

<List of Work Grorrp - A> .

_ Work Target Water Rcsouroes Potenlral

Group Leader (JICA)
- Group Leader (Sergipe Side)

: David J. Merrct .
+ Jodio Carlos Santos da Rocha

“Institution o - Name - Post/ Professron
HNCA O Dade Merretl Hydrology aud[lydrauhcs 4 -_ :
Stud')r Team - leoshr Nakamura Groundwater, Topography &Geology :
S Hrdeo Kawal WaterQuahtyAnalysrs R o
Kenleagata _
Tetsuhlro]magerwa : .
SRH Jo#o Carlos Santos da Rocha: Direclor / Gcologrst R o
Overland Amaral Costa: Director de Coordmauon Ofﬁcel Geographer T
I Roberto Barros: Assessor / Civil Engmeer o :
DESO = José Walter Aragao Menezes: Chief of the Dmsmn IGeologlst \
S Cl4udio Julic Machado: Operalronal Assistant / Geographer - _
ADEMA Jorgc Antdnio Lima: Chief of the Dw;sronlChemrcal l:ngmeer L
S - |José Alves Nunes: Chief of the DmsronlCmI Engmeer '
CODISE = [najé Francrsco de Souza: Meleorologlst
R | Gustavo Zambrana Campo Verde: Geologrst s :
COHIDRO . Jorge A551s Femandes dos Santos: Chief of COPROI Geologrst _ '
Maria Auxrhadora Santos Lima: Geologlsl ' T S T
Luis Marcolino Gongalves Nelo: Assistant of COPROIleEngmeer o
EMDAGRO Ténta Maria Dclmontes Freitas Dias: Coordinator IEconomlsl
| Manocel Fernando de A. Dantas Agrlcultura! Engineer . - -
CODEVASF Fétima Cnstma Salgueiro: Civil Engmeer : '
. * " | Francisco Carlos Gées da Costa: Agrlcuitural chhmcran
UFS José Patroc[mo Hora Alves: Prof. / UFS — Chem1cal anmeer S
ITPS Cléudia de Aratjo’ Xavier: Assessor of the Presidency IChemlcaI Engmeer
INMET Eduardo Gongalves: Chief of 4° DISME /Captain . |
ANEEL P Antbnio de Padua Louree ereira : Supenntendent / Eiectncal Errgmeer
CPRM © { Romulo Alves Leal: Geologist i
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- <List of Work Group - B>

Work Target: Plan and Dcsi.gn for Water Resources Development

Group Leader (JICA) - " : Kenji Nagata . -
'Group Leader (Sergipe Side) : Artemizio Cardoso de Rezende
Institution - Mame — Post / Profession
JICA - Kenji Nagata
Sludy Team Mésato_mo Watanabe
' Tosh_io Yano
Kazuhiko Otani
Hiroshi Nakamura
Manabu Ka'wagu-c'hi B .
SRH - Artemizio Cardoso de Rezende: Assessor/ Geologast .
Luiz Carlos Neto: Dlrector of the Coordmatlon Office / Agrlcultural Engmeer
: . Andrei Lopes Costa: Director of the Coordination Office / Economist -
SEPLANTEC | Thieres Goncahes Sobrmho Chlef de Services /Economist -
DESO - Nancy Sanlana Barreto: Chefe de Dep Assessor of Plannmgl le Eng
7 | witson Lima Jenior: Chief of Department 1 Civil Lngmeer
CODISE Carlos Auréllo Barreto: Director of CEPS / Geologlst :
.~ |cibele de Oliveira Correia: Coordinator of Lab / Geographer :
COHIDRO Elder Prudente Barbosa: Techmcal Assistant / Agrlcullural Engineer
I Clélio da Silva ArauJo Coordmator of CODEA/ Agncultural Engmecr .
Ja:llon Teles Barreto Chief of ASPLAN / Economist - :
. | 1datton Antonio Martins: Coordmator of COREF/ Cartography Eng
o EMDAGRO - | Jodemir Ant6nio Pires Freitas: Assessor of  Presidency / Agricultural Engincer - -
PRO-SERTAO | Uitan Maynart de Oliveira: Technical Coordmator { Civil Engmeer
DEFESA ' Nluanor Moura Nelo Cw:l Engmeer o '
CivIL .~ : IR . S :
UFS ~ | Francisco Sandro R. de Holanda_: Téache_rfUFS - Agricultural Engineer
UEGP . |Arisvaldo Vieira de Melo Janior: Consultant / Agricultural Engineer
CODEVASFE - |José anerra de Agular Chlef of the 4th DPLTI Economlsl
EEE P Eduardo Alvcs Bastos: Chicf of lhe 4th DPLA ! Economlst
DNOCS -~ |Antdnio César Tavares Santana Dlrectorl Agricultural Engmeer
B |ADEMA | Marly Menezes Santos: Blologist
. |Lucilene Tiyomi Takahashi: Gepgrapher
 |CEHOP. . -~ |Roberto Sales Cardoso: Civil Engineer -
"|PRONESE - |Osvaldo Kasume: Chief of Nucleus / Civil [anmecr
' L o Carmem Liicia: Agncultural Engmeer '
FNS . ° | Alvaro José Bastos Flguelrcdo Chief - of Services / Civil Enginner
Rui quardo de Oliveira: Director of the SAAE / Civil Engmeer
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<Llst of Work Group - >

- Work Target Waler Demand Pr0jcct Evaluation, Insillullon, Operatlon & Mamtenance

Group Leader (JICA) _
Group Leader (Sergipe Side)

+ Atuhiko Uehara -
 : Jessé Claudio de Lima Costa. |

Institution , N " Name — Post / Profession
JICA - Atsuhiko Uehara '
Study Team | Kazuhiko Otani _
o Tatsuo Tashino
Na_oki" Hara
- Kéuji_Waténabe '
Noboru Osakabe _ SRR
SRH Jessé Claudio de Lima Cosla Director of Department I Teacher :
Lufs’ Carlos Neto: Dlreclor de Coordenauon Office / Agrlcultural Bng -
U Overland Amaral Costa: Director of Coordenation Office / Geographer-'. P
VSEPLANTEC .. | Samuel Oliveira Ribeiro: Director of Dept. / Economist - i o
' Iéda Mana de Carvalho Olwetra Consultant / Fconomlst
José Carios Pereira: Economlst
- | Raimundo Rabelo Lucas Chief of Serwcesl Economlst
DESO Nilton Matos: Industrial Chemical Engineer - - -
|ADEMA .. |Gleidineides Teles dos Santos: Biologist .- =1
SR Lucilene Tiyomi Takahashi:._Gebgfapher : _
CODISE . |Inaj4 Francisco de Sovza: Geographer. " "t o =0 0o 0sto
COHIDRO José Albuquerque Cunha: Coordmalcr ! Geologist
o Adnaldo Santana Santos: Coordinator of CENIR I Cw:l Engmecr
EMDAGRO | Antbnio Paulo Feitosa: Agricultural Engmeer '
UEGP ~ | Moacyr Wanderley: Consultor / Geologist - LR IRAEIEY
CODEVASF | Pedro de Araujo Lessar Chief of the 4th DEG I Agricultural I‘ngmeer L
L Orfando Tavares de Oliveira: Chief of Services / Agncultural Engmeer_ -
EMBRAPA Luis Carlos Nogueira: Surveyor / Agrlcultural Engmeer o
UFS8 Lilian Cunha Gées: Teacher / Civil Engineer . )
SEFAZ Maria da Gléria: Supérintenident / Tributary Tnspector
SEICT Pedro Ferreira dos Anjos: Chief of Asplan / Econom1st
SEMA Maria Luiza Sanfos: Coordinator / Biologist =~
IBAMA Fétima Maria Diaz da Ilora: Forest _Engmeer -
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(2) Feasibility Study

_ <Llst of Work Group ~A>

Work Target: Plan and De&gn
Group Leader (JICA) -

' Tos-hio ‘fano-

Group Lcadcr (Serglpe Side) : ‘Antomo Carlos de Aragﬁo Resende (SRH)

Eng. Civil

~ Institution " Name ~ Post/ Profession
JICA Tashio YANO
Kenji NAGATA .
Atsuhiko UEHARA _
Masatome WATANABE
e Torm FUJITA - .- : : :
SRH . Ailton Francisco da Rocha - - Supenntendenteang agrﬁnomo .
' Antdnio Carlos de Aragio Resende - Assessor/Eng. Civil
Jodo Carlos Santos da Rocha Diretor/Gedlogo . | -
Jessé Claudio de Lima Costa ‘| Diretor / Historiador -
Co José Holanda Neto =~ ' Assessor/ Eng, Agrdnomo "
SEPLANTEC Fernando Lopes Cruz Superintendente/Eng. Agronomo
R - | Ténia Resende Dlretora.fSupes :
DESO Nilton Dantas -~
: ' ‘| Mareelo Monteiro Diretor’l‘écmcolEng Civil -
| Wilson Lima Janior Eng. Civil . :
G Roberlo Leite : | Diretor de Operacdes/l:ng le
ADEMA Gleidineides Teles dos Santes .- Bitloga - .
Lucilene Tiyomi Takahasshi - - | Gebgrafa . -
CODISF Inaja Francisco de Souza . * | Meteorologista
Lufs Gonzaga Luna Relis Eng. Agrénomo
COHIDRO Elder Prudente barbosa Eng. Agﬁnomo
Adnaldo Satitana Santos - Eng. Civil - ‘ _
Antdnio Paulo Feitosa Eng. agrénomo .
o Lufs Marcolino Gongalves Neto - Bng. Civil -
EMDAGRO Jodemir Anténio Pires Freitas . = Eng. Agrénomo -
S Joo Serafim Pinto - : Eng.® Agrénomo .
Jeferson Carvalho Eng. Agrénomo
- " |Elisabeth Denise Campos Eng. Agrénoma
CODEVASF = | Fatima Cristina Salgueiro Eng°Civil
« - |Pedrode Aratijo Leéssa Eng. Agrénomo .
| Eduardo Alves Bastos - . - Economista
: Orlando Tavares de Oliveira Eng. Agrénomo =~
UFS .. - Franciséo Sandro R. de Holanda -~ Prof. / UFS - Eng°Agronomo
"+ | Antenor de Aguiar Neto Prof/UFS -- Eng. Agrénomo
s Lilian Cunha Géis Prof/UFS - Eng le
CEHOP: Roberto Sales Cardoso 1Eng. Civil - °
PR()NESE Osvaldo Kasume Eng. Civil
Carmem Liicia : Eng. Agrfnoma ’
ANELL - | Antdnio de P4dua Louree Perelra | Superinténdente / Eng.” Flétnco
EMBRAPA/ - . |Luis Carlos Nogueira Eng. Agrénomo
CPATC. - - Aurelir Nobre. Barrefo Eng. Agrénomo - - S
L Ederlon Ribeiro de Oliveira Chefe Adjunto/ Vetermarlo S
DNOCS Antbnio César Tavares Eng. Civil . o
FNS = | Alvaro José Bastos Figueiredo Eng. Civil - -
..~ |RuiEduardo d¢ Oliveira - .~ . Eng. Civil
SAGRI *~" . |Eduardo Cabral deV Barreto o Eng. Agronomo -
Lo L aese Amaral - "|Eng. Agrdriomo
Cooose v [ Geraldo Sobnnho Eng. Agrénomo
PRO-SERTAO

Uitan Maynard de Oliveira -
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€List 6f Work Group -—'--B> '

Work Target Survcy and Analysxs

: Kenji NAGATA

. Group Leader (JICA) -
Group Leader (Scrglpe Sldc) Jodo Carlos Santos da Rocha (SRH)
Institution | = % : _ “Name Post / Profession ~ -
JICA Kenji Nagata -~ . '
Hiroshi Nakamura
Manabu Kawaguchi
[chikawa ' : ‘
| SRH Artemizio Cardoso de Rezende Assessori Geologo :
: : Jodo Carlos Santos da Rocha Diretor de Departamento/ Geélogo
Overland Amaral Costa - |Diretor de Coordenadoria/ Gedgrafo .
: Roberto Barros Filho - | Assessor/ Eng. Civil o
ITPS Cidudia de Araljo Xavier Assessora da Presidéncia
DESO José Walter Aragiio Menezes ' Chefe de Divisdo/ Geélogo .
: “+ | Cldudio Julio Machado Mendonga Filho Geografo . ° '
Roberto Leite - Diretor/ Eng. Civil
Frederico Souza - ! DU b
o INilton Matos Quimico Industrial o
CODISE -~ |Carlos Aurélio Barreto . Diretor do CEPS /. Geélogo o
.7 | Gustavo Zambrana Campo Verde - |Géélogo -
Cibele de Oliveira Correia . | Coord. de Laboraténo / Geégraf‘a
ST | Luls Gonzaga Luna Reis - Eng. Agrénomo L
CPRM Romulo Alves Leal: Gedlogo .
EMBRAPA/CP. | Lufs Carlos Nogueira _ - | Eng. Agrbnomo . -
ATC - Aurelir Nobre Barreto - | Eng. Agrénomo * LT
COHIDRO | Jorge Assis Fernandes dos Santos - ‘| Chefe da COPRO I Geélogo o
' Maria Auxitiadora Santos Lima Gebloga <+~ o
Luis Marcolino Gongalves Neto Eng. le e P
[dalton Antdnio Martins ‘1 Coord, COREF/ Eng® Cartégrafo o
: o - | José Albuquerque Cuitha Cootdenador / Gedlogo 3
EMDAGRO - - | Jodo Seérafim Pinto -~ ° Eng. Agrénomo - -7
| PRO-SERTAQ | Uitan Maynart de Oliveira - Coord Téciico / Eng.° le
"I DEFESA CIVIL | Nicanor Moura Neto Eng® Civil :
UFS Lilian Cunha Géis Prof./UFS - Eng® “Civil
José Patrocinio Hora Alves Prof/ UFS — Eng. Qulm:co
Jodo Sampaio D*Avila = - Prof/ UFS - Eng. Quimico -
UEGP. Arisvaldo Vieira de Melo Jinior Consultor / Eng® Agrénomo . -
o Moacyr Wanderley Consultor / Gedlogo - e
CODEVASF | Pedro de Aradjo Lessa Chefe da DEG / Eng. Agrﬁnomo
.. |Orlando Tavares de Oliveira g Chefe de Semqol Eng Agrénomo
: FAtlima Cristina Salgueiro | Eng.Civil
DNOCS Antdnio César Tavares Santana | Diretor / Eng® Agronomo
ADEMA - Marly Menezes Santos - . Bidloga
IR Lucilene Tiyomi Takahashi Gedgrafa
Jorge An!émo Lima 1 Eng. Qulmlco
C José alves Nunes Eng. Civil. Cn
CEHOP - Roberto Sales Cardoso =~ Eng° Clwl T o
IBAMA Marluce Rocha M. de Sousa = s
PRONESE Osvaldo Kasume - Chefe do Nucleo I ]:ng ° Cw:l
o Carmem Licia . | Eng! Agrﬁnoma c

FNS

Alvaro José Bastos F|guelredo -
Rui Eduardo de Ollvelra :

Chefe de Servigo/ Eng.° Cwnl

Dtretor da SAABI Eng Cwnl

O Apps10

o '-j_Main'Reporl?- -




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

<List of Work Group~C> -

~ Work Target: Project Evalqation and O & M

" | Marluce Rocha M. de Sousa” -

Group Leader (JICA) : Naoki HARA
' Group L eader (Serglpe Slde) José Holanda Neto (SRH)
- Institution - R Name Post / Profession
JICA Naoki Hara =
- Taltsuo Tashino
Kanji Watanabe -
Noboru Osakabe - ' : ]
SEPLANTEC | Samuel Oliveira Ribeiro Diretor de Dept® / Economista
.- | 1éda Maria de Carvalho Ohveua Consultora / Economista
José Carlos Pereira - - : Economista -
Raimundé Rabelo Lucas Chefe de Servigo / Economista
Fernando Lopes Cruz _ Superintendente/ Eng. Agrdnomo
Jodo Alberto de Oliveira Rocha Chefe de Departamento/ Econom.sla :
: Jussara Maynard Aratjo - Superintendente
SRH Jessé Claudio de Lima Costa’ Diretor de Departamento / Professor
José Holanda Neto . - Assessor/ Eng. Agidnomo =~ -
Ailton Francisco da Rocha Superintendente/Eng. Agronomo -
Andrei Lopes da Costa Diretor de Coordenadoria/ Economista
oo Denise Teles Barreto Diretora de Coordenadoria =~
DESO Nilton Matos , Quimico Industrial
B Beneti Nascimento Jomalista
ADEMA Gleidineides Telés dos Santas Bidloga
- Lucilene Tiyomi Takahashi = Geégral‘a
Antdnio Carlos de Aandrade - :
S e Maria Luiza Santos o ' Bu’)loga -
CODISE Fernando Leite
COHIDRO Clélio da Silova Aratjo Eng Agrénom -
: ~ ;- | Jailton Teles Barreto . Economista -
- Wicente de Paula Primo Eng. Agrénomo
EMDAGRO | Jodemir Anténio Pires Freitas Eng Agrénomo
: Elisabeth Denise Campos Eng. Agrénomo
UEGP Moacyr Wanderley .. Consultor / Gedlogo
.| Rui de Souza Mendonga Consultor
CODEVASF José Bizerra de Aguiar Economista
Eduardo Alves Bastos .- - Economista
Bergson Rodrigues Santiago - Economista
-+ | Antdnio Augusto Correia Lima Fitho Eng. Civil
EMBRAPA - | Edmar Ramos de Siqueira Eng. agrénomo
- 4 Antdnio Carlos Barreto Eng. Agrénomo
o Ederlon Ribeird de Olwmra g Velerindrio
Urs - Vénia Fonseca - - [ ProffUFS — Depto. de Geograf a
SRR ClévisRoberto Pereira Fraico ~ 1 Prof. UFS/ Depto. de Biologia
SEFAZ Maria da Gléria ' Superintendente / Auditora Tributéria
SEICT Pedro Ferreira dos Anjos Chefe da Asplan / Econorn:sla
INCRA :' - | Emanuel Oliveira Pereira - Eng. Agrénomo - :
' Vicencia Maria Schettino_ ' - | Bibloga -
Maria Al;cione Dias - . | Assistente Social N
PETROBRAS lsmacl Qulnnc Trmdade Neto K Gerente da  Assessoria de Meio
o Ambiente . :
IBAMA Fﬁtima Maria Dlaz da Hora -

Eng* Florestal
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