.. The Sl’udy on Water -R.esources Development in the State of Sefgipe,- Brazil
2.3 Climate and Hydrology

2. 3.1 ' Chmatc of Va7a Barris Rlver Basm

“The climate of the Vaza Barris Rlvcr basin varies wndely across the river basm from the ~
tropical humid Lcste region at the coasf, through the drier intermediate Agreste region, to
the semi-arid interior and finally to the arld reglons around thc source of thc Vaza Barns _
River near Uaua i in Bahia. : R :

Average tcmpcralurcs vary only sllghtly from 25° C at the coast to 23" C in Uaua at thc _'
upstream of Vaza Barris River,  The daily range of tempcralurc is, however, htgher in the

upper part of the basin. - Evaporalton is also hlgh var}'mg from 1 200mm at thc coast to |

500mm in thc artd mtcrlor

Ramfall shows an unevcn dis(rtbutlon and can clcarly be dmded into tWO 1eg10ns, namely, o

~ the humid/semi-humid reglon parallel to the coast with annual rainfall between 1 ,800mm
“and 800mm, and the semi-arid/arid mtenor with annual rainfall of belween SOOmm and

 500mm. - The majority of the Vaza Barris River basin thhm Bahia Sfate has an average |

_annual rainfall of about 600mm/year The 1sohyetal map of thc Vaza Barns nver basm ls‘ o !
'shownln) o : : S L . R

2 3 2 Ramfall in Sergtpe State .'

Wlthm the Vaza Barns River basm in Sergnpe State, there are ﬁve ramfall gauges that have :

a reasonable level of data availability. . These are Canra, Frei Paulo, Campo do _Brito, - -

Belem and Sao Cr;stovao of which data ava;lablhty iIs ranged 2310 30 yeas to datc It "

. ‘can be seen that average annual rainfall varies from over 1,500 mm/year for the stations at -

Fazenda Belem and Sao Cnslovao in the coastal Leste region, to less than 800 mm/year for -
Canra in the semi- and mtenor near to the border w:th Bahia Statc L E

-' The varlatlon in monthly average ramfali for four of the five ramfall statlons is shown in~ -
Figure-2.2. -It can be seen that the year is clearly divided into a rainy Wmter season (Apnl R
‘to July) and a dry summer season (October to January) in Sergtpe _: R TR

Probable annual ramfall was calculated usmg the 30- ycar data perlod for a range of rclum

periods assuming a normat probability - distribution. Both minimum and maximum R
- probable annual ramfall__was calculated for the ﬁve ramfall statlons and the results are BN

: shown in Table 2 10

Table-2 10 Mmlmum and Maxlmum Probable Annual Ramfall

Um!. mm&"_' -

Station ) Canra . Frei Paulo . Campo do Brito_ .- Bele,m.'--:“.-i‘ S_ao,\Cns_tovao_ :
Ave. | 7692 {7 9405 | 12505 15394 | 14853
l;g;?;; .Min. Max, VMin'.* Max. ' Mtn M'a_}_(;‘ _Min. : Max Mln M'a_x._

3| 6767] s861.6] 833.9| 1047.1| 10844 1416.6| 13822] 1696.6] 1312.5| 1658.1
-5 588.5( 949.8F 7322 11488 9259 15752 12322] 1846.6| 1147.6| 1823.0

10 - | 494.0f 10443 | 6233} 1252.7| 7562 1744.9] 10716 2007.2|  971.0| 19996
T15 | 4469) 10914 569.0] 13120 671.5| 1829.5] (991.5| 2087.3 | - 882.9| 2087.7
20 | 460 ) 14223 53341 13476| 616.0] 18850 939.0] 2139.8| 8252| 21454
30 3754 11629 486.5| 1394.5| 542.9) 195811 869.9| 2208.9| 749.1| 2221.4
40 3484 11899 - 455.4| 14256 494.5| 2006.61 824.0| 2254.8| 698.7] 2271.8
150 ©| 3283 12100 4322| 14488| 4583 2042.7} 789.8| 2289.0| 661.1| 2309.5
100 269.8| 1268.6| 364.8| 15162] 353.1| 21479] 6903 23885 5517 24139

T
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Flgure-2 2 Varlatlon of Monthly Ramfall in Vaza Barris Basm '_ g
' 233 Rlver Flow L _ DL
(I) '-: ) Monthly Average Flow and Flow Reg:me S

_ ‘;Vaza Barris- RIVCI‘ ongmates in the municipality of Uaua in the State of Bahla at an. |
- elevation of over 500 m. Ii has a total lenglh of around 410 km, of which only 125 km is

o within Sergipe State. " The total basin area is 16,229 km?, the majority of which Hes in _
L 'Bahia State wnth only 16% or 2,559 km’ lymg within Serglpe making up 11.6% of the state

~ area, " In spite of.its sngmﬁcant basin’ area, the drseharge in Bahia is mtermrltent and it is

' __"fonly within Sergipe: State that Vaza Bartis River becomes a perennial river. - The main

:trlbutarles in Sergipe are the Salgado and Tralras rlvers both of which _|om the mam Vaza
g Bams RlVer from the lcﬁ bank ' :

_ -lhere are, lwo ﬂow gaugmg statlons in Serglpe State m the Vaza Bams Rrver basm
g "namely Ponte SE- 302 and Fazenda Belem. ~ Flow regime and monthly average f]ow
" during recent 10 years (1986 1995) are presented in Table-2 Il and ' Cob e
e fTable 2 12 y

. ZIn addmon to these two ANEEL ﬂow-gaugmg statlons there are also another two statxonsi
. further upstream in the Vaza Barris basin at Agua Branca and Jeremoabo in Bahia. . The

_ " results of the flow regime analysis for these two additional statlons and for the revised data
- .at Ponte SE-302 and Fazenda Belem are given in Table-2.13.  The variation in monthly

:dnscharge for the four ANEEL stattons on Vaza Barrls Rlver is shoWn in Prgure—Z 3

e Lo : Main Report
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Yo P gir

.'_[‘ab!e-2.11 ' Flow Reglme Results durmg 1986 1995
Umla mI

Year | Total l Ave | Max | Mm [ 95 day | 185 d"i)’ ] 275-day I 355 da)' IMIH 7day Ave

Revised Flow Regnne Results for Ponte SF 302

1986 146 2.04 17.07 0.97 ;209 | . I T szt 09 © 100
1987 .| 506 | - 1.39 17.07 1022 1371 L6 | 0707 - 0.24 - 024
1988 2168 | 592 | 17982 | . 0.18 AT 239 | 144 | 042 ] . 021
1989 1593 | 444 | 11543 | 070 | C299 [ 231 | LI6 . 0.70 S A I
1990 1079 296 | 48.17 | @ 065 206 F ¢ 195 116 | - 080 | ..~ 079
1991 13T | - 202 48.17 0.27 247 | 085 |- 061 1027 027
1992 1951 533 10478 | 022 272 097 065 1027 - 025
1993 . 245 0671 2551 011 0.30 0.57 1 . 045 0.18 | - 0.14
1994 1583 | 434 | §S1072 ] 006 | 216 | 070 [ 022 | :008}| - 008
1995 954 2 ] 11543 | 0 0.06 ) - 195 0.75 0.22 NA. |~ 008
Average | " 1156 | - 3.18 | 11592 | - 034 { -~ 234 ] "1y | - OSI 045 | : 038 :
Flow Regirme Results for Fazenda Belem T E S P
1986 2261 6.20 6400 | : 234 |; 690 | - 480 ] - 4.00. 260 | - 243
1987 1215 | - 323 | 2750 | 045 | 386} 274 || 1.00 | NA. D021
1988 8813 24.09 | 285.00 ;024 | 2470 974 | 615 043 | . 032
1989 8772 | 24.03.]1.309.00 | - 2.i0 2600 |- 1130 | ;. 588 |5 255 - 240
1990 4108 | 1126 | 10100 | © 024 | 1090 | 778 {390 - 072 062 -
1991 | 2955 | 809 | 6610 | 062 | 974 | 3541 180 | - {00 | i 081 -
1992 | 4591 12540 17400 | 7 0.53 | © 1250 | 6.69 ,255' R 14 AR | I
1993 | 778 | 213 ] w0 | o072 240 |7 135 | LIS |- 081 i 086
1994 12929 803 [ 13200 ] 0231 585290} - 147 - 053 | -~ 0.30
1995 1472 403 9510 | 000 | 2581 080 ‘0531 008 - 0.08 -
Average | 3790 1041 | 12646 | - 0.72 1054 ] 506 | 284 [ 108 | - 088
Table-2 12 Monthly Average F IOWS du‘r"iri'g 1986 1995 .
Umls m'/s

Year [ Jan | Feb I Mar | Apr | May ! Jun | Jul | Aug | Sep I Oct I Novj Dec
Revised Monthly Average Flaws for Ponte SE-302 . c e : ,
1986 3.54 1921 2771 233] 204 l 65 1.91 1. 54 l 18 227 1.48 l 83
1987 | - 1.03| 127 167 355 221} 1.05] 191|156} -LI6] 030} 026} 0.68
1988 | 125 181} 6.18} 795} 1808 1624 | 6.87| 239| 230] 1.69| 131|488
1989 | 125 090 369| 223| 864) 328| 5389| 2.76) 2.16| 097| 2.09 2223
1990 | 1533} 3.14| 235] 1.98| 198 173| 1.69| 1,60| 1.00} 096 1.52] 205
1991 098! 1.57| 3.07| 296| 728| 274] 2.55{ 071 083j 044 053] 048
1992 { 11401 3875| 3.94| 296|093 074 087 1.04| 086| 060]| 075| 2.77
1993 |- 0.87.f 057 044| 068 053] 091} 067} 101 051 061} 070| 0.54
1994 | 0.14) 320 3119] 433| .1.27] 439) 4.43| 130 068| 045] 0.19{.0.10
1995 045] 1.38] 1.40] 16.62| 204} 1.09].1.33] 0514 047].020] 5.87]| 264
_Ave, 362| 545| S5.67) 4.56| 4500 3.38| 2.81| 148| Li12] 085| 147] 382
Monthly Average Flows for Fazenda Belem -~ oo = T s s T
1986 | 6.43] 285 12.12] 740 8.87| 9.06| 443| 454 3387|-'563| 3.93| 4.8
1987 | 238 -2.11| 445| 736 678] 4.63 536 9422 NAL NA.|-060]7 1.07
1988 378 4.77] 2560 | 11.60 (4590 65.95] 69.49 ] 18.86 | 1235 | 10.62 |- 4.41|:14.49
1989 | 427] 3.01| 9.1 2825] 40.80] 24.49] 4990 | 24.53 | 13.00| 13.38| 8.20| 66.68
1990 | 21991 11.68| 4.621 500| 8.56| 10.14| 28.74| 23.36| 896 522} 332| 295
1991 196 2.57| 4.60( 3.40] 2064 [ 19.59| 17.28 1039 9.66| 1.80| 2.65| .2.17
1992 | 18.76 | 49.02) 19.16 | 1079 | 2.78| 1157 11.62| 690| 556 s.67| 75| 861
1993 170f 121] o097} 10| 131f 512|478 295 2461 154 12| 128
1994 | 152|391 |:19.94] 709 537 1712|3279 32| 188+ 1:59| - 0.85] '0.55
1995 | 0581 .4.00) . 207:11,38]-1.77] - 360 14.19): 3.12§.:1431.:036| 391 -2.12
Ave. 6341 8511 1026] 934]1:14.28[ 17.13] 23.86].1020| 6.57} . 5.09| 3.07] 1048

7, o3y
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. Table-2.13 * Results of Flow Regime Analysis for Vaza Barris River

Station Name . Agoa Branca Jeremoabo Ponte SE-302 Fazenda Belem
- Catchment Area . o I10km? | ¢ 8.685km* - C 14,435 km? " 15,740 km?
" Data Availability - - 1985 - 1993 1972 - 1993 1985 - 1996 - 1971 - 1995
Flows (m'/s) ' L : . o .
. Average v oo 0950 29 o 409 - 11,86
o Q95day (25%) S 050 B N | 292 103
" Q-185 day (50%) -~ 038 - 082 ' B B X T495
- Q-275day (75%) S 032 b - 060 088 ' N
. Q-355day (95%) . . 020 .. 03 Lo 047 - - | 133
. Minimum Q 7-day - LY L 040 _1.18
A\erageSpecnﬁcQ(lfsfkm) o 013 C 0 029 R
Rio Vaza Bam_s Agua Branca Station - '_ - Rio Vaza Barris - Jercmoabo Station
- u;m.wf\verage stcha:ge (1985 - 93) 03 100 - Average plsc}large (19??-93) 200
L2 ' 030 . . go 4160 g
= 10 025 § - . g
g G~ 60 }---- 1.20
o R TR 35
- gos 01s 2% 40 {-- o_so g%
g 04 e10 F ‘ P
2 - 20 040
. Bo2 oos .. T 00
oo ML AREREH 0 T oolf Al o
B 7Y Mar May m, Sep Nov . . . I Mar May Jul " Sep ‘Nov | .
SR Menth ST Month
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|20 l 20‘ S 300 . 3.00
100 : ' 160 - -7 250 |- o
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Flgure-2 3 Vanatlon of Monthly Dlscharge for Vaza Barns Rlver

1' (2) - Probable Dlscharge at Fazenda Belem

" The dally dlscharges at Fazenda Belem are the consequence of the water level measuring
twice a day It means that the annual maximum daily dlscharges are not always the

L maximum in that day Introducmg the assumption that actual maximum discharge in that

day is 1.2 times of measured maximum daily dlschargc probable ﬂood dlscharge at

o Fwenda Belem is estlmated and is gwen in Table-2 ]4

Table-2 14 Probable Flood Dascharge at Fazcmla Bclem T homas (Momcnt) Mcthod

Return Pertod Probable Flood Return Periad Probable Flood Return Period Probable Flood
_(year) Dncharge (m’ls) . ()ear) Dlschargc (m’ls) - (year) - Discharge (m’ls)
50,000 ¢ - - 4,857 : 80 . 1,134 R 484

Do 20,000 oo 4108 0 | S 70 © . 1,089 7 454 -

- 10,000 - . 3,588 - | 60 - 1038 : LN - 420

SO5000 302 - 50 ¢ : 979 -5 - 380 -
- 1,000 - o 2198 : 40 o 210 -4 C 33
500 o 1863 ] et 30 825 K 276
200 - L4 S 20 - s T2 2 . 197 -
150 - 360 | - 15 T 636 o
2100 e 4 1 IR R LU R X 1
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The Stmb; on iVater Resources Devel’opment in rh.e State of. Sergl;ae, Brazil
24 Water Quality
In the parametcrs that were observed in Va?a Barrls Rtver, Chlortne (Cl) coneentratron is -
high and critical for potable water, as well as Llectric Conductivily (EC), Sodlum (Na),
_Magnestum (Mg), Caleium (Ca), Carbonic Acid (HCOy) and pH Value (pH) are nnportant
for irrigation planning. | The relationship between river flow and the said water qualtty
'parameters were estab]rshed at Ponte SE-302 and Fazenda Belem showmg in F;gure-z 4

and Figure-2.5. Besrdes the correlation between IC and Nang/Ca/Cl were studied,
- based on the water quahty data at the both obse1 vatton statrons and are shown in I‘lgure—

126

These ﬁgnres' ehara'ct'eriie water quality in Va.za Barris Riveras fotlows': R

: l) | The most |mportant parameters of Cl and FC havc strong relatlonshtp wrth river
ﬂow presentmg less concentration of Cl and EC while the larger river. ﬂ0w The

S range of CI is-2,000-300 mg/l at Ponte SE-302 and 1,000-30 mgll al Fazenda

Belem while river flow varies from 0.1-100 m*s. ~ The range of EC is 6-1. 3 dS/m -

- at Ponte SE- 302 and 3 0. 4 dShn at Ia7enda Belem whlle nver ﬂow vanes from
OIIOOm’ls : I : Sl

E 2) - ‘Na Mg and Ca also present the same tendency of relatronshrp wrth rlver ﬂo\v as
' '.ClandEC s S : o '

3) | 7 EC and Nang/Ca/Cl are found to have good eorrelatron

4) ‘jtis found that HCO3 has no relationshtp with nver ﬂow whtle the range of HCO o
- is from 26 mg/i o 184 mg{l (average: 103mg/l) al Ponte SE—302 and is from 51 =

o mg/l to 146 mg/l (average: 109mg/l) No drﬂ‘erences are found between Ponte e

X SE—302 and Fazenda Belem

5)  Itis found that pH has no relattenshrp with river ﬂow, wh|le the ra.nge of pH is ol
' from 6.9 to 8.3 (average 1.5) at Ponte SE-302 and is from 7.2 to 8.4 (average Lo

7 6) No d;fferences are found between Ponte Sb—302 and }-azenda Belem

However, it is noted that water quahty data in Vaza Barns Rwer is. not yet enough to

understand the water qualily- behavror teis needed to contmue observatron of water - L
quality such as the said patameters not only at the eklstmg observatton stattons but also at SR

the proposed dam site and the eheck dam srte

" (l_"zla) "
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- - The Siudy on Water Resonrée.s' Developmeﬁl in the State of.?erg@g!_gfg{{l_
2.5 Social and Natural Environment
2.5.1 . Social Environment

Vaza Barris dam site, check dam site and two pipeline construction sites are located in the

three mumcnpalmcs of Itabaiana, Sao Domingos and Lagarto. These project sites are

located in plain or hilly areas where agriculture is the only economic activity. : These
agricultural activities arc mainly extensive livestock ffnrmmg Most of the project arca is
pasturcland or grassland Small culuvaled-pasturelands and riverside forests are
dispersed in the arca. ‘The steep slopes of the riverside arc mainly covered by shrub.
Arcas of each land use category by each municipality estimated from satellite i nn-‘lge are
shown in Table-2. 15 Mam llvestock populalxon by each mumcapahly is shown in i‘able« )

2. 16 . _ _ R =

'lable—Z 15 Area of Each Land Use Category by Mumclpahty

Mumcupaht; ST lTABAIANA SAQ DOMINGOS LAGARTO " TOTAL
Area tm? - | 33840 102 30 962.5 1403.20 - o
Town . . . 235 0.’7% -0.21 0.2% 1.64 0.2% - 4201 03%] .
: ~ 7 WPlain - 5 P N R 5.86 | 0.6%]  5.86 0.4%
.Forcst.Are.a'.'?' Hil - 0.02 _0.0% - 1.58 1.5% ‘131.8_2' 13.7%] 133.42 9.5%]
o Mounlain "~ 1.08 0.3%] 12.29 | 12.0%]  28.08 3.0%]| 42.05 3.0%|
' " Sub-lotal] = 1.10 0.3%] - 13.87 | 13.6%] 16636 | 17.3%] 181.33 | 129%
- [Plain SRR I b T —
‘;Vo.od Land ~ Hill : 15.34 4.5% :_0.0'3 0_.0% 107.77 |1'11.2%]| 123.14 '} - 8.8%
o " . |Mountain e e b 2432 1 23.8%) 51.62 54%] 7594 | 54%
Sub-total] 15.34 4.5%| 2435 |23.8%] 159.39 | 16.6%] 199.08 | 14.2%
. Paslure - |Plain - - : 169.13 | 50.0%] 15.28 14.‘9% 396.89 41.2%| 581.30 :| 41.4%
SR |5 ||| I 1.86 | 0.5%}) 11.72 {11.5%] 172.51 1.8%] 31.09 | 22%
(v egetalmn " {Mountain . 1. = Ve T
Density>20%) : e : - - .
- |- Sub-total] 17099 | 50.5%] 27.00 | 26.4%| 4144 - | 43.1%] 612.39 | 43.6%
_ Pasiurc S ll—"i]a;:n : : 340 02;}/’0 2?31 ' 03:/0 - 391 lO'.lS:/o
(Vegetation o B 3. 2= 2A 2924 1 2.1%
Density<20%) Mountain - 0.45 0.1%] - 1.00%) . ] 045 ;,.(_1.0%
R Sub-total] = 0.45 0.1% 3.40 3.3%| 34.75 3.6%/ . 38.60 2.8%
- Mangrove ' P ' a L - AT B
Salt Marsh -
Dunes Vegetation § -~ - L L o L R o I
~ - IDense . 0 | 135,95 §40.2%] 2069 | 20.2%]| 140.55 { 14.6%] 297.19 |21.2%
Cﬁltivaﬁﬁn Aré.a; Plain - 1041 3.1% g 0.(_]6 0.1%{ 2748 | 29%] 3795 2. 7%
LT HiN : oo o o] 0.0%) 1483 F 1.5%)] 14.83 1.1%
S : Sub-total] 146.36 | 43.3%| 20.75 |20.3%] 182.86 | 19.0%] 349.97 | 24.9%
Exposcd Rock/Soil] . - R : 1272 1 124%]| - 1.13 0.1%] 13.85 | 1.0%

Water | I _l.8] 05% ] 197 ]| 02%] - 3.78 03%] -

Table-2 16 leestock Populatlon by Mumcnpaht) _
: o (neads)

Municipalily ITABAIANA | SAO DOM]NGOS LAGARTO |~ Total -
Cale | 19200 - | 5200 .| 68130 | - 92530
" Sheep - 1,360 600 - 1,800 - | 13,760 -
“Goat - | . 280 260 ] 42500 | 4790
House 1,440 UTTass T 19530 | at4es

' Snurce Production by Munmp:ﬂ Lwcslock (IBGL) -

Cany
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- State road (SE-110) crosses Vaza Barris River at about 20 km upstream of the Vaza Barris
dam site. Electric wires exist near check dam site. - In and around the Vaza Barris dam
- site, there are only farm roads that are only possrble by tractors and jeeps. - There arc no
other mfrastructure facilities around the reservoir arca as well as no towns and cultural
properties in the inundated area.  The nearest residence from the Vaza Barris dam site is
located 4 km upstream.  In Sao Domingos town located near the reservoir, groundwater is
the main source of water supp]y The oullet of wastewater from Sao Domingos town is
located 3 km away from thc rwcr S

, In thc downstream arca of Vaza B'nns dam there are no 1rr|gauon areas and mtake
~ facilities from Vaza Barris River. : In the estuary, fishery has been flourishing. - In Sao
~ Cristovao, registered fisher persons were 1,401 in 1998. - The total including unregistered
reaches approximately 6,000 pcople in a scason. Most of the fishery activitics use canoes
with oar or sail, and a day trlp in accordance with the tide. In recent years, however, the
" catch has been decreasing, - Annual catch for 1987-88 in Sao Cristovao was more than
400 ton, but the catch in 1998 has dropped by 13 ton. * Main reason for the decease is over
fishing mcludmg the catch of Juvemles “The catch for 1996-98 in Sao Cristovao is shown

R m Table—2 17

Table~2 17 . Catch of Frsh for 1996—98 in Sao Crrstovao

- Area 1996 1997 - 1998
- $ao Cristovao ©229.1 tons 1768 tons : . 13.0tons |
'Tolal of Sergipe State 3,401.5tons - 3,193 8tons - - 3,692.6 tons

Soun:e “ Prehmma:) Fcologucal Fvaluauon of Vaza Barris River £ sluary by Federal Um\ersny of Serglpe

"7'2 52 ' Natural anrronment

S Most of the pI'OJCCt area is extensive pastureland or grassland where the vegetatron is -
.. monotonous biologically. ~ Small forest arcas are scatiered along the riverside. These

riverside forests provide habitats of wildlife such as birds, small mammals and insccts. -
Steep slopes of the riverside are mainly covered by shrub forests. The riverside and shrub

o forests consrst of several SpBCleS and have no preelse dommant specws

The dam srte is located in hrlly pastureland There is a large forest area 1.5 km
downstream from the site. This forest is the largest forest identificd by the field surveys

i around the project area. - Extensive arcas of undisturbed forest and wildlife habitat do not
- exist in and around the reservoir area. - In the upper valley of the reservoir area, most of

- the rlversrdes form steep slopes and are covered with shrub forests. - Rare or endangered

- wildlife specres have not been identificd around the reservoir area.  Migratory fishes that
o SWII‘I‘I up the nver to spawn from the sea havc not been 1dent1ﬁed in Vaza Barrls Rlver

| "-Wrth regard to the downstream area, because the river channel is ﬁxed there are 1o ﬂood

- plams Due to the small quantity of the flow and the sedimentation, a delta such as Sao
. Francisco River is not formed. The sediment is mainly composed of coral sand in the
< river mouth lhe ratlo of silt existence rises gradually to the upper stream from the

estuary, The estuary is a developcd mangrove forest zone. The total mangrove arca

" réaches 60.56 km’. The mangrove areas trap the fine sediment transported in suspensron,

- and progresswely colonrze the estuary. - Rlnzophom mangle is the dominant species and

- grows in the estuary margms the islands and the shoals, up to the salt intruston llmlt
- About 70 % of the mangrove area arc formed on the coral sand,.*-.00 = ot

S o Maln Re‘eorl _
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Salinity level of the estuary ranges from 1.78 % to 3.69% according to water quality
analysis by Federal University of Sergipe.  The high salinity water goes up close to the
confluence with Paramopama River. The sallwater intrusion rcaches approximately 20
km wpstream at the spring tide. + Oceanic fish species dominate up to the confluence with

- Paramopama River.  In the more upper stream, demersal specnes dominate. - Dlstribution o

-~ of sallmty in July 1999 (the rainy season) in lhe esluary is shown in hgure-2 7

lherc is a s{ate protcctcd -arca in the esluary Thls protected area cons1sts of Paralso

Island located at the river mouth and Paz Island located in front of Mosqueiro. V:Ilage

~ However, Paraiso Island is a momentary istand and has no blologlcal importance. -Paz
Island is covered with old growth mangroves. All of mangrove areas in Sergipe State are
objecls of State Mangrove Protection Law BT S E TRV

_r"lhe land use is shown in Flgurc-2 8 The lyplcal land use pattems (cross sectlon) are .
_ shown in Flgure-2 9. Fhe envnronmental condmon of the downstream area 1s shown in

" Depth (m)

S —ﬁ \‘ .
o S L2

. Lo &.—— T
0 oo s e e 10
SRR Dlslancefromthc Mouth(km)
Flood Tlde
Depth (m)
.90 %,
B T O S et
ho | e e
Lo ; . : '. i 1 fri,-"
0 TR R TR TR S S0 15 -
' < ' Dls{ancefrom lheMouth (km) L
Ebb T!dé

Onglnal Dala from Federal Umversﬁy of Serglpe

E....

Flgure-Z 7 Dlstnbutlon of Sahmty Level in Vaza Bams Rwer Estuary

(ll—2l)
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. The Smaj’-ou Water Resouréés De\"elopr}iém in the State af Sergipe, Brazil
2.6 ) Currént Watcr Use in Vaza Bai‘ris Rivéi‘ in Sergipe State

Current water use Vaza B'irns aner concernmg wnh water mtake on -
domesuchndusmalhrrlgatnon water is summarized in Table-2.18 and their locations are

pointed in Figure-2.11. ~ All the intakes in thé upstream and dmmslream are located in the
lnbutarles of Vaza Bams Rlver, not in the main s{ream

SRy 'Iablc-z 18 Currcnt W-atcl Use in Vaza Barns Rlver

: : -] Water Use
_Loc'at_ion : -Objeclive | - Operation | Amount -

Station . ilivér
o Rive Organization - | . (m*/day)

No.

Downsiream of Dam Site :
02 | Rio Chinduba [ AntigaIntake | Industry i R, o
06 | Riacho Taboca | Pov.Sape -© - | Municipal -~ |DESQ - - ' | ~ 1356
08 - | Riacho Pedras .| Faz. Riacho Doce | Irrigation = - - | COHBIDRO . = - | -
11 Rio Comprido - | Intake SAAE - ' | Municipal - | DESO L 2400
- 12| Riacho Pindoba | Fonte Indaid - {lIndustry- = - - |- - e
2 Upsiream of Dam Site R o '
" 10 [ Riacho Taboca | Pov. Génipapo - | Municipal . DESO . . 1,199
18-1 | Rio Trairas - | Riacho Ribeira - | Municipal " - - DESO - s 346 -
18-3 " | Rio Trairas " | Rio Trairas - - Municipalllrrigaiion DESO[COHEDRO 12,216

Macdnlbfm\\ 7_ .- | | -
O e R *-,‘:'j"-: R A
Ly \oltabaiana - ). — RRRTE S

" CampodoBrite {  “so Lo E Tl et

SR

o . . \ - .é }

. ltaporanga d’Ajuda o . &_ R A
L S | SaoCnstOVao \ o
O Salgado - - \ IS : _'2? .
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CHAPTER 3
31

3.1.1 Water Supply Areas

Doméstic and Industrial Water

" WATER DEMAND AND SUPPLY PLAN

llus prolect Water Resources Development and Supp]y in Vaza Barris RIVCI‘ — Sergipe, is

- planned to supply water to Itabaiana and Lagarto Water Supply areas.
~ shortage conditions in these areas in the year of 2020 are described in Table-3.1.

Water demand and

Water

upply shortage by municipalities in 2020 is presented in Table-3.2, The location of these

arcas 1s shown in Flgure -3,

_Water Demand and_ Shbr_tage in 2020

I' ablc_—3.1
Items . ltabaiana Water | Lagarto Water . Total
: ' - - Supply Area - Supply Area :
Water D'emand (m’lday) : S s e
Private-1ap System - 67,545 88411 - 155,956
- Industrial Water . ° 22,296 - "57,518 79,814
. - Domestic Water: Urban Arca _ © 40,467 24,427 64,894 -
) - Domestic Water: Large Rural Area -~ - - 4182 | - 6,466 11,248
Public- tap System (Small Rural Area) L1966 - 1,617 2,813
Tofal - . 68,141 90,028 - 158,769
Necessar) Supply Water (m’lday) o T e S
Private Industrial Water ' o - 14,148 221139 o - 138,887
Private-tap System 274,286 - - 79,664 = 153,950
- Industrial Water . > o 0 o 14,864 39,704 - 54,568
- Domeslic Water: Urban Area R T 53,957 ~ 32,570 86,527
- Domestic Water: Large Rural Area .~ - © 5,465 T 17,390 S 12,855
Public-tap System (Small Rural Area) = ' - T 1L,107 - 1,497 T 2,604 -
Total (Except self-supplied ind.) - 15,393 81,161 - 156,554
Current Water Supply Capacity (m*day) S E : SR
Private-tap System (Urban & Large Rural Afea) 12,810 - S0 12,130 s 24,940
Pubtic-lap System (Small Rural Area) 150 o 2250 35
Total - 12,960 12,355 25,315
Supply Water Shortage (m’lday) ey S
Private-tap System (Urban & Large Rural Area) L6476 - | 0 67,534 - 129,010
Public-tap System (Small Rural Area) ' L 957 - 1,272 - 2229
Total ‘ , 62,433 68,806 131,239
Table 3. 2 Supplv Water Shortage in 2020 by Mumc:pahtles : _
_ S Supply Water | =~ .+ Supply Water
Aréas Mﬁnicipalitieé Shortage = | © Areés ,-—, Municipali!ies . Shorlage
o T T (mbday) SN IR __(n/day)
_ ) Total 61,476 Lagarto Water Total ' 67,534
ttabaiana Water [Areia Branca 13,462 Supply Area |Poco Verde 2,226 -
.| Supply Area |Camipo do Brito 6,148 - | - Piavitinga |Simao Dias 9,102 -
o |Agfeste P ipeline([tabaiana © 38,432 - Pipeline - |Lagarto ~ . 53,891
- System " IMacambira - 1,149 System " {Riachao do Dantes S 2,315
o [sao Domingos 2,285 . ‘ AU PR R
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The Smdy on Wm‘er Resources Deve!opmem in rhe State of Sergipe, Brazil

?; 1. 2 I)omestlc and Industrral Water Suppl_v Plan

F or the water supply to thls urban and large rural area, two projects as shown below arc
being proposed as water resources developmcnt and supply in the Study Area in order to
' 'meet the water demand L SR S TR o

PrOJect of Water Resources Development and Supply in Vaaa Barrls Rlver-

Sergipe :
- pransron prOJcct proposed to PROAGUA

.,Water supply for urban and large rural area was p]anned as shown in Table- 3 3.

Table-3 3 Domestlc and Industrlal Water Supply in Agreste and Pramtmga Areas

S o . Agreste !megrated | Piauitinga Integrated . Total Supply L
Area Covered S _ Pipeline Systemy .- |  Pipeline System -} - o ool
: AR | (m'day) (m¥s) . | (m’day) | . (m¥s) - | (m'fday) (mfs)
Waler amount necess_ary to 74,286 0860 79664 | 0922 | 153950 - 1.782
;: be supplied m‘2020 FEE e B TS T IR B R
- _PresentCapaelty Lol 12810 | 048 T 12,130 | 0041 | 24940 0289
Expansion project to’ be| 22200 | 0257 ;| 30200 | 0349 .| 52,400 [ 0.606
proposed to PROAGUA A R I L
Required development water | 39,276 | 0455 | 37,334 | 0432 | = 76610 | 0.887
amountmthlsproject R . o A SR S

As for small rural areas followmg deep wells and desahnwer were proposed to meet the
. resndentlal water demand in 2020 ' : ORI

- — 126 deep wells and 71 desahmzers to develop 957 m’lday for Itabarana Area o
166 deep u.elis and 88 desallmzers to develop 1 272 m’/day for Lagano Area _

- Besndes, prlvate mdustrtal water Wthh is supplled not through pubhc water supply system,
s assumed that mdmdual faetones will develop water through groundwater development
~ Total requrred water, whrch i$ 11,148 m¥s for Itabaiana area and 27, 793 m’/s for Lagarto

o area in 2020, is far lower than the groundwater potential in these areas. Supp]y/Potentlal‘

' ratio shows less than 1% i m most areas except 14% in Itabarana mumcrpallty and 18% i m‘
Lagano mtmrelpahly A L : T

UL e e Main Report
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3.2 -. Irrigatioh

Since the lrrlgatlon was out of the scope of the JICA I‘easlblhty Study (Study on Va7a o

Barris Dam Project), SEPLANTEC - conducted -the pre-feasibility study on irrigation
through the contract with a local consultant so that the Vaza Barris Dam Project can be
evaluated from all scctors concerned. = The result of the pre-feasibility study
(SEPLANTEC, “Pre- I‘easdnhty Study of Va7a Barris Irngatlon Pro;ect/Serglpe, Volume I
- lll” 1999) is summanzcd below

3.2.1 Project_Spec_lﬁcatlons _ _

Proposed site for the Vaza Bartis lrigation Project is located on the right bank-of Vaza
Barris River in Lagarto municipality. The site expands to Sapc town in the cast, Jenipapo
town in the north and Brasilia town in the west with the total irrigation aféa of 4,519 ha.

 Soil in the site is categomcd mainly Yellow Podaol;c Soll whlch has lhe potemlal for‘r
il lmgallon as long as sonl fertnllty is mamtamed properly :

The pr0_|ect snte is currently utllwed as agncullural land in full Consndermg current -
‘landuse and scale of farmers, the project consists of 6 types in terms of area as shown in
- Table-3.4. - Recommended crops were ~determined through the agrlcullural market
analysis in order to select lhe niost proﬁtable crops for the mtemal market. - As a result,
" vegetable and fruit cullures are recommended Area of each type, recommended crops 3

and mngauon methods dcpendmg on crops are summanzed m Table 3 4 N

_Table—3 4 Irngatlon Models :

T G . oy ] Total | R .
Model | ' Culture - Lot Area Lot - CArea | U lmgatlon Melhod PR
o E R _(ha) : Number (ha) |
- A - | Vegetables .- 3 268 - 804 Convenlmnal Spnnkhng
Bl Vegetables, Papaya, { - . .» - .|+ . . | - .0 | Conventional Sprinkling for . .
3 L'emon R UEE R o H3 - 565 :Vegetables and M1cro-sprmklmg 3y
: ot e s or Fruit
: B2 ﬁcerola Papaya s o 98 4,;0: Mlcro sprmklmg o
Lemon A LT SR AIEN IR A NN
C - | Orange, Lemon, - - | - - fo o s v e | Micro- spnnklsng, except Pmeapple
- .| Pineapple, Passmn .10 f 0 M8 | 1,480 (Convenuonal Spnnklmg)
Fruit .. i s : Lo
"D | Orange, Tangerme SRR I 'Mlcro sprmkhng, except Pmeapple
-~ - | Pineapple, Acerola, | 20 ‘7| 7 24 | 7480 - =(Convenllonal Spnnklmg) '
Passion Fruit : o SR Sy
" E | Orange, Tangerine, DR Lo Mncro~spr_1nklmg, excepl Pm_eapple
: Pineapple, Acerola, 50 A 700 | (Conventional Sprinkling) - -
Passion Fruit - S - - ' Lo I
Total Irrigation Area of Project (ha) - - oo b 4,519

" Source: SF[’I,ANTLC “‘Pre- Peas;lblhly oiud) of Vaza Bams lmgat:on Pro_leeUSergnpe, Volumel IIl’ l999 .

' Ref'crcncc crop cvapotransplratlon was calculated by Penman Montelth equatlon and 75 % o

- probablllty rainfall was adopted as dependable rainfall. -~ Application efficiencies of -

conventional sprinkling and micro-sprinkling were assumed to be 70 % and 85 %,

- respectively, while distribution and conveyance efficiencies were assumed to be 90 %. :
~ Leaching factor is concluded not necessary because the leaching fractions calculated by . .
crop tolerance to sallmly and irrlgauon water sahmly are wnthm the range of 0 008 0 150,

Mar’n Reparl R
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~ The result of pl’OjCCt water requ1rement at mtake (Vaza Bams dam) is shown in Table-3. 5
Ther maxlmum pro_]ect water reqmrcment is 2.912 m¥s in Jamtary

Table—3.5 Source Water Reqmrcmcnt of VaTa Barrts Irngat:on Pro;ect
B ' Unll m’ls-
Jan | Feb | Mar | Apr | May | Jun | Tul | Aug | Sep Oct - Nov | Dec
Water R I . SRS URNET B R o C O
Requirement | 2.912 | 2469 | 2022 | 0.717 | 0273 | 0.000 | 0.033 | 0. 542 1.344 | 2.484 2 463 2820
at Intake 5 S ]

'_Source SEPLAN[I-C ‘Pre- l-eaSIbihtySmdyot‘VazaBamslrngauon Pro_iectiSergtpe,Volumel me, 1999
| 3 2 2 Constructmn Cost and Beneft 7
B Conslructton cost of the Vaza Bams Imgatlon Proyect was estlmated at 52 269 mxllton '
- Real (“Pre- I*easnblhty Study of Vaza Barris Irrigation Project/Sergipe”, Volume II). . The

+ cost includes all facilities assocnated with irrigation (from intake to irrigation app]tcatlon)
. but excludes the dam. Total constructlon cost of the irrigation project mtegratmg both

o mxgatnon faellntles and the dam is dlscussed inthe chapter 8 (Cost Estlmate)

: To assess benefit of the 1mgatton project productnwtles of the recommended crops were

' _dctermmed by analyzmg IBGE Infomlatlon/Agrl annual 99 and Agricultural-Livestock

Budgets (Banco do Nordeste). = The result is shown i in Table-3.6.  The figures adopted
for fruit cullures are quite hlgh compared to average ﬁgures of advanced countnes in
’ respectlve culture especnally orange lemon and pmeapple ST :

Table-3. 6 Pro‘dué:tiv.i;ty_ef_Rgc‘om'p;egjqed‘c_ropg"w:ithf_i_r"rig"a'ti@'izj_f_ o
Vegetables 7 7 _ - | Fruits  * _ \
Mem | Productivity (tonha) ttem . | Productivity (tonvha)
Tomato 0400 - ¢ |Omange 550
S ISP VD) S
Ca_bbage o ' 30.0 ' Passiori F_t-uit l20~ 160 -_ a
Carfot o 250 Acerola SRR B 200
| Watermeton . | 250 Pineapple . .. 500
Cedon 150 Ténéerine o ase
| Bean BT Papaya - 20.0~400

Source SPPLAN rLC “Pre Feasmthty StudyofVaza Barns lrngatton PrOJchSerglpe Votume] lll" 1999

Casg
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| VTlre s"}ay on Water .l\‘es'ources lDeveIoprrrenl r'n rlre S!ate of Sergrpe Brazit’
CHAPTER 4 WATER RESOURCES DFVELOPMENT PLAN
41 Crlterra for Plan and Desrgn _

a1l Planmng Crrterta S

.(1) Compensatron Dlscharge

The * compe_nsatlon dlscharge ch could be defmed as the dlscharge necessary to
maintain the normal function of a river, and consists of maintenance discharge and waler-

use discharge. Maintenance discharge has been stipulated to maintain river funétion even

at the times of low flow, with overall consideration to the followmg 1) fisheries; 2)
- scenery, 3) sca water intrusion, 4) preservatron of fauna and flora, 5) preservatlon of
~ cleanliness of river flow, 6) preventton of river-mouth clogging, 7) protection of river '
~ works, 8) groundwater level mamtenance, 1)) boat transportatlon - Water-use discharge is
the ﬂow necessary for the exclusrve use of the rrver water at all pomts downstream B

| After the followmg consrderatton compensatron drscharge Was set as the 100% of the 10- L

year return penod 7- day ﬂow (Q7 10)

- Mamtenance Drscharge. ln thls Study, the 100% of the 10-year return perrod 7 day

- flow (Q7, 10) is applied as maintenance dlscharge for dam planning. The (Q7, 10) -

- refers to the mean annual minimum 7-day flow with lO-year return’ period, and this is
" sécure as compensatron 'dischaige (0 the downstream when developmg new Watcr

~ resources of river flow. -~ As this value is not-an absolute one, the above 1tems to be I

: consrdered should be studled in detarled envrronmental study

 Water Use Drscharge. Based on the survey of current water use in Vaza Barns Rrver_' PR
~in the Sergipe State, excluswe water use in the main stream could. not be found.
<Conscqucntly, no water usc drscharge is taken into account for compensatlon SR

dtscharge Refer to the followmg mvesttgatlon of current water use.

'(2) : Resen oir Reltablhty (Securtty Level of Water Supply)

Low ﬂow secunty in the plan has been set to ensure the intake of newly developed R
- discharge even in the worst drought m ten years for domestrchndustnal and mrgatron -

- water supply

(3) Desrgnl)rscharges AR
(a) Destgn Flood Drscharge of Dam i -

A splllway is the safety valve for a dam It must ha\'e the capacrty 1o dlscharge major' '

floods without damage to the dam or any appurtenant structures, at the satie trme keepmg L 3

' thc reservonr level below some predetermmed maxtmum leVel

The selectlon of dcsrgn ﬂood dtscharge is related to the degree of protecllon that ought to T

“be provided to the dam that depends on the type of dam, its [ocation; and consequetices of e
faiture of the dam. A high dam storing a large volume of water located upstream of an ~°
~ inhabited area should have a much higher degree of protection than a low dam stormg a

small quantrty of water whose downstream reach is uninhabited.  The probable maximum

flood is commonly used for the former whrle a smaller ﬂood based on frequency analysrs e

is surtable forthe latter, - =
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Accordmg to the “Crlterla of Cwll Desrgn of Hydro- -electric Plant, 1994 May, Prehmmary
- Edition, CEMIG (Energy Company of Minas Gerars)” dcsrgn ﬂood drscharge of a dam is
set as follows

" 1_) For dams whose collapse involves loss rrsk of human hves (if pcrmancnt
habitation exists downstream), the demgn flood d;schargc should be the Probable
Maximum Flood. ' -

2) - l'or dams with the hcrght less than 30 m or wrth the volume less than 50 000,000
n?’, and when there is not loss risk of human lives (if pernianent habitation exists
do\\nstream) the design flood discharge should be deﬁncd as mlmmum return
petiod of 1 000 years by probabrhty analysrs

The proposed dam is categorrzcd in l) abovc and the dcsrgn ﬂood dlscharge should be the
) probable maximum drscharge : :
| (h) l_ Other Desrgn Dlscharges _— _ _ _

As the scale of thc followmg desrgn dlscharges are not deﬁncd 1n the crrterra mentloncd |

"above thc Japanese standard for dam desrgn are referred

Desrgn dlschargc for energy dlssrpater of a dam S :
_ -  Design discharge of diversion channel during constructron
-— Desrgn drscharge for splllwa) of a checl( dam =

L4 2 Desrgn Crrterla 2

:Dam should be carefully dcsrgncd to mmrmwe the constructron cost holdmg necessary_

functrons of each facrhty E Dam and related structures are designed accordmg to

reasonable balance between constructron cost and safety level A large safely Ievel of

~ structures requires a large scale of structures and comphcatcd constructron procedures

_ Consequently, the constructron cosls increase. Desrgn Cntena are standards to decrde ad
2 balancc bctwccn constructron cost and safety level

s Dam Desrgn Crrterra used in Brazrl are as follows

)] -_l«or almost exrstmg dams, dam desrgn standards of USBR (US Dep of the :

L Interior, Bureau of Reclamahon) and USCb (US Army, Corps of Lnginecr) wcrc :
o employed ‘

e 2) ~ Sao Francrsco Flectncrty Corporatlon (CHFSF) reccntly uses the standard “Clvrl _

i Works Cnterra for Hydropower Generation” which was complled by Mina Gerais -

- Power Company (CEMIG) on the basis of standards of USBR and USCE This -

- standard was used in desrgmng Xmgo Dam : : ‘

Consrdermg the above srtuatron, CBMIG standard is employed basrcally in desrgn of Vaza

'; Barris Dam and other related structures. - If necessary, the Japanese Standards for dam

desrgn of “Manual of Rrvcr Works, Mrmstry of Public Works, Japan” are referred.

S . Mar'rz Report
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42 . - Site Selectlon of Dam and Sprllway

Candldates of dam srte were selected in Vaza Barrls Rlver in Sergtpe around L agarto and
Itabaiana on the hasrs of followmg vrewpomts of topography, geology hydrology and
: water quallty

o Large dramagc arca

' 2) __’Good Water Quahty

: 3) | _Narrow rivet valley - ' : s
4) ._Approprlately steep vallcy slope S

5y "No lying over. large lmeament Of faUlt line

At ﬁrst the area suitable for a dam sife was supposed to be between around the observatton _
station of Fazenda Belem and 10 km downstream of Sao Domlngos Tovvn based on the .
followmg consrderatlons : : N '

- From the upstream of the pomt IOkm downstream of Sao Dommgos Town the T
- valley of Vaza Barris River is quite narrow with steep valley walls and is havmg no .o
~ wide portion suitable for the reservoir.- Moreover, water quahty seerns not tobe

suitable in the main river upstream from there. ' S
~  Fromi the downstream of around the observation statlon of }*azenda Belem as the

- Vaza Barris River forms a wide valley and a thick alluvral deposrt no good dam i

' srte was found :

In the range set based on the above consrderatlons four (4) locatlons of dam srte:

‘candidates were selected based on the study on topographrcal map “and ‘the ‘site

'__reconnarssance and are shown in I-lgure 4.1. ~ These four (4) altematnves are studled m the’ o
- viewpoints of hydrology, water quahty, topography and geology as well as economlc:
condmon The comparlson was summarized in Table—4 1 ' : : - '

 As the fesults of engmeermg companson, the proposed srte was selected as the snte of Vaza‘ '
" Barris Dam S : - :

ST e = Main Report
ey AR



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

- T . T @ X -7 uonen[eAT [R0L
£ 000°000°£8T &I 000°000°502 X 000°000°612 &1 000'000°TTE SUMIOA Wreq |
W )9E W0 W03 - W09y We 3¢ FSus] 1S9 |
w208 W 7'}t T e wo'ly W ey
wZee 13 wZee 1 wZes 13 W L0 T 1947 doJ, treq
LI 69 2 T6 &6 22 §°01 - (T AN B30y IOATSSY |
weis id W &6y 19 weiy I WOsr I3 [SAYTT INEA [RUION |-
. R "20BJINS YD0I pUNOIZIopTn - T

130 9sumsxe v SUTmeSW MopIose

* SAYIRLLINTE S ST SOURISTINOND
WS ISOWIR oY1 VO SI S SIYL

R "PIPIOAR 2q 1T
NS ST ‘SnYY, - "SIUOZ PaImIoR

emprngs 98 2 ¢ 9sed8ns
UOTYA o, “SIIIAC- > TUIWITSUL]
wunsIp - B IQ

Jo. - Auem3aan
YOIM ‘SYOLIG 2WOS Te J[QISIA [[1S
~ore  sdOIOIMO - HOO1 SUWOS  “IIASMOH
“STOmIPUOS - [esrdo[0ad - Jo samiesy
U [jB ISOWR S[EIUOD PUR PIQIAAL
Y3 Jesn paremumode APOTY Ioyel
ST 3150daP JOAL JUODFY © PUNOFIOUST

. “DLIOFpUR| | JustIesUI Jesd € Ing “adofs 1 s

e . 515983ns

T "ats WEp 93 JOY USILgnSTm
S - SUR

2q- 01 padpnl st
SOUSH - . “WOWIAD * QUOT-IINOS
Jouonsds Mp uo FuAl aq o3
pasoddns s1 9u0Z poresys 1AUS

V B9 195 9@ Jo. wred 1somof |
oﬁ Jeau .wo_aooH SU NS SIUL.| -

L .Eaﬂwoﬁ_oh .
©il uospedsy |

_., . ASo1000 |-

pue

noom I} B SBY NS - SIYL

w 23pU MOLIRU PRI SBY 3US SNY,

: - "Anuenb |
. - S b:gwbﬁ.s IR A u:n b:n:d I3yes 3O amodamata |- b:gobﬁ.?
*Aarrend Jojem 3O J1odmota oY U1 | .Ho pSomBo; o_ﬁ w sdvueape | - - cArenb e jo wiodmoma | oy m oSwmueape . 353G gy SeY | ;. pue

sSepueapesip ST U ‘Tenuated em
90TLMS YOS SBY JBYL JOATY Searel],

st u - enuned  IsEem . soelms |
o - SBY IBYR - JOATY. SBITEL],

oy w s8uueape st 1 ‘Tenusiod Jaem
J0RLMS YOLL SBY 1B ISALY Serer]

W 9pts WEU S WOL JTIN[FUACY
s1-Aremqun g3 penustod ySug

x ﬁu&o_o.amm :
T mo swadsy |

Jo uwmansdn oyl @ paedo] SY

JO WRINSUMOP 3 18 PABdO] SY

o Edobmﬁaov /e vup«oom sy

e T R

e - D | L7 WZEs & X ..
C T xR | = e TRRY |

IoARY Selrell O} A[[RUOUIPPY.

WOy T TN
e

" wonoag sso1)

2 sAmRIISY

. g SAUBWIN[Y

e oY Uva&Okm

R

LT mﬁ.«Eﬁﬂ«U 31§ e Jo _uomﬁunﬂqo

e e Y SATIRWNY

L TPIqEL

. Main Report

Cw



The Sr:}(b: on Water Resotrces Dévelopmem in the State of Sefgipe, Brazil

i,

R ' 3 A o v
. S ' U AT R ), S
- 1 £ Ly ey Y - o \f =
AN - K LA s o T = R
WA 3 ¥ k2 ’
: . o AN e w ) m&
. . . 5 N - \
. oy b e
) ) S I I\ (&

3o SEpIPUED [

ST J

. ) ¥ 1,‘ M e n ‘N

e i S M N S Jo pug Jaddyy &

= A e AR | A L) I Gt S R
AN o NG BN A S P ﬁm

fll%\.m.ﬂaw._. i

S 3.,,.,..\\\. P
e W
=N e v

&5 saneiany JiSEENous weq 10} vy 91QUaAcd

[

RN e A
\ AQMN AP
NS A

e Main Report .




“ The S(rm}’ on Water Resources Development in the State of Sergipe, Brazil

43 Plannmg Comhtlon of Dam _

4. ‘i l chulrcd Dcvclopmcnt Watcr Amount

" Vaza B'n'rls Dam is planncd for devclopmcnt of domcsllclmdustnal watcr and lrngatxon
water. Domestic and industrial water is to be supplied for the arca covered by Agreste
.and Plaumngw Integrated I’lpelmc Systems.  Required water amount dcvelopcd by Vaza

' Barns Dam is set as follows

- Mumclpal and industrial water supply 0.887 ms
- lrnganon water supply ©2912mYsin maximum
- S 1507 m's in average -
— Total rcquncd devclopmcnt amount: ~ 3.799 m/s in maximum
- o ' © 2.394 m/s in average

4, 3 2 Rescrvonr Sedlmentatlon

.There are (wo dams exlstmg in the Vaza Barris aner basm, namely Cocorobo Dam '

" (C.A=3,600 km?) and. Cajalba Dam (C.A.=195 km?). - As the hydrographic basin of the

~ Vaza Barris dam is 15,560 km’, sediment catchment arca becomes i1 765km2 subtractmg '
- the catchment areas of the exnstmg dams R -

Planned sedlment capacmcs of thc dams wnh the catchment arca of over. 100 km in
" Sergipe State are shown in Table-4.2. " The speclﬁc sediment capacmes (m3/kmzlyear) of

"~ . the above dams with lhe catchment area between 118-1,350 km” are ranged from 14-53

m’/kmz/year T aklng into account of the catchment area size and the deference of basin
elcvatlon the specnﬁc sediment capac1ty of the Vaza Barris Dam is set at 10 m*km%ycar. -
Then, securing 100- -year scdlmcnt for the dam’ rescrvonr the sedlment capacny for the
Vam Bams Dam is neccssary to be 12 000 000 m : '

Table-4 2 Sedlment Capac;tles ol‘ Dams in Serglpe State |

REVEEY

Ty

1 : A-‘,_m‘u Catch- Deference R R S d t Spccnﬁc .
.. Dam “ River " | ment | of Basin cj\cr:;volr \?5';;::" Cea ':;lj:' Sediment v sN‘
"Name || Name ' | Area | Elevation | “a olume pacity Capacity ~ | "° t
cooones i (km®) | (m) {ha) Vi (m?) Vs (m*) | (m*/km*/year) | (%)
| Vaza Barris|Vaza Barmis | (75s| 600 © | 948 [93,000,000] 12,000,000 = 10~ | 129%
Piaiu - |Piavi = | 1,350]. 400 |- - 367 }15,000,000 2,000,000 . 15 13.3%
- |Jabiberi -~ [Jabibéri/Real| : 118 - 200 | -6l 4,300,000 . - 540,000 - - 46 - - | 126%
L Jacarecical Jac/Sergipe | 221 200 |~ 115 | 4,700,000 300,000 - 14 | 64%
- {Cajaiba -~ [Trairas/V.B. | © 195] " 200 - | * 250 '{16,500,000] - 1,032,000| 53 | 63%
: ;Note () shonssedlmentcatchment atea - SIS : Coe s L
Determlnahon of Dcsngn Dlscharges o
Desngn F lood Dlscharge of Dam '

.-:_"Accordmg 10" the plannmg ¢rileria, the dcsngn ﬂood dlscharge should be thc probable
“maximum dlscharge which is assumed to be the discharge with 10 OOO-year relumn penod
" in this report, Based on “annua! maximum daily discharge for the 24-year data scrics

o (1971 1995) at Fazcnda Bclcm (. A. =15 740km2), the dlscharge ‘with 10,000-year return

' ‘period was calculated to be 3,588 m/s.

, 'lakmg into account of the ration of the
- catchment aréas at Pazenda Bclcm and that at the cfam s1te thc chIgn ﬂood dlschargc was _

T sct at 3 600 m’ls

R - Main Reparl
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3 600 m’ls

- DeS|gn Flood Dlscharge : ' '
0.23 m’/s/km (Dam C A = 15 560 km )

Specnﬁc Dlscharge

Figure- 42 1llustratcs the range of spcmﬁc discharge of the maxlmum ﬂow for rivers in thc '

world, ~ As the design flood discharge of Vam Bams Dam is pointed in the figure, it

: corrcsponds to the maximum discharge of the upper range in a plain area or the lower
range in a mountain area. It seems to be feasonable studymg the topographlcal condmon N
of this basin. '

L 1 Maximum Discharges of World Rivers i

—
=}

Mounlai_n (Wund))

Plain (%

Lo
2

 Specific Discharge (m/skm)

Plain&Hill (Iszkowski) © i Piain Parde) - -

Sl o0

AL 10000
Catchment Area (km )

' Flgure-4 2 Specnﬁc Maxn‘num D:scharges of Rwers in the World

Table-4 3 Desngn F!ood Dlscharge of Exustmg Dams in Serglpe State R

¢ Xingo

@

- The deSJgn dlscharge of the dam energy dlsmpater is adoptecl as the dlscharge wlth 100- N ‘
- year retur_n penod accordmg to “Manual of R;ver _Works Mmlstry of Pubhc Works SR

' Japan

Desngn Dlscharge for Energy Dlss1pater of Dam : -Z

Dam Name Piaui - | . Jabiberi - Jacarccwal ~ Cajaiba -
River Name L Piaui Jabiberi - _Jacarec_u_:a, " Trairas . | 8. Francisco
Responsible Organization COHIDRO | COHIDRO | COHIDRO COHIDRO 'conrw\sp
: ' R IR IR [rngatlonl . Power -
Purpose : Irrigation | ‘lmigation § lwigation | pomestic &nerallon
Catchment Area (km’) S 1,350 | 118 - TR B I 633 000
Spillway Design Dlscharge (m’ls) 02,238 ¢ | 3315 78| 1,621 33 000
(Probable year) (1 000) | (000 | (1,000 | (10000) . =
Speclﬁc Dlscharge (m’/slkm’) - 1.66 2.31 334 83[ ] 0052

The probable dlscharge Wlth IOO-year refurn perlod at Fazenda Belem (C A 15 740km’) |

is 1,211 m’/s, and that at the dam site is 1,197 m/s taking into account of the basm areas’
ratlo T hen the de51gn dlscharge of 1 200 m’ls was taken for the de51gn dlscharge '

| (1137)
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(3) ' Dcsrgn Drseharge of DlVEISlOI\ Channel durmg Constructlon R

A design dlscharge of a diversion channel is defined, as the frequency resulting from
'probable analysis, companng the expected value of losses cost resultant from respecllve
floods.” According to the degree of flood damage by a dam type, in this report, a dcs:gn

-~ discharge of a diversion channel durmg construetron is set as the following criteria:

- Concretedam: = " Discharge wlth 2-year return period
- Rarth-fill dam or Rock- fill dam o Discharge with 20-year return period _

Therefore the desrgn drscharge of the dlversron channe[ durmg constructron is set as
- follows: : : :

Concrete dam BN IR 20_07 m’/s ((')-.()1.3 m’lslkm’) |
- Earth-fill or rock f'rll dam: - . - 720 m’/s (0.048 m’/slkm"')

@ Des1gn Dlscharge for the Splllway of a Check Dam | .

_ lhe larger one of the followmg two discharges is adopted as a desrgn dlscharge for the
~ spillway of a check dam accordmg {o “Manual of River Works Mmtstry of Pubhc Works,

. Japan

Dlscharge wrth 100 ycar retum perrod
Experrenced maxrmum dlscharge S

' I_;'The probable dlscharge wrth 100-year retum perlod at Fazenda Belem (C A 15 740km )
. is 1,211 ms, and that at the dam site is 1,170 m*/s taking into account of thé basin areas’
' f'_ratro ~On the other hand the expenenced maximum discharge at Fazenda Belem is 647

- mYsin 1975 durmg 25-year data series from 1971 to 1995, Then the design drscharge
_ _wrth 100- year retum perrod should be taken for the desrgn drscharge

Howe\!er the proposed check ‘dam has the functton not only as a sand sedrmentatron

 facility but also as an’ mtake facility.  For the dam reservorr operatlon, this intake is
" inevitable for lmprovement of reservoir waler quahty Therefore, adding 20 % of

~. " discharge due to lts lmportance, the desrgn drscharge of the splllway for the check dam is

L lsetat ! 400m/

L —- Desrgn drscharge | f:.- 1 400m/ i ' R :
ey = Specrﬁc Drscharge = 0 09 m’/s/km (Check Dam C A = 15 030 kmz)
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