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~Appendix-2 (1)

Projected Domestic Water Demand of Sexgipe in Urban Area

Leste Sergipano (0?-}3)

Serpipe

{in*/day)
Code Name of Municipality . . Trend Sceranio Stratepic Scenario

and Region 1997 1998 2000 2005 2010 2015 2020 2000 2005 010 W5 W20
01-0§20  Caninde de Sao Francisco 1,305 1,352 1417 1720 2045 2431 2890 LA47 2861 4290 5830 7,568
01-0220  Feira Nova 460 490 551 836 1,133 1458 1,830 3510 836 1133 G458 1830
010240  Gararu 40} 404 411 413 421 452 487 411 413 427 - 452 487
01-0260  Gracho Cardoso 133 M5 7 360 393 435 489 554 50 393 435 489 554
010310  ltabi 421 426 437 451 476 5 564 437 451 476 514 - 564
010420  Monte Alegre de Sergipe 932 955 1002 LI4 1253 144 1632 100 1,014 1,25} 1424 1632
010450  Nossa Sechora da Gloria 23533 23597 2725 3018 3471 3928 4437 2725 3592 4521 5565, 6,777
010540 Poco Redondo 917 1023 1115 1452 13815 2% 2693 LI5S 1452 1815 2228 2699
01-0560  Porto da Folha 1283 1310 3365 1481 1634 1828 2,069 1 36S 1481 1634 13828 2069
020140 Canta 1419 1460 1,552 1,196 2081 2417 2820 I,SSZ L7196 2081 2417 23820
02-0230  Fiei Paulo 96 1014 109 1341 1687 1934 2306 1092 LML 1617 1934 2306
02-0445  Nossa Senhora Aparecida 355 331 365 495 634 189 968 365 495 634 189 9ER
02.0500 Pedra Mole 152 156 163 1 196 219 249 163 177 196 219 249
020520 Pichao - 431 457 434 566 651 152 a4 494 566 651 752 874
020660  Ribeiropolis 1468 1507 1585 1,776 2010 2233 2640 1585 1776 2010 2294 2640
03.0020  Aquidaba 1422 1459 1333 L1714 1935 2205 25 1,533 174 1935 2205 253
030190 Cumbe 330 17 - 351 380 419 469 530 351 380 419 469 530
03-0380 Afalhada dos Bois P2l 33 257 354 457 571 702 257 354 457 511
03.0430  Muaibeca 435 446 467 55 575 650 142 467 515 575 650 2
030460 Nossa Senhora das Dores 2015 2062 - 2058 2373 2647 2981 3405 2158 2373 - 2647 2981 3405
03-0700  Sao Miguel do Aleixo - 206 208 - 212 215 227 24} 264 212 6 22 - M2 264
01.0050  Areia Branca 1,087 1207 1446 3358 5276 7133 9643 K416 3358 3276 733 o4l
040100  Campo do Brito [ESI I E | 366 2107 28713 33 440 L6 2,107 2 8?3 3713 4671
010290 [tabaiana 1961 821 8 771 10,301 12,097 14206 16,684 8, 771 12014 15 452 19,282 23,701
04-0370 Macambira 2838 302 131 442 559 69] 844 331 442 559 691 844
040390  Mathador 5 765 181 819 873 HE 1047 781 819 n 918 1017
04-G410  Moita Bonita ; 499 5i8 - 557 683 822 982 1,170 557 683 822 982 1,170
04-0580  Sao Domingos . 6 652 706 895  L101 1335 ) 608 706 8§95  L101 - 1335 1608
05-0850 Poro Verde 1454 1491 1,565 1741 1959 2226 23553 1,565 1,741 1,959 2226 2553
050710 Simao Dias 2497 0 2572 2712 ANd: 3591 A1 4 83] 2722 3122 3594 40156 4831
05-0740  Tobias Barrelo 4141 4 261 4 503 5131 5891 6,991 73816 4503 5137 5 891 6,791 7816
060350 Lagaiio 5,803 5! 21 6 126 6,106 7,340 8035 8, 795 6,126 8213 10, 440 12/ 931 15, 8| 3
06-0580  Riackao do Dantas 634 653 691 793 9!4 1058 1, 21 69 793 914 -1 058 1,231
07-0010  Amparo de Sao Francisco 184 187 - 192 20 246 235 261 192 201 216 235 261
070070 Brejo Grande 610 61 - 64} 683 740 816 213 643 68) T40 816 913
070110 Canhoba : 235 239 245 254 271 283 I 245 254 270 it} i
070160 Cedro de 520 Joao 616 646 1. 647 623 619 630 655 647 523 519 530 6355
07.0270 {lka das Flores 371 583 ¢ 605 650 712 791 890 605 650 12 9 890
070440  Neopolis . 1601 1,730 1986 2843 4071 5818 8313 198 3857 5,750 7,192 10098
07-0470 Nossa Senhora de Lourdes 404 An - 457 580 714 87 1045 457 580 714 867 1045
07-0570  Propria 3683 3712 3772 3925 4081 4250 4423 3AME 4202 4134 5381 6177
07-0130  Telha 119 150 157 166 180 198 222 157 166 150 198 I
07-9999  Santana de Sao Francisco . 644 6% - 799 138 1976 2612 3355 799 1,382 1976 2622 3355
038-0130 Capela : 2505 0 25310 23583 20119 2862 3012 3 2,583 305 3573 4,190 . 4925
080200 Divina Pastora 214 e . 288 303 n 359 139 288 303 n? 359 399
© 080650 SantaRosadeLima 34 320 .- 333 357 391 435 459 133 57 391 433 439
080720 Siriri - 435 447 471 531 603 620 79 471 531 603 690 796
090330 Japaratuba 1098 N7 CLIS6 17260 1373 1497 163 L156 1,436 1,144 2096 2,508
090340 Japoata 567 5713 - 386 596 624 656 s 586 596 624 665 125
09-01%0  Pacatuba 354 360 - - 37 102 434 410 508 3l 600 836 1093 1,385
026530 Pirambu 580 614 681 90 1213 1609 1,99 681 970 1273 1609 1995
030690  Sao Frarcisco k) b 326 M 318 419 473 539 kL] 3715 419 473 539
10-0150 Camnopolis 1071 L113 K197 1465 1,764 2,106 2,509 1,197 1465 1764 2,106 2509
100250 General Maynard 245 250 161 286 318 357 406 261 286 38 357 106
10-0360 Laranjeiras 3,194 3318 3566 4354 5231 6239 1416 3566 4359 52331 6239 7426
10-0400  Majuim 1,733 1726 0 1,702 1612 1,565 1,555 1,575 1,712 1612 1,565 1555 1,576
[0-059¢  Riachuelo 23 1002 1045 135 1254 ) 40-1 1,591 1045 1L135 1254 1401 1,591
10-0610  Rosario do Catete 899 936 1010 1254 1523 1 83] 2,192 1,010 - 1,254 1,523 1831 2192
10-0660  Santo Amaro das Brofas 1242 1443 0 145 1200 5195 1 IIT 1,266 1,248 1,20 L195 1217 - L1166
110030 Aracaju : 83,500 85758 90,273 162,805 117,076 13}, 880 151837 902713 92532 97381 104 628 114,380
11-0060  Barra dos Coqueiros 133 1 354 1404 1497 1,631 1 804 2023 1 404 |,49 1.63 1804 2,023
11-0180  Nossa Seahora do Socoro 17,4138 13, 071 19379 22,185 26 25 33 036 32464 19,379 22594 16314 30,692 35920
11-0670  Szo Cristovao ) 9,128 9 31 29677 10,403 11,398 12676 14277 9 677 10403 11,398 12676 14277
120040 Araua &6 659 686 740 8] 3 906 1,022 686 74 813 9206 1022
12-0067 Boquim 2379 2429 2529 2737 3015 3367 806 2529 2137 3015 (3367 3806
120170 Cris(inaPoTis 872 838 218 972 1052 1158 1,292 918 972 . 1052 L1158 1292
©12-0300 THabaianirha - 2235 2217 2382 2619 2921 3295 3155 2382 2619 2921 0 3295 355
120510  Pedrinhas 901 921 973 LOSE 1,217 1082 L1584 9713 1081 1,217 1382 1584
120620 Salgado . 761 798 8712 L146 1439 1,770 2,153 372 L146 1,439 1,710 2,153
12-0750  Tomar do Geru 609 633 - 683 84 1021 1,225 1AM 681 844 - 1021 1225 1454
120760 Uinbauba 1514 1555 1636 1839 2085 2383 2745 16%6 1,839 2085 2381 2745
130210 Eslancia 7368 TALS 7508 746 7992 8245 BS07 - 7308 8578 9847 IE36Z. 13185
<13-0280  Tndiaroba - 573 681 . 697 114 751 806 881 697 714 751 206 - 381
13-0320  Naporanga d'Ajuda 1327 1364 1437 1,640 1872 2137 243 1437 2183 2957 .- 3807 478
130610  Sanla Luzia do Nanhy 35 190 40 518 626 750 895 420 518 626 750 - 8335
O1- Sergipana do Sertao do Sao Francisco  8648° 8903 9414 10939 12696 14M1 IR162 . 9414 12,593 15985 19784 24139
02 Carira :. 4784 4930, 5250 6151 7088 8406 9857 5250 GISl 7,188 8406 9857
- 03- Nossa Senhora das Dores 4619 4746 - 4978 5552 6260 2,14 8177 4978 5552 6260 1124 8177
04- Agreste de¢ Mtabaiana © - 12,353 128% 13,965 18604 23,601 29208 35667 13,965 20,318 26956 34283 42634
05- Tobias Barréto 8052 8324 8789 10000 11,444 13,173 15260 . 8789 10000 11444 13173 15260
06- Agreste d@ Lagaﬂo 6436 6563 - 6817 7499 8155 9093 [0026 6217 9007 11,354 13989 17,043
© 07 Propoa - - 8721 898 9503 11308 13584 16532 20429 9503 12599 15913 19630 23938
08- Cc-llngulba 35283517 3,675 . 3910 4183 © 4496 43855 3675 4236 489 . 3614 6,609
09- Japaratuba L2918 2991 3136 3803 4123 4704 5397 - 3136 39718 4595 5936 7151
10- Baix Colinguiba DU o6s . 9589 10,036 11308 12819 14710 16967 10036 11308 12849 13710 16967
- 11- Araca‘iu 111,375 114,494 120,732 136,850 156,330 l}'9,39$ 2074 602 120,332 123,027 136,126 149,159 165 600
i2- Boquim © 9910 10,167 10,679 11977 13,563 15485 17 823 10,679 11977 13,561 15485 1 7,823
13- Estancia- : 9744~ 9850 - 10,062 ID 618 11 24! ll,‘IJB 12,722 10062 11,993 14181 16725 19,740
- Sertao Sergipano (01-02) - 13,431 - 13,842 . 14,664 11090 19,885 nm 27019 - 1661 18744 23174, 28189 34,036
* Ageesté Sergipano (03-06) S 32524 34550 8,598 69 130 M550 44876 - SGOH 68,570 83,165

k] 655. 49,560
355567 139652 167822 1396IS 25873 2472?0 285, 795
200,510 206,018 217,636 248,360 285,318 329,021 381,944

167822 183 118 203 021 227959 258828
217,036 246738 282,209 3,118 316029

Supporting Report : Master Plan Study
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Appendix-2 (2) Projected Domestic Water Demand of Sergipe in Rural Area

Ueit: m'day
Cod Name of Murigipality Trend Scenario and Strategic Scenario
e ard Region 1397 1938 2000 2005 HO 2015 2020
01-0120 Caninde de S20 Francisco 107 718 740 39 £62 930 1,003
010220 Feira Nova 200 192 177 146 1ny - 98 80
010240  Gararu 804 797 783 748 15 684 651
010260 Gracho Cardoso : 328 325 k]t 303 288 Y4 260
010310 Tadbi 232 129 20 M9 195 182 171
- 010420 Moate Alegre de Sergine . 439 456 450 415 120 406 393
01-0450  Nossa Senhora da Gloda 925 908 876 801 C 133 610 613
01-0530  Puco Redondo ' 1,307 1,262 1,173 918 816 681 568
01-0560 Porto da Foltha . 1,591 1,510 1,529 1432 1,341 1255 1,115
020140 Carira g43 j5E ] 845 847 850 852 853
030130 Frei Pavla M 5715 577 h3:1] 588 591 599
02-0445 Nossa Senhora Aparesida 618 559 561 419 409 349 .- 2197
020500 PedraMole 18 150 153 163 174 185 197
020520 Pinhao : 206 0% 202 195 189 182 C 176
020600 Ribeiropolis . 566 554 ¥ 414 429 319 132
030020 Aquidaba 903 02 501 838 835 892 889
030190 Cumbe 135 154 153 151 149 147 © 144
03-0380  Malhada dos Bois . 163 163 - 164 166 168 170 112
03-0430 Muribeca . 435 432 416 412 398 1< ] 371
03-0460  Noséa Senhora das Doces 831 822 800 147 697 651 607
030700  Sz20 Miguel do Aleixo 187 185 180 t69 158 - " 148 139
04-0050  Aseia Branca : 852 - st 938 1,191 - 1,292 1,511 1,780
- (40100 CamgodoBri!o . 859 - B53 - 8 815 783 164
040290  Iabaiana © 2525 2,529 2,538 2,561 2,584 2,606 2,630
04-0370  Macambira 383 384 385 389 m 397 - 401
040390 Malhador - : 651 662 682 . 13} 796 - B60 929
04-0410  Moita Boaita - T4 R 2 ) 764 197 331 867 B ]
040680 Sao Domingos ' : 480 471 473 461 450 - 439 LAY
050550  Poce Yerde L : 897 877 837 745 5% BN 526
: 050110 Simao Dias 1916 1,916 . 1,905 1853 1,802 17154 1,707
05-0740  Tobias Banelo 1,633 1,630 1,625 - 1,613 1,601 L3588 1,576
06-0350 Lagario . - 4,170 4,172 4,176 4,186 4,196 4105 4216
060580  Riachao do Dantas 1,474 1,480 1,494 1,528 1563 1,598 1,635
07-0010  Amparo de Szo Francisco 9 41 92 94 9T 99 101
070070  Brzjo Grande 318 314 306 187 269 253 n7
07.0110  Canhoba : 255 253 25 - A3 237 30 [ 1
042-0160 © Cedro de Sao Joao : 119 - 120 121 125 Co128 132 135
070270 ilha das Floves 432 415 411 436 472 - 488 - 506
070440 Meopolis : 118 702 628 431 368 . 281 215
07-0470  Mossa Senhora de Lourdes . w0 - m n TS 370 ) - 426
070570  Fropiia - 331 o3 132 kLY 332 ©33)
070730 Telha . . 164 - 168 176 197 20 CHMT 6
07-9933  Santana de Sac Francisco 191 188 163 129 98 15 .52
080130 Capela - . : R 1,073 1,00 1,055 1051 - L03? o4 - Lo
080200  Divina Pastora 12 - 123 125 132 138 145 153
- 080650 SardaRosadeLima - 145 141 134 1 - 103 - I 79
030720 Sind - - . E 140 444 452 472 494 516 - 540
©09-0330  Japiratuba C 728 .13 - 135 1456 57 16y T 781
G2-0340  Japoata : : - 125 0 09 683 658 631 510
09-0450 Pacatuba - - ' 932 923 01 853 807 64 123
G9-0530 Pirambu ' : - 210 ©218 ¢ 292 REl} 376 427 485
02-069)  Sao Francisco ' : 57 58 - 61 61 " - 82 90
10-0150  Carmopolis . 140 138 135 128 1”2 14 - 108
10-0250°  General Maynard - ) 91 92 H 100 106 . - 112 “HY -
100360 Laranjeiras - 02 B 1) 164 116 82 - 5% 41
100100 Maruim : 381 382 384 388 393 I8 403
10-0590  Riachuelo - R 11 1 12 159 Bl 108 . .82 -1
10-0610  Rosario do Catete 12 121 120 118 116 Ha - 12
100650 - Santo Amaro das Brofas . 3 B 52 | 217 180 149 I I X DR 1)
110030 - Aracaju : : -0 .0 0 0 0 i 0
11-0060  Barra dos Coqueiros 913 999 LN L1 2683 - 4062 - 6,149
110480 Wossa Senhora do Socormo 73 5 8l 97 . Hs - - 1318 ©o 168
11-0670  Sao Cristovao - ’ - 174 181 195 235 284 343 414
1220040 Araua 693 638 618 651 631 60 - 58]
120067 Boquim : ) : 955 943 918 . B3g &02 750 M
12-0170  Cristinapolis : 812 848 921 L6 . 1401 1728 - LIN
- 12:0300  {zbaizninha : 199y - 1,997 T 2005 2016 2,046 - . 2,067 2088
126510  Pedrinhas T ' B 5 1 - 252 252 250 M9 247 L Us
12-0620  Salgado ' ’ : ] | 1,370 1,369 . 1,386 LI - 1,360 1,387
12.0750  Tomar do Gera ’ . 916 948 - 913 1,038 LI0r. - LI8E - -7 1,260
120760 Umbauba 780 M 815 935 1,047 LI 1
- 130210 - Eslancia 1,187 1,223 1,294 1,494 1,126 1993 2300
130280 Indiaoba - . 315 . 816 818 825 831 838 - - "84S
130320 haporanga d"Ajuda : 1,247 1,225 LI$1 . 1078 985 ... 899 - 82
130630 Santa Luzia do lianhy - 921 .0 938 967 1046 7 L1300 120 1,321
01- Sergipana do Sertao do Sao Francisco : 6554 6459  .6210 5850 - 5489 ©5,180.. . 4916
02-Carira - i - . 3954 2935 - 2868 . Il - 2633 ¢ 2541 2464
03- Nossa Senhora das Dores ' 2,676 2658 - 2604 2542 2464 023 -
01- Agresie de Itabaiana o : T 6495 U6SNT L 6623 6861 . TA3S . 7450 1812
03- Tobias Bartéto 4466 4433 7 4367 4211 4,067 3,933 3,809
06- Agreste de Lagarto ) : 5,644 5,653 5,670 5114 5158 5804 5850
0?- Propria : - S 2 2958 . 2914 - 2836 - 2689 2592 2535 :.00251)
08- Cotinguiba o : 1780 © 1718 . L6 1772 1B 116 1382
09- Japaratuba . _ 2313 2708 - 2.69% 2630 2612 2614 2688
. 10- Baixo Colinguiba . C 1381 139 1273 1,160 1074 . 1008 T
11- Aracaju : ’ : o . L1660 1285 - 1447 ©2,104 S 3083 4541 628
12- Boquim o B L 1846 1951 8263 3,646 c9114 - 9682
- 13- Estancia o : 4172 4201 - 4261 0 4443 - 462 4952 - 5288
Sectad Sergipano (01-02) 9508 - 9385 - 9138 - 8,591 81227 vLam 0 180 -
Agrésté Sergipano§03-06) o : - 19,230 19,281 19,283 - 19328 19425 - 19,518 - 19,193
Leste Sergipano (07-13) - S 21,929 23033 - 2243 23,112 M5 26601 0. 29636
Scrgipe - C T sp a1 30699 50662 51031 52051 . 53600 36809

_ : Suppérﬁng Report : Master Plan Study
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Léste Sergipano (07-13)

I??496 121 685 I9006—i 212, 27 240383 2738" 315430

Appendix-2 (3) Projected Domestic Water Demand of Sergipe in Urban and Rural Area

L Unit: m*/day
Code Name of Municipality Trend Scenanio Strategic Scenario

- and Region 1597 1998 2000 2003 2010 015 2020 2000 2005 2010 2015 2020
01-0120 Caninde de Sao Francisco 201 2071 2188 2519 29507 31361 3E9) 2,188 3660 5152 660 83571
01-0220 FeiraNova 66D 682 128 982 1252 155 1910 7128 982 1252 155 1910
010240 Gararu 1205 1L L 1,161 1,142 1,135 L 140 Liad L1611, 142 1135 1140
01-0260 Gracho Cardoso 665 610 6719 693 m 162 814 679 693 mm 762 3
010310 [abi 653 656 660 659 672 697 73§ 660 659 672 697 735
01-0420 Moale Alegre de Sergipe 1,39 1411 1452 1549 16714 1830 2028 1452 1,549 1614 1830 2025
01-8450 Wossa Senhora da Glona 3, 45? 3,565 3601 3379 4210 4598 5050 3601 4393 5254 6235 1389
010510 Poco Redonda Y281 2285 2288 2430 2631 2905 3267 2288 2A3 263 2905 Y267
01-0560 Porto da Folka 2 874 288] 2895 2913 2975 3083 344 2895 2913 2975 3083 3244
020140 Carita 2, 263 2,307 2397 2644 293 3270 3678 2397 2644 2931 3310 3675
02-0230 Frei Paulo 1550 1589 1657 1923 2205 2518 2906 1669 1923 2265 2528 2906
02-0445 Nossa Senhora Aparecida 932 930 925 94 1043 LI38 1268 926 914 1043 LI3% 1265
0206500 Podra Mole 300 305 6 140 369 404 445 s 140 369 404 415
026520 Pinhao 659 671 696 161 839 94 1050 696 161 839 934 1,050
02-0600 Ribeiropolis 2034 2061 2114 2250 2431 2614 29719 2,114 2250 2434 2614 2919
03-0020 Aquidaba 2325 2I6L 1AM 261 2830 3097 3423 24M 26l 2830 3097 3An
030190 Cembe Y13 491 504 531 568 615 615 504 531 363 615 675
030380 Mathada dos Bois < | 395 41 320 &4 140 bYE 421 320 624 40 814
030430 Muribeea 870 818 £93 916 973 1035 L4 £33 926 973 1035 1114
03-0460 Nossa Senhora das Buores 2849 2885 2558 X120 3344 1638 4012 2958 3,120 3344 3638 4s012
03-0700 Sao Miguel do Aleixo 393 393 333 85 388 n 403 393 385 385 391 403
01-0050 Areia Branca 1,939 2087 2383 4459 6569 8849 11423 2383 4459 656% B3R4% 1141
1-0104 * Campo do Brite i 995 2066 2209 2922 3652 441 5410 2209 2922 166 4416 5410
{-0290 Itabaiana [0, 489 10,763 11309 12851 14,630 16, 8]3 19314 1,309 14, 515 18,036 21839 2633
-0370 Macambira 5‘” 686 17 831 9352 1,08-3 1,245 H? 83] 952 1,088 1245
01-03%0 Malhador 1,406 1427 1470 1356 1,669 B0 1976 1,470 1,556 1669 S0 1976
04-0410 Moita Bonita 1 243 1,269 1 32! 1472 1653 1819 20M a2l 141 1653 184 20M
04-0680 Sao Domingos I,IN 1,129 1,179 1,357 1551 % TM 2,036 1,179 1350 1551 1 'JH 20386
05-0550 Poco Yerde 2351 2368 2402 2486 2623 2 8]? 3.9 2402 248 260 2, BI‘.' 3 019
050710 Simao DPas 4433 4498 4626 4915 5331 5810 6,538 4626 4975 5397 5! 310 6 538
05-0740 Tobtas Batreto 5113 5892 6128 6150 74%1 8319 9453 6128 6150 1491 8,3?9 9,45]
06-0350 Lagano 9913 [00R) 10302 10,892 11,336 1241 130H 10302 12,392 14636 17,136 20028
05-0580 Riachao do Dantas 2,107 2033 2185 231 241 656 2865 2, ISS 2321 2417 2656 2865
07-0010 Amparo de Sa20 Francisco 215 278 285 16 n Xt 362 285 296 352 i 362
07-0070 Brejo Grande 98 o35 949 270 109 1069  LI50 949 910 1009 106% 1150
070110 Canhoba 490 492 496 498 h5i 3] 313 347 436 458 301 n 547
020160 Cedio de Sao Joao 65 TE6 168 742 417 162 790 768 748 47 762 70
07-0270 1lha das Flotes 1003 1017 1,046 106 LIB4 1219 1396 1046 1106 LIB4 1,219 1396
070410 Neopolis 2340 2431 2615 33 4439 6109 8559 2615 43318 6118 3O0M 10313
07-0470 Nossa Senhora de Lourdes 112 734 179 925 1,035 1164 1471 T 925 1035 124 1470
07.0510 Propiia 4014 4043 4103 47357 4416 4583 47156 4,103 433 5066 5716 6510
070730 . Telha N3 3 313 363 400 445 493 333 3 400 445 498
079999 Santana de Sao Francisco 241 8’3 967 1510 2075 2698 3412 967 1510 2015 2693 3412
03-0130 Capch 3578 1601 368 3910 3890 4036 4181 3648 409 4610 5214 5 936
02-9200 Divina Pastora . 386 402 413 435 455 504 552 413 435 465 504 552
08-0650 - Santa Rosade Lima 439 461 457 475 494 325 568 467 475 494 525 568
080120 Siori 875 831 923 1003 109 16 1336 923 1003 1097 1206 1336
09-0330 Japaratuba 1827 1848 1891 2006 2131 2166 2412 1891 2,182 2501 2865 3289
09-0340 Japoata 1200 1293 1295 1319 1281 1300 1,335 1,295 1219 1,281 1300 1335
090420 Pacatuha 1286 1282 1223 1255 L2 1233 1230 1213 1453 1643 135 2,108
020530 Pirambu 850 91 913 1301 1640 2036 2479 913 1300 1650 2036 2412
090690 Sao Francizco 376 385 402 442 493 454 613 402 442 493 554 629
100150 Carmopolis 1.211 1251 1332 1593 1884 2220 2647 1332 1,593 1884 220 2617
106250 General Maynard 33 2 356 326 0 AN 469 525 s 186 423 469 525
100369 Laran};enras 3397 3,508 3130 4470 533 6971 1467 3730 4470 5313 63971 1487
10-0400 Maruim 2114 2108 2096 2001 15958 1 953 1,919 2096 2001 1958 i 953 1,919
[0-0530 Riachuelo L160  LIi4 L2 LI65 1,352 l,49} ¥ 664 124 1266 I_35’ 1_493 1,664
[0-0610 Rosario do Calcte 1021 1057 L1300 1313 1640 1945 2 30! 1,130 1313 1610 1915 2304
{0-0660 Sanio Amaro das Brolas 1485 1497 1462 13%1 LM 130 ) 1462 1381 l}i 1,340 1,368
110030 Aracaju 53500 85,758 90,213 102805 117,076 130,880 151 837 90,273 92,532 97338 104628 114,380
11-0060 Bamra dos Coqueiros 20l 2352 2, SH 270 4313 265 8172 251 3270 4314 5865 8172
11-0480 Nossa Senhora do Socomo 17450 18,147 19 459 22281 26341 3 01H ."-9 519 19459 22691 26430 30830 15035
10670 Sao Cristovao 92303 9492 9 872 10639 11,683 13018 14/ 69 9872 10639 11,683 13018 14691
12-0040 Araua 139 138 1364 139 1444 1515 I,609 1,364 1399 144 1515 1609
12-0067 Boguim 33 3 3, 447 31595 3817 4,117 4,508 34497 3595 A817 4117 4508
12-0170 Caslinapolis 1684 1,736 1 339 2,108 24353 2885 3423 1832 2,108 2453 2885 3423
" 12-0300 [lizbaianinha 4358 4215 4381 4611 4951 5351 5813 4387 4644 4 967 361 5843
120510 Pedrichas L1572 L1719 | 224 1332 1465 1629 13830 124 13 | 465 1623 1830
12-0620 Salgado 2132 2,168 2,2»" 258 2302 3129 3510 241 2511 1,&01 3,119 3510
12-0750 " Tomar do Gém 1545 1,582 1656 1831 2129 2406 294 1656 1881 2129 2406 27124
12-0760 Umbauba 2205 235 242 314 X132 2535 4058 24712 2474 3132 1556 4038
130210 Estancia - 8555 8637 8302 9240 9717 10238 10803 8802 10072 11,573 13258 15486
13-0280 Iadiaroba 1488 1497 1506 1339 1532 1614 1916 L5I6 1539 1,382 1644 1,720
13-0320 1ltaporanga d’Ajuda 2514 2539 2618 278 2851 3036 1329 2618 3262 3942 4706 5599
3 0630 Santafuziado  Marhy 1 293 1328 138y 1563 1756 1972 2216 1357 15683 L7156 1912 2 216
Ot Sergipana do Sedao da Sao FIBDC!SCO 15201 15,362 15684 16,789 18,185 19927 22018 15684 18443 21475 24963 19,095
"02-Canra . 718 7865 2118 5892 9811 10917 1272 Sl  BE92 3821 10947 12321
03- Nossa Senhqra das Dores 7,305 T4 7602 8094 8724 9515 10500 7602 BOY 8725 9351 [0 500
01- Agreste de habaiana 12848 19428 70587 25455 30736 35658 43479 20587 27,179 34093 417M 50,496
03- Tobias Barreio 12558 - 12,757 13,156 14211 15511 13,106 19069 13,156 14210 15311 12,106 19,069
T06- a\gre\le de Lagano 12030 12216 12487 13213 140013 14837 15876 12487 14,721 12,013 19,793 22804
C07-Pr L IS8T 16900 12339 13997 16175 19066 22940 12, 339 15,287 183505 22,165 16448
08- Counguﬂ)a 5308 5355 5450 5633 5955 6211 6637 5, 450 6,008 60666 7449 8392
[ 8 Jap'ar'aluba 563 5699 53834 - 6281 6 796 7,389 8085 5_83! 6658 7568 8611 9839
10- Baixo Colinguiba © 10,722 10918 ll,3 12462 13 92 15,718 12,924 11303 12469 13924 15, ?I .94
ll Aracaju H2334 HS, 1-19 122,179 138955 I594I3 183,937 214319 122,179 l29 131 139815 lS-i,le 173,328
12- Baquim 17,704 lB 013 18 630 20240 219 HIM 21505 18530 20, 240 229 24593 173505
13- Eslanciz 13916 H,OSI 14,323 15,061 15 913 16500 18010 14323 16, 436 18 854 21 676 25 028
Sedao Scrgapa.no (01—02) C22840 23200 23 507 25680 23007 30893 3439 23802 2133 1 296 35910 41416
Agrese Sergipano (03-06) B 50 791 50,895 8 33 66 983 68 935 78 177 88 924 53813 6424 75, 44 1 88,148 102958

190,064 206, 230 HT 540 254,560 283,464

Sergipe

251, 227 256, 17 261699 293,390 317315 382,921 438753 267,669 297,768 334278 318618 432838
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The Study on Water Resources Development in the State of Sergipe, Brazil

Appendix-3 (1) Distribution of Workers by ‘Type of Industry and by Municipality: 1991/92

. P Traditional Industry
Cede Name of Municipality o0 Furnitare, Leather  deniile  Appaiel _ Food  Beverage Tobarco Priniing  Othens
01-012) Caninde do Sz0 Francisco ] 2 3 24
01-0220 FeiraNova 3
010240 Gararu 6
01-0260 Gracho Candoso 2
01-0310 ftaby 6
01-0420 Monte Alegre da Sergipe 17
01-0450 Nossa Senhora da Glonia 1 100
01-0540 Poco Redondo 13
01-0560 Porto da Folha 8 18
02-0140 Carira 37
02-0230 Frei Pavlo 9s 49 1
02-0145 Nossa Senhora Aparecida 2 8
020500 Pedra Mole
02-0520 Pinhao
020600 Ribeiropolis 1 1 16
030020 Aquidaba 5 19
010190 Cumbe 3
03-0380 Mathada dos Bois 3
03-0430 Munbeca 3
03-0460 Noszsa Senhoca das Dores 43
03-0760 Sao Miguel do Aleixo 11
04-0050  Arcia Branca 2 12
010100 Campo do Brito 5 13 k) 39
04-0290 Tzbaiana ) 57 5 &0 26 152 17
04-0370 Macambira 2
0£-0390 Mathador 8 5
04-0410 Moita Bonita 9 9
04-0630 Sao Domingos 8
05-0550 Poco Verds 2 1 16
05-0710 Simao Dias 1 51
05-0740 Tobias Banelo 4 g 5 27 50 7
06-0350 Lagaro 4 32 3 2 39 35 iz il
06-0580 Riachao do Dantas 12 i
07-0010 Amparo de Sao Francisco
07-0013 Brejo Grande : 5
07-01i0 Canhoba
07-0160 Cedio de Sao Jozo 14
070270 Tiha das Floces 3 5 1?
07-0440 Neopolis 3 4 70 i 39
07-0470 Nossa Senhora de Lourdes ?
07-0570 Piopria - 8 6 1 7 113 6 to
02-0730 Telha '
0680130 Capela 2 155 22
08-0200 Divina Pastora
080550 Santa Rosade Lima 2
080720 Sirini 6
09-0330 Japaratuba 7 8 16
030340 Japoata 11
02-0490 Pacatuba 8
09-0530 Pirambu 2 16
020690 Sao Francisco 4
100150 Carmopolis 11
100250 General Maynard 6
10-0350 Laranjeiras 756
100400 Mansm 3 316 1 7 5
10-0590 Riachueko b1
© 100610 Rosario do Calete 1
10-0660 Santo Amaro das Brotas L]
11-0030  Arzcaju EX]E] 9 £14 21 21 4.32% 2335 455 119 34
110060 Darra dos Cogueiros 1 20
11-0480 Nossa Senhora do Socemo 9 3 mn 44 23 1 3
110670 S30 Cristovao 2 15 98 p1]
12-0040 Araua ? 89 3
120067 Bogquim 14 1 82
12-0170 Cristinapolis 13
12-0300 Iiabaianinha 1 22 2
12-0510 Pedrinhas L) 14
120620 Salgado 22 4
12-0750 Tomar do Geru 12
12-0760 Umbauba 29 12 19
13.0210 Eslancia 25 32 1,202 7 832 n 7
13-0280 [ndiaroba 9
13-0320 [taporanga d’Ajuda 2 5 185 13
13-0630 Santa Luzia do lanhy 5 L]
0}- Sergipana do Scriao do Sao Francisco 1 11 3 189
02- Cznira 3 106 110 ]
03- Nossa Senkora das Dores 5 87 :
04 Agreste de Habaiana 1 82 13 60 29 227 17
05- Tobias Bareto 6 9 6 21 17 7
06- Agreste de Lagario 4 32 3 2 39 k4 1 137 2
07- Propri 8 12 10 701 8 195 6 10
08- Cotinguiba 2 363 22
09- Japaraluba 2 7 8 55
" 10- Baixo Colinguiba 3 538 1 785 5
H- Aracaju : 3 83 451 21 2592 4283 2,686 479 43 120 347
12- Boquim 34 26 8 223 9 :
13- Estancia 32 37 1,202 92 858 23 7
Szrtao Seigipano (01-02) o1 14 106 3 299 1
Agreste Scrgipano (03-056) 1 C92 55 12 68 95 758 1 1i7 45
Leste Sergipano (07-13) 3,123 178 532 21 5333 - 4692 5215 521 4] 753 354
Sergipe i 3,124 21 601 33 5507 4790 67272 523 117 798 354

Source: Cadastio [ndustrial Sergipe 199172, SEICT, CODISE and SEBRAE
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The Study on Water Resources Development in the State of Sergipe, Brazil

¢ of Industry and by Municipality: 1991/92

Appendix-3 (2) Distribution of Workers by Typ

Modern Industoy Spprrg
, P Nor . tc  Tn Rttt Chomicl Mufdnd Podfise ; . Snns Tl
Code Name of Municipatity g, MS Mdan :']:n\!s "‘s‘“ Papr e ;";’2—_ Phesic C”E’:" s
01-0120 Caninde do Sao Francisco 4 4 6,358 6,3%6
010220 Feira NHova 3
01-0240 Gararu 6
01-0260 Gracho Cardoso ?
010310 Tabi 6
0!-0420 Monle Alepre de Sergipe 4 2i
010450 Nossa Senhora da Gloria 4 3 108
01-6540 Poco Redondo 2 B
010560 _Poddo da Folha 2 e e e . o
02-0140 Carira 2 1 10
02-0230 Frei Paulo 145
02.0445 Nossa Senhora Aparecida 1]
02-0500 Pedra Mole ¢
020520 Pinhao 0
e e Ly U p S 28
03-0020 Aquidaba 1 25
030190 Cumbe 3
(33-0380 Malhada dos Bois 3
030430 Muriteca 8
03-0160 Wossa Senhora das Doces t L]
030000 SaoMiguclBaAIN0 | e ettt e oo ee oo e et eee e ea oo 1
04-0050 Areia Branca 1 64 9
40100 Campo do Brito 3 1 3 68
044-0290 Habaiana kX1 4 i3 143 21 3 2 1 865
040370 Macambira 2
010390 Malhador 1 14
040410 Moila Bonita 18
00680 SaoDOMINROS | e e e e 3 ——}
05-0550 Poco Verde 12 31
05-07(0 Simao Dias 158 9 219
05.0740 _Tobias Barreto 6 . e 113
060350 Lagarto 36 21 6 7 9 4 152 3 p2] 795
06-0580 RiachaodoDaptas 13
07-0010  Amparo de 820 Francisco 0
07-0070 Brejo Grande 5
070110 Canhoba 0
070160 Cedro de 530 Joao 14
07-0270 1tha das Flotes 25
070440 Neopolis 41 9 £33
07-0470 Nossa Senhora de Lourdes 7
U1-0570 Propria 8 3 175 337
IO e 0
05-0130 Capela 17 2 1 25 44
05-0200 Divina Pastora 21 : H
(8-0650 Santa RosadeLima 2
08-0220 Siriri e 85
(9-0330 Japaratuba 1 32
09-00 Japoata 3 " 14
090490 Pacatuba 8 : 86
026530 Pirainbu 4 n
OO B0 Eo e 1 5
10-0150 Carmopolis [ 17
100250 General Maynard 6
10-0360 Laranjeiras 378 446 2 1,582
100400 Maruim 41 55 89 517
10-0590 Riachuelo s
10-0610 Rosario do Catete 572 1 4% 618
100660 Santo AmarodasBrotas 107 oA
11-0030  Aracaju 805 291 1% 33 73 59 41 96 13 43 45 1360 4221 27249
11-0060 Barra dos Coqueiros 132 153
11-0480 Nossa Senhora do Socorro 140 25 19 2 6 &0 13 2 119 55 1198
11-0670 _Sao Cristovao 45 | 7 2 24 248
12.0010 Araua 99
12-0067 Bogquim 3 100
12-0170 Cristinapolis 5 18
12-0300 Jtabaianinha 228 3 256
12-0510 Pedrinhas 3]
12-0620 Salgado 3 3
12-0750 Tomar do Geru 5 3 20
12-0760_Umbauba L O S 69 1%
13-0210 Estancia 51 51 49 23 7 296 2,605
13-0289 Indiaroba 9
13.0120 Itaporanga &' Ajuda 405
13-0630 Santa Luzia do tanhy 9
01- Sergipana do Sertao do Sao Francisco 10 4 - 6,369 6,587
02- Carira 2 2 22}
03- Nossa Senhora das Dores 1 . 1: b
04- Agreste de Habaiana 3134 2] 13 4 27 6 - 10 - 65 1057
05- Tobias Barreto ' 164 & 21 363
06- Agreste de Lagarto 36 20 [ 7 9 4 152 3 24 . 808
0%- Propri 49 3 94 175 . 1,21
08- Cotinguiba 118 2 1 25 533
0%- Japaratuba % .3 6 - . 159
18- Baixo Cotinguiba 419 1,013 . 199 50 331
11- Aracaju 990 37 t61 83 207 65 14 109 13 57 45 7481 4,406 13818
12- Boquim 273 19 ) . 19
13- Eslancia 51 51 49 i 7 . . 9§ 3028
Sertao Sergipano (01-02) 12 4 : 6371 6,31
Agreste Sergipano (03-06) 535 51 6 13 151 79 10 152 35 £9 23
Leste Sergipano (07-13) 1918 395 161 132 207 65 127 1,283 13 57 . 45 7939 4477 3790)
Setgipe 2,525 450 167 1435 358 65 154 1292 13 61 197 14,345 4,866 470M
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The Study on Water Resources Development in the State of Sergipe, Brazil

Appendix-5 Projected Industiial Water Pemand by Trend Scenarvio and Strategic Scenatio
Unit: m*/day
Cod Name of Municipality Trerd Scenano Strategic Seenano

< and Region 1997 1558 2000 2003 010 I3 2000 2000 3005 2010 3015 2020
010420 Caninde de Sao Francisco 55 53 2] [) 169 140 181 68 1236 21977 54838 908
01-0220 Feira Nova 2 2 2 3 4 5 6 2 3 4 5 7
01-0240 Garary 14 15 17 22 29 37 45 17 2 28 36 41
01-0260 Gracho Cardoso 0 0 0 0 0 0 0 0 0 0 0 0
01-0310 liebi 1 5 83 2 2 3 k 8} 1083 140 81 234
01-042G Monte Alegre de Seigipe 458 485 5319 702 9t0 1,127 1519 535 102 910 1,176 1517
01-0450 Mossa Senhora da Gloria 753 197 885 LIS4 149 1934 2495 835 17129 2929. 4607 6917
01-6540 Poco Redondo 18 12 21 26 34 44 57 21 28 k5 47 60
01-0560 Porto da Folha 44 47 52 69 89 15 149 52 63 8% 1M 147
02-0140 Carira 44 47 52 67 88 113 146 52 63 58 114 147
02-0230 Frei Panlo 192 203 16 293 330 491 634 226 29 381 492 615
0204435 Nossa Sechora Aparecida ] 0 2 3 0 0 1] 0
02-0500 Pedra Mole 0 0 ] 0 0 0 0 0 0 0 0 0
02-0520 Pinhao 0 [+ 0 0 [0 0 0 0 0 0 0 0
02-0600 Ribeiropolis 4 4 5 6 -] 10 13 5 6 8 10 13
G3-0020 Aquidaba 243 263 292 381 494 639 324 N 380 433 637 822
03-0190 Coembe 55 58 &1 83 108 140 180 64 83 108 140 180
03-0380 Mathada dos Bois 0 0 0 [ 0 0 0 0 4 [} 0 0
030130 Muribeca 0 0 0 0 0 0 0 Qo Q0 ¢ 0 0
01.6460 Nossa Senhora das Dores 50 53 59 17 100 130 167 59 77 100 130 167
030700 Sao Miguel do Alkeino 0 [ 0 L] 0 1 1 0 i] 1] 0 0
010050 Arcia Branca 32 3 38 48 63 8] 104 38 49 64 a3 107
04-0100 Campo do Brito 178 188 209 M 351 454 586 i 27 353 456 588
0£-0230 T1aharana 2384 35 2180} 3651 4731 6122 1898 2803 5318 9035 14142 21166
950370 Macainbira 10 1t 12 15 10 25 33 12 15 20 26 3
04-0350 Malhador 7 &1 90 17 152 196 253 %0 17 152 197 25
04-0410 Moita onita 16 17 11 24 30 39 51 19 25 32 41 51
010680 Sao Domingos [Fi)} 128 142 185 0 n 401 142 185 240 i 401
05-0550 Poco Verde 4 4 5 5 6 g 10 5 6 .9 10 11
05-0710 Simao Dias 1227 1299 1413 1,319 2436 3,150 4064 1,443 1879 2436 3051 4,044
05-0740 Tobias Bameto 107 113 126 163 21 213 352 126 164 212 275 354
06-0350 Lagarto 12,128 12839 14261 13578 24088 31,150 40,182 14261 20297 183719 39,157 5341
060580 Riachao do Dantas 2 2 2 4 6 1 10 2 o3 4 5 1
07-0010 Ampara de Sao Francisco [ [ 1] 0 ] o o 0 0 C
97-0070 Brejo Geande 12 13 14 9 15 32 41 14 1% 24 31 4C
07-0110 Canhoba 0 0 o 0 0 0o 0 0 0 [} 0 C
010160 Cedro de Sao Joao 2 2 2 F) 3 3 4 2 E] 4 5 1
07-0270 1lha das Flores 10 1t 12 15 1 15 32 12 15 20 26 3]
07-0410 Neopolis 3623 ARG 4761 5551 2,197 5309 11,992 416 5980 8269 11,308 15317
07-0470 Nossa Senhora de Lourdes 9 1 17 22 28 9 12 16 21 ¥
020570 Propria 25 REE) 332 499 647 12 1,009 82 930 1,721 2340 43%
070130 Telha 6 6 7 8 11 H 18 7 9 12 1 Pl
07-999% Santana de Sao Francisco 0 hi b1 30 38 50 64 b1 k1] 40 52 6i
08-0130 Capela 1316 1,425 1,583 2061 2672 3456 4458 1583 2494 3 MY 5462 1N
08-0200 Divina Pastora 115 122 135 176 28 295 380 135 176 2 381
080650 Santa Rosade Lima 8 9 9 13 17 1] 29 9 12 16 2] 2
08-0720 Sinn 16 EH] 13 55 71 92 113 43 56 12 93 120
G3-0330 laparatuba 2 2 2 4 6 ? 9 2 219 542 1,008 1668
06-0M0 Japoata 4 ? 10 1 16 5 6 g 10 1!
09-0450 Pacatuba 1692 L7911 1989 2590 3360 4342 5601 1,989 2806 3896 S5M5 17261
G3-0530 Piramby 2 3 3 4 3 i
09.0690 Sao Francisco L 0 1] 6 0 -0 4] [1] [ 0 g (
10-0150 Cammepolis 338 410 456 550 765 90 1,277 456 593 769 995 128!
10-0250 General Maynard 0 0 0 1 2 2 3 0 0 ¢ 0 4

10-0360 Laranjeiras 56,528 59,843 65472 85,587 112,267 145,180 187,277 66,472 86,550 112,219 145,118 182,19

10-0400 Maruim 2,291 2432 2301 3530 4561 5902 7613 2,701 3517 4560 5897 1600
10-0530 Riachuclo 5852 6,195 6832 8955 11,624 15031 19,390 6,882 8960 11617 150623 19 37‘
10-0630 Rosano do Catete 13939 14756 16,331 21343 27681 357195 46,176 16 391 21,301 20611 35,783 46 | R H

10-0660
11-0030
11-0060
11-0480
11-0670
120040
12-0067
120170
120300
12-0510
12-0620
12-0750
12-0760
130210
13-0280
13-0320
13-0630

01- Sexrgipana do Serao do Sao Francisco

Santo Amaro das Brotas
Aracaju

Barra dos Coqueiros
Nossa Serhora do Soconro
Sao Ciistoveo

Araua

Boquim

Cristinapolis
Itzbaianinha

Pedrinhas

Salgado -

Tomar doa Gera
Umbauba

Eslancia

Indiaroba

[taporanga d'Ajuda
Sanla Luzia do [lanhy

02- Carira
03- Nossa Senhora das Dores
04- Agreste de [tabaiana

03- Tobi

ias Barreto

06- Apreste de Lagarfo
07- Progria

08- Cotinpinba

(9. Japaratuba

10- Haixo Cotingutba

11- Aracaju

12- Boquim

13- Estancia

Sertao Sergipana (01-02)
Agreste Sergipano (03-06)
Leste Seegipano (07-13)

Sergipe

79 31 9 19 155 00 258 93 1M 156 02 26
57459 €088 67,566 83010 I14,112 147,566 190,355 67,566 81085 96500 115494 137 3|
122 K92 24 1B 360 456 60l 214 218 361 466

14,496 1536 17046 22204 28,789 371,129 48024 11046 20456 24446 29137 3464
F23] 914 1082 1410 1,828 2364 3049 1082 1409 1827 2363 304

218 231 256 31 432 559 720 256 2 432 563 71
6 6 7 9 12 15 29 7 g 12 16 2

22 24 16 3 42 55 H 26 3 44 57 7
1,027 1688 1,208 154 2040 2539 3408 1,208 1,573 2,040 2,638 340
0 o ¢ 1 1 2 2 0 L] 0 0

18 12 20 7 3s 45 59 21 28 36 47 o
50 53 59 78 101 131 168 59 11 100 130 16

0 44 58 ’ ’ :
6,108 1,101 1888 10,275 13322 17,227 221 7,888 11423 16185 22,569 3106
2 2 2 3 4 5 6 2 E) 4 5 ’
16,141 17,088 18981 24,725 32,058 41456 33477 18981 25289 33477 44,111 57387
0 0 0 0 0 [C 0 0 0 0 0

1415 1498 1664 2062 2673 3450 4459 1,664 3895 2,112 11,655 1295
240 254 282 368 477 67 . 195 . 282 368 41 611 19
353 34 415 582 703 592 1113 415 1 W %07 117
2818 2533 3314 4311 5590 7229 9325 3314 6043 9897 15257 2260
1338 1417 1574 2046 2653 3431 4425 1574 2049 2657 3436 44
12130 12841 14264 18582 24098 31157 40191 14264 20300 28383 39162 344
2007 4242 4212 6136 1956 10294 13258 4742 6999 10106 14298 1990
1506 1595 1771 2305 2968 3865 4935 171 218 4065 581 830
1700 11753 1990 2604 3338 4366 5632 1999 4 445
79081 8¥.720 92951 121130 157,057 203]102 261998  92.95% 121.082 156,994 203,013 261,58
73057 77.341 $5.908 111.501 145.689 187,625 242,020 85908 103,229 123534 147461 115,60
137 1431 1612 2100 27333 35 454 1612 2097 2720 352 483
22851 24051 26871 33000 45384 SBS89 75706 26871 136715 49666 66685 4804

1,655 1,752 1946 2419 3150 4073 5254 1946 4263 9,589 12212 18715
16610 17 6I5 19567 25482 13 030 42726 551015 19567 18933 41 638 £8,761 81,64
183,574 194338 215867 281,178 364574 471,460 608, 145 215,867 275,895 351, '$36 447.226 568 "

201,369 213,706 237,350 309,090 400,763 518,259 668,514 _ 232,380 309,090 400,763 518,259 668,51

o
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Appendix-6 (1) Questionnaires for Water Use Survey

Questionnaire to Mayor
Mesorregiao (01: Sertao Sergipano, 02; Agreste Sergipano, 03: Leste Sergipano)
Microrregiao (01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13)

Municipality name( ) code( ), NO( ), _
Date of survey; Aug.  , 1998 Interviewer; ( )
Interviewee; Name ( ); Position ( : )
1 Has your muaicipality atready been supplied with water by water projects 7;
(01; yes, whole area, 02; ves, part of area, 03; no)
1.1 If ye¢s, what kind of waler supply system is used for domestic use?;
‘ share by household share by inhabitants

01 private lap
02 public tap

03 others ( ) - :
1.2 Aré the inhabitanis satisfied with water supply hours?; (01; yes, 02 no)
1.2.1  1fno, what do they expect?; (01; time extension, 02; time change, 03; others )

1.3 Are they satisfied with water quality?; (01;yes, 02; no)
1.3.1  ifno, what is their requirement?;
{01; better sanitary treatment, 02; less impurities, 03; others C)
1.4 In case of public tap, who will manage the water supply?; ,
{01; all inhabitants of the communily, 02; deSIgnated person to be changed perlod;cally
03; others; - )
1.4.1  Does the person who manages the waler supply gct any payment" (Ol yes, 02 no)
L4.1.3 Ifyes, how much?; ( } Reais/day - '
1.5 Why is water supphed to only part of area?; because of
' (01; no water project in the area, 02; no requirements from mhabuants 03 others; _ )]

2 As to all inhabitants not supplied with water by water project;
2.1 What kind of water do they use for their daily domestic use?;

(Ot; rainwater, 02; river water, 03; own well , 04; ne1ghborhood well, 05 tanker supply,
06; others = . )

2.1.1  Incase of wells, are they deep or shallo“? (01 deep, 02 shallow)
22 Future water project implementation; '
2.2.1 - Is there any plan to establish a new water project here?; (0] yes, 02; uo) '
222 Arethe inhabitants in favor of waler supply project to be established here?; (01 yes 02 no)
2.2.2.1 Ifno, why?, . :
(01; increase of household expenses 02 satisfied with eunent snluallon 03 olhers o )
2222 If yes, why?; : '
{01; quality improvement, 02; stable supply, 03; labor hours cut, 04; others )
2.2.3  which is desirable for them?;, (01; private tap, 02; public tap) .
224 How much is desirable for monthly water charges in case of plped water in d\\ eHlings?
( )} Reais/ house
' 22.5 - Can they afford to contribute to the construction and maintenance of lhe waler projects?
. {01; yes, 02; r_:o)
2.2.5.1 if yes; how much is desirable for contribution?;

2.2.5.1.1charges; ( ) Reaisthouse or head
2.2.5.1.2and/ or labor offering; days (01; less than lweek, 02; more than 1 week),
. 2.2.5.1.3preferable months for labor; (01; 02; 03 } _
3 Arethere any particular agreements among users of river water and well water 7; (01; yes, 02; no)
3.1 If yes, are there water users associations?; { 01; yes, 02; no)
3.2~ ~ How many associations are there in your mumcnpahty’?, ( . _ )
3.3 How isthe chairman selecied?;
(01; election by members, 02; elecllon by users, 03; deSIgnalion 04; olhers )
34 Number of membeérs .
' name of associalion number of members (numbcr of women included)
2
_ 3
. 3.5 lmplementallon bodi ies of water supply in your mummpahty, ( : )

. Supporting Reporl Master Plan Study
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Appendix-6 (2) Questionnaires for Water Use Survey
Questionnaire to Urban Inhabitants

Mesorcegiao (01; Sertao Sergipano, 02: Agreste Sergipano, 03: Leste Sergipano) .
Microrregiao (01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13)

Municipal name { } code( }.  Residence(01: rural, 02: urban)
NO.( )}, Date of survey; Aug. , 1998 Interviewer; ( )
Intervicwee; Name (01: head of housechold, 02: spouse, 03: parent or others) sex(01:M, 0 F) age( )
1 Have you already been supplied with water by water project?; (01; yes, 02; no)
1.1 If yes, what kind of water supply system do you use for your domestic use 7;
(01; private tap, 02; public tap, 03; well in house, 05; others. Yy - :
2 How riuch water do you use in a day for daily domestic use?; ( ) liter/house/day
3 How many hours in a day is the water supplied here?; (01; 24, 02: less than 24) hoursfday
4 Are you satisfied with water supply hours?; (01; yes, 02 no) - _ _
4.1 If no, what do you expect?; (01; time extension, 02; time change 05; olhers N )
5 Are you satisfied with water qualily?; (01; yes, 02; no)
5.1 Ifno, what is your requirement?; ' S e
select one {01; belter sanilary freatment, 02; Iess lmpunues 03; olhers T )
6 How much is your monthly payment for water use?; ( + .7 = )YReaisthouse
1 What is your opinion on currenl water charges?; (01; moderate, 02; too expensne 03 {oo cheap)
8 What do you expect from water supply entity in future?; :
(01; quality improvement, 02; stable supply, 03; others . )
9 Family structure; total; ( . Jpersons o '
) sex age occupations, school :- | educational background
] head of household : s N . - :
2 spouse -
k) child
4 child
5 T
6
7
8 . . Coen ]
10 How are you making your living? :
{01; employed prwate comp 02; employed local govemmenl 03 retall sale 04 self employed
05;0théers .~ ) 3
11 How much is your monthly income?; ( ) mmmmm salarylmomh
12 How much does your housé spend in a month %; :
12.1 Total expenditure; - Reais
122 Expenditure especially forfood; =~~~ © ° Reais
12.3 Expenditure especiaily for water " S Reais
12.4 How much is your current savings?; ( ) Reais
12.5 How much is yourcurientdebi?; (- . - . ) Reais

Supporting Report : Master Plan Study
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‘Appendix-6 (3) Questionnaires for Watcr Use Survey

Questionnaire to Rural Inhabitants

Mesorregiao (01: Sertao Sérgipano, 02: Agreste Sergipano, 03; Leste Sergipano)
Microrregiao (01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 1}, 12, 13)

Municipality name( Yeode{ ), Residence(01: rural, 02: urban) Village name ( : )
NO( ), Date of servey; Aug. 1998 7 Inteiviewer; ( )
Interviewee; Name (01: head of houschold, G2: spouse, 03: parent or others) sex{(01:M, 02:F) age{ )

A.  Have you already becn supphcd w:th water by water projects ?; (01; yes, 02; no)
1 If no;

N What is your daily water for domestic use? '
(01; rainwater, 02; river water, 03; own well , 04; neighborhood well, 05; (anker suppl_w,r
06; othérs )
© 12 How to get it;
1.2.1 . Who will carry and supply water to house regularly?;
© . (01; head of household, 02; spouse, 03; children, 04; others
122 How many hours do you need to carry to satisfy your everyday waler use ? %

- 1.2.2.1 in'rainy season; ( )hours/day
1.2.2.2 indry season; ( )Y hours/day
1.2.3  How far is the distance from your housé to the water location?;
1.2.3.1 inrainy season; (. @@ - - ym
l232mdryseason, (0 P S )me
- 1.2.4 - What kind of containet do you use to can')' walter?;
~ (01; small container, 02; drun, 03; others; oo )

1.3 - Own welt in dwelling; ' :
1.3.1  How much did you pay to construct it?;( ) times monthly earnings
1.3.2  Is your well 2; {01, shailow, 02; deep) S ' '

.14 - Future lmp!emcntatlon of water project ;

- 14.1  Are you in favor of water supply project to be established here?; (01 yes. 02; no) :
© 1.4.1.1 If no, why?; (01; increase of houschold expenses, 02; satisfied wilh current situation, 03; others)

1.4.1.2 If yes, which is desirable for you?; (01; private tap, 02; publlc tap)

14.2 | What do you expect most from the project?; .

: (01; quality improvement, 02; stable supply, 03; labor hours cut, 04 olhers)
143 Are you willing to pay water charges if the pmjecl comes tnle'? (0] yes, 02; no)

" 1.4.3.1 If yes; how much can you aﬂ‘ord? '

1.43.1.1 privatetap; (= = * - } Reais/ month/house - : o
14.3.12 Co or{ )} % out of incoine .
1.43.1.3 pubhctap N S ) Reais/ month/house

143,14 _ o or( Y% out of income

1.44  Can you afford to contnbule to the construction and maintenance of the water prOJccl'?
(01; yes, 02; no)

1441 16 yes; how much can you afford?

1.4.4.1.1charges; { ' ) Reaisthouse or head
1.4.4.1.2 And/ or labor offermg, (01; 1, 02; more than 1) persons/day/house e
1 4 4.1.3And who does it?; (Ol head of househo!d 02; spouse, 03 children, 04 othérs )
2 ' lf yes; : '
“20 Sincewhen? (- ))carsbeforc
: 2.2 - ‘What kind of water supply system do you use for your domestic use ?
C (01 private tap, 02; public tap, 03; others) - :
©23 - Contribution to water supply project;
231 ' Did you pay any conlnbuhons when project was lmplemented? (01 yes 02; no)
2311 Ifyes, .
-2.3.1.1.1 How much did you pay'? ( Cr )Reals -

© 2.3.1.1.2 The payment was?; (01; per house, 02; per famlly snze)
- 2:3.1.1.3 And /or did you offer any labor force?;

“(01; a few days, 02; one week, 03; moré than one week)/house
2 3 l l4And who did it?; (01; head ol' household, 02; , spouse, 03, chlldrcn, 04; othcrs : }

S Supporting Report : Master Plan Study
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24 Do you pay any contribution when water project is repaired? (01; yes, 02; no)
241 Ifyes, _
2.4.1.1 How much do you pay 7; ( ) Reais (payment per house or per head )

2.4.1.2 And for do you offer any labor force?;

{01; a few days, 02; one week, 03; more than one week)/house

2.4.1.3 And who will do it?; (01; head of household, 02; spouse, 03; children, 04; others )
2.5 How many hours in a day is the water supplicd here?;( : ) hourslday
2.5.1 _ Are you satisfied with water supply hours?; (04; yes, 02 no)
25.1. 11f no, what dé you expect" (01; time cxlension, 02; lime change, 05 others )
2.0 How much is your monthly payment for water use?; ( ) Reais/house
2.6.1 s awater use meter set up?; (01; yes, 02; no) '
2.6.2 Whal is your opinion on cusrent water charges?; (01 moderale 02 160 expensive, 03 téo cheap)
27 Water supply from public tap; - :
27,17 Who will regularly carry and supply water to house 7; o
(01; head of household, 02; spouse, 03; children, 04; olhers ) . . ‘
2.7.2  How many hours do you need 1o carry 10 satisfy your everyday water usc? ( _ ) hours/day
273 How far is the distance from your house to the water location?; )m
274  What kind of container do you use to carry watér?; ‘ SR
' (01; small container, 02; drum, 03; others; -
28 What do you expect from water supply entities in future?; R
(01; quality improvement, 02; stable supply, 03; labor hours cut, 04; others = = )
2.9 Do you use water other than currently supphed waler? (Ol yes 02 no) '
2.9.1 Ifyes; what do you use?;

(01; rainwater, 02; well, 03; river water, 04; botlled water, 05; olhers : )

B. To all water users

1
1.1
1.2

5 -

2.1

il

4.1

5.1

How niuch water do you useina day‘? N
for daily domestic use?; ( : ) liter/house/day

" for livestock use?; C co )Ilterlhouselday

Are you satisfied with water quahly 7 (Ol ycs 02; no)

I no, what is your requiremeni?; -
(01; better samtary treatment, 02; less 1mpunlies 03 oihers SR R

Is Any permission requnred when you use well water‘? (Ol, yes 02 no) L ,

If yes; the name of the managing body of the water use nght" C o A
Is there a water users® association in your resident area‘? (01; ycs 02 no) -

If yes, what is the name of assoc1at:on? ( S : )

Are there any particular agreemenis among users of wcll water in your region?; (01; yes 02 no)

If yes; contents of the agreement in brief?;
1.

2.
3. o
Family structure; total; (. . Ypersons- . oo ae oo e
1 . sex . |age _ocgupation, school - | educational background
1 head of houschold ’ : : . . : L -
2 spouse
3 child
4 child
5 child
6
7
8 H
Work time of family; L = oA
4 - 6 8 10 12 14 16 18 20 22 M
2
3
| 4 _
5

e - Supporting Report : Master Pfan Study
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8.1

8.2
8.2.1

822
823

8.24
.8.25
8.2.6
3.2.6.1
827

3271

~ 8.3

831
8.4
85
8.5.1
8.5.2
853
8.6

8.1

Houschold financial situation

What are you making your living?

(01; agriculture, 02; cattle breeding, 03; fishing, 04; retail sale, 05; employed, 06; others)

In case of farmer, are you ? (01; landowner, 02; tenant farmer, 03 landed farmer)

What is your main product ? select one;

(01; orange, 02; corn, 03; beans, 04; sugar cane, 05; vegetables, 06; caitle, 07; poultry, 08 others)
Area of your land; ( ) ha

When do you irrigate?; months;

(01; Jan., 02; Feb., 03; Mar., 04; Apr,, 05; May, 06; June, 07; Jul 08; Aug., 09; Sept., 10; Oct.,
t1; Nov,, 12; Dec)

A\'eragc inigation water volume?; ( ) m'/day

Irvigation arca?; ( Yha

Is Any permission required when you irrigate?; (01; yes, 02; no) _

If yes; the name of the managing body of the water use right?; ( o )
Is there a water users® association in your reSldent arca?; (01; yes, 02; no) .

If yes, the name of association?; ( : )

In the case of fisherman, is fishing right required to operate in the nver'? {01; yes, 02 no)

If yes, the name of managing body of the right?; ( )
How much is your monthly income?; ( ) minimum salarylmonlh

How much does your house spend in a month 7;

Total expenditure; - Reais

Expenditure especially for food; ' Reais

Expenditure especially for waler; Reais

How much is your current savings?; ( : )} Reais

How mwuch is your current debt?; ( ) Reais

S _ : Supporting Report : Master Plan Study
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Appendix-6 (4) Questionnaives for Water Use Survey

12i Aanuf;
Company name: ( )
Company Address: ( )
Interviewee: { }  Position: ( )
I — Company profile
1.1 — Number of associates (including directors); ( )
1.2 — Number of employees (approximate monthly average); ( _ )
1.3 — Approximate gross turnover (monthly average); (R$ )
1.4 — Monthly production; ( )
Name of the producls Product Unit T
01 -
02 -
03 -
04 -

H — Water use

1 —- Source

2 —Type of source

01 — Public entity
02 — Own private installations

01 — Public Net

02 — Deep Well

03 — Shallow well

04 — River, lake or small stream

05 - Others ( )

3 — Water consumption (average)

3.1 - Water supplied by public entity; ( ) m*/month

3.2 — Water supplied by private installations; ( ) m*month
4 — Price or Cost of the Water

4.1 — Water supplied by public enfity; - ) R$/month

4.2 — Waler supplied by private installations; ( ) R$/month
5 — Problems concerning the water if any _

5.1 — Supplied by Public entity (1) Low quality

(2) Insufticient quantity
(3 ) Instability of supply
( 4) High price '
(5)Others; ( )

5.2 — Supplied by private installations (1) Low quality

(2) Insufficient guantity

(3 ) Instability of supply _

( 4) Expensive maintenance cost :

( 5) Others; ( )

: Supporting Report : Master Plan Study
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CHAPTER 1  CURRENT CONDITION OF
DOMESTIC AND INDUSTRIAL WATER SUPPLY

I.1 Water Supply Institutions and Services

In Sergipe State, main institutions that implement water resources development and supply
projects, are the five of DESO, COHIDRO, PRO-SERTAQ, CODEVASF and FNS.
Table-1.1 clarifies the service arcas, service sectors, water sources and water supply
facilities. The roles of these five institulions are described as follows:

— DESO: Water resources development and domestic and industrial water supply to
70 urban cities and about 200 large rural villages. Most of the systems are
private-tap systems, which supply water to cach house or building. = DESO
charges for supplying water on the consuinption basis.

— - COHIDRO: Water resources development and agricultural water supply as well as
“residential water supply to about 700 small rual vnll'igcs Agricultural water
(Irrigation, livestock and fishpond etc.) in Sergipe State is mainly developed by
COHIDRO. A residential water supply system, which is called as “single well

- system”, consists of a deep well, a pump, a water pipe, a tank and a tap,  All the
systems are public tap systems, which are used together by villagers. COHIDRO
does not charge for supplying water. Construction of watering ponds mainly for
livestock and rainfall collecting systems for residential use are also the dutlcs of
COHIDRO.

—  PRO-SERTAO: Residential water supply to rural areas especmlly in {7 semi- -arid
municipalities by means of wells and rainfall collecting systcms There are many
_cooperation works with COIIIDRO. ,

— CODEVASF: Agricultural devclopmcm with water sources created in Sao
.Francisco River and its (ributaries.  Domestic water supply is scarcely
implemented by CODEVASFE.

— FNS: Domestic and industrial water supply to specﬂ]c ﬁve mluucnpalltws namely _
Capela, Siriri, Carmopolls Estancia and Sao Cristovao, including some rural
villages. The water supply system and management arc equivalent to the
DESO’s. :

DESO is the largest and responsible institution for domestic and industrial water supply in
Sergipe State.  As for urban water supply, DESO covers 70 municipalities, 93% of supply
amount and 92% of urban population. FNS covers other 5 municipalities, 7% of supply
amount and 8% of urban population. ~ As for rural water supply, DESO and FNS cover
225 villages, 8% of supply amotint and 21% of rural population. - COHIDRO covers 700
villages, 23% of supply amount and 14% of rural population. = Residential water in the
other rural villages depends on rainfall collecting systems and watenng ponds whlch
mamly conslruc(ed by LOH[DRO and PRO- SFRl AO. B

Another institutions concernlng with the watcr scetor are CEHOP and DNOCS CEIIOP

- which is a stale agency, designs and constructs various projects including the water sector
and hands over facilities to DESO or COHIDRO efc.-aller their complenon DNOCS,
which is a federal agency, was used to construct many dams for 1rrlgatlon and domestic

o Watcr supply ‘a several decades -ago. Some, of these facilities are still under the
; managcment by DNOCS " However it plans to transfcr the control to COHIDRO 'md

' currently has lntle actlvmes for lhe water sector _ '

. Supporting Report : Master Plan Study
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On an emergency basis of severe drought, DC (Defesa Civil) delivers potable water by
trucks with water tank, according to a request from a municipality.  After inspection of
drought condition, DC dispatches hiring trucks in order to calm down drought.

Water sources utlhzcd in Serglpe State are ltemned as foliows -

1) ‘Surface Water Direct Intake from Sao Francisco River

2) Surface Water: Direct. lntake from Other Rlvers (mcludmg welrs)

- 3) Surface Water Dam reservoir
4)  Groundwater: Well/Spring .
5) Rain Watet' Rainfall Coltecting Cistern

2)

Type of Water Snpply System

Table-1.1  Institutions and Services
: Sergipe State Instilutions Federal Institution
fems DESO COHIDRO | PROSERTAO | CODEVASF FNS

Waler Service Area SO I . B
_-Urban yes b oo b= - yes
‘ -Iarge Rural ) yes yes - - -

- Small Rural - __yes yes - yes

Service Sector o T B - o

- Doniestic Water o yes )es yes - yes

- Industrial Water . yes - IR yes

- Irrigation Water - yes - yes -
Water Source - - o o
= Sao Francisco River yes _yes. . - c - )

- River/ Weir. yes yes - - B yes

- River / Dam Reservoir | yes _yes <} oyes -

- Groundwater yes - Coyes | yes | - yes

- Rain Water - yes yes - -
Water Supply Facilities I T o

- Storage Dam : e 28 .Yes : - yes el
|- Intake with Weir | - yes yes - = | yes

< Well & Spring yes U yes yes - yes

- Elevation Pump - yes | yes yes ocyes | yes

- Pipeline e fYES R Yes : Lyes yes .
| - Water Treatment yes yes - o yes

- Desalinizer - yes yes - -
1.2 Water Supply Systems and Facllmes
1.2.1 Types of Water Sources and Water Suppl; System
(1) Type of Water Sou rees

Water supply systems currently operated in Sexgipe State are categorlzed as a private- tap

system and a public-tap system based on utilized form.

- The former is defincd as the

system to supply water to each house or building through plpelmes and the latter as the

system to supply water in public mainly for villagers.
Scrglpc State are listed as follows:

The types of the both systemis in

Supporting Report : Master Plan Study
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< Private-tap System: Urban and Large Rural Water Supply >
1) Integrated Pipeline System by Sao Francisco River Intake
2)  Infegrated Pipeline System by Dams, Weirs and Wells/Springs
3)  Independent Pipeline System by Weirs and Wells/Springs in Small Scale

< Public-tap System: Small Rural Water Supply >
4)  Single Well System
5)  Rainfall Collecting System

1.2.2

O
Private-tap systems in Sergipe-Stnfe could be divided into Integrated and Independent
water supply systems, which are defined as follows:

Private-tap System (Urban and Large Rural Water Supply)

Integrated and Independent Water Supply Systems

— Integrated Water Supply System: the system supplymg water to some
- municipalities including urban and rural areas
- Independcnt Water Supply System: the system supplying waler, in genexal, to
only one mume]pahly lncludmg urban and ulml areas

There are 86 water supply systems currently operated in Sergipe State.  These systems are
being operated by DESO and FNS.  Of these, seven systems are mtegrated water supply
system and 79 systems are mdependent plpellne systems

Of seven mtegrated water supply systems the four systems are located in Seriao Sergipano
and their water sources depend on Sao l*rancnsco River. The other three systems are
located in Agreste Sergipano and their water sources depend on surface and ground water
from the southern basius of Vaza Barris and Piaui Rivers. The main specification and
their locations are shown in Table-l.2 and Figufe—l.l. ' ' '

Table-1.2 \Iam Speelﬁcatlon of Integrated Water Supply Svstems
Systems Watcr Sources .Intake Pump Purification Plant Water Way
_Capacity {m*/day) { Capacity (m'/day) | Length (km)
Aracaju _Direct Intake: Sao Franctsco R 120,100 - : '
- : Weir; Sermpe R. . 66,100 162,900 1440
' Deep Well/Spring: Serg:pc R. 29,500 '
ltabafaninka | Weir; Piaui R. 500 12,200 24.8
: Spring: Piaui R. 8,200 : :
Piauitinga Weir: Piaui R. . 12,400 12,500 91.3
Deep Well: Piaui R. 6,800 ]
[tabaiana Cajaiba Dam: Vaza BamisR. | -~ 10,000
Weir: VazaBammisR.. -1 - 8900 17,400 48.1
: Deep Well: Vaza Barris R. 100 ' :
Propria Direct Intake: Sao Francisco .R | 11,200 11,200 3.9
Sertaneja - [ Direct Intake: Sao Francisco .R 21,400 30,200 90.7
Alto Sertao | Direct Intake: Sao Franccsco R 24,200 30,200 416

79 systems of Independent water supply are mostly 10cated in Sertao Serglpano that is

characterized by much rainfall of 1,000-1,600 mm per annum.  There are four exceptions

of municipalities, such as Poco Verde and Tobias Barreto where are supplied water from

" Bahia State, further Caninde do Sao Francisco and Gararu where are supplled water by Sao

~ Francisco River. ‘It is noted that rural part of Gararu municipalily is supplied water by
Ser{aneja Integrated Water Supply System.

- Supporting Report : Master Plan Study
G-3 S



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

we B L . L. SRRNURUNURNE: L. U
g 30 . -
X 05 n
= - !
7oy Jon Francisco River
- ;‘ “\~Ario Sertdo Pipeline
/’ L-":w‘-._Q‘ : ’
; [
10§ eI Es Tl SN SRRSO
Scrmnqa Ptpelme S)s!cm :
£2

Oy S

?A Propna Plpelme S}slem
7N

10" 307

(X" T
Cleparatuba River

35*0«“35- . - ¢ ‘
s A /) Sefguge River . . .- b “ s
Aracaju Plpellne Systemt .
(S:(o Franﬂsco Plpelme S\ sttm}
y Vata Baﬂrts River !
[{abaianinha Pipelin S)§ em i :
Piaui River o ) ' :
" W iy SUEEEL R ----\—%n‘ o
| . 3 S
S a W S T TR -

Legend |

:j lnteor'\led Water Supp!y Area
!ndependenl Water Supply Area (Source)

B : se0 Francisco River
. : Surface Water-

: Grouadwater

Figuré~1.i Inntegrated and Independc'h_t Wafér S__ﬁpp!j" Syéter‘ﬁ (Priv.zi'te-"tab System) L

) S::ppbriﬁﬁg Report : Master Plan Study



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

(2) Water Supply Facilities and Water Souvces

A private-tap system consists of intake pump (station), booster pump (station), purification
plant, reservoir and pipeline. The number and capacity of these facilities operated in
Sergipe State are summarized in Table-1.3.  Whole intake pump capacity in Sergipe State,
namely present amount of water resources development, is compiled by water sources and
river basins, showing in Table-1.4.

Based on this information, water supply facilities and water sources of private-tap system
in Sergipe State arc characlerized as follows: '

— Intake capacity of water is 437,580 m*/day (5.1 m*/s) in Sergipe State. The 82%
- (360,776 nﬁd&y) of this water is purified and supplied. Total reservoir volume
(136,475 m%) covers 31% of daily intake amount of water. :

—  Integrated water supply systems cover 73% of waler resources, and mdcpcndent'
~ systems cover 23%. It is noted that rural water supplied by private-tap systems

account only for 0.5%. : : .

—  As for independent water supply systems, water sources depend mainly on weirs
and deep wells accounting for 84%, not on direct intakes of Sao Francisco River
with 9%. However, water sources of integrated water supply systems depend on
direct intakes of Sao Francisco River and weirs {intake from the other rivers)
accounting for 55% and 28% respectively.

— In Sergipe State as a whole, Sao Francisco River occupies 1mp0rtanl waler sources
with 43% share. The second is weirs (intake from the other rivers) with 33%.
Adding 1% of water sources from a large dam, surface water covers 77% of water
sources in Serglpe State. The rest of water sources is groundwater accounting for
23%. ' '

‘Table-1.3 Water Supply Faciiiﬁes of Private-tap System in Sergipe State

. Integrated System Independent System . Total
Water Supply Facilities N Capacily Capaeily Capacily
Number (" day) Number (Y day) Number (" day)
Sao Francisco River 4 | 176,880 i .| 10810 |- 15 | 187,690
(Main River) (15%) _(55%) (9%) (9%) (10%) (43%)
' I ' 9,983 - - (. 9,983
Large Dam :
(4%) {(3%) (1%) (2%)
: 6 82,851 | . 24 57,455 30 | 145,306
Intake Weir =~ . = _ . : .
Puns (23%) (28%) (20%) (49%) (20%) | (33%)
Sfa':}fm Deco W “ o 13 19,192 | 77 | 41400 9 - | 60,592
RN %) | 0 | ©3% | 6w | 61w | 4w
N 2 | 2539 10 8,617 12 34,009
Sprmg " ' _ : Lo
e (8%) (8%) (8%) (1%) @%) | (3%)
Ttl 26 | 319,298 122 118,282 148 437 580
: ol (100%) | (100%) | (100%) | (100%) | (100%) | (100%)
Booster Pump Station =~ | 54 | 427,082 | 58 96,452 | 112 523,534
Parification Plant. .~ | 12| 270,475 | 46 90,601 58 | 360,776
Réservoir | 122 | 1086080 | 131 27,867m* | 253 136,475m’*
Mam Pipe Lin Ling (SO 900 mm) Lenglh 4553km - | Length:313.0km |. Length 768.3 km .

: Supporting Reporl : Master Plan Study
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Table-1.4 Present Amount of Water Resourees De?e_lopment '

Water Sources Sa? Franas-co : Surface Water Groundwater - Total
_ River Intake -
Intake _ intake Intake Intake
- | Number | Capacity | Number | Capacity | Number | Capacity | Number | Capacity
River Basin (m'/day) (m'day) | - - | (m’day) (m'/day)
187,690 155,289 <o 94,602 |- 437,580
ipe Stat 15 K3 102 - 148
Sergipe Sate o0y | (0o | (100%) (100%)
: 187,650 | - - 11,634 8,060 * 197,384
F . R. g ] 2 3 l . 3 34 ] *
Sao Francisco River 15 (100%) (1%) _ ?_,,_ ©%) | asw
10,583 18,322 . 128,905
J tuba Rive SR - 6 T 28 34 ’
apara_u a Rver . : (7%) (19%) - . (6%)
Sereine Ri o N i 69,946 1 47,676 '36‘ R TR 75
ipe Rive - - ol o
crelpe Siver T s (50%) (27%)
o o 24,091 Cbosed | T[24,655
V Bl- i R.. B - ‘ 6 - . 4 o '0 :
_ | Vaza Barris River (15%) G am| " (6%)
- 38,461 19,565 48,029
Piaui River *= - - - 10 77 006 7T 126 N
e | LT el o aem| |
Real River |5 reso o fiods o .s 20,985
eal Riv - . _
: : (%) | (1%) (5%)
Note.  Water in lhe l‘ollcmmg towns are supplicd from Real River basin in Bah:a State; mc!udlng in lhc above table.
' - Poco Verde: 74 m¥day (Groundwater: 2 deep \\ells)
- Tobias Barreto: © 300 m¥/day (Susface water: Weir)

- Samanbahia: © 20m/day (Groundwater: 2 Deep Wells)

1.2.3 Pub!ic-'tap System (Small Rural Water Supply) ,
“Single Well Systcni” constructed mainly by .COH'IDRO, consists of following facilitics:
1) Deep well (60 m in depth and 6 inches in diameter) . |
2) - Pump house | |
3)  Pipe line (50-110 mn in diameter)
4) Reservoir (5 — 10 m’)
5)  Public watering place (Pubhc t'ip)
6) Fence S _ _
Single wcﬂ system suppllics rcsidential waler only‘ to small rural arcas by means of publi'c?ﬁ_
tap system. In this report, the single well system is called as public-tap system agamst
private-fap system in urban and large rural arcas. Number of localities supplied by this

system reach 700 localities, account for 23% of total mral lOC’llllIOS (2,979 localmes as of
1996) in Sergnpe State. ~ :

124 Oihch)stcms |

The population that is not covered by pnvate tap and pubhc tap syslems depends mamly;
on rainfall collecting systcms (Cisternas) for residential water. ~“As mmwatcr is ot a
reliable water source, delivery truck water complements thls syslem in severe dlought‘
conditions on entergency basis, especially in Semi-arid region.. Watering pond (Aguadas)
sometimes supplies water for human use but mainly for livestock. e e

. Supporting Répb_rl': Master Plan Study
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1.3 Present Condition of Water Supply

1.3.1 Data Sources

As of private-tap system, DESO and FNS provide consumed water amount, supply water
amount and supply popuhtlon The data is compiled by localities on the monthly basis as
of 1997.

As of public-tap system, COHIDRO has only the number of the systems as of 1996.
There arc no available data of wells’ operation.  According to COHIDRO, some systems
were constructed in 1997 but no credible data. Thus, this data is to be used on the
assumption of the data as of 1997.

' _1 32 Water Supply Popuhtmn and Rate

Based on the data of DESO, NS and COI!]DRO number of localities suppllcd as well as
population and rate of water supply by private-tap and public-tap are tabulated in Table-l 5
to Table-1. 7

Since Watcr supply population by DESO could not be necessarily compiled according to
the municipality division, it is found that supply populatlon is more than total population in
some mumclpahtles

Water supply rate is calculated to be 80-130% by urban municipalities and the most of
municipalifies have around 100% of water supply rate.  Thus, it could be assumed that the
supply rate in urban areas be 100%. ' '

Water supply rate in rural area by private-tap systems varies from 0% to over 100%. It is
also caused by the different water supply division from municipality boundary. As it
might not be over 100%, water supply rates were set at 0, 20, 40, 60% by mummpallties
based on the calculated water supply rate by the data of DESO.

T‘lble~l .6 shows the rate set in such way, and the supplled populatlon calcuhted with the
rate and total populatton : -

Rural populatlon supp]lcd by (,OHIDRO publlc tap system was estlmated assummg that
one deep well could supply water to 100 peoples

Summarmng the above COHSI(‘IC[EIUO]]S the average water supply rates in 1997 in Scrglpe
State are descnbed as follows:

| ,- - _Urban: - 100% (Puvate lap systcm)
o Rural' L 35% (21% by private tap system 14% by publlc tap system)

Note that other systems such as ramfali collecting: system and waltering pond also supply
- water to 65% of rural population. ' However, water supply by the other systems is not
. counted due to its uncertamty e '

L Supporting Report : Master Plan Study
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Table-1.5 Numbc: of Localities Supp!led as of 1997

_ Number of Localities Supplied
Number of Total Localities . i Public Tap Other
River Basin ; : Private Tap S)‘Sim‘n System Systems
' Urban | Rural | Total | Urban | Rural | Total j Rural Rurat
Sergipe State 75 2 979 3 054 75 223 298 700 2,056
C100% | 100% | 100%] 100% | 76 | 10% | 23% | .70%
Sao Francisco River - 220 | 796 818 22 | N7 139 - 567
C100% | 100% | 100% | 100% | 1s% | 17| ta% | e
Japaratuba River | 105 | 212 | 223 | 105] 28 | 15| 53 31
| 00w | 100% | 100 | 100% | 13% | 1| 2% | 62w
Sergipe River 17.5 | 470 488 -12.5 30 47.5 134 3(}6
100% | 100% | 100%| 100% | 6% | 10% | 20% [ . 65%
Vaza Barris River - 290 | 345 T 5354 11 9 |9 28 | 125 200
©{ 100% | 100% | 100% | 100% | 6% | sw| e | ss%
Piaui River 10.5 722 732.5 105 18 285 1 188 . ) 51'5.
o 100% | 100% | 100%| 100% | 2% | 4% | 2% | - 72%
RealRiver | 550 435 | aq05] ss| 10 | 1ss| s | 336
| 100% | 100% | 100% | 100% — 2% 3% 2% | . 18%

Ta_ble-1.6" - Populatmn and Ratc of Water Supply b}' Prlvate tap System as of 1997

R e —— U T
Sergipe State 170784 | 483,022 | 1,653, 806 1,170,784 | 102 273 1,273, 057
- 100% | 100% | 100% | 100%| 2% | 1%

Sao Francisco River | 114768 | 111,050 | 225817 | 114768 | 42,118 | 156386
” o e | o0 | 00w | noon | asm| . eo%

Japaratuba River | 56,279 35,922 _ 92,20[ 56,279 _12,619. 68,897
| C100% | 100% | 100% | 100% | 3% | o 75%
Sergipe River 697487 | 81062 | 778,549 | 697487 | 6456 | 703,943
- Ll 100% | . 100% | o 100% | . 100% ). 8% ;'..__'.'90%

Vaza Barris River 96907 | 63,124 | 160,030 96907 | 7,505 | 104411
| 100% | - 100% | - 100%| "“100% %] 5%

PiauiRiver | 149,958 | 134232 | 284,189 | 149958 .| 27,678 | 177,636
| T e | e | teow ",V‘:Mmloo% A
Real River ] 55381 | 51,632 | '113,019_' 55,387 5397 1 61284
R RO R T R

Supporting Report : Master Plan Sﬁ:aﬁf
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Table-1.7 Population and Rate of Water Supply
by Public-tap and Other Systems as of 1997

_ ' Public Tap System Other System
River Basin Total Rural I"Ryal Population | Supply Rate | Rural Population | Supply Rate
Population | . gsypplied (%) Supplied D)
Seigipe State 483,022 70,000 14 310,749 65
Sao Francisco River | 111,050 11,081 w0 | st | 2
Japaratuba River 35,922 5,310 15 17,993 - 50
Sergipe River 81,062 13,428 17 61,178 75
Vaza Barris River 63,124 12,498 - 20 43,121 68
Piavi River | 134232 18,785 7 14 87,769 65
Real River S| s7e32 | 8897 15 42,837 74

133 Water Loss Rate
(.l)' _ Private-tap System

" The water loss means the uncountable balance of water volume belween supply/productron
and consumpllon due to pipe water leakage and the lack of measurement or other unknown
reasons. - Water loss is ckpresscd as the followmg equatlons '

QL QP QC '
R, = =Qu/Qr
Where QL - Water loss volume
R, : Water loss rate :
Q.  : Water production volume measured as out- -going ﬂow volumc from
, the storage tanks to the distribution nets
Q. ~ : Consumed water volume measured by means of the water meters

msta]lcd inside of each consumer’s property lme

Water loss rate as of 1997 vancd from 35% to 60% by water supply systems and
municipalities.  The water loss rat¢ on the average of the whole state accounts for 48%,
based on the water-supply and consumption data from DESO and ENS. - On the other
hand, according to the materlal by DESO and Caixa Economica Federal, Water loss rate in
the past and the luture program is shown in Table-l 9. I

_Table-1.9 Water Loss Rate ofActual Condltlon and Future Program

'Aéiﬁé!ll"rb‘gr'éﬁl' IR Actual S : ‘Program "

0 Year - 1[1993{ 1994|1995 [ 1996{ 1997|1998 | 1999 | 2000 | 2001 | 2002 | 2003

Water Loss Rate | 44% | 45% | 45% | 48% | 48% | 42% [38.25%, |37.60% |36.64% |36.64% [36.64%

Note: This actual water loss rate includes measurement error.

- This water loss includes 1) physical loss, 2) water consumption by unauthorized users, 3)
consumption and operational loss, and 4) inaccuracy of measurement of water production.

- . Supporting Report : Master Plan Study
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According to Table-1.9, water loss rate was improved to 42 % in 1998 from 48% in 1997
after the improvement project of measurement equipment in Aracaju. It means that
measured water production is too large. As a result, actual water loss rate except
measurement error is estimated to be less than 48% presently.  Therefore, water loss rate
in 1997 could be set at 42% in this Master Plan.

(2) Public-tap Sysfem

There is no information about watcr loss rate of publlc tap systcm ~In general, the figure
of 10% is employed as waler loss rate, which includes pipe loss, consumptlon loss and
operation loss. : : : :

134  Seasonal Fluétuatioh of Water Consum’ption on Private-tap System - -

Cocfiicient of seasonal fluctuation of water consumption is defined to be the ratio betwccn'
the maximum and the average of daily water consumption. - It was calculated based on the
fluctuation of monthly water consumption in 1997. = Seasonal fluctuation is shown in
Table-1.10. ' -

As Aracaju has large population, seasonal fluctuation of water consumption is not so big,
the coeflicient accounting for only 1.04." Contrarily, the other citics with less than
110,000 of population have 1.22 of the coeflicient of seasonal fluctuation on average.

Table-1.10 Co_efﬁcient of Seasonal Fluctuation of Water Co-nsﬁnipt_iqn in’.-1997. '

Urban Pooutation | © “Tzo00  [3000  [T0800  [20000 [ 5 ] 43947

P 2000 ~5000{ ~10000]| ~20000| ~110,000 £° | (Aracaju)

Cocfficient of 121 121 1.24 128 | 18 | 122 .04
Seasonal Fluctuation 2 : . |

1.3.5  Present Water Supply Capacity
(1) Prlv'lte -tap System

Based on the prescnt water c0nsumpimn and '1ssumed water loss rate (42% in the “hole
state), present water supply capacity by municipalities is estimated as following equation: . .
[Present Water Supply Capacity] = {Water Consumption] x (1 - [Water Loss Rate]) -

(2)  Public-tap System

According to COHIDRO, present water supply capacity of public hp syslem is assumcd to

be 30 llter/caplta/day Assummg that 100 persons utlllze a well present water supply

capacily per well was cstnmtcd as following cquation: . -
Water supply capacnly per well =30 llter/capntafday 100 person 3 m’/day per well

3) Present Water Supply Capacnt)

Present water supply capacities of private- tap and pubhc tap systcms are sumnnn?ed as
the fo]lowmg lable : :

Supporting Report : Master Plan Study
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“Table-1.12 Present Water Supply Capacity

: Private Tap System Public Tap System

River Basin Water Water Loss | Water Supply}  Water Water Loss §'Water Supply

. . Consumplion Rate Capacity [Consumption]  Rate Capacity

- ) (m*day) (%6) (mday) | (m'/day) () | _(w'/day) |
S’ergipc. State 163,234 42 281,438 2,100 10 2,333
Sao Francisco River [ 16,514 42 28,472 332 10 369
Japaratuba River - . 8,301 - 42 14,312 159 10 177 .
Sergipe River - _ 104,556 a2 - 180,270 403 0 418
Vaza Barris River | 13,772 2 23,744 375 0 an
Piaui River 14356 | 42 24,752 564 10 625
Real River 5135 2 | 9sss 267 0 | 297

1.3.6 Dmught and Water Supply Restrlctmn -

In dry season, rural areas in Semi-arid rcglon suﬂcr from water shortage. The years of
1983 and 1984 were in the severest drought and about 6,700 trucks in 6 drought months
were dlspatched to the mumc1p‘1]1ttes of which water supply mainly depends on rainfall
' collectmg systcms :

" Fven in- 1mm1c1pahty capitals, water supply is ot stable and water supply is often
restricted in dry season. . In 1998, Aracaju has been suffering from severe water shortage,
as well as livestock and rain fed agriculture in Sergipe State were damaged by this drought.

14 l_*‘utu_re' Programs of Water Resources Development and Supply

140 PROAGUA Pro;ects Proposed by Sergipe State

The fo!lowmg thrcc pr0jccts were submitted as PROAGUA Pr0jcct The smﬁmary of
these projects is shown i in Table-1. 13

- Expansion Project of Agreste Integrated System
~.— Expansion Project of Piauitinga Pipeline System
- Small Rural Water Supply Pro;ect in Semi-arid and Agreste Regton

Supporting Repori : Master Plan Study
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__Table-1.13 PROAGUA Projects Proposed by Scrgipe State
Project ftem Descriplion
Expansion |Qutline The aim of this project is to expand the water 5upp1y capacily of Agreste
Project of Integrated Watcer Supply System (ftabaiana Pipeline System) to meet the
Itabaiana increased water demand in its coverage ar¢a until the year 2016. - The
Pipeling Integrated System covers the communities of Areia Branca, {tabaiana, Campo
System do Brito, Macambira, Ribeira, Cajaiba and Mangueiras. New waler sources
from Jacarecica [l DDam is added to the existing water source to meet the
increased water demand. : '
Project - the reform and expansion of the intake and the pump station at Rlbelra
Description - the intake and the pump station at Cajaiba
(Alternative 1) |- the water trealment station in Ribeira and Cajaiba
- the treated water pump station at Cajaiba
| | - _the pipeline system to Campg do Brito
Project - “the reform and expansion of the intake and the pump station at Rlbelra
Description - the intake and the pump station at Cajaiba

{Alternative 11)

the waler treatment stations in Ribeira and Carrilho

- the duplication of pipeline from Ribeira to Cajaiba

- the water treatment station and treated water pump station at
Cajaiba/Mangueiras :

- the water treatment station and treated water pump siallon at llabalaua

- the duphcauon of the pipeline system to Campo do Brito

- the pump station at Canipo do Brito for Tapera da Serra

the treated water pipeline for GarangaUTapcra da Serra

Project Cost

RS 5,028,357
Expansion |Outline The aim of this Project is to expand the water supply capacuy of Fiauitinga
Project of Integrated Water Supply System (Piavitinga Pipeling System)-to meet the
Piauitinga increased water demand in ils coverage area unlil the year 2016. " The
Pipeline Integrated System covers thé communitics of Lagarto, Simao Dias, Riachao
System do Dantas and Colonia XIII, Tanque Novo and the villages on the way from
' Simao Dias to Sao Jose.  New water source from Gov. Dionizio Machado
Dam is added to the emstmg water source to meet the mcreased \\aler
- jdemand. :
Project The expansion \\orks are lmplcmented in lhe three slages namely, the
Description immediate slage Isl stage and 2nd slage and include the following major
‘| works:
- the reform of eustmg treatcd water pump slalmn in Salgado and Lagarlo
- the raw waler intake from the existing compensation reservoir of '
COHIDRO -
- the water treatment station in Lagarto
- the booster pump stations to Simao Dias and Riachao do Dantas
- the pipeline
_ | - the clevated tanks for the distribution of waler (o the v1||agcs :
Water Sources [The water from Gov. Dionizio Machade Dam and the water from olhcr
: water sourc¢es shall be mixed because of the salinily of water from the dam in
the proportion of 20% to’ 30% of water from lhe dam’and 80% to 70% of
: | water from other sourccs.
Implementation | - “The immediate stage shall be fi mshed unhl lhe year 2001
Schedule - The 1st stage shall be implemented at the year 2000.
. - The 2nd stage shall be lmplemented at the year 2005 ]
i Project Cost  [R$ 9,962,382, N
Project . Htem Descnplmn _
Small . Qutline The o‘bjectwe of this’ PI'OJCCt is to" support low-i income famlhes in 24
Rural ' ‘municipalitics located - in the Semi-arid--and- Agreste région, through
Water supplying good quality water to those communities for human and animal
Supply consumption. . Direct beneﬁciarics reach 84,840 persons throtigh the
Project in . project. - e o '
Semi-arid | Project - Installation of300 deep \\clls .
and Description - Construction of 120 waltering ponds
Agresle : - Construction 'of 3,430 rainfall collecting systems
Region - : - Recovering of 204 single public-tap water supplx system (deep well)
' Implementation Implemenlallon Penod 4 years
Schedule -
Project Cost RS 16,197,000 ]

- Supporling Report : Master Plan Study
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1.42  Expansion ijcct of Sao Francisco Pipeline System

Summary of the expans:on pchcl of Sao I‘ralwlsco Plpellnc System is shown in Table-

1.14.
Table-1.14 Expansion Project of Sao Francisco Pipeline System
Item Pescription
The st stage of the project of Sao Francisco Pipeline System was implemented in 1980,
to be realized within 10 years. ‘The aim of this project was based on the necessity to
_ meet the increase of waler demand in Aracaju city and the implementation of big
Qutline industrial projects.  The Ist stage of the system consists of 1) the intake located 2 km
' from the Propria City -with a pumping capacity of 5,000m*h (L.39m%s or
120,000m’/day), 2) 90 km of pipcline in gravity and pressure flow sections, 3) passage
tanks, 4) pressure release tank and 5) treaiment station with 0.74 m*/s capacity. -
The implementation of 2nd stage of Sao Francisco Pipeline System is aimed to meet the
Objeclives niccessity of water supply fo Aracaju city and to the industrial sectors located along the
pipeline until the year 2010. :
Pipeline . .
- The dupllcat:on of grawly-ﬂow papehne with 14,480m lnng, with dlameter of 1200
mmt, of ducule cast-iron p:pes series K-7
{;’:SJ::; tion - Passage tank from the pressure line (o gravily ]me with capacity of 30 OOOm
P Alteration of coitro} syslcm for energy dissipation in pressuré relief tank constructed
in 1st phase. :
1st Phase of - Recovering and restoring of the existing pipeline, principally anti-corrosion works
20d St ' : '
o R age Trealment Station
{on going) . L " . i 3
Freatment station of complete conventional type with a capacity of 0.90 m’/s.
Contracted Value
RS 36,857,046.00
umping Stati N _
- Pump House: 5 more.pumping units to be installed in the existing Pump House, with
individual flow volume and potency of 3.51m%s and 1810 cv, respectively.
- Control Building: The various equipment for protection, command and control to be
installed in the existing control building. _
Proje(zl o - . Substation: One more power transformer of 7.5 MVA shall be mstal]ed in the e\ﬂsllng
Description -

2nd Phase of

_substation for step-down of voltage from 69 kV to 4.16 kV.
Pineli

; Pressure Flow Sccuon Pipeline with 24 495m Inng, with diameter of | OlOO mm, in

2nd Stage “clded steel plate tubes standard API 5L X-42, with 5/16” of thickness.
. - Section in gravity flow I: Pipe]me with 16,007m Iong of 1 200 diameter and 9 765m
long of 1,100 mm diametér, in welded stcel plate pipe, standard APE-SL GrB.
- “Section in grawly flow It: Pipelme with 24,096 fong and 1,200 diameter in ductile
"~ cast iron, series K-7; and 2,536 m long and 1,200 mm diameter in welded steel plate
_ tubes, standard API-SL Gr B, thickness from 9/32” to 5/16”.
[mplementation -
Sehedule T!_}g cxgcqhon period is espmatg to_ be 18 months
Project Cost 2nd Phase of 2nd Stage: R$112,561,759.91

. _ Supporting Report : Master Plan Study
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1.4.3  Semi-arid Project Concerning with Sci'gig)c State .

Scmi-arid Project is the proposal of water resources development and supply in
northeastern semi-arid region in Brazil, utilizing water sources of Sao Francisco River.
The proposal includes the plans of the whole river basin.  Water distribution systems
concerning with Sergipe State are Sertao Sergipe Project (13-1) and Xingo Project (1-4) as
follows: ' '

~  Water intake T3-B in the ltaparica reservoir, to supply the Allo Sergipe Project
which allows to irrigate around 55,000 ha in the region of Paulo Afonso and
Brigida, in Bahia and transporling the basin up to next of the city Pinhao-PE.

~  Water intake T-4 in the Xingo reservoir, to supply the Xingo Project which has the
objective to irrigate around 15,000 ha in the neighborhood of Poco Redondo city in
Sergipe, beside to benefit the local papulation with other uses of water.

Tablé-l.ls._ Watef Supply Project concerning with Sergipe State -

Project " Sertao Sergipe Project : Xingo Project
Water Catchment |T3-B {Itaparica Dam Reservoir) | T-4 (Xingo Dam Reservoir)
[rrigation Area o - . 55,000 ha - : 1'5',000 ha -
Number. . . . , 25 ' 8 -
Reservoirs : B R et - -— , - EUE—
Tolal Volume 1,940 million m* ~ 390 million m?
Channel Extension : . 335km _ o 50 km o
Number 5 ' ' - ' , -
Tunnel - s : e
Extension o : - o L -
Number o _ | o A |
Siphons : e
: Extension 0.2km _ 2.0 km
Number - o . -
Aqueducts - : —
Extension . : . : S
Gates ' ' : ‘5 ' .
Number I o - . i 2 :
Water Manometric Height - e '  40mandSOm
Puniping : : -1 :
Station Flow : ' o - _ 10 m¥/s
Annual Power Consumption SR o 100 Gwh
Hydro-electric Number : : S : I SN
Generation  {Power 30 Mw B
Plant : - B - : : ~
.an Annual Generation Capacity . 380Gwh - S -
Total Cost of Implementation o R$315million - .{  ‘R$70 mitlion

Stupporting Report : Master Plan Stidy
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CHAPTER 2 OBJECTIVES, POLICY AND PLANNING CRITERIA

2.1 Objccm es of the Plan

Toward the target year of 2020, a plan of water resources development and management,
which is a state vision from the water scctor, is proposed through sustainable water
resources development for the purpose of securing stable life of the state people. The
objectives of the plan is sct as follows:

1)  to supply clean and erough water for state people through public water supply.

2)  to supply industrial water through public water supply for the growth of
manufacturing industrics.

) fo supply irrigation water to '\grlcultumlly potcnhal land for the achlcvcmcm of
~ high productivity.

4}  to maintain cnvnronment'tl quality through sustainable water resources
development.

The state economic development will be accelerated achieving the above objectives.  ‘The
GRDP in 2020 becomes R$ 4,400 per capita in the state of Sergipe. This GRDP
corresponds to over 1.8 times of present GRDP and to 57 % of national GDP per C‘lplta
(currently 53 %)

2.2," " 'Planning Pd]iC);
(1) , Futurc Watcr Demand

Concemmg domestic water ‘demand, the demand required for improving the level of
existing water supply services (service level improvement demand) shall be gauged,
together with theé demand that takes future population increase into account (population
increase dem’md) - The service level improvement demand refers to the demand made
necessary by increase of per caplh consumption and supply rate, resulting in improved
living standards. - The population increase demand is nccessary to gauge demand for the
possible cases where population movement from rural areas to the cities continues and
urban population concentration reaches a peak.

Industrial water demand and agricultural water demand arc strategic water demands

~ conceriied with economic vitalization. - Sincé this is demand for water needed to achieve

the correction of regional disparities in the state and the mitigation of poverty (important

issues in water resources development projects), it is necessary to strike a batance with the

'- lbilg-terlii development plans and industrial development plans. . Furthermore, if the

~ processing of agricultural products (agro-industry) is developed in districts where irrigated
: farmmg has becn mtroduced this will lead to the: creation of a further demand for watcr.

-]n-thisMa’ter Plan _S_t'udy,- 'lhc “slr’ategic scenario”, in which population and induslry was
redistributed -in - consideration with decentralization, .is “adopted, since the Aracaju
“cosmopolitan aréa has  alcady been saturated with population and industry, and
decentralization is also advnsable in the view point of water supply and development in
Serglpe State.

o Supporting Report : Master Plan Study
G-15 - C . '



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

(2)  Water I{e$01lrces Development

The water resources to be targeted are surface water and growndwater within Sergipe State.
Surface water to be targeted for development refers to the waters of the six rivers that flow
through Sergipe State, i.c. Sao Francisco River, Japaratuba River, Sergipe River, Vaza
Barris River, Piaui River and Real River. = Sao Francisco River,” which is a major river
flowing through seven statcs, is the most stable water resource of the said rivers.  Vaza
Barris River and Real River originate in Bahia State, and the river flow that originates from
this state is also considered to possess potential for devclopment.  Water quality,
especially saline contamination, shall be taken into account for water resources
development, ' '

Allhough groundwater can not be expected to provide as much water potenual as surface
water, il is cheaper and more convenient waler source. Groundwater : sources ‘could be
made use as the domestic water for small and medium towns, and morcover it could
complement surface water sources of urban and large rural citics.

In the western and northern semi-arid districts in the state; rainwater is commonty used as
water resources by directly collecting and storing rainwater. - However, as its reliability is
relatively low and water truck must ass;st to supply water in a dry year, ramwatcr source is
not applied in this plan.

3) Water Suppl)

' Concermng surface water dcvclopmenl facilities, examination shall ﬁrst be camed out on
the plan for waler conveyance from Sao Franmsco River, which possesses the most stable
and abundant potential. ~ Xingo Dam, located in the northern tip of the state, is a
promising intake pomt that allows water to be supphed over the widest possible area.

~ Regarding the other rivers, intakes weirs, dams Ieservoirs and other developmcnt facilitics
shall be examined. : - S : 3 :

In districts which cannot be covered by the above water conveyance plait or intake weir,
dam and reservoir plans, the appropriateness of  groundwater use shall be ascertained.
Concerning groundwater that possesses high salt concentration, the fea31billly of usmg
desalination to unprovc water quallly shall be exammed

4 Implementatlon of Pro;ect

The construction of facilitics contained in the Masler Plan should be lmplemented stcp by o
step in line with increasing water demand.  Facilities for municipal water supply shall be
constructed in line with .population increase. - In the case ‘of industrial -water and.
agricultural water, since plans also exist for the construction of basic infrastructure not
related to water supply, facilities shall be constructed in accordance wnth plans lald down '
by the state for long-tcrm mdustnal deVelopment i - SR

- The pl’OjeCl for water couvcyance from Sao Pranmsco Rlver should be a mulll purpose"

project intended to supply municipal and irrigation water to the.semi-arid belt and other - .

districts.  Since the supply of domestic water to semi-arid districts mlght be implementcd '
under PROAGUA, it is necessary to clanfy the cost allocatlon concerning thls

Supporting Reporlr : .Masler Plan .S’lud—j
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5 Institutional Plan and Operation & Maintenance Plan

An important factor in water resources development and management is the achicvement
of an appropriate distribution of limited water resources to cach consumer sector and the
proper operation of the distribution systcm In view of this, the following measures arc
required: '

-~ Setting up of a system for coordinating the interests of cach consumer scctor
{public water supply, power generation, imluslry tourism, cnvironmcnt, ctc.)

-~ Cost recovery and demand control through pricing

—  Participation of users and residents, and dcccnlrall/atlon in the arca of water
resources management and development : :

-~ Institutional developmcnt for the unplcmcntatlon of mulh purposc projects

The institutional plan contained in the Sludy will not only compllc a plan for the
strengthening of water resources-related organizations in Sergipe State (encompassing the
above components), but will also contribute to the realization of the PROAGUA project
objectives.

23 Goal of Water Resources Development and Supply '

The goals of water resotirces devclopment and supply as wcll as river basm managcmcnt
arc sct as follows: - :

(1) o Target Year
f argct year for the Master Plan was sct at Ihc y ar of 2020

(2) Domestic Watcr Supply‘
(a8)  Water Supply | Rate '

As of 1997 the water supply rate for urban population has reached almost 100%. The
water supply rate for the rural population in Sergipe State is estimated to be 21% by
private-tap system and 14% by public-tap system, totally 35%. Water supply for the other
65% of the rural residents depends on rainfall collecting systems. The targets after 1997
lnve not yet been officially addrcsscd in Scrglpc State. o

Fhe gml of mummp'ﬁ water supply rate is scl to provnde clean watcr to urbdn and rural
populahon inthe followmg manners:

" For urban areas: to contmue and achlcve completc coveragc (100%) in 75
'mumcnpahly capitals.
— - For rural areas: lo provide waler for 60% of the rural population mth the prlvate—
tap system and for 25 % with the public-tap systcm by 2020 "lo!al 85% of ruml
“ population will be supphcd with ¢lean water. -
~ Replacing public-tap to private-tap: Half of the presenl publlc -tap systems in thc
' sztll tural arcas aie {o be replaced with the prlvatc-tap system by 2020.

Present water supply rates in lhe nmmcnpalmes are so different éach other that fufure water

~ supply-tates are to be set. by municipalities according to current conditions. - Water supply

. rate. smprovement m Sergipe State toward the target year of 2020 is set up as shown in
Table- 2 1. ' : : S :

- - Supporting Report : Master Plan Study
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Table-2.1 Dontestic Water Supply Rate
Year : 1997 1998 2000 2005 2010 2015 2020

Urban Water Supply Rate 100% 100% | 100% | 100% | 100% | 100% § 100%

Rural Water Large Rural Area 21% | 22.7% | 26.1% | 34.6% | 43.0% 51.5% _60%
Supply Rate Small Rural Area 14% | 14.5% | 154% | 17.8% | 202% | 22.6% 1 25%

Total 35% | 37.2% | 41.5% | 524% | 63.2% | 744% | 85%

Note: Rural water supply rate was sel by municipalities based on the present supply rate.  But the rate in
2020 is same in whole the Sergipe State.

(b) Unit Consumphon Rate of Domestic Water

Unit cousumphon rate of mumcnp'ﬂ water are s¢t as shown in 'l'ible 2 2

Tablc-2.2 Unlt Consumption Ratc of Domcstic Watcr_

‘District - * Unit Consumption Rate’

Urban o - Aracaju City : 190 litfeapita/day
Arca | - Other Urban Arca ' ~ 160 liv/eapita’day
Rural "~ Large Rural Area 120 lit./capita/day
A“Area Small Rural Area 1 70 lit feapita/day

(c) Water Supply Loss Rate

The total supply amount of walter required is oblamcd by 'uldmg the margm for losses and
leakage to total water demand to be consumed. The margin should cover losses and
leakage, which occur at intake, conveyance, {reatment, distribution etc. For private-tap
sysiem, present water loss rate is sel at 42% and the goal of the future improvemeiit
program is set at 25% in 2020. = For public-tap system, 10% is emploYed as water loss rate. -
Thus the design water supply loss rates ave set as follows.

Table-2.3 Water Supply Loss Rate _ : _

Year : 199? 1998 2000 2005 2010 2015 L2020

Waler Private-tap System 42% | 41.33% | 40.00% | 36.25% | 32.50% | 28.75% 25%
Loss Rate | Public-tap System | 10% 10% 10% | 10% 10% | 10% 10%

3 Industrial Water Suppl)

Industrial waler supply rate is defined to be a ratio of total mdustnal walcr dumnd to
public industrial water supply (by private-tap system) The industrial water supply rates
were sel by micro-regions as shown in Table-2.4, in accordance with the current rate of

DESO’s water supply to industries, as well as mduslnal dcvelopment stratcgy and water
resources polential. : '

The rest of mduslml water 10 bc not supphed by pubhc waler supply system namely

private industrial water, shall be obtamed mdmdually by means, of dccp wells
development at the near 31te of hctorics :

(4) . Agricultural Water Supply

lrngatlon projects are planned so as to conmbute 1 % in the S % of pmjcctcd GRDI’
growth, Thus water resources development for irrigation is planned to sausfy Ihc water
demand of those i lrngauon pl'O_]CClS : :

© Supporting Re[;);—l = Master Plan Study
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Table-2.4 Industrial Water Supply Rate thrvough Public Water Supply

: Yeur 1997 1998 | 2000 | 20058 | 2010 2015 | 2020
Sergipe State ' 5% 5% 5% 10% 15% | 20% | 28%
01- Sergipana do Sertao do Sao Francisco 9% 9% 9% | 25% | 42% 58% | 75%
02- Carira % 7% 1% 3% | 53% 77% | 100%
03- Nossa Senhora das Dores 3% 3% 3% 15% 26% 38% | 50%
{(4- Agreste de Itabaiana -] 10% 10% 1% 14% | 26% | 38% | 50%
05- Tobias Barreto 30% 30% % | 21% 39% 51% | 75%
06- Agreste de Lagarto 0% 0% 0% 13% 25% 38% | 50%
07- Propria : | 2% 2% | 2% 8% 14% 19% | 25%
18- Cotinguiba 0% 0% 0% 6% 13% 19% | 25%
09- Japaratuba 2% 2% 2% 8% 13% 19% | 25%
10- Baixo Cotinguiba 1. 0% 0% 0% 6% 13% 19% | 25%
11- Aracaju ' . _ 14% 14% 14% 17% 19% 22% 25%
12- Boquim - 3% 3% 3% | 15% | 26% | 38% | 50%
13- Estancia 0% 0% 0% 6% 13% 19% | 25%
(5) Water Resources Managcment

- Institutional and juridical proposal and plan is made in order to maintain sustainable water
resources development and conscrvation, and to properly implement proposed projects for
water resources development and supply.

(6) . Regional Development Scenario _ o
Two regional development scenarios, namely “trend scenario” and “strategic scenario”,

‘were proposed for future development in Sergipe State.  Water demand of both scenarios
. in 2020 were estimated and are compared in Table-2.5. ' -

The 40% of the water shortage of Aracaju in the trend scenario are to be distributed mainly
to the micro-regions of Estancia, Agreste de Lagarlo, Agreste de Itabaiana and Sergipana
do'Sertao do Sao Francisco in the strategic scenario.  In this study, “strategic scenario” is
adopted for the Waler Resources DeVelopment \/{asler Plan in Sergipe State.

, Tz.lble-'Z'...S Water Shortage b) Sccnarws in 2020
' Unit: 1000m*/day

Siralcglc Scenarlo . Trend Scenano Diflference
Micro- chlon ln::; **1Utban| Rural | Total ln:ir; 3" Urban| Rural | Total Ing;: 5lUrban| Rural | Total
: SI:RGIPLSIA1L S R47.5 12524 1 47.2 {547.1 1229.7 260..3 47215372 | 178¢ -79] 00] 10.0
oi- Sergipana do Sertao a - , ' ' ' o
do Sao Francisco 177 {2187 2.1{4l6 4.’_2 124 21| 187]135]| 94 Q.O 229
02- Carira 1.01 7.9 1.4 10.3 1.0 79{ 14| 103] 00| 006] 00} 00
03- ggﬁ;‘ _S""h"“‘ das’ 08| s7| 12| 77} 08| s7| 12} 27| 00| 00| 00} 00
04; Agreste de Ttabaiana | 150 [433 | 7.7] 660 62[339] 7.7[47.8] 89| 94| 00182
05- Tobias Barreto -‘ 44| 4] 38| 196] 44| 114] 38]|196]| 00] 0.0 00{ 0.0
06- Agreste de Jagarlo 356167 495722638 73| 49|390| 88| 94| 00| 182
o7-Peopria - | eS| 2te| ta]202] 43|60 11223 22| 47| 00| 69
. |08- Cotinguiba = = | 28] 43 13 g4 17| 20] 13 49 L] 23 00)] 34
09-Japaratuba = | 29| 57| 19)105] 1.8) 33| 19| 7.1] Li| 23| 00| 34
"| 10- Baixo Cotinguiba - | 872.3 | 128 | 0.9 }101.0 | 87.3 [ 12.8| 09{lcl.0]| 00| 00} 00| 00
11« Aracaju -~ . - 409|632 741165 63.0 [1229| 74 {1933 |-22.1 {-54.7| 0.0]-76.8
12- Boquim 30| 1441 95{268] 30| td4d4] 95]|268) 00§ 00] 00| 0.0
13- Estancia . 2961187 40523252 93] 406|386 44| 94| 00[ 13238
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2.4 Planning Criteria
2.4.1  Domestic and Industrial Water Resources Development and Supply

(a) Water Supply System

Domestic water supply systems are divided into following two categortes 'tccordmg to
present condition of water supply system in Sergipe State.

- Urban and large rural area: l’rnvate—tap walter supply system
—~  Small rural area: Public-tap water supply system

Another water supply means, such as rainfall collecting system and watering pond are not
discussed in this study because of their unreliability - Water-truck delivery systcm is nol
situated as a water supply system but as an emergcncy activity.

b Urban and Large Rural Area

In urban and large rural area, domestic and industrial water is supphed by prlvate tap
‘system, which is dwldcd into integrated system and mdependent system '

The areas supplled wrth walter prescntly by the mtegraled systems are pl'mned to be
supplied by the integrated system in general because of no good potentnl of surface water
and groundwater in these areas. : :

In general, tlle nearer weter resources  are -the: economical development. The areas
supplied with water presently by the independent systems are planned as following rules:

~ Except arcas with water supply : potential -of Sao Francisco River, the first
~ alternative is groundwater development if there is.good" potentral groundwwter
aquifer. : :
~ " In the case of no good groundwater potentral and much developed water requested
following alternatives are studied, such as 1) surface water development by weirs
_and intake pumps, and 2) connecting integrated systems.

(e) | Small Rural Avea

In small rural arca, resrdentnl waler is supplled by publrc -tap system, whlch is- named -
“Single Well System”, by means of groundwater development Des*thmzer lS also.
planned if nccessary : '

(d) . Industrial Water Supply

Industrial water is assumed to be consumed in urban and large rural area but not ] small :
rural avea.  Then industrial .water is supplred by private-tap systcm with the supply rale
mentioned in Table-2.4.  The rest of industrial water not supplied by prlvate tap system 1s_f
assumed to be developed by means of groundwater near the srte by mdtvrdual mdustnes :

Supporting Report : Master Plan Study
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2.42  DPolicy on Agricultural Water Resources Development

The policies for water resources development in agricultural sector are set as follows:

~ Agriculture water supply projects are classified as: 1) Irrigation Project, 2)
Livestock Project and 3) Aquaculture Project.  Water sources of livestack
breeding depend mainly on watering ponds (Aguadas) or wells near farms because
the livestock water demand is regionally scattered and the volume of individual
demand is small.  The project scale of aquaculture in Sergipe Staté is very small
and its necessary water amount is considered to be uegllglblc ‘Thus, irrigation
water development plan is mainly discussed in this study. | .

-~ Water sources for irrigation arc to be mainly surface water of Sao Irancisco River
and large dam reservoirs. Groundwqtcr and direct intake from a river are appllcd
only for small scale lmgatlon projects.

2.43  Surface Waterll)cvclopm-cn(

'(l) Level of Compensaﬁdn Discharge

In Brazil, the 10-year return period 7-day ﬂow (Q7, 10) has recently cotne {0 bc used in low
water management.  The (Q7,10) refers to the mean annual minimum 7-day flow with 10-
year return period, and this is secure as compensation (|1scharge to the downstream when
developing new water resources of river flow.  How many percents of (Q7,10) should be
secured varies according to the states, namely 100% in Sao Paulo State, 50% in Parana
State and 30% in Minas Ger'us State Unforluna'tely the rate has not been stipulated yet in
Sergipe St‘ite ' '

The “compensation dlschargc could be dclmed as the discharge necessary to maintain the
normal function of a river, and consists of maintenance discharge and water-use discharge.
Maintenance discharge has been stipulated to be maintained even at times of low flow,
with overall consideration to the follows: 1) boat transportation, 2) fishing, 3) scenery, 4)
groundwater level maintenance, 5) preservation of plants and animals, 0) preservation of
cleanliness of river flow. Waler-use discharge i is the flow neccssary for the consumptive
usc of the river water at all points downstream. :

In delailui planning, the maintenance dischargbshmlld be studied, taking into account of

 the items mentioned above, and water-use discharge should be investigated from a survey

- of the river waler rights. Tlowever in framework planning, detailed investigation is not.

afforded because of limited information and time. In this Study, the 20% and 100% of

N (or2 10) is applied as compensatron discharge for direct intake plan and for dam plan
_ respectlvcly

- (2) : Secunt\ chel of Wa(er Suppl)

' Low ﬂow secunly in phns of weirs and dlrcct mtakes has been set (o ensurc the qbstracllon
“of new devclopment dlscharge even in the worst drought in ten years for domestic and
industrial ‘water supply, and in five years for irrigation water supply In thc case of dam
~ development, bothi cases of smgle and multi-purpose, low flow security is set against the
worst drought m ten years as determmed for water supply projects for domestic and
mdusmal usc : - -
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(3) Compensation Discharge and Available Discharge

The detail setup of compensation discharge (Qc,,) and available discharge (Q,y) is as
follows:

< Perennial River >
Weir Intake or Direct Iniake
Qen =20% of (Q7,10) (Security L cvcl 10 years return period) -
Q. =80% of (Q7,10) (Security Level: 10 years return period for human use) _
Q,v =100% of (Q7,5) — Qcy (Security Level: 5 years return period for itrigation use)

Dam and Rgsg_ voir :
Qe =100% of (Q7,10) (Sccurlly Level: 10 )cars relurn penod) -
Q. = Newly developed discharge (Security Level: 10 years return period)

< Non-perennial River >

Weir Intake or Direct Intake. (Mg_nthly Basis) _ '
Qe =10% of (Quuav: 10) (Security Level: 10 years return perlod)
Quy =90% of (Qyay> 10) (Security Level: 10 years return period for human usc) _
Q,w “100/0 of (Quiavs ) — QN (Securlly Level: 5 years return period for 1mgatlon usc)

-~ Dam 'md Rescr\rmr
- Qe =10% of Qpeg (Secunty Levcl 10 years return pcrlod) :
- Quv=90% of Qgeq (Security Level: 10 years return peried for human and 1rr1gauon use)

Where, Queav: Momhly Average Dlsclnrge
: Qe Development Discharge .

244 Ground\\ater Decp Wcll Dcvclopmcnt
n PhnnmgCrltcrn

The required number of decp wells to meet the fegional demands is estimated for ‘the’
formulation of the groundwater development plan. Deep wells provide a more stable -
source of water with beiter quantily and quality than shallow wells, which are affected by
droughts and are not a reliable source for sushnmble developmcm 111_6 following criteria

are applicd for the dcvclopment plans ST '

~ Urban and Large Rural Water Supply: Water supply in urban’ aréas requires
large volume of water. Pumped water from one borehole is determinicd based on
the assessment of safe yield according to the hydrogeological characteristics of the
area. Standard size of boreholes is 15 cm in diameter and lOOm in depth..
Desalinizer is not installed and pure water wells should be developed. A well, if
saline water is found, should be abandoned and a new pure waler well should be
developed because of much developmcnt water volumc reqmred in urban and largc E
rural areas. K

~ — Rural Water Supply: Standard size of borcholes is 15 cm in diameter and 6Um in ,

*depth.” A deep well is assumed to cover an area with 100 people A dcsallmzcr

should be installed if saline water is appeared. : :
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(2) Safe Yield

Groundwater development is carried out through drilling boreholes.  Yields of boreholes
are himited and over pumping causes adverse effects, not only to groundwater environment
around the borehole, but also to the borehole itsell.  Therefore, the safe yicld should be
determined for cach borehole for sustainable groundwater use.  Success rates in quantity
and in quality are also taken into account for deep well development.  The safe yield,
success rates in quantity and quality depend on main aquifer and the best aquifers in
Sergipe are Alluvium, Barrciras/Sergipe and Sergipe formation. Refer to Table-2.6.
These yields and-rates are compiled by municipalities and vary as follows:

—  Expected Yield ' : 40-600 m*/day
- Success rale in quantity : 45-90 %
—  Success rate in quality : 10-100 %

Table-2.6 Well Capacity and Water Quality by Aquifer

Success rate Success rate

: Aqu.lif.-er ': - | Expecled yield Spcciﬁc.c'apacily in quantity in quality
' ' ' (m*/day) (m*fday/m) (%) (%)
Allwviom | 600 .10 95 100
Bar_reiras)Sérgi'pe _ ) R Cl D ..17_ ' 80 35
Barreiras/Craton | 70 4 : 8 _ 90
Tucano S - 10 4 60 ~ 60
Sergipe . . mw o | B 0 | e
[j(i[_ninid_(,‘ﬁﬂi'ﬁﬂé A 7_ 40 ) o _.45 lO
Dominio Poco Redondo 40 _ 2 45 10
Dominio Maranco - | - 40 2 45 ' 10
7D_<-)-n'1i|_1i(:> Mrié_unirc ' ,. ‘40_ _ : | 2 60 - 15
[)_(.)fl_.l.illi_(s Vaza-Barﬁs‘ _ so | _ 1 ) 15 40
Dominio Bstancia | s} 3 0 | 50
'Cra'.ton'do Sa0 Francisco | - 10 2 | .15 30
Domos:de Ilébafana . B 70 - | 4 15 a8 35

Note:  ‘Fresh water” means chlorine (Ci} is less than 250 mg/l.
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