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4.8.5  Plan of Piaui River Basin’

(1) Water Demand and Shortage

Water demand and shortage in Piaui River basin is estimated as shown in Table-4.35.

Table-4.35  Water Demand and Shortage in Piaui River Basin

River Year : 1997 | 1998 | 2000 { 2005 | 2010 | 2015 | 2020
Water Demand (m’/day) 56,118 57,819] 61,222 76,388| 95,727120,580{152,577
Private Industrial Water (m*/day) . "20,739 22,008 24,4461 30,9021 38,006 45,167 52,327,
Necessary Supply Water {m’/day) 47,198] 47,933| 49,403| 62,282 78,936{101,493]131,329]

U8 industrial Water 104 109 118 6,116 15,637 30,502 51,771

13;:ge Municipal Water: Urban Area - | 41,368] 41,664 42,256| 47,178 52,520] 58,542 65,526

Iiurai ~ Municipal Water: Large Rural Area | 5,727) 6,161 7,029 8,988 10,780 12,449 14,032

Area Curreit Water Supply Capacity (m*day)| 24,752 24, L1520 24,752 24,752 24,7525 24,752| 24,752
Supply Water Shortage (m*/day) 22,447 23,181] 24,651 37,530 54,185 76,741)106,577
Supply Water Shortage Rate (30) 91 94 100 152 219% 310 431
Source Water Shortage (m*/day) 26,936] 27,818 29,581| 45,036 65,0224 92,0901127,893
Water Demand (m*/day) 2,819 2,825 2,838 2,878 2,929 2,992 3,069

Small Necessary Supply Water (m*/day) t,473 1,524 A__‘ml_,627 L8897 2,188 2,501 2,842

Rural Current Water Supply Capacity (m/day)| -~ 626 ~ 613} = 585 - 517 449 381 - 313

Arca Supply Water Shortage (n*day) - 347 912 1,042} 1,38 1,738 2,120 2,529
Supply Water Shortage Rate (%) 135 149; 178] . 267) - 387 - 556 808
Source Water Shorlage (m’!day) 1473 1,5240 1,627 1,897 2,188 2,501 2,842

(2)  Plan of Water Resources Development and Supply

Plan of water resources development and supply in Piaui River basin for the target year
2020 is shown in Figure-4.26. -~ Source water to be developed within the basin and supply
water to be consumed inside of lhe basin are explamed in Table-4.36 and summanzed as

" follows:

-~ As for urbah and large rurai water supply, 99.6 thousand m"’/day of water is newly .
* developed within the basin.  Of this source water, 70.8 thousand m*day (71 %) of
waler is supplied to the own basin and 28.9 thousand m*/day (29 %) to other basins.
Supply water into the basin is supphed wrth 66% from the own basin and 34 %
from others. :
- Surface water is main sources in the basin, aecountmg for §7 % in water supply for
~ urban and large rural area and 85 % in total water resources, =

—  Trrigation water is supplied from the own basin by surface water occupymg 17%
of source water to the own basm . '

Table-4.36 Sﬂurce and Suppl) Water i in Plam Rlver

- ltem U/l Rural S Rural|lIrrigation| - Total
S/W | G/W | Total j G/'W S SIW G/W | Total
Source water to inner basin 57,897] 12,868] 70,765 2,529] 20,956 78,853 15,397 94,250
Source water to oufer basin - 28414 437 28,851 -] - -~ 28414 437} 28,851
Total inner source water | 86,311} 13,305 99,616] 2,529 20,956] 107,267| 15,834] 123,101
Supply water from inner source | 57,897| 12,868 70,765 2,529] 20,956 78,853 15,397 94,250
Supply water from outer source | 35,812 . 0] 35812] - - 35,812)- . 0] 35,812
Total supply water 93,709} 12,868} 106,577 2,529 20,956] 114,665] 15,397{ 130,062

Note:  Source water in U/L rural is expressed as supply water base, -
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4.8.6  Plan of Real River Basin

(1) Water Demand and Shortage

Water demand and shortage in Real River basin is estimated as shown in Table-4.37.

‘Table-4.37  Water Demand and Shortage in Real Basin

River Year . 1997 | 1998 | 2000 | 2005 | 2010 | 2015 | 2020
Water Demand (m’/day) . 14,402| 14,706| 15,312 16,9121 18,895| 21,332] 24,330
Private Industrial Water {(n/day) 679 718 798 9001 9991 1,060| 1,068

Urban Necessary Supply Water (m’/day) . 16,535] 16,995 17,916] 20,202) 22,868| 26,044| 29,860

and Industrial Water 36 38 41| * 268| - 577 l 032 - ’!i6(6(5

Large Mumcspal Water: Urban Area - 115,279] 15,496} 15,929] 16,812] 17,978 19 444 21,258

l;ural Municipal Water: Large Rural Area 1,220] 1,462| 1,946 3,123| 4,314] 5,568} 6,937

Area Current Water Supply Capacity (111’/q§y) 9,888} 9,888 9,888 9,838 9,888 9,883 9,888
Supply Water Shorlage (m*/day) | 6,648 7,108] 8,028! 10,315] 12,981} 16,156] 19,972

© Supply Waler Shortage Rate (%) 67| 72| © Bt| . 104 131 163] 202
Source Water Shortage (im*/day) 7,977 8,529 9,634} 12,378} 15,577 19,387} 23,967
_ [Water Demand (im’/day) - b L210F 1,218] 1,233 1,281 1,343} 1,421] 1,518

Smal:l [Necessary Supply Water (m’fgqy) ' 684 702f . 740] . 854] - 998| 1,179 1,405

Rural Current Water Supply Capacit;,'_(gj’lday) 297 290 277 . 245 213 181 148

Arca Supply Water Shortage (m'/day) 387 . 412 . 462 _ 609) 185 998| 1,257
Supply Water Shortage Rate (%) - 131 143]  167| . 248 369 553 848

~ [Source Water Shortage (m’/day) 634 702 740 854 9981 1,179] 1,405

2) o Plan of Water Resources Development and Suppl)

Plan of waler resources devclopment and supply in Real River basin for the target year
- 2020 is shown in Figure-4.27. Source waler to be developed within the basin and supply
waler to be consumed 1|131de of the basm arc explained in T‘lblc—4 38 and summarized as
follows: .

~As for urban and hrgc rural water supply, 8 8 thousand m3/day of water is newly
- developed within the basin. - Of this source water, 8.5 thousand m*/day (96 %) of
* waler is supplicd to the own basin and 0.4 thousand m*/day (4 %) to other basins.
Supply water mto the basin is supplied with 42 % from the own basin and 58 %
from others.
~  Only surface water is the water source in the basin for water supply in urban and
large rural area, and occupying 88 % of total water sources if mcludmg small rural
water supply sources. : -

- Table-4.38 Sourcc and Supplled Water in Real Rlver

item U/L Rural " IS Rural| frrigation} -7 . . Total .
. . SIW | G/W | Total | G/W SIwW SAW | Gf'W | Tofal
Source water to inner basin - 8,431 c 0| 8,481 1,257 - 8,481 | 1,257 9,738
Source waler to outer basin 351 0 351 - -} 381 0 351
Total inner source water 8,832 0 3,832 1,2571 . 0 8,832 1,257} 10,089
Supply water from inner source | 8,481 S0 8481 1,257 0 - 84811 1,257 9,738
Supply water from outer source | 11,175 316 | 11,491 - - 11,175 316§ 11,491
Total supply water : 19656 3164 19,972 1,257 0| 19,656 1,573 21,229

Note:  Source waler in U/L rural is cxpresscd as supply waler base.

Main Report
(I-175)



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

e €T VAN BARRES DAY
(518D DIAS}

Area for Devetopment of Water Supply System

53 mBol of the proposed Water Suppls Sxstem

) Simbol] Project T Sembol] Profout
: Independent Water Supply System Vtepratcd Watce Supgls 6yatem
& Susrface Waler Development 107 | Fatwuciia e ] I
[:I s Independent Waler Supply System - P . Tadenpert Water Soppls Savem -
Surface Yater and Groundwater Deselopment - 11205 | Toiom Bommcie T 1553 1 ton foma
: Independent Water Supply System ' 11329 _{ Criisnape by |
Groundwaler Development :

¢ Integrated Water Supply System

7: ==— 1 Existing Pipelines

g ® :City
= : Proposed Pipelines . : Viflage
. : Existiag Irrigation Project ) :Existisg Wells
ane— 3 Boundary of River Basin O Proposed Wells

s 3RBEE

L}
Y
.

1 Block Division of Integrated Water Supply

Figufe-d.l? o Water Resources Development Plan of Real River Basin

Main Report
(1-176) ’



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

The cost estimation of the pro_:ects in the Master Plan Study has been conductcd usmg the
unit costs per representative capacity of facilities related to Water Resources Development
proposed in the Study. The unit costs for each type of facilities have been established by
compiling the costs for past and/or existing Projects or otlier equivalent data that the
related organl?attons in the State of Sergipe have bcen presented '

4.9.1 Composrtron ot‘ PIO]eCl Cost
PlO_]CCl cost in the nnplementatlon stage is composed of thc foliowmg cost 1tems

(1) Constl uctlon Cost CC

" This is the cost required for the constructlon of faelhtres and other related works mcludmg L

the preparatory works. The cost includes matertal and equlpment cost and labor cost

including 1) installation and erection of equipment, etc. as a dtrect cost, DCC and 2) dn‘ect

_ and indirect beneﬁt BDI, 30% of DCC as an mdnect cost : ‘

: '(2) Land Aeqtusrtron and Compensatton Cost LACC - _

. ~ This cost covers thc cost associated wnth the land requlred for prOJect nnplementatton such
- as land acqtltSllton resettlement temporaly use of l'md and compensat1on for propertles

(3) Cousultmg Servrces Cost CSC T

" The cost covers the cost for consultmg engmeermg setvices requned in the whole pertod of

T the ploject nnplementatton and is taken as 10 % of CC and LACC.

' (4) Admmlstratlon Cost AC

. Adwiinistration cost of the Government covers the cost for superwsron and management of -

“the project nnplementatton by the Govermnent staff and is taken as 1% of CC, LACC
Z CSCandCT SRR : : o

- (5) Contmgency CT

Contmgency includes the phys1ca| contmgency of 5% of CC LACC and CSC No puce -
escalatlon is consrdered -

- (6) GovernmentTa\ A

o Government Tax is mcluded in the unit costs for estnnatton

' 492 Prolect Cost

Cost estnnatlon for the Study is based on the costs and prlces al the tlme of August 1998
Lxchange rate of Brazthan “Real” to US$ as of August 1998 is US$ 1 = R$ 1 18

The estnnated cost of the pt’OjeCl proposed in the Master Plan is summarlzed in Table 4 39
The costs of each project are descrtbed in Table-4.45. = The cost_s for Multl Purpose '
projects and main pro;ects are shown in Table 4 40 to '1 able 4 44
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Table-4, 39 Summary of Progect Cost Proposed in Master Plau
Unit: R$ mllllon

. Note:

Domestic and !ndusmal Water Supply
Item Integrated | Indepen- Small Totat lmgatlon Total
o ' : WIS dent W/S | Rural W/S | -~ L
1. Construction Cost - 600.98 | - 14547 "~ 63.31 809.76 354.72 | 1,164.43 |
2. Land Acquisitionand |+ 54 026 001 [ 101 1174 | 1275
Compensation Cost . - - - ST :
3. Consulting Services Cost | : 60.17 14.57 6.33 81.07 - 36.65 117.72
4. Administration Cost  6.95 168 (.73 9.36 4.23 - 13.59
5. Contingency . - | 3300 o802 ] - 348 - -+ 44.60 . 20.16 64.76
{1) Price Escalation 000 | - 000 - 0.00 - - 0.00 - 0.00 - 0.00
(2) Physical Contingency 33.10 802 348 44.60 - 2016 64.76
6. Government Tax - ¢ . S B . Gl -
Grand Total ] 701.94 “170.00 | .- 73.86 94580 | - 427.50 | 1,373.30
Go\'emmentTat isinctuded inConslruclionCosl D S e e

Table-4 40 Cost of Xmgo Dam Multl-Purpose Plpelme Pro;eet o

' Project Component b

Cost {million R$)

(1) Xmgo Dam Pnpelme Pro_;ect (Domesuc and lnduslnal WIS Projecl) . 145.66
* Caninde Block - i L S - 5373
- Nossa Senhora da Glona Block 54.87
. Frei Pauio Block - o ©37.06
(?) Sao Francisco lmgat:on Prgject - e 223.07 7 -
SR Total St : 368.73 :
Table—4 41 Cost of Vaza Barns Multt Purpose Dam Pro;ect o
B Pro;ecl Companent - ‘ " Cost (mllllon Rs)
: (l) Vaza Bairis Dam Project (Domestlc and lndustnal WIS Pro_lect) 186 24
| - Dam Construction .~ - : : . - 6325 T
" Water Supply facilities (Itabalana) 5904 -
i Water Supply facilities (Lagarto) - 6395 o
(2) Vaza Barris [mgatlon Pro;ect i 23722
- Total 209.46 -
No_te: lmganon pl‘QjECl docs nolmcludc dam conslrucuon eos{ No allocallon is don» _
Table-4 42 Cost of Agreste Integrated Water Supply Projects
| o Pro;ect Component " Cost (mllllon R$)
PROAGUA - : - ' 14.56
Vaza Barris P:pelme : - - 25.60
Vaza Barris Treatment and Dlstnbutton 3345
Vaza Barris Dam (Allocated Cost) 1581 oo
I : Total T 89.42"'

Table-4 43 Cost of Plaultmga Integrated Water Supply Projects

Cost (mllhon RS)

S R Pro;ectComponent i.i.
[ PRoAGUA . AT 329
" ... | Vaza Barris Pipeline T T 27__20- AR
| Vaza Barris Treatmen{ and D:stnbutton 36.75
: VazaBamsDam(AIlocatedCost) ol e 18l T
: Total .- 89.05 -

o
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Tablc 4 44 Pro;ect Cost of Vaza Barns Dam

- ltem - Property - Cost (mlllnon R$)
Dam ' Fill Dam w/ Dam height 36m . . . - 16.62
Spiliway Free Overflow Open Channel 35.55
Diversion Channel Gravily Flow Open Channel - : NG
Check Dam - Concrete Dam w/ Dam Height 14m - - w22l
| Compensation Land acquisition of 1,600 ha 1.4 00
Total o '

- Lo St 6326 -

Table-4 45 Cost of the each PrOJect Proposcd in Master Plan

. P R Project . Y . Project
ijeci ' Cost .- o Projcct T ~ | Cost
ST (1,000RS) R Ny |(1.000RS)
Domestic and Industrial Water Supply EYURTUS Sao Francisco: Deep Well Development 0 | 0 503
UrbanfLarge Rural Area (Infegrated Sys.) 701,938 | Carmopolis: Deep Well Development oo 612
Project Expansion of Sao Francisco Pipeling Sys 258,011 § General Maynard: Deep Well De\elopmem S p o 465
Aracaju Well Developinent Project © 27,003 f Maruin: Deep Well Developiment ' 1,511
Project Expansion of Agreste Pnpelme System - 14,562 | Riachuelo: Jacarécica R. Development 71,793
Project Expansion of Pianilinga Plpellne S)slem - 9,293 "5 1 Deep Well Development 22,039
Xingo Dam Pipeline Projeci 145,662 § Rosario do Catete: Siriri R. Development . - | - 2,042
1) Caninde Block S . 53,7290 - . : Deep Well Developmént - | - 3,454
- 2) Nossa Sénhora da Gloria Block ~ 7 54,8721 S. Amaro das Brofas; Deep Well Development : 552
3) Frei Paulo Block o 37,061 | Barra dos Coqueiros: Decp Well De\elopmeni 1 2925
Vaza Barris Dam Project - ; 154,618 | Sao Cristovao: Deep Well Development D 2,132
(include dam cost allocated with lrnga!lon pro_lecl} “UE ) Arava: Camboata R. Development 1,195
1} Agreste Systém ([tabaiana) - : - 74,854 1 ; Deep Well Development 1.159
2) Piauitinga Systém {Lagarto) | 79,764 § Boquim: Gaiangal R: Development 3,748
Project Expansion of Itabaianinha Pipe. System 34,305 ] Cristinapolis: ltamirim R. Dévelopment 4,106
Pioject Expansion of Propria Pipeline System “. 4,814 | Pedrinhas: Afaua R. Development - < .7 .77 | 2,193
Project Expansion of Alto Sertio Pipeline Sys. | - 20,518 . : Déep Well Development - -0 644
Project Expansion of Sertaneja Pipeline System 33,152 § Salgado: Grito R. Development . 2,002
~iUrban/Large Ruraf Area (Independent Sys) 170,002 " Deep Well Development i - 1,159
| Gararu: SFR Direct Intake " 635 Estancia: Piauitinga R. Development = -~ 6,825
| Muribeea: Deep Well Development 846 : Piaui R Development ' - 4,061
- | Nossa Senhora das Dores: Pirol R, De\elopmen! 2,870 -+ ; Deep Well Development 2,938
| Mathador: Vermelho R. Development “. 2,113 % Indiaroba: Paripe R. Development - 21,184
‘1 Deep Well Developfiept .- .. 221 .. .598 ;ltaporanga D'Ajuda Fundo R: Development - 5,851
" | Tobias Barrelo: Jabiberi Dam Rasing Project 16,787 : -+ Tejupeba R. Development | 63,539
Brejo Grande: Deep Well Development *. 564§ Santa Luziado l!a.nhy Atiguitiba R, Develop.- | - 1,481
Ilha das Flores: Decp Well Development - - | - 594 fSmall Rural Area (Residential W/S Only) 13,866
| Neopolis: SFR Direct Intake - - 2 - 8,310 Single Well System (Public Tap) 13,866
Santana do Sao Francisco: SFR Direet Intake - 1,861
Capela: Siriri R. Development ' © 3,650  Quixabeira - 35,051
"+ Adeira R: Development : 3,301 Jacare-Curituba - =+~ 37,852
Divina Pasiora; Deep Well Development 523} SaoFrancisco 7 L 223,070
Sanla Rosa de Lima: Deep WeIIDeveIOpment 457 Ladeirinhas ;o d o e 28,742
Sirviri: Deep Well Development - " 62Bf Jacarecica Il 44,545
Japaratuba: Deep Well De\elopment ' 1,762 |  Vaza Barris . - : 54,839
Japoata: Deep Well Development * - ) - 540 (include dam cost allocated mth WIS pro;ect) i
Pacatuba: Santo Antonio R. Development - .- 1,922 Entre Rios ' L B 12,397
Pirambu: Dzep Well Development .2 - - 1,327 ]  Estancinha H CLL001
Note: Vaza Barris irrigation project does not include dam construction cost. Nb allocahon is done TR

g
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| 'CHAPTF RS WAI ER RESOURCES MANAGEMEN’I‘ PLAN
_.5.1 ' Instltuttonal Plan _

5.1.1 Grant ofWater R]ghts x

It has created to grant ‘water rlght for water wrthdraw and for efﬂuent dralnage to every
- water users. - Then, water users have to get waler rights from the competent government,
Thus, the grant system of water use rights is a legal action and also an effective tool for
water resources management by the federal or state governments. - The water code
(Decree No.24643, July 1934) also stipulates that a water user obligatorily has to get a
water right from the government, - -1t also gives general stipulation on concession,
~ authorization or permission of water use and obligation to titleholders. - It classifies water

- rights into two types: (a) water for public utthty as concession level and (b) water use other

than pubhc uttllty as authorrzatlon leVel T S

' "In the drafts of the state decrees the grant is also admltted as a tegal tool for water
© resources management " Then, the grant should be set up in eon51deratton of the followmg
conditions ‘The proposed prlorlty order is shown in Table 5 1 : .

o n Prronty of water use purposes
- 2) Classnﬁcauon of waters under envnronmental legrslatron
- 3) Preservatlon of multlple water use. Sl ’
- 4) Malnteﬁance of navrgatlon system whenever necessary

Tahle-S 1 Prlorlty Order of Water Resources Use

Purposes L s Pnority Oder .~ -+ . Categories of Water Use
.- 1) For support of human lives - Potable water, domestic water supply

Publlc Purposes 2) For kéeping natural & Public hygiene, safety, natural anlmal lwes -
it social environment <00 ecological balance ¢t LT
* 't 3) For public utilities - - -:° .. Transportation (navigation) -

. Private Purposes' .. 4) For economic activities*. .- Agricultural, livestock & fi shery produetlon e
oo e e ... industrial production, commercial & service © -
e - P activities, tourism : '
e i - 5) Foramusement* © <.t Recreation, sports
Note _ *Pnonty ordcr depends on the socio- econormc s:tuatlon in the river basm

o As menuoned in the law of state pohcy, the water resources are qurte lmuted in the State of
Sergipe. < In ‘addition, thére are many existing water users in the state, who live relymg on
. water and therefore who havé to get rights-of water uses. At the time of granting for
- water use apphCants thus, the competent agency should consrder the following conditions
. to control water quallty and quanttty and to dlstrlbute water rlghts effectively and equally

B in thestate

E *'—l) f.ﬂln case of water mtake, to mamtaln Water balance taklng into consrderatton of water _
ol i'-aVallabxhty, mﬂuence of downstream and extstlng water users. - - - :
o 2) To, promote multlple -use system io utilize water resources eﬂ‘ecttvely 7
©U3) Incase'of efﬂuent drainage, to effectuate the eCOloglcal balance wrthout detrlment
o to'environment in the basin, |
. 4) To take great care to grant water nghts to pollutant charge dllutton of efﬂuent
L »becaUSe the dtlutlon does not make the quantrty of pollutant decrease and makes the
K . treatment of eﬂluent drfﬁcult technologreally o -

SRR Main Report
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512 Charging to Use of Water Resources o
o Chargmg to Water Rcsources Use

The ehargmg systcm to users of water resources isa new admlmstratlvc lnstrument in the
statc as well as in the country. Therefore, there are almost no examples of the charging
system in the country. The study team collected some cxamples in forelgn countnes
unplementmg the chargmg system :

The unit of pricing water resourees is pcr liter/sec per year”. 'This is because the water -
resources potential is given in the form of discharge capac:ty, i.c., “liter/second”. © Even in

reservoir and groundwater resources, their potential is given in the same form takmg into

account of rechargeable cap'tcrty . In areas of scarce water resources, thus, the prlcmg .
~ unit would rather be based on “per llter/sec per year”. In Sergipe State, water resources
atre quite serious pamcularly during dry season, so a charglng umt would rather be set as
: “per liter/sec per year”. , S e SRR

| The water charge to mdustrial use is summanzed m Table 5 2 As shown in the table the o

~ water price of industrial us¢ varics considerably,  The prlces are set by the respectwe
govemments which reflects the water policy of the respectwe countrles‘except Clule
- Chile, the prlce depends on the relatwe value of water in a free market :

Table-5, 2 Rate of Chargmg to Industrlal Use in Fore:gn Countrles B

Counlry ' Water Price (USS per htter!sec} - GDP pér Capila (_SS)
Japan . S 2160 e T 28,500
Philippines - .. . 002 ' 900 . -
Zambia - . - 0 B20 T 450 o
Chile . o or o0 T g T s S2,700 ¢

- Romanta = . ... -~ 7 80 LT A LS00
Brazil Ceara ~ & 320 o 280(} A

lnduslrlal and agrlcultural uses have separatcly determmed sectoral water allocatlons in .*-
most countries. - In many countries to date, the much hlgher value of industrial water, as .
compared with agricultural uses, is set a high economic cost in the existing allocation.  In
Japan in fact, the agricultural use is not charged to usage of water resources. - In the

Ph}llppmes the small users (tess than 5, htterlsec) of agrlcultural purpose are not charged,
either.  Although these  allocations | may have been appropriate hrstorrcally, future”-
developments nught change thelr cconomic 1mp11catrons ' . .

The GDP per caplta in Serglpe State is estlmated at R$2 400 (equwalent to US$2 600) in -
- 1997. - This value is close to Chile and Ceara in Brazil.. - It is also about six times higher
than that in Zambia but one-tenth lower than that of Japan “Taking this observation into

“account, the umt charge for: Sergxpe is set at most between USSSO and US$100 per o

lltterlscc

The source water reqmrement of the respectlve sectors is estlmated under the present_ : '_ :
- conditions and in the target year 2020. . Hence, the- requrrement means not: actual peak ©.

water demand of consumers but water volume withdrawn from the competent river basin,

~ Then, in case that the river basin has poor water resources and ‘can not cover the water o o
demand, the withdraw ‘volume would be smaller than the peak demand because some -

 source water has to be transferred from other river basins, - Table-5.3 shows the results of R
the estzmate of source water withdraw from the state domam, that is, threg river basins of -~ -

Japaratuba Sergipe and Piaui. The ‘table also shows tWO kmds of req’uirernent estrmates, '
ic., ﬁve river basms except Sao l“ranersco Rlver and all six niver basms IR '

. ‘(,_‘,’5,) Pl
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Table-53 Wat.m.ﬁWi_thtrl'raw':_rw-f)"i and 2020

Unil: litter/sec

1997 - Lk : - 2020

' ; : Suiface Ground . i - Surface Ground
Water Resourecs User . o Water . . Water - Total WVater Water Total
Three Ri\’_er_aninsf‘, o 1,287 . 2,218 3,565 4,522 3,147 _ 1,669
CUiban & Lage Rueal . cuep o a968 0 a3s1 . 1662 - 3070 4731
* Water Supply - SRR . : ] ] -
: SmallRuralWatchupply IR | AT €. A I I | L Y R A
- lerigation - - - - : 800 S0 - 300 2,860 -0 2,860 -.
Five River Basins™® - - © 2,804 2,625 L3519 10218 0 35712 13,790
(Uban & lage Rual g0 - e 349 3245 3460 6,108
Water Supply - ; R S, _ -
Small Ruzal WaterSuppIy o T 23 T ey e e T 2 2
- Tuigation il i G000 - 0 2000 - 6972 . -0 692
Al River Basins™ - . ;. 23897 . .7 3,006 - 26903 .. 50,440 0 - 4002 - 54,442
Utbn & Lage Rual 3597 2979 - 6376 < 87183866 12585
\ValerSupply S o , L o A S o
Sma'llRuraIWaterSupply o 21 27 0 1S s
- Imigation = = 20300 - e 0 0 20300 41,722 -0 - 41L122

Note ~ *1 Three rivérs under state domain are Japa:aluba, Sergipe and Plam -
) *2 Five rivers include Vaza Barris and Real in addition to the three rivers above.
s ‘3 Six rivers include Sao I-‘ranciseo in addilion to the ﬁ\'e rivers above. '

: The revenue of ihe state govemment through the chargmg system is estlmated asa product
of water requnrement and a unit rate of charging to water resources use.  Table-5.4 shows
the results of the total amount through water resources charge in terms of the three cases

" mentioned in Table-5.3.  Hence, groundwater is under state domain, so chargmg revenucs
to groundwater of the tespective cases are identical in all cases, as shown in the table.

The annual révenue from the thece river basins in the state domain is estimated -
approxlmatcly at US$215,000 in 1997 and US$426, 000 in 2020, in case that the unit rate is

~ set as US$50 per litter/sec. - Furthermore, in case that the unit rate is set as US$100 per

liitér/sec, the ‘annual revenue from the three river ‘basins is estlmated approxlmately at

. US$429 000 in 1997 and US$852 000 in 2020 - : '

Tahle-S 4 State Revenue thr()ugh Water Charge' 1997 and 2020

R 1997 . 2020
- }Vate_r‘ Resource's User' o Reqilire'rhent Water Resources Charge " Requuemeni Waler Resources Charge”
s e ’ - US$s0 - - US$100 USSSO - Uss100
4 RS (litter/sécy - (USS 1000/Year) = -~ (litterfsec) - -~ (US$ lOOGfYéar)
CSurfaceWater ;. T D e s e
- ThreeRiverBasins” .. 1,287 . 65 . 129 .. 4522 . 226 | . 452
| . FiveRiverBasins® - 2,894 T . 145 289 T 10208 . S10 1021
-7 Al River Basins U 23897 o L1950 2390 T 50440 7 2522 7 5044
- Growndwater - - 3006 710 - 300 . 4002 200 400
-ThrecRnerBasmCase Ttan93 U 21s o 429 T 8524 L 0 4A26 T T 852
-'_-"4'FneRneer}msCase" L5900 Tt - 295 0 U058y - 14210 ST T710 SRRV . 71
" All River Basins Case’!. 26903 1345 2,690 54,442 ¢ T2 A

0 Note: : *1I Unit rates of cha:gmg are set in two altemauves US$50 per imerlsec and USS]DO per Iluer/sec :
Ll ~ *2 Three rivers under stale domain are Japa:atuba, Sergipe and Piaui. * ‘
" *#3 Five rivers include Vaza Bamis and Real in addition lo the three rivers abmc

" *4 Six rivers include Sao Francisco in addition to the five rivers above. -

T T Main Report .
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* If the state government take over the authorization of water right granting to the threc
rivers under federal domain from the federal government, the state government could have
a power on granting of water resources use right on the federal rivers, i.e., Vaza Barris,

Real and Sao Francisco rivers. Table-5.4 shows two kinds of revenue estimates, i.e., five
- river basins cxcept Sao I‘rancrsco River and all six river basins. Hence, the unit rates of
water resources charge are assumed to be the same as those in the above, The revenue
from five river basins is estimated approxrmately at US$589,000 in 1997 and
US$1,421,000 in 2020. - In the case of six river basins, the revenue is cstrmatcd
approxrmatcly at US$2,690,000 in 1997 and US$5,444,000 in 2020. - The total revenue
from the six river basins is 6.3 times larger than that from the three river basms in the state
domam in 1997 and also 6 4 tlmes in 2020

A water agency. in the state wr]l be establrshed in the future The water agency wrll be
_ managed on the basis of the chargmg revenue to water resources use. - Furthermore, the

appropriation to the water agency and river basin commrttecs is limited to less than 7.5% =

of the total revenue from the charging to water TESOUICES uses (State Law No.3870, Art.27).

" Since this rate of 7.5% mrght be increased to 10% in the near fulure after the law -

~ amendment, the rate of 10% is used to cstrmate the budget for the water agency and :
commlttce expcnses Lo : : : SRR

Supposmg that the water agency has 12 full trme members at matured stage the annual e
expenses for the agency and river basin commlttees are estlmated as US$264 00(} at 1999 =
price lcvcl _ : o : S L

_ ]he total atmual expense of US$264 000 is larger than the total revenue in 1997 from the -

_ chargmg to water uses in three river. basms under the unit rate of US$50 per- lrtterlsec o
- Even in the case of the umt rate US$100 per litter/sec, the total annual. -expense accounts
- for 62% of the total revenuc in 1997, . That is far larger than 10%, the rate limited in the

state law after amendment. ‘The cases that exceed ten times of the total annual expense PR

" are only the followmg two cases: (1) the revenue in 1997 from the six river basins under :
 the unit rate of US$100 per litter/sec; and (2) the revenue in 2020 from the six river basms :

- under the unit rate of US$50 per litter/scc as well as US$100 per litter/sec. * Since the rate |

of US$100 per litter/sec seems to be consrderably high as compared with the foreign
examples the rate should be set at US$50 for the starting point. - Anyhow, the water -

agency could be cstablrshed in accordance wrth the progress of water resources chargmg o

system

| @ Chargmg to Ffﬂuent Drscharge

R ihc charging system to cfﬂucnt drscharge is also found here and there m the forelgn * _4 S
countries mainly in Europe, although the examples of the system are not many even'in ... =
- Burope. According to Romanian chargmg system to effluent discharge, the basic’ umts L

are based on the weight of. pollutants, ~ They are suspended solids and BOD

- Romanian case, the charging rates are as follows: (1) 32,298 lei/ton (US$0 0020 per ton) of _ o
suspended solids; and (2) 130,578 lei/ton (US$0.0082 per ton) of BOD;. * In Sergipe State e
_the charging system to effluent discharge would better be mlroduced after the .~

establrshmcnt of the chargmg system to wrthdrawal of water resources in the future e

T .3'_-Mqir_rR.eporl
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_5 1. 3 Organuation Plan o
' (1) : Flrst btage Plan ot‘ Water Resources Management

ln the state pohey, the orgamzatrons for water resources management arc eomposcd of
' _CONF RH, RBCs, WA, FUNERH and SRH. The structure of these organs is figured out
- as shown in Figure-1.24 of Chapter 1. However, most of organs are still under
: prcpar'rtlon and do not exist at present except SRH and CONERH/SE in the state level.

- The SRH has to promote (he followmg major works for the begmnmg perlod

1) To form Rwer Basm Comrmttees in the state domain.
2) To establlsh a draft of grant system of water resources use -
© - 3) Tocreatea draft of “charging systems to water resources users and emuent discharge
4 To formulate a master plan of water resources for the respecttve river basins
' S) To promote some multrple-use water resources prOJects in the master plan
. 6) Tosetup and to operate an mformatron system of water resources _
7 To get hold of present situation of water resources in the respectlve basins
8) i‘o estabhsh an observatron network of hydro!ogy and aqurfer . ‘

_Moreover, the state revenue from the ehargmg system is expeoted for supportmg the new
orgamzatlons The expected amount through the charging system might be not crough to
support the new orgamaatrons and therr works, if the charging rates were smatler than the
. expected.  In order to promote the works above, thus, the SRH has to be ﬁnanctally '
~ supported by the general fund of the state govemment for the time being. Besides, the
~ " SRH has to be strengthened to promote the works as a leading organization in the state
govemment Then the SRH must be sirengthened in accordance with the progress of
requlrement to water resources management A draﬂ plan of the new SRH for the ﬁrst
- stage is 1llustrated in Frgure-S 1

L In the future, a lot of works in water 1 resources management W()uld make headway along

'_wrth the economic growth in the state. At the time when the SRH will not be able to do
- works effectively, the water agency (WA) could be separated as an mdependent
orgamzatlon that is, the second stage for water resources management

o Fmally, the FUNERH could be establlshed for managlng the fund from the chargmg
system, after the water market takes a firm hold in the state and also in the country, ~ This
_ " is the final stage for the institutional frame of water resources management The strueture
- of the frame shown in Flgure-l 24 of Chapter 1 is camed out in the thlrd stage '

(2) Tralmng P]an

R _'The voeatronal trammg is essentlal to 1mprove the employee $ capablhty and eventualty _
. the performance of the orgamzatton 'The ways havmg béen apphed in the water sectors
S Were an on—the-_lob training, Although the on-the-job trammg is_ strll one of the

' "r_"consrderably efficiént mithods and therefore it has been applled m every field wrdely, it

- will be “Tiécéssary’ that the training be carricd out with mor¢ systematlc and premeditated

| plarmmg In addmon to the on- the-job training, workshops and seminar programs mrght _

. “ be useful for new workers in the field of waler TESOUICes, management to get necessary
' techntca] knowledge for the tlme bemg L , o :

T U e " Main Report
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Iurthermore the S[‘PLAN l‘ F C/SRH has to crcate a trammg program for new workers and
agencics concerned. The SRH in the MMARIHAL must have enough capablhty of staff
training owing to cooperation with the World Bank’s training program. = Upon
deliberation with the MMARHAL/SRH, the senior members of the SEPLAN] LCISRII
should formulate an ophnmm tralmng program I'or new workers

| l ~ SEPLANTEC -

CONERH

. RBCs . .

“SRH oy ..De.l_l_b_crativ_c Function:
. Juridical Accessory . e
— = T General Coordinator
Communication Accessory ———— T T -
Departmentof | - - Department of Water 1| Départmentor |
Development and " Resources - A dh’ti nistration
© " Qperation Management R o
T L - Coordination LT S Coondiarion
Cooog{tfi}ggn Oftice for - - Coordination- 31| * Coordination - . Oﬂ(_foorrt_ilnglort.l.
) \{o'it; o | _Hydrological, " Officefor .- {:}:] - ORicefor || - ; %leg or ene_n;a
ATOnIOTg. . Aquifer and 'P]annmgand ‘1 - Information - o veniees
Mainteaance and E . NN
Supervising Cnvironmental - . ) Programs COELEL T System
: e Observatlon i . : R i b R " Coordination -
_ S | BRSSO S NI S0 BRI S XIRU N iy —{ Office for Human
R . Coordination R 1 5 Coordmauon .| |- Resources.
Coordination : Lo Lk Al o
- * Office for Coordination ~ |:j:| " Ofiice for
Office for Land I £ Office for Prot 1 N 4 IR
Affairs and —— Collectiono ice for r_o_|ects . nsp'cctlonan ; C d l;
: Water Resources and Studies | 1| Granting of Water cordimalton
;R_eseltle_ment _ . Charge - SRR . " Office for Finance
: | and Accdunting’
Operatlona! Functlon C

Flgure- 5. I Organization_ ._P-lan of .SRHV_'atili‘_irst._Stage

1 4 Partlclpatlon of le ()rgamzatlons

Pubhe partlcrpatlon ‘and decentrallzatlon are . the key concepts of water resources

management. In the laws, civil organizations are expected to attend to river basin

commrttecs, members of which are sclected from the local associations and orgamzauons o
interested in water resources. Thus the stakeholders 1nﬂuence pollcy formulatlon of
“water system, alternative desrgn mvestment choice’ and management. dectsrons Then,'
they will take the responsrbrhty for ‘their water system In’ fact, the stronger the
' partrcrpatlon and mterest to water system the users have the morc succcssful the pro_lect

s The partlcrpatron of crvrl orgamzatlon is put mto pracllce through CONERH/SE and Rrver R

Basin Committées (RBCs).  According to the state decree No. 18099 dlsposcd on 26"‘ of
May 1999, the eight members are expected to attend CONBRH as representatwes of the
water users and ervrl soeletres related fo water resources

| :(l_irss)" o
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According to the draft of the water resources management, the ten members are expected
to attend each RBC as representatives of the respective water users and civil socictics
- related to water resources. Ilowever, the names or statuses of the members are not
identified so far. - Only a representatwe of Indian communitics is expected to attend the
- competent committec. Other members are selected among the cconomic fields such as
_ agriculture and manufacturmg industry, "~ In addition to those, some members  of
professional or academic standing should be added to the respcctwe comml(tees in
' comphancc wnh the sntuatlon of thc nver basms -

5 1. 5 Cost Allocatlon of Multl-Purpose Fac;lltlcs

_ 'In development of multlple use facilities, the costs for thelr constructlon are allocated fo
© users takmg part in their works. - The method of this cost sharing is called as cost
' allocatlon ~ Although there are several methods for cost allocation, the * separable cost
~ remaining benefit method” is generally in many countrics adopted at present. . It is
recommendable for Brazil to adopt this method to allocate the costs of multlple -use
facnlmes The sm]phﬁed procedure of thc method is 1]lustrated in Figure 5 2. '

Sectoral o o SRR

- Watér Resources e —

Development Plans N R l an

" Single Purpose - | ::.- L " ‘ : Mu]ll -purpose
" Projects - S .- Project

Annual E-coeﬁts o : G
CELL i # S B o Project._Costs‘
Cﬁpita‘l—‘iz‘eo_]éeoeﬁte - — — 1_
L T R 0| ‘Total Cost of Multi-
o Sl e o - purpose Project
Y [T L purmose Proje
Justifiable _
“ Bxpenditures .} ... . g

: k . .' .-.Separql-)le COStS-

Remglntngd.l.?sllﬁable R EESa ‘Remaining -
: xl__mll ares B o] Jeint Cost
' ‘Perc'entag'e - RS CEE >1 | .
~Distribution - [T b g e
e e p e e oo | Allecated Remaining |
FE AP A I I— - JointCosts - | . .

Allocated Costs of
Project Components -

S _Figiirel_s.z Co:st-AllocotiooVPfo'c'edur.e of Multi-putposeFacitities_

N Main Report
= {I-186) < -



The Smaj: on Water Resmlrces bevelopmém in the State of Sergipe, Brazi'l_
3. 2 Water Resourees Management and Conser vat:on Plan -

5.2.1 Class:ﬁcahon of Waters Aceordmg to the Pl edonnnant Use

As menttoned prewously, class1ﬁca‘uon of waters accordmg to thelr predommant use
provided in CONAMA Resolution No. 20, 1986 is shll to be conducted in the State The
Resolutlon classnﬁcs water as follows (Art 1 o

1) l‘resh Water Special Class Class 1, Class?. Class 3 Class4
From Special Class: domestic water supply without prevnous dlsmfeetmg or w1th
srmple dlsmfectmg, to Class 4: navrgatlon landscape harmony and msrgmﬁcant use

" 2) Bracklsh Water: Class 7 and Class 8 : : .
" From Class 7: tecreation of prtmary contact to Class 8 commercral navrgatlon
’ landscape harmony and reereatlon of secondary contact : ; :

The followmg recommendatton for classnﬁcatlon of waters is made for snx river basms

except main stream of the Sao Francisco River, which is of federal ‘domain, based on the .
existing water use and those pro_|eeted in the Master Plan, for domesttc use by public water

“supply, and for irrigation use.  Actual classmcatlon should be carried out after :
comprehensive analyses on other types of water use and on future land use development in
each basin, - Hiring consultants or collaboration wnth universities or major users of water, .
such as DESO or COHIDRO might be required. - The elassnﬁcatton should be dlscussed S
wrth each Rlver Basm Commlttee before its leglslatlon EE S

In thls Study, Waters of upper stream near the mtake pomts for exnstmg and projected

" public water supply or irrigation, the waters are recommended to be classified as Class 1. o
Waters whose water quality may affect the source of domestlc and irrigation water is - -
recommended as Class 2 in principle. = In case treatment process for pubhc water supply is .

assured in terms of quality and quantity, the water can be Class 2. Other waters of

mstgmﬁeant use may be classified as Class 3 or Class 4. Specral constderatlon can be
recommended néar the estuary of the Vaza Barris River from envrrom‘nental concem, '
where waters should be classrﬁed as Class 7 (bracklsh water)

As for groundwater the prmclples of the class;ﬁcatlon are same as those of surface water o
Aquifers in Alluwum and Serglpe Basin have high potential, where intensive uses for

domestic water occur or would occur.  Those basins should be classrﬁed as Class l whlle S

'aqutfers for publlc water supply should also be cla551ﬁed as Class l

5 2 2 Hydrologleal Obsen'ahon and Water Quallty Momtonng

lhe hydrologxcal observatlon and watér quahty momtonng is necessary to be 1mplemented
for water resources development and managcment The assessment results should be

published, preferably as annual reports. . These reports are useful not only to - |
administrative staff in charge of water resources management but also users of water, ™ -~
including prospectWe users. - The publication is also effective for the promotlon of e

awareness on water resources in quantlty and in quahty of the people

The plan of hydrologieal observatton and water quahty momtormg 1s proposed as fotlows

(‘14137)__' o
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M Meteorologrcal Ohservatron Network

The meteorologrcal observatlon network in Serglpe could be consrderably mtprovcd by a
~ more integrated approach to the collection, storage and analysis of data. In particular, the
data collected by the federal agency INMET should be made avallable to the state
~ organizations, as should the historical data for the obscrvation stations at Propria, Aracaju

. and Itabaianinha. - The data collected by COHIDRO and CODEVASF at their respectrve
1mgat10n pl‘O_]CClS should also be meorporated into a statewrde observatlon network

In terms of coverage the Agreste region of Serglpe is qurte well represented wrth three
COHIDRO stations and two INMET meteorologleal observation stations. - However, the
 coastal Leste region and the Semi-Arido region of the interior have insufficient stations for
- the effectwe monitoring of the meteorological parameters necessary for water resources

- assessment, In addition, long term meteorological data is essential for all aspects of

plannmg and development across Serglpe and therefore the followrng recommendattons
can be made - - - -

SRR Sub-Umldo (Leste) Reglon. Currently, the only meteorologlcal stattons in the '
" coastal Leste region are, those in Aracaju (INMPT and Acronaufica at the airport) -
: ,and the CODEVASEF irrigation project at Betume Addltlonal statlons are
7 recommended at Japaratuba and at Estancia, :
o+ — Agreste Region: The exrstmg COHIDRO and INMET statrons provrde adequate
- coverage of the Agreste region. There is also an existing SEPLANTEC station ai .
_ Nossa Senhora das Dores which is no longer operattonal (since 1996) but for -
T whtch some hrstorlcal data is avarlable It is recommended that thls statron be fully o
... rehabilitated and returnéd o operation. ©
-~ Semi-Arido’ (Sertao) Region: The Semi- Arido regron is partlcularly poorly.
R represented with only the COHIDRO station at the California irrigation pl'O_]BCl '
near Caninde do Sao Francisco provrdlng meteorologtcal data for this region.
_* Additional stations are recommended ‘at Nossa Senhora de Glorra Porto da Folha
‘and Poco Verde in order to provrde reasonable data colleetron across the regron

B 'lable-SS Addrtlonal Meteorolt)glcal Statrons Necessary S

“Region - © "I Ne.| = Location =~ - | - - Comments
Sub-Umido (Leste) - Japaratuba . . s v
S e T ) Estancia =~ i -
Agreste N.SradasDores -~ | Rehabilitation '

| Porto da Folha:
N. Srade Gloria . -
: _Poco Verdc RO

i Seml Arrdo (Sertao)

IC\U\-&WM—

L .The followmg data should be coliected ona darly basrs - ramfall temperature (maxrmum )
- ‘minimum. and : mean), relative humidity, evaporatton wrnd speed and solar radlatlon

o . : _Readmgs should be taken at least twree per day R SIT ST

(2) Ramfall Observatlon Network

_ Prlor to 1991 SUDENE was responsrble for the operatlon of most of the ratnfall gauges in
= 'Sergrpe as part of the Noftheast Basic Hydro-Meteorologlcal Network. Datly data from 59 -

stations is available on database for the’ ‘period until 1984 and monthly data was also
publrshed in book format as' “Monthly Ramfall Data m the Northeast = Serglpe” by '

L Mam Reporl
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SUDFNF in 1990 However, since 1991, SUDFNF lras not collceted the darly rainfall data.
The main agency responsible for the collection of rainfall data is now EMDAGRO which
operates or collects data from 44 rainfall ‘stations across the state, EMDAGRO has
already made an assessmen{ of the current situation regarding rainfall stations across
' Sergrpe and the work required to brmg the exrstmg network to a satlsfactory conclltlon
llns assessment of work requrred can be summarrzed as follows . ‘ '

l) Re-evaluate and survey the co-ordinates and condrtron of all bMDAGRO ramfall
statlons and ensure that all are fully operational.

-+ 2) Re- evaluate and survey the co- ordrnates and condrtron of all ramfall stat1ons
. operated by other agencies, = U o

_ 3') 'Purclrase of 35 complete ramfall gauges for mstallatron at localrons 1dentrf'red as
“- necessary in the assessment. L N S R

| ~4) Purchase of 5 complete rarnfall gauges as spares )
5) Transfer Of remammg SUDPNE ramfall stations to EMDAGRO responsrbrhty

_ The above ﬁndmgs can be endorse by thrs Study, in parttcular the necessrty to undertake a

thorough survey of ali exrstmg ramfall stations mcludmg th¢ determination of GPS co- . o

ordinates. At a minimum, the main ‘tecommendation would be to re-establrsh the 59
 stations included in the SUDENE database and 1deally there should be one ramfall station -
~in each of 75 mumerpalmes in Sergrpe ' : . '

WMO recommends a minimum densrty of l ramfall statton per 600 900 km for flat areas -
- of troprcal medrterranean/temperate climate regions, rising to.1 station per 100 250 km? for

* mountainous areas. = Assuming a network of 75 rainfall statrons, the average densrty in _i..; L
- Sergipe would be l station per 300 km whrch is deemed acceptable wrthm the WMO '

- gurdehnes

: The cuirtent system of data colleetron operated by FMDAGRO needs fo be lmproved and. X ._ ..
- expanded to include the input to computer of daily rainfall data, At the ‘moment, only Ve

monthly totals are input to computer at the EMDAGRO headquarters in Aracaju. It is
. essential that the daily data is also mput to computer and the ortgtnal paper forms Should .
- also be arcluved asa back up SRR : '
-3 Surface Water _7 : L
(@) . Hydrometrre Observatron Network Lo

~ The current hydrometrre observatron network is ot adequate for the momtormg and_ o
“analysis of surface water resources of the State. The existing hydrometric obsérvation -

- network in Sergipe comprises the 12 flow gauging stations operated by ANEEL on the six |
main river basins and the 89 flow measurement points monitored by DESO on smaller

rivers, mainly in the Leste coastal region. " River drscharge is measured at: the ANEEL

stations for. long-term monitoring of surface water resources wheteas DESO is principally R
interested in available discharge for water supply. : In addition, CHESF operate four flow-" .
gauging statrons on Sao Francrsco Rwer for the monrtormg of ﬂows for hydropoWer SR

' purposes

ln order to 1mprove the observatron network rt is necessary to mcrease the number of ﬂow -

gaugmg ‘stations as well as improve the frequeney of drscharge measurement. Currently,

river water levels are momtored on a darly basrs by gauge readers employed to read staff S

SR S Mai_nReporl '
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gauges. It is recommended that automatic water level recorders (AWLR) be installed in
order to provide continuous monitoring of variations in river water level.  AWLRs should
~ be provided at all the exrstmg ANEEL and CIIESF flow gauging stations. In addition,
new flow gaugmg stations should be established to supplement the existing network. In
partleular, there is eurrently no gaugmg station on the main stream of Piaui river - a
suitable location would be at the ex1stmg weir upstream of the main BR-101 road brrdge in
~ Estancia. - Monitoring of the main tributaries js also recommended, preferably by AWLR.
F he proposed automatre water level recorder stations are lrsted in Table-5. 6 :

lhere is currently no water level momtormg at the DESO flow measurement pomts and

- discharge measurement is only carried out on an intermittent basis. It is recommended
. that staff gauges are installed at all flow measurement points and that gauge readers are
- employed to read the staff gauges on a daily basis. . This comment also applres to the ﬂow

S measurcment pomts prevrotmly momtored by COH]DRO

Table-S 6 Proposed Automatre Water Level Recorders (AWLR)

Rwer Basm T INo.of AWLR |Station Names . _ ' Comments ‘
, Sao Franersco ot o4 Puanhas a0 de. cuear ExrstmgCHBSFstauons
S , S Trarpu Propria R

Japaratuba Faz. Cajueiro,

Ja-pa'ratuba' RN 5 7 |Paz. Pao de Acucar, Srrrrr Exrstmg ANEEL stat-ons
Lo s e ERosario do Catete :
: Sergrpe 3 Sanla Rosadeera ExrstmgANEbLstatton(l)
B RS " " | 1acarecica, Poxim * "~ " | Proposed new stations )

Ponfe SE-302, Faz. Belem, * | Existing ANEEL stations (2)

|VazaBamis: o) 4 Salgado, Rch. Das Trairas - | Proposed new stations (2)
- Piagi | 3 . |piavitinga, - .- |Existing ANEEL station (1)
; TS Piaui - Estancia, Araua Proposed new stations (2) -
Real ) N 4 L. |Faz. Tourao, habi, -~ - - Existing ANEEL stations (2)
ST B = | Jabiberi, ltamirim =~ Proposed new stallons (2)

Total’."-" R % R NPT S —

| (b) ": Rlver Flow Measurement

“In addrtron to the water level momtormg deserrbed above, a program of regular flow
: 'measurement is necessary in order o establish discharge- ratmg curves for each of the flow
- gauging stations. - For newly established stations, it is recommended that flow
- measurement be eamed outon a monthly basis for the first two years in order to qurekly

' gather data in both the dry and ramy S€Asons. Thereaﬁer, flow measurement on average

" twice per year is sufficient to ‘check the dlscharge ratmg curve, - If possible, flow

. measurement should also be undertaken during flood {lows in order to verify the rating
- curve at hrgh drseharges Water quality sampling and sedrment samplmg should also be
T undertaken at the same trme as the ﬂow measurement. . . .

_ Survey of the nver cross seetron at the ﬂow gaugmg statron is also necessary ona regular
", basis, preferably at ‘least once every five years. Cheekmg of staff gauges and AWLR

S Ilevels relatwe to a ﬁxed referenee datum should be undertaken on an annual basrs

E Wlth the data eolleeted m the measurement of the above, the followmg basre analyses is

S hecessary by SRH/WA, ‘namely 1) Preparation of dlseharge rating curve, 2) Caleulatron of
S 'drscharge by statron and 3) Calculation of anfiual flow regimie by station, ~ - .

. Main Report
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(d) Groundwatcr Momtormg

Over pumpmg must be regulated to prevent the groundwater dlsastcrs “such as 1)
* Groundwater table draw-down and drying up of wells, 2) Yield decrease and drying up of

springs, 3) Water quallty problem 4) Sca water mtruston mto aqulfer in the coastal area,
and 5) Land subsrdcnee in the coast'tl area ' -

Morc than 1 000 wells are now bcmg operated in Scrgtpe State. tlowever, the aetual
situation is not clear. Therefore, current situation of wells/sprmgs now in use must be
surveyed to obtain information, such’ as locations, current ylelds etc., and the survey
- results should be stored in a database. - Then, the representative wells/sprmgs should be
~ selected as monitoring wells/springs refemng to the well database, and the groundwatcr
monitoring should be started. - For this purposc, SRH should makc the well databasc and
~ select momtormg wells/springs, and "users of wells/sprmgs should “carry out the .
. groundwater monitoring. Groundwater momtormg should bc carrled out step by step as
descnbed bclow : : - : : B .

= First Stage. Database of we!ls/sprmg should be cstabllshed Wells/spnngs now
;- in use should be surveyed to-obtain basrc information of wells/springs such: as
locations, current yreids etc and thc survey results should bc storcd in lhc e
o database, - : : : o
- = Second Stage Representatwe wells/sprmgs should be selected as momtormg i
L wcllslsprmgs teferring to the well database. Users of the momtormg wells/springs
. should carry out the groundwater momtormg once a month as a rule and should

~ - report the results to SRH. - The groundwater monitoting items are 1) Yield of o

o wells/sprmgs, 2) Groundwater level of wells, 3) Groundwater quality, and’ 4) _
© 2 Unusual deforrnatron of burldlngs/facllttles caused by dlfferentlal ground '
. settlement. * :

© = ‘Third Stage. In case of the groundwater dlsasters adequate eountemleasures- o

- should be formulated by SRH based on the analysrs of the groundwater monitoring
" results, - The procedure of this stage is; Area of the groundwater disaster should be

- “specified at first, then more accurate and’ detailed data should be collected by
o strengthened monitoring network system in the area. = Yield of individual well

- must be regulated considering the allowable yield, wlnch should be decided based -
. on the analysis of the groundwater monitoring ‘results.” The eﬂ'ect of the :
o regulatron sh0uld be exammed by the groundwater momtormg LI

(- 5 Water Quahty Momtormg

' Currently fio regular watcr quallty momtonng is conducted in, Serglpe A system of
. regular monitoring of water quallty coupled with quantlty assessment should be estabhshed :
~and nnplemented to assure present and future avarlabrhty of water resources.” Remedial -

~ or improving actlons should be taken when Water quahty deterroratlon is detected by the e ,:'f' |

- regular momtonng

As a first step, locauons for the momtormg should be ldenuﬁed In prmctple all waters' - g
* classified as Class 1 at around location of 56 sources of surface’ waler (exclusrve mam R

- stream of the Sao Pranclsco Rrver) and 80 sourees of groundwater should be momtored

‘ As a second step, items of regular momtormg should be detemuned Imtrally, momtdrmg L
of all items (11 items of basic conditions, such as ﬂoatmg materrals, orl/grease substances R
of taste/odor arttﬁcral dyers, subject of objectwe deposrt coltforrns, BOD DO and '

N MamReporl ‘ '
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lurbrdrly, _Coior pH aud 66 ltems of harmful substanccs) should be carried oul In
addition, some items such as Electric Conduct;vrty (EC), Suspended Solid (88), CaorK or
other items should be examined, consrdcrmg the present and fututc uses, conveniences for
monitoring, as well as the industrial process or household chemicals used along the waters.
- After initial momtormg, items for regular monitoring should be sclected based on the
tesults of the initial momlormg Candrdate 1tems for regular momtormg are shown m
' lablc-S?below L : .

lhrrdly, momtonng orgamzatron should be eslabllshed For regular momtormg,
~ collaboration with DESO and major mdusmal and commercial users is inevitable for
efficient monitoring. - A contract or an agreement with DESO with explicit paymeut is
~ necessary, except the cases that DESO carries out the same monitoring for their own
~ requirement or responsibility. - Conditions of momtormg should be included in the grant
- of water rights especially: for major mdustrrai and commercial users of ground water. ~ As .
. for monitoring at the sources of i 1mgahon waler, collaboration of entities in charge of dam
opera(ron such as WA 1s requlred since most of the sources are dam reservorrs : S

‘Anaiyses and dalabase managemcnt should be conducted by ADBMA and SRH _

Establishment of a !aboratory in ADEMA is necessary Analyses on items for basic

conditions (11 items in the CONAMA Resolutlon), can be made by handy 'malyyers

-+ distributed to branch ofﬁces of DESO Analysrs of olher 1tems should be made in the
laboratory m ADEMA , AT L CE T _

Table 5 7 Requrred ltems for Regu!ar Water Quahty Momtormg

o f’ . (1471'9'2')_ ._ o |

R '_ 0nce a Twrce - Once a Twrce a
llems CONAMA month | ayear | . llems \ CONAMA month | year
pH v e 6.00-9.00 S R Ba(mg/L) 5 I REE EEETT B
ey e (>0 o [ B PO B
DOg) | gyese || [Bew e | ]
N m<3o | -, | o S IERFPOSU SRR B
BOD (mg/L) o<so | 1| Cd (mg/L)__ - 0.001
Tubidity OND . weounr] 7 | Pb(mg”‘) »0'9_3 S8 R IR
Conductivity (uSfem) -~ | NOLIMIT | - *: |« o |Zn(mg/l) - [ -s50 | -« | . #
AlkanmtyMer (ngL) NOLIMIT| - | * fCu(mg/L) @ | =002 : [ - ] ¢
Hardness (Ca'CoJ mg/L) NO LlMlT e * Cr (mgf[,)‘ CCr:’(i)OSS ' e
Cl.(mg/L) =7 - 250 o Isammgiy | 20 +
Na(mg/Ly = - | NoLwrr| | ¥ SO,(mg/l) | NO LIMIT -
Fe(mg/L) - 7 103 (sol) | | * AF(mgl) 14 *t
Ma(mg/L) 7 | o * |Hg(mgL) | 0.0002 *
SO (mg/) - o | 250 _* - |Ni(mg/). | 0025 *
| Tet. diss. solids (mg/L) “500 - | r - {PO,(mgl) | 025(P) .
- [ Fecal coli (NMP/{00mL) B ()1 N RN * o fAcQng/ly |- 005 -
 Totat coll(NMPIIOOmL} 5000 ] o+ o JeN@mgL) - | 00 o ¢
SR NO, (mg/L) - _ lOO(N) ST JHCO, (img/L) | NOLIMIT | . *
oo AL (mgiL) TR L
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52.3 Control of Effluent Drseharge

Oblrgatton of momtormg qualtty and quantrty of efﬂuent can be attnbuted to factorles or .
industries, Legislative arrangement should be started with an initiative of SEMA and
State Environmental Council.  Conditions of the monitoring can be attaehed to the grants ,
of water rights. For the enforcement of the obligation, items of regular monitoring by type
of industry first, then by each of major factorics should be carefully discussed taking
account of the follows: 1) Amount of effluents, 2) Class of the waters which accept
effluent, 3) Process used in the mdustty, 4) Possibility of regular monitoring, such as scale
of the factories, costs for momtonng, avarlabrlrty of equlpment and specrallsts or
teehmcran etc DR - -

‘}~or the mduslrres up to medrum scale especrally, 1t is' almost 1mpossrble to haVe a :
“specialist for effluent monitoring. ~ A system, by ADEMA or a federal organ, should be

examined - for licensing environmental - auditors. *A " licensed - auditor supervises ‘the - -

monitoring by the factory or monitor by htmself/herself with a contract with the factory,

and report to ADEMA or SRH. “The contents of the reports should be mcluded in the -

water l'CSOLl]'CCS database

As for pollutron control caused by agneultural aetwttres, close eooperatron wrth entltres in i o
charge of agricultural extensron services not only for enwronmentally sound use of

agricultural chemicals, such as fertilizers or toxic materials, but also economical use of

them. Control of toxic agncu!tural chemrcals through strrct obedlence of the Federal S

_Law No 7803 would bea pnonty

_ 5 2 4 Regulatlon of Land Use for Water Resources Conservatlon _"7 A

'_ Change in land use may cause elfects on availabrlrty of water resources in qualrty and in

~ quantity, resulling changes in reglonal hydrological cycle as well as contammatlon causéd.
by settlers or land users. Land use should be regulated considering water resources'
conservation in qualtty and in quantity. ' Legal provrsrons should be prepared to regulate'
land use and development in terms of the followmgs s : . :

_ (1) Forest Development Preservatron and Management |

Although large scale forest development or preservatron for water resources conservatroni .
might not be feasible in some areas in Sergipe mainly because of climatological conditions
of the state, forest development and preservatron after zoning of the areas’ for Water'_ .
_ resources eonservatton would be effectwe in the followrng two aspects N ;

< Areas for Groundwater Rechargmg >

Forest areas hold water, after rainfalt in a whlle, and promote rechargmg water to aqutfers: i

near by, Recharging areas for aquifers of intensive use and of i ‘importance, such as those

located near Aracaju, should be identified. ~In the ldentrﬁed areas, afforestatton should be - -

promoted and present forests’ shoutd be preserved and ‘well managed." Although-'

~ devastating cutting and extenswe use of fuel trees or charcoal productlon should: be.f':

prohibited, all forestry activities in the identified areas are not neeessanly restrrcted, smce :

impacis on recharging capability of well’ managed forestry mlght be little. In the 1dentrﬁedi T
forest, fire protection is important. Bumning vegetation in the identified’ forest as well as . - -

the area near the forests should be prohibited or strictly ‘controlled. Compensatron for

restricted land use or forestry activities can be funded from collected fees in water rrghts D
- granting.. Fees for ground water. use in the ldenttﬁed areas can be set to cover the .-

compensatron

R L : Mar'rlRepoﬂ :.'_,.
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< F‘orcst Bett along Rcservorrs and Rivers > : g

Forest belts along courscs of water, as provided in the l‘orest Code, should be developed
and prescrved as far as possible, to preserve the water quality and to prevent sedimentation
in reservoirs and rivers. Slopes along reservoirs should be afforested, while width of
. forest belts along rlvers can be tlctcrmmed accordulg to the topologrcal and chmatologrcal :
conditions. : : e . R

. (2) '; Rcstrrchon of Contanunatmg Actmhes near Water Sources

"< Control of Solid Waste> '

Iliegal dumping along waters, especrally near Class 1 and Class 7 waters, should be slrictly :
- prohibited.  Inspection should be conducted by ADEMA or SRH. Waste disposal sites,

. of both domestrc waste and industrial waste, should be located with sufficient distance
from the areas of groundwater recharging and on the valleys of rivers classified as Class |

: and dam reservorrs due to the possrbrhty of contammahon caused by leachate.

< Prohlbrtmg Efﬂuent to the Ground > ' o
Special concemn for. groundwater contanunatron should be pald because, ‘once -
- contaminated, remedlal or recovery is almost impossible or highly costly, - In the

" recharging areas for aquifers of rmportance especrally, all discharging of effluent fo the

ground should be prohlbrted Even in other areas, some regulation’ specrﬁc to effluent
“discharge to the ground should be prepared with strict pumslnnent agamst mfractmg'
aclwrlles The mf'ractlon can be detected by regular momtormg : s

5 2 5 Costs for Water Resources Management Programs

: Ihc programs proposed above wrll requrre the rmtral and operahon cos!s as shown in

‘.Table-5.8. In the followmg estimation, operation costs of regulatory organs of direct

X admmrstratron, such as SRH and lhose of autarchles, such as ADEMA were not mcluded

Table-S 8 Costs for Water Resources Management Programs o

* Programs | 0 Cest ¢ | L T Nete

Classification of | * R$ 160,000 | All of lhe five basins and sub-basins of the Sao Francisco River o
Watérs 1 LT : e S PR

Meteorological  R$ 72,000 | Construction of [ five (5) meteorologlcal stations and rehabrlnalron of
Stations - . | .. . .. | one(1)station - _ : '

Rainfall Gauges R$ 24,000 | Purchase of 40 sets of complete rainfall gauges S

River Flow . " R$24,000 | Cost for installment of AWLR system at an exrstmg station

Measurement N R$ 30,000 Construcuon of anew stalton

“ R$ 600,000 lmprovement of river ﬂow measurement network

= o rs 24,0600 Annual cost for slatlons in total
‘ _WaterQuahty  R$ 60,000 Establishmént of alaboratcvrym ADEMA

Momtonng | R$220,000 | Water quality analysrs Phon ol

'R$‘3_6,00_0 Procurement ‘of IO sets of handy qualrly analyzcrs to DESO branch
L | offices and dam operation offices’ ‘ _ - _

; 'R-$ 210,000 Operatron of monthly momtormg and reporlmg, and sendmg samples
. peryear | twicea year . , Cenl

T Main Report
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53 ()pcmtlon 'md Mamtcn‘mcc Plau fon W'itel Snpply -
5 3 1 ]ssucs in M'mqgcmcnt fol \V‘“Cl buppl) |

- (1) | Ffﬁclcncv in Ul ban aml Lalgc Rur.ll Witcr Suppl\' :

DESO cmp]oyed 1 066 pcrsons as of Scptember 1998 Compwed to watcr suppllers in
Japan, it seems to be over staffed.  Although covered population for an cmplovcc varies

according to conditions, such as population density of the area for the scrvmc there mlght :

be some room for ratlonah/atlon cspccmlly of '1dm|mstrat|vc staff. . L
7 Bcsndcs costs in adnumstratlve dwlsmns of DLSO ‘lccouut f'or 36% of the opcralmg
~expense and i mcreasc 2% 'mnuqlly, the admlmstrattvc cost of Japancsc suppllers remain
" near 10% of the total cost. Although there may be a dlflerulcc in accountmg methods .
the gap bctw een them scems to be very hrge s : :

(2) ’larlﬂ‘ of Watcr Supplv in UI ban and Large Rural Arcas '

- Currcnt waler tarlff of DESO is mainly detcrmmed to cover the e\pense T‘scalatlon of -
the tarifY in the period between 1994 and 1997 was much faster than that of consumcr price
in Sergipe. Comparison of water tariff by DESO with that in Japan for small users shows
’th'tt the tariff level by DESO seems to be lugh considering the difference in purclnsmg
~ power of the customers in‘the two courtries, dcsplte the dlffcrencc in thc scrwcc lcvcl
(most of watcr through publlc supply is pO(‘iblC in Jap’m) SR :

_ DESO’s wqter tariff is set by purposc of use, such as rcsudentlal mdustnal commercnal .
~ and public use.  Tariff for commercial, industrial and public users are comparatively high. "~ .

Ther¢ mlght be no ¢lear reasons for the difference excepl’ hlghcr affordablllty of those o
_ users or pOllllC"ll prcssures not to ralse the rcstdential tarlﬂ : A '

.....

: (;urrentiy most of water supphers in J'lpan hzwc abollshcd the tanﬂ settmg by typc of

~users and introduce tariff by dlamcter ‘of connéclion’ pipes as shown below.  The -
. diameters show peak demand of the users and intention of their load to water supply :
ap"icuy There, allocatlon of tamllty costs or capacily costs could be more reasonable

- Even in Japan some mumclpahtlcs take a dual tanff system where tarlff arc set by c

j dlameter and by purposc of thc use.

PR, "1
: aig R § | - drameter
R o 7 1 | N e
> 300/ j 5?, - DI325mm’-
.. 1 1 " Y :
E 250/ 108 i; : a«wmm o
L8 0 B ? 55 50?5m'11__
g B B Ejmt]200mmJ R
100- g ‘ : g - ';-5_-*-;’?7_77'. :-Notc T Lo
S0k z §5 Ct Actually, charge cal[ectlons _
0 ¥ 2 Y lt}0260mm - ] ¢ are'made once in two months; -
o \qt'i' IR : (5)2117;; MM - oi| - The left figure is adjusted o 7
e o ; e i L Cm st - moithly ones. {Source: Dep.
) 3 o e & T I'! 2Smm L ‘ :
‘.’g‘o@\ “\:}\\ yod \\0‘]9(_) : @q‘& @Q@? diameter - | of  Water - Works, ' Chofu
: o «® ) R -\\0\ IR 2 0] Municipal Government) -
- 50 v 0 T S P
monlhly consumptlon s i“‘ »

Flgure- 5. 3 Tarlff Structure of Chofu, C]ty, Japan |
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@) . Small RuralWaterServlces R L
: (a) B Responsrb:htyAlloeatron and Operatmg Lntltres _

COIllDRO’s services in small rural areas include constructron of water facrhtles, opcratron
and maintenance of irrigation, actions on agricultural lands, and mechanization. Actually

in management of irrigated perimeters, not only operation and maintenance of 1rr1gatlon _

facilities but also extensron services are necessary and are carrred out.

‘ A merger of COHIDRO wrth LMDAGRO is drscusscd at present Although thc merger
- may contribute to integrated and efficient management and administration i in agricultural
- development, it might not solve fundamental problems of the two companies.  COHIDRO
- and EMDAGRO are so called companles of mixed-cconomy, havmg characteristics of -
both public entrtles and private companies. In the administration and management of

. public services, separatron of regulatory and operatlonal functions and succeeding

' responslblllty allocation is requlred Operational entities would better be corporatrrccl
only if the functions of the entities are suitable for commercmhzanon Generally, in

_ pursuing. efficiency of. the public service, corporatization and privatization procceds,
. However, most of the functlons of EMDAGRO and COHIDRO scem not to have a nature
~ of commercialization. _ Agricultural and rural extension services and _researches are .
- normally cames out at the levcl of “dlrect admrmstratron” or “autarchres” S

b 5 (b) Cost Recovery of Small Rural Water Servrees :

The COIIIDRO hands over small rural domestle water supply facrhtres to local :

- communities wrthout monetary payment from the communities or users.” In sonie cases; _
_ " users pay some part of the salary of the person in charge for operation, and mumcrpalrtres' ,
- pay - other operatlonal costs. © Although users’ payment may vary, full cost recovery by
- tanff collectron could not be found in Serglpe : : -

. '-_-'Accordmg to the data provrded by COH[DRO on O&M expenses and tanff collcctron |

only, 10% of the O&M costs exclusive of depreeratron are covered by tariff collection.
~ An old data shows that the tariff collection rate varied from 32% to 78%. - -BEven in case

. the tariff is collected 100%, the collected tariff does not cover the operation expenses. -~ It
~ . seems that COHIDRO does not intend to cover the costs by tariff collection, while

| CODEVASF - actually achieve the cost recovery in many perrmeters -1t would be
_necessary “for COHIDRO: to ‘change the management of 1mgat10n prOJects applymg the '
cost recovery methods used by CODEVASF . T R

- 5 3 2 Propo:.al for Improvement of Management for Water Supply

i (1) Improvement of Management Efﬁcrency in DESO

- larget of the efﬁelency lmprovement in the management of‘ DESO would be to reduce the

e share of admrnlstratlve expense fo 20% by 2020 or not to increase the real value of
- 'admlnlstratlve costs up to 2020 and to keep the total number of employee as current level

e proposed

o or ‘around 1 000 up to 2020 To achreve the above target followmg measures can be E

I '(a) Streamhnmg of Staff Allocatlon in DESO wrth Ilrgher Mohvahon oi‘ Employees

“ L To achreve targeted eftrcreney, cost. conscrousness of every employee is mevrtable
R Streamlmmg ‘of the staff allocation and raising motivation of employees aré common in the . -
S management of private business. DESO should mtroduce the management prevarlmg in

© the pnvate companies.

e R MainrReporr .
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DESO has to make annual Ob_]CClWeS of sales, proﬁts and tasks to aelncvc the ohjeetlves
Each directorate, department and section should have alloeatcd tasks to achieve the norms
and objectives with indicators to measure the attainment. = Salaries and promotlon of cach
member of the siaff would preferably be deternined by degree of contribution to the
achicvement of the norms or objectives. © Although DESO has started management reform,
and the reform will raise the motlvatlon of employee the necessity of the infroduction of
th¢ above objective management seems to remain or the cutrent management reform and
the mtroductlon w11| complement each other ' : : '

In response io the cxpansron of the operatlon of DESO the staff in tlxe admnnstratlve '
seclions should miove to the operatronal sections w1t11 enhanced cfﬁcwncy
: adnumstran\'e sectrons tlms thc total number of employees rcmams stable Lo

Reduction of times of tarlff colleetlon should be exammcd Many of Japanese water' o

7' suppllers collect the tanff once in two months, - If fmancmg cost of working. capltal for a
month is less than the cost of tariff ¢ollection in a month, tariff collection once in two -
. month wrll serVe for lmproved efflmency, by reducmg the personnel for tanff collecuon 5

: (b) Outsourcmg and Restructurmg

Outsourcmg of some patts of lts busmess done is an effectrve measure to 1ntroduce

compelition in a monopollzed sector like DESO, if its tender is opén to all private sectors. - S

To obtain the benefit of the competition, reslructurmg of the sectlons which eurrently carry
out the tasl(s shoulcl follow . . : R

.‘Potentlal parts for outsourcmg in addltlon to the present would be metermg and t'mff -

“collection, especially in large villages. Hmng part-time workers might also be an optton
- In urban areas, collaborated agreement with banks for tariff collection will help in
: nnprovement of efficiency.. Specialized services, such as calculation of salaries to. thc

“employces, in addition to the security and office cleaning serv:ces contracted at present Lo

‘can be contracted with prrvate eompany lf avallable R RS EPEIAN TS O O

‘_ Outsourcmg of parts of operallon in DLSO’s professronal flelds such as opcranon of a |

treatment plant, may also promote cfficiency by introducing competition in the =

monopolized business. However, infroduction of this type .of outsourcing. has to be
_carefully examined, considering the followmg pomts In case these points are cleared,
: outsourcmgcan berecommendable : - S I A D S LR

l) Possrblhty of succeedmg restructurmg the outsourcmg should be followed by e

restructurmg, which may include firing or re-tralmng some employees

. 2.) Capability of own efforts for efﬁcrency DESO, by itself, have and should have
o '_charactenstics of a private company. DES() is an expertrse for the services'and -

& “could be a best competitor with' expenences when incentives for efﬁcxent operatlon o

- are properly given, such as yardstlck tariff setttng proposed below g

3) Costs of quality control: contraeted pnvate compa.mes may operate W1th less cost
.- with tendencies of less quality of the service that may cause senous affects to the
- soclety Cost for mspectton or quallty control wr]l mcrease

| Concessmn of water supply service in Aracaju is not s1mply recommendable because of L

the followmg cons:deratlon

N " Main Report
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l) Aracaju is the most proﬁtable arca and if the concession of only this arca is glven to
other entities, financial conditions of DESO may be worsened

o 2) In the metropolltan area, many of the large users may be located Cross- subsrdy
' between small and large users cannot work after the concession.

(o) - I‘arrfl‘ Control

_' Meter mstallatton at alt or most of connections is a fatal prercqurstte for equltable tariff
charging ‘and control. DESO is currcntly implementing meter installation program. The

. rmplcmentauon of the program and further installation is very rmportant in sense of proper

tariff charging. Proper tariff setting requircs the following procedure as shown in Figure-
5.4. Strengthening the accounting system with enhanced cost analysis capability should
' ﬁrstly take place. . lnvestrgatron on water use, such as peak demands or seasonal variation,
should acconmpany. In some part of the formulation of the basic polrey, such as extension
plan and 1mprovement plan, the roles of the regulatory organ, such as SLSP or
SEPLANT EC is tmportant ' ' : :

| Basre prmcrple of tarrff settmg is “long—term marglnal cost pricing”, \vhere ’custOmer:s
‘should pay the cosl for their margmal use.~ The tariff for addrtronal use of water should be
. set to cover addrtronal cost for rnvestment and O&M ' :

‘ - "Vli ':, F,inancial Planand CostAna‘lysis o "
_.'lBasre Polrcy { 7| Operation Cost and Capital Cost)
Cost Estimation for Individual Customers -

T ariff for Indi\ri'dual Cus'tomers

Frgure- S. 4 Recommended Calculatron of Tarrff

Current tarrff structure by purpose of water use is preferably changed to that by drameter __
where reasonable allocation of capltal or capacily cosis is possible. ~ Since diameter of
3 connection pipes to residences are unified to' 20 mm, the introduction of diameter tarifl
- should start with large commercial and industrial users. Some perrod of preparatron for
- the change is necessary to confirm that the drameter of current conneetrons corresponds to
L the peak demand of users T : : : : o

'- Basrcally, addrtronal charge by volume can be set correspondmg to the Varrable cosls (ﬂat _

" tariff). ~ However, small users, such as families with low income and small-scale

'_ “ industries should be provrded the service with less charge, while large users should cover
" the incremental cost (marginal cost) and financial requirement for cross-subsidy. Higher
tarrff to the customers of large user can be effectrve for demand control promotmg recycle _

- = use and suppressing soarmg capacity costs.

- For the equitable tariff control, a deliberative commtttee should be organued to cheek and

0 evaluate tariff proposals by DESO. - A deliberative commitiee was established in tate

7 1998, ‘whosé members consists of representatives from several secretariais of the State
L Govermnent aid functions of eheekmg DESO’ tariff proposal can be fulfilled by the
S omiittee; It would necessary to” analyze “social and economic rmphcatron of the
Y proposal by DESO and 16 give policies and guidelines on tariff setting to DESO. Adding
o members of representatrves from customers to the committee is also reccommendable.
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" It would be recommendable fo eshbllsh a subcommlttee for the remammg functlons

Members of the sub-committee should be selected among professors or persons with

knowledge ‘of economic policy and management of water supply companies and
representatives from associations of expertise. - The  sub- commrttee should submit
cvaluation report on DESO’s proposal to the commmce and issue drafls of policics and
gmdelmes on the tariff sel(mg : :

Y‘ll’d stick tarlff settmg (theorellcal compehtlon) should be dlscussed in the eormmltce :
Introduction of yard-stick tariff seltmg can give nofms and incentives to DESO for -
efficient provision of the service. * Theoretical competition can be made with comparison
- with other state water supply companies. - Altho'ugh DESO has achieved medium level of
efficiency in all state water supply companies in terms of efﬁcrency, detail comparlson will -
_ help nnprovement of the DESO’ 'S cfﬁeleney theough yard-stick competttlon “Other state
compames ma)' also haVe the same meftlelency, mtemahonal comparlson would also help -

, SOCIal mterests sometlmes con[het wnh commercral mterests Whlch DESO may have
during the course of its commercrallzatlon and pnvatlzatlon Water supply for human
: consumptlon is one of the basic human needs.  Social tariff might be necessary. for the
' people in poverty. Generally affordablhty to pa)fr for water is said to be 3-5% of ffimlly
- income.” Social tariff should be set for the minimum use of volume to meet the basic
requirements according to this affordablllty Smalt users up to 5 m¥month (30

- liter/day/person x 5 person/falmly x 30 days = 4.5 m*/month/family’ as- civil minimum) i L
with the least diameter could be the target of the socral tariff.  The tariff less than R$ 2 for =

a family i in a month can be recommended. A system could be recommendable, where if |
~some families can prove no income, the tariff may be exempted The loss eaused by
socral tanff could be CrOss- snb:udlzed by large users S '

©(2) Estabhshmg Management System of Small Rural Water Servrces

| (a) Responsrblhty Re alloeatlon in Agrrcultural and Small Rural Management

~ The following functions of COH[RO and EMDARO should be atlnbuted to an aularchy,
while SAGRI should be strengthened to take the regulatory funictions for formulation of -

agrlcultural development policy, supervising the following activities by the autarehy and S
* carrying out actlons for agrlcultural land by 1tself in coordmallon wrth Ofﬁce of the State —
_ Prosecutor R : Sl : - o

l) Agncultural rcscarch and devclopment _
2) Technical assistance and extension serwces to farmers
- 3) Assnstanee for agricultural credttmg
- 4) .Vegelable and animal sanitation

: 5) Technical and ﬁnanelal support to rural eommumtres for operatlon of 1mgauon and Lo

0 rural watér supply
- 6) VMarkelmg 1nformatlon (not all marketmg servrce)

- F unctlons for water resources development of COHIDRO exeludmg those for small rural.jl o

water supply, should be transferred to SRH/WA as proposed in section 5.1, . Drilling S o
section of COHIDRO could be refonned asa pr:vate company or state-owned _company - S

wrth pnvate partrcrpauon Mechamzauon should be transferred to pnvate sector SRR
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) Operatmg and Supportmg I‘ntmcs for Small Rural Water Supply

Basically, local commumtres hiring one person in charge of opcranon should operate
- water supply in small villages. - However, local communities do not have enough
knowledge and skills for establishing management system, and sustainable operation and
maintenance. Technical assistance, mcludmg training of operating persons, periodical
facility inspection, repair and replacement is mevrtable, and should be drscharge(l by the
_ autarchy proposed above. - TR fr :

‘_(c) : T'trrffColleetlon and FmancralArrangement l‘or Small Rural Water Supply o

':-‘Operatlon and mamtcnance cost ‘such as electrrcrty, chemlcal and salary of opcratrng '
“persons, excluding depreciation, at least, should be covered by tariff collection from the

- beginning. Gradually, the tariff collectron should be enhanced in ‘order to cover the

deprecratton cost as rcscrve for replacement and inferest payment or other ﬁnancmg costs

- Operatron costs should be pard by local commumty dlrectly wrth 1nstructrons on book '
~ kecping by the autarchy, and the rest is preferably raised as reserve fund for 1 repair and -
i'replacemcnt The fund should be managed by the autarchy for repair and replacement.
In case that unexpectcd disorder occurs, repair or replacement can be paid from the fund,
Even in that case, some part of repair or replacement cost should be charged to the
- c0mmumty or operator, because full payment from the funds may sporl the mtentron for
o careful operation and mamtcnance , LR

_ l fom water use survey of thls study, wrllmgness to pay for safe and stable water supply for _
_a person can be estimated as R$ 14/person/month “Although per capita charging is -
- rccommendable, charging by floor or resrdentral area could be another optlon if these
' mdicators show the affordabrlrty to pay P -

Umﬁed tarrf’f settmg, desprte the varratlon in operatmg cost wrth cross-subsrdy system _
: ‘should be examined by SAGRI becausc the per caprta operatron cost of water supply in
some small villages * or vrllages with desalination may exceed the afford'\brhty '
'lntroductron of umﬁed tarrﬂ‘ may 1ncrease dutres of the autarchy L S '

'(d) Establlshmg Management System of Irrrgatlon :

__I‘armer s commumty or users association in each perrmeter should manage operatron and
. _mamtenance of irrigation faclhtles, in principle, with technical: assistance by the autarchy
- through its extension network, The tariff should be. set in order to fully cover operating -
cosls and. rnvestment costs except the cost for technical assrstance by the autarchy. To

" attain the full cost recovery by 1 tariff co]lectron in 1rr1gatlon projects, careful agronomic,

_3_econom|c and financial analysrs is necessary in feasibility studies, which should be
- conducted by regulatory organ le SAGRI Strengthenmg of SAGRI is neccssary in Ihrs
' '_"senseaswell O At e I A D P T AR . :

Water ) arlff for 1mgatlon should be chargcd by volume of water used from the vrewpomt

: of water resources managcment Payment to bulk water suppher, i.e., SRH or WA should
-~ be determmed by volume, - For the equitable demand control and proper water resources

SR 'development, tariff sctting and chargmg to mdmdual farmers WOuld preferably be charged o
- _by volume as mueh as possrble where metenng lS feasrble ' B
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S, 3 3 Costl I‘stmmtron of Operatron and Mamtenance ot‘ Water Supply Projeets

Operatton 'md nnmtenanec cost (O&M eost) is estimated usmg unit costs per capacrty or

other equivalent parameter established based on the information presented by the retated :
orgam?auons Q&M cost for waler supply and 1rrlgatlon is csllmated based on the data -
presented by DESO and CODI:VASI‘ L S Lo

The O&M cost consists of l) Operatlon and maintenarice expenses, 2) Commercral
expenses, and 3) Administrative expense.  The O&M cost at this stage of the Study does
not include depteelatlon for the purpose of economic and financial examinations of this
phase. O&M cost is dwrded into the three expenscs for l) personnel 2) matenals and
others, and 3) energy B : T :
W O&M Costs for Water Supply in Urban and Large RuralArea e
< Pumpmg Stat10n> _ EE . BT o
- Correlation between O&M cost (R$lmonth) and capaerty of pump statton P (m*/day) is
obtamcd based on the data presented by DESO as follows: . L ek eyt
- Personnel expenses OCP=5,851.92x X185~ .. .
. — _ Other expenses: .- OCP=4,369. 60xe’""3“‘P IS
wo Expenses for energy OCP 6773 65 x e2 TBIEESP

< Water Treatment and Drstrnbutlon > . ,‘ S ' e o

" Correlation between O & M cost (R$Im0nth) and capacrty of treatment plant P (m’/day) is

given by the analysis of the data presented by DESO as follows: o

: _'-— Personnel expenscs OCP =8,061,51 x e?6E5> . . ° "
* Other expenses: .~ OCP= 15,1143 x 2SPE5%

L Fxpenses for energy OCP 0 0487672P +1 253 88

< Admmlstratron Cost >

~The mcrement “with the projects in the cost for general admrmstratron is estrmated as the'-
cost for general admlnlstratron of the pro;ects Consrdermg management 1mprovement of

DESO proposed in the previous section, no incremental cost is estimated. © As for small -
rural water supply, adnumstratlve aclivities by the autarchy proposed in the previous

section are assumed o be conducted with resources of current extension networks of o

CO!llDRO and EMDAGRO No mcrement is also estlmated for the projects

| ‘(2) O&M Costs for Small Rural Water Supply

Power of pump for standard desrgn of well water supply system is gwen by the followmg ' :
expression by analyzmg the correlation between the power of pump, PP, and Water supply
volume per day, P, in the exrstmg desrgn for v1llages by DESO . : :

P ={. 0027919 X Pl 261 (kW)

'_ Personnel expense is for one operator and is estlmated to be 200US$ per month Cost for
desahmzer is 0 3 US$/m whleh is presented by the Manufaeturer, Perenne B :37 S

(3) O&M Costs for Irngatron Pro]eets S e

_O&M cost for lmgatlon is esttmated at 4% of the mvestment eost based on the results of B e
cstimation by a mission of FAO/World Bank to Brazil for similar type of i irrigation pl’OjCCtS e
to the proposed ones in the Study, reférring “Projectos de Imgacao 0 Custo da R

 Transformaca Social” by Ministry of Agneulture of Braz:l

(tlzonl
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54 -Operationagalinst Drought
| (l)' Condrtrons of Droughts

Drought potentlal in Serglpe is htgh in mland areas. 'Drought conditions or water
- shortage can be summarrzcd as follows . ' '

- At present 65% of the mral popuhtlon does not have publlc water supply schemes
. depending their water supply on unstable and vulnerable rainfall collecting systcm
. Water tank trucks of Civil Defense are dispatched frequently. : .
- — . Inurban and large rural arcas, water shortage occurs due to insufficient capacrty of
S the facrlltres and unstable sources, and the water supply is often restricted.
= In the Master Plan, even in 2020, 15% of the rural population will not have publre
1 water supply schemes and water distribution by erl Defense will Sllll be an
* important measure in case of droughts. _ ,
'~ Although water supply in most of urban and large rural areas wrll be stablc after
- 2020, water saving and restriction in water supply will be necessary in case of
" more severe droughts than the desrgned one except thc areas whose water source
~ . depends on the Sao Francisco river or groundwater. :
“ =" Livestock breeding whose watering source depends on aguadas (watering ponds)
S s seriously affected by droughts, especially in inland areas. B S
= Rain fed agriculture is directly affected by droughts :
o= Pubhc water supply schemes whose water sources are boreholes wrll have a httle _
o damage by droughts S - : : - '

: _'3?' Q@) - Proposed Measures agamst Droughts

“In the followmg sectton, measures agamst droughts regardmg domestrc and agrrcultural

" water are proposed in order to make effective and efticient use of limited water for the

pertod untll stable water supply proposed in the Master plan are reahzed

= (a) Domestre Water

- Agamst droughts l) water savmg would be necessary ﬁrst of all In case further_ severe
_ water shortage, 2) restriction of water supply should be conducted. Finally, when

R minir‘num requirement cannot be met, emergent water distribution should be carried out.

o ‘< Promotron of Water Savmg >

: l*or the promotlon of water savrng, mformatton on the present and prospectrve avarlable
) water volumes as well as on effectlve manner of water savmg ‘should be provided
e concretely and understandably {0 users. Campargns for water saving shoutd be conducted
- through the network of " Civil Defense whrle SRH and DESO should provrde the
- mformatron t‘or the effectwe campargns :

o ‘-;‘.;-._lntroductron of seasonal tarrff m publlc watér supply w1|| enable efﬁctent use e of Imnted
- water in'dry seasons, giving incentives for economrcally feasible water saving.  Increment
- of the tariff in dry seasons should he sct as the saving in damages by re-allocation of a unit .

‘f:ivolume of water to ‘more’ economic types of water use. The seasonal tariff increment
should not be applred to the bastc charge (up to 10m3lmonth for resrdentlal use) "
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< Restuctlon of Water Supply

There is an example of uneven restrtetton of water supply by areas wrthm an mtegrated
water supply systen, such as that occurs in Aracaju. In order to reduee overall social and -
~ economic loss caused by water supply restriction, acrial dlfterence m the restrlctlon should
be avorded wrthm an mtegratcd water supply system ' B :

Besndes bottlenecks m pubhc water supply schemes at ttmes of droughts should be
analyzed. * The parts to be improved or enhanced in the proccsses of the system should be
clarified to minimize the restriction of water supply at times of limited flow of the river in
terms of quantity and quality. ' The measures for the improvement should be examined
whether the measure is feasible for the period up to the project 1mplementatron proposed in
the Master Plan and whether the measure IS eft‘ectrve even atter the pro_|ect 1mplementatlon '
- of the Master Plan S —

< Emergency Water Drstrlbutlon > SIS

Although planning for efficient emergericy water distribution would be difficult, further
cfforts should be placed for the plannmg Informatlon shoutd be . collected and -
. accumulated by analyzmg the data on dlslt‘tbtttlon of vdlages and rural populatron, '

: avallable volume of water at times of droughts or in dry seasons in the rural areas through
. current water facilities, and past and prospected damages caused by droughts “All of the -

_ sectors related to water resources management and water supply in small rural areas, such -
- as SRI/WA, the autarchy (COHIDRO and EMDAGRO) should collaborate wrth Crvrl S

o DefenSc for the plannmg of efﬁerent emergency water supply

: Correspondmg to development of publlc water supply schcmes n the areas nelghbortng to .

* the arcas where the water supply is serlously affected by droughts the emergency water
_'drstnbutlon can_be more efficient,. espec1ally in. case the developed scheme has water

‘source from boreholes Water can be dlstrlbuted from the developed schemes to

neighboring areas. In case of some severe droughts ‘the water supply in the developed i
~ schemes can be restrlcted for the emergent distribution, - Collaboratron for beiter
- distribution programs should be conducted by Civil Defense, and the rclated entities - .
" mentioned above.” When the cost recovery is achieved in the developed Watcr supply
schemes compensatton ﬁnancral arrangernent is requlrcd : :

(b.)' Agrlcultural Water

' lee domestlc watcr, watcr savmg in 1mgatton should be promoted for the purposes other - :
~ than anti-drought measurés. * In the followmg sectmn, measures agamst droughts inwater -~~~
supply for hvestock breedtng and ram fed agrleulture, ‘whlch are vulnerable to droughts -

: are drscussed

< Lrvestock Breedmg >

- Livestock breedmg is a kmd of economtc acttvrty However llvestock 1s mevrtable to En

sustain lives of people and is the “important asset of the farmers, - - Livestock: breedtng

“should not be discussed only in economic terms. . Water use for livestock watering has

been given a higher priority than other economic acttvrtles since the Water Code.of 1934.

~ Livestock water should be positioned in water allocatton policy.at a place between those ' o B
- for human consumptron and for economtc actwrtles, such as other agncultural aetrvrtles e
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_ DESO has installed taps on the pipelines of some integrated water supply system, and
supplicd water in emergent cases to livestock farmers with some fee collection. The
emergent tap installation should be applied as far as technically possible on the water
~ pipelines to be constructed in the future. It might be difficult for small-scale livestock
- farmers to take these services with payments for them. Fund raising by groups of small—
scalc farmers should be promotcd for them to apply this service. - :

Besrdcs, techmcal assrstance for antr drought measures or drought resrstmg livestock
breeding should be enhanced. - Loan programs with low interests or partial subsidies for
~ borehole drlllmg or other anti-drought measures by groups of small-scale farmers should .
be examined. Howevcr in case the measures arc not economically feasible, whose

 economic mternal rate of return are less than 5%, these measure should not be conducted

o or cncouraged "and it would be better to promote adequate scale ‘or manner of lwestock _
breedrng surtable to the clrmatologlcal COl‘ldlthﬂS of the area. :

. <Ram fed Agnculture>

. Agrrculture is also a kmd of e cconomlc actrvrty Farmers should take rrsks of droughts m
~ principle. - However, small- scalc farmers do not have resources, especially those for
capital invesiments. Supplements to thc lack in tcchmcal and financial resources of the
~ small- scale farmers would be good programs or projects. Loan programs for borehole

o drilling or other anti-drought measures by groups of small-scale farmers can. be

~ recommended. Techmcal assistance for provision of information and guidance is

g " important for the farmers to examine the risk taking. Information on risks of droughts,

drought resisting crops and methods of the cultrvahon should bc grvcn to thc f’lrmers
Collaboratron wrth EMBRAPA is mevrtable B L _

- (3) Accumulatlon and Drssemmatlon of Informatlon on Droughts

Accumulation and dlssemmatron of information on droughts is very rmportant for eﬂ‘ectrve '
= and efficient operatrons against droughts. . Data on i) distribution of villages and
- - population, ii) current conditions of agriculture and ifs drought resisting capability, iii)
.- water supply capacity of the existing water facilities at times of droughts, iv) records of
_ past restriction of water supply and emergent water distribution, v) degrees or amounts of
- damages caused by past droughts, vi) available water resources in terms of quantity and

*quality at times of droughts should be collected, analyzed, assessed and disseminated.
These data seems to scattered in DESO, COHIDRO, EMDAGRO, ADEMA, Civil Defense )

" or some federal agencies,. ‘These data and information should be collected in the databasc

< of SRH/WA as a part of information system of water resources mamgement Studies on
o 'damagcs caused by droughts wrll be necessary : : T
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