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5.2

' Plan of Water Conveyance
5.2 1 Water Dcmand
) - Populatlon -

~ Water supply populatlon in tho Pro_iect ‘areas is in “accordance wnth the Population

' PrOJectlon discussed in the Master Plan’ Study Populatlon lncrease is based on the
,Slratcglc sccnano proposed by JICA sludy team , .

- '_I_‘abl_e-S.l

Projected Populatlon of Beneﬁted Area' 1997 -- 2020
- Unit: 1,000 per:,ons

: Note

Populauon GrOWth Ratc between 1996 and 2020

Total Reqmred Water Supply Volume G e

‘Lo, | Census . Pro_lectecl Popu]auon

Benefited Area 1996 - 1997 600 - 2000 | 2000 [ %)
Agreste N N
Areia Branca ©.0 C149 223 - 47.1 112 74
C. do Brito Sl 149 153 117 ~ 2591 362 - 38
ltabaiana . - N 7.8 8481 . 1237 1132 L3
Macamblra .54 5.5 59 013 091 22
S. Domingés 83 8.5 - 9.1 - 112 14.1 22
Sub-Total 114.8 118.0 139.8 2152 -~ 309.8 4.2
Piauitinga -~ .. S T e R ]
Poco Verde . . 176 Lo 176 veo 116 o188 2210 0.7
Simio Dtas _ "33 e 340 - 351 s 398 .- 46.4 1.3
Lagarto . - 753 0 760 0 828 U 10731 1390 26
R.do Dantas = - 11.8 ©18.0 7 18.5 C 206 - M3 1.1
Sub-Total = ‘ T 1444 145.6 21540 7 1860 2297 2.0
Grand STotal -+ v |00 2592 ' 263.6 2938 Lo 4012 0 5395 ) 3.1

_-.'Total water supply volume requlred in the Prmcct areas is in accordancc wﬂh the '
: Populatlon Pro;ecuon dlscussed in the Master Plan _ : S :

Table-S 2 Domestlcllndustrlal Water Supply in Plaumnga and Agreste Areas

B Agreste Integrated Piauitinga Integrated Total -
_Arfa quer{eﬁ?y _Pgipeline Sy%tem Pipellgne Systgem ' - Sup, Iy :
Sl o (n*/day) (m*/s) (m’lday) (m’ls) 3 _(m’lday) (m’/s)
‘Water améunt necessary to | ..., T , . A
be supplied in 2020 - ary : 74,28§_ - 0.860 | 79, 664 _ 0922 153,950 z..';s__z _
Present Capacity. 92,810 | 0148 | 12,130 | 0141 | 24,940 | - 0289
"PROAGUA Project 022200 | 0257 | 30200 | 7 0349 52,400 | 0.606
Th:s Prﬂject - ‘-,39‘,'2‘76 -~ 0455 | 37,334 0432 | 76610 | 0887

()

- Itabaiana..

- (l)

522
Plpelme Routmg - R
AgrestePlpelme P A

Pzpehne is mstallcd as much as possnble along the exlstmg pathways or tracks and the
- existing plpelmes Ppassing from Ribeira through Cajalba and Carrilho Vlllages leading to
Pipelmc route is also planned 50 as to, rcduce the number of summits (hlgh :
o pomts) and concave sectlons (low pomts) in. plpolme . The Agreste plpelme routc is
. : shown in De51gn Drawmg of Flgure-S 6 shown in Sectlon 5. 4 '

o - Main Reporl :
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(b) Prauutmga Prpelme

Pipeline is mstalled as much as possrble along the exnstmg pathways or tracks whrch run

- near the construction site of Pump Station and lead toward Jenipapo. - From Jenipapo to
Lagarto, the pipeline is laid along the existing roads Jenipapo, Brasilia, Acuvelho and
Umbutmga vrllages are located along the pipeline route Prpelmc route is also planned S0
as 1o reduce the number of summits (hrgh pornts) and concave sections (low poinis) in the
pipeline. - The Praunmga plpelme route is shown in Desrgn Drawmg of Plgure—S 6 shown
mSectron54 o C : .

(2} Pump Statlon,PS B
(a) Sclectron of Locatlon of PS

'Water lntake pump statlon is mstalled facmg the Vaza Barrrs Reservorr near to Vaaa Barns .

" Dam in order to pump up water directly from the Reservoir. - Although the Agreste and - :

. Piauitinga pigelines run in right and left banks of Vaza Bams River, respectively, the
~ Water Intake Pump Station for both prpelmes WIPS is located Jomtly 1n the nght bank of 3
' the nver due to the followmg reasons EEET

- Water Intake Pump Statlon for Vaza Barrls Imgatron Pro;ect WIPSi, ‘s
- constructed in the right bank to facilitate the water supply to the Imgation Pl‘OjCCt
L0 Area located in the right bank of Vaza Barris River.. | . :
t, =~ The pump capacity for WIPSI is much larger than those requrred for WlPS
.. = In the case that the pump station WIPS is constructed separately in the rrght and

- left banks of the Vaza Barris reservoir, the cost for construction, operation and =~ -

" maintenance of the pump stations, mcludmg the constriiction- of substation: for

- electric power supply for the pumps are much hrgher than three pump statlons g

' constructed at the same place in the nght bank

(b) Type ofPumps

~ Water intake pump is a vertical ﬂow type to cope wrth the hrgh suctron head of 30m and e

~ high fluctuation of seasonal change of 20m in water intake level in the téservoir. * Number

- of the water intake pumps is_three for normal operation plus one for stand-by considering C

~ the assurance of high reliability and redundancy of pump system and hrgh applrcabrlrty for -
ﬂucluatton of water supply Volume o o . ,

4' Um type pump system composed of vertlcal pumps to cover the whole system 1s not
recommendable when the high total héad of the system, which is caused by geographrcal '

difference in intake and discharge water levels and high friction head due to long distance . . - L
pipeline, is expected In order to mitigate the water hammer effect in the systems and to

make the pump system simple, two types in function of pumps are introduced | in each i
System namely, 1) Water intake pumps composed of vértical pumps '2) Watér lrﬂ puimps -
composed of horizontal pumps. - The above two systems are connected wrth the = .
_ connectmg 1ESETvoir as specrﬁed in the procecclmg sectron el o S

'('3) | Connectmg Reservorr tg,:

Volume of connectmg reservmr is capable o{' storage of water to be dlscharged at least in

'~ one hour and half of opcration of pumps. - This duration of tini¢ is detérmined based on - - |

~ the possible operational condition of pumps arid the possrblhty of occurréncé of electric
power outage.” The electrre power outage is expectecl to occur on av’erage onee m every '

. St
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© 25 days, and its averaged durahon of 1. 5 hour at Cajalba S/S. For detarls of electuc
power supply condmon refer to Seehon 5.3.6. e :

' (4) _ Other Requlred Fae;htles |

The countermeasures such as air release valves level mvert tee, stop valves and surge
tanks are provided where required 1o mitigate the technical problems caused by the long
~distance and the frequent vertical ups and downs in the plpelmes and to make easy
_ _mamtenance work of pipelines: : S :

53 Desrgn of Water Conveyance Faelllty
: 5 3 1 Water Intake Pump Statlon, WIPS 7
7 Praultmga and Agreste Water conveyance systems are uscd for domestrc and 1r1dustrlal
~ water supply. - The construction works is implemented in two phases in each route.
Water intake pumps are a vertical type composed of 3 pumps for normal operation and 1

pump for stand-by for cach phase These pumps are used commonly for water supply for :
~ both reglons : , _ S , ,

(1).'? Desrgn Condlttons |

< Water ]ntake Level in the Vaza Barrls Reservon' >

- High WaterLevel . : EL.52.7 m
- — - Normal Water chel : 'i o . EL.47.5m
"~ Low Water Level - ¢ EL.352m

L - Sedlmentatron Su:faee Level : _ELf 286m -

' _.'<WaterlntakeVolume> T Pl T e T T e
: — Phase-1stage : 0.533m’/s (0.260 for Piauitinga and (1.273 for Agreste)

—  Phase-2stage : - 0.533m¥s (0.260 for Piauitinga and 0.273 for Agreste)

- j-—" Total .t 7 1.066m’/s (0.520 for Piavitinga and 0.546 for Agreste)

' '(2) Loeatlon of WIPS

o WIPS is eonstructed in the Vaza Bams Reservolr at the rlght bank of the river. The
" location of WIPS is seleeted as shown in Flgu.re -5.3 taklng the followmg teehmeal aspects
- into consideration: = ' o o
. = Toavoid the mterference wrth dam constructron work S
o o To sccure the lowest water intake level of EL. 28. 6m _ Cen

.- . T'o secure smooth water intake from the reservoir u

: ‘_‘—" 'I‘o mtake as much as p0551ble the water from Tralras River Basm

| (3) DeSIgn ofWaterIntakePump House- XY

g Water lntake Pump House, WIPH is desxgned eonsrdenng the followmg techmcal pomts '

= ,'WlPH is destgnedas remforced concrete structure. ' < LT
= Intake fower is requrred fo assure drrect mtake from the reservorr by vertlcal

o pumps, oo ' ' |
L= Bridge to WlPH is requrred for transportatlon of equlpment and materlals as well
. as support for pipelines to the Connecting Reservoir,

o -"—'7 Floor level is aImOSt 5 meters above H.W. L S0 as not to be affected by the waves'

T .7 Main Report
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in the reservoir - s

Floor level is taken as EL 57 5 m, :

Surface water intake is assured during normal operatlon _

Stop logs are used for surface water intake, = Screens are also mstalled

Instatlation and maintenance of pumps, fittings, accessones, stop logs, screens, ete,

- is performed by over-head lravellmg crane.

Intake tower and spaces for pumps in Phase 2i 1s cons(ructcd m Phasc 1 stagc L
Pumps in Phase-2 are mstalled in dry work by closmg water mtake tower by stop ,
logs. '

 Intermediate stagc or ﬂoor is reqmred to support the shaﬁ of vcrtlcal pumps in

: posmon Intennedmte ﬂoors at around 10m in helght are prowded

Des,lgn

drawmgs of Water Intake Pump House are shown in Figure-S 7 in Sectlon 5.4,

. Technical Description of Water Intake Pumps is descnbed in Table-S 3 and verhcal proﬁle
) of the plpelme is shown in I‘lgurc-S 2 S e S

Table-S 3 ’I‘echmcal Descrlptlon of \Vatcr Intake Pump

PumpName T T WIPL &2
Use o Domestlc and lnduslrlal
Treatment - . "- Raw '
Phase : 1 2
Quanlity - - ~3+1 - 341 - R R P
Total head “4lm o d4lme
“Actual head | - A0m ~d0m - Note 1: Dascharge of pumps to bealotal
Head loss : Tm T Im - discharge with 3 pumps in éperation.
Max. Suction head 0m . C30m - .. Dischargein (- )tobeperonepump .
i — 05313 0533 ¢ Unit ofdlscharge m¥s ..
Discharge - - | (0'”3) . (0.178) N Note2 The pipéline in Phase 2 w1!l be constructed
Pipeline Dia. 700 min 700 mm - o bemde the pipeline ¢_ons.l|_*u¢ted in Phase 1.
Pipeline Length " 80m 8om B T T
80 |7 R T |- ] Connecting - 7ﬁf
| . Water Intake Pump Station{ .~ o f - Reservmr R .
- 70 e — ﬂWLhnés.oaxﬁ%
? ol T . — ELI63 05
3 60 e
g
o :
uo Y . {
‘f;:; 50 ¢ o -
2
73]
40
0200 0 40 160 8_0__?‘__3""_- 1_00 120 140 ﬁ_"j:":'
Lo ' ' * Distance (m) . : S ran e E

' Figure:52 Vertical Profile of Ppeline

sy
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@ © Method of()peratron ch

lhe pumps are operated for 24 hours a day Water mtake pumps is operatcd '

_ automatreally in accordance with the discharge water level in the connecting reservoir,
which is constructed down streain of water lift pump station. Numbers of pumps in -
operation al water intake pump station is also selected automatleally in accordance with the
discharge water level in the connecling reservoir. - Water intake pumps is also controlled

10 stop their operation automatically when the suction water level in the dam reservoxr falls
: down to the Seduuentatlon Surface Level ' :

S Thc pumps and plpelme to be eonstructed in Phase 2is completely the same as those to be

- constructed in Phase 1, . T otal discharge volume in Phase 2 is double volume in Phase 1.
. The electrical stoppage is expeeted to occur in every 25 days and its duration is 1 5 hours
o on average accorclmg to (he reglstered record m 1998 and 1999 as shown in 5 3. 6

'(5). Pump UmtSpecrficatron it

: "< Pump >

o UmiS o ';_:3+ lR per one eonstructlon phasc
=+ Type . :venical mixed flow o
| - Discharge * :0.178 ms per one pump
e I‘otal head 41 m
'<Eleetrrc Motor>

‘Rotation 1160 rpm R
7.7~ Voltage . :440 V- 5
. —— Po‘wer S llO kW (150 PS)

532 Connectmg Reservonr T

- Conneetmg TESErvoir is requtred for smooth eonveyance of water from WIPS to the Water -

~ Lift Pump Stations and for provrsron of buffer reservoir agamst troubles in operatton of S

. _Water Intake Pumps

(1) g Deslgﬂ Condrtlons |
B <hmshed Ground Leve!> TR
- FGL . bL650m

: <Requ1red Storage Capacrty> o LR

: = Phase-1 "~ :Max. (0.260, 0. 273)m’/s X 3 6005ce/hr X l Sh.r = 1 SOOm
—' Phase-2 : Max. 0.260, 0. 273)ms x 3, 600860[111‘ % 1.5hr = 1,500m’ .
- ol :Max. (0 519,0, 546)m’/sx3 6003ec!hrx L5he =3, 000m*

2) : Des|gn of Connectmg Res%rVorr y R ..

' Connectmg Reservoir s desngned wrth remforced conerete Water Level 1n the “

‘Connecting Reservoir is decided as H. W L. EL. 68.0 m and L.W. L EL. 63.0 m based on o

- the finished ground level of EL. 65.0 m.  The reservoir is dmded into two basins, so that

the maintenance work of onc basin during operation ‘is ‘secured wrthout interruption of . - .

water supply. Therefore, the dimension of one basin of the reservoir 1s determined as

17, 4m(W) x 17. 3m(L) X 5 Om(H) The followmg faerlrtres are provrded in the connectrng' : o

’ reservorr

T Wan Repert



~ long distance conveyance. -

* The Smdy on Water Resources Dei'elopmen! in the State of Sergipe, Brazil

- Inlet and outlet pipes - : :
~  Overflow pit and pipe for cmergency overﬂow
~~ - Drain pit for discharge at maintenance work
—  Gate valve with float for water level contro! in thc rescrvmr
- Ventllauon pipes : :

_ '(3) ) : Sequence of Construetion and .Me_thod' of Op-eratio'n o _

* Conneeting Reservoir with the storage capacity of 3,000m’ is required for each Water
Conveyance System, namely CR1 for Agreste and CR2 for Piauitinga, after completion of
Phase-2 construction work. In Phase-1 construction stage, the Connecling Reservoir CR1
is constructed and is used one basin for Agreste and the other for Piauitinga. “In Phasc-2,
CR2 is constructed for Piauitinga use and CR1 is converted for Agreste use. - The
conversmn work is managed by combmatlon of valve operatlon _ .
533 Water Llft Pump Statlon | o _ L

.Water llft pumps is composed of llonzontal type pumps su1table for hlgh total head with
_Pumps for Agreste and Piauitinga reglons is operated
- separately with 2 pumps for normal operatlon and 1 pump for stand-by in cach route in
“each phase. Pumps mstalled in Phase 1 is used contmuously in Phase 2 w:th hlgher total
head than in Phase—l . g o : :

(l) : Selectlon ofPlpelme Dlameter B R

- The study on the selecuon of combmatlon of dlt‘ferent dlameters of plpelmes and the .

_assocnated pumps was elaborated cons1der1ng the technical requlrement for the systems

~investment. -

.. The cases for the Study and the results for P1au1tmga plpehne are as shown m Table—S 4
andTableSS S o SR '

_ r'Although CASE-l gwes the lowest constructlon cost and annual expense, NPV is hlghest
~among all cases. = This mecans that CASE-1 is not competltlve in the viewpoint of
In addition, CASE-1 is not feasible due to financial reason mentioned above.
CASE-3 is the most competitwe for the mvestment in splte of its constructlon cost annual
expense and NPV are hlgher than in CASB I : : : :

Table-S 4 Summary of Cases t‘or Study
B DlameterofPlpelmes S B
e -C‘f‘s".: ] P';’f'“s?: [ Pam T Brasitia . | SE-104 | Lagarto
{ CASE-1 7 Tt 700 (1 line) | ~ ¢ 700(1 line) [. ¢ 760(l line)
c AS‘EVQIV - | 3 ¢ 500(1 line) | ¢ 500(1 line) | ' ¢ 600{l line)
S - 2 ¢ 500(1 line} . $ 50001 ling) |~ ¢ 600(1 line)
CAISE-3 ; el _é'l‘OO(l lme) ¢ 500(1 ling) : |- ‘¢ 600(1:line)
_ : , 2 R . _ ,¢ 500(! lme} _ ¢600(l Ime)
Table-SS Result of the Prel:mmary Study T LT
" Unit ¢ millions US$
]nvestment(R$ mllhon) SR Annual Expense Ch " Net -
i Case “Pump | ¢ Pump | oo | Present
Ly Plpelme - . Civil | Eqmpment JTotal Inlerest O&M ._.':l‘o_tal ~| - Value
CASE-1'].. 14.83 ]  0.92 T 369 0 1947 | 1747 - 1390 . 3.137 . 33.748 -
CASE-2 1716 . | . 102 - | .407. | 2225 | 1997 1636 | 3.633 - | 33417
CASE-3 1657 - | - 0.90° - 380 - | 21.27 1912 1,548 3460 | 32317

U Main Report
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@ Water Lift Pump Statlon for Plauitmga, WLPSZ
(a) Design Condmons 3 '
1)  Water Intake Level . : EL. 68.0 m
2)  Water Dlscharge Volume :

— Phase-1 : 0260 m’s
~— " Phase2 : : 0260m¥%s -
- T 'I‘otal o 0.520 m's

: ('b) . Desngn of Water Llft Pump House |

__WLPS2 is conslructed next to the connectmg teservoir CR2 Water Lnﬁ Pump Ilouse 1s_ | _
designed as shown in Desrgn Drawing of Flgure 5 8 in Sccllon 5 4 takmg thc fo]lowmg b
technical pomts mto constderatlon : . o i

- The house is desngned as remforced concrete frame with masonry wall
— * Reinforced suction p1t is provided for smooth intake of water from the
. connecting reservoir. . Internal dimension of suctlon plt is 1.2m(W) x

 17.8m(L) x 6.1m(H). - H.W.L. is EL. 68.0 m as same as in the connecting . '

o - reservoir and bottom level is EL. 62.5 m to secure water ﬂow by gravlly from _
TS the connecting reservoir. - - - ; g CERNL
" <. Floor level of pump pit is EL. 62.57 m as same as m the suctlon plt‘ peoat bub

— _ Installation and maintenance of pumps, ﬁttmgs accessories, etc is performed SR

. by manual monoranl cham block of 2- ton capacrly

'I‘echmcal descnpnon of the Pump System is shown m Table-S 6 Vemcal proﬁle of the- =

o syslem is shown in Flgure 5 4

‘_ | Table 5 6 Teehmeal Descrlptlon of Pump System
Pump Name - .| ° - Liftl

Use . “ Domestic and industrial -

Tréatment : T Raw 0w

Phase " o . l* - 'l’ . B 2

Quantity ~ | 241 - | 241 | 2+1

Totalhead ~ |- 140m 6 m | tebin | e e
Actual head | - 132m 132m 132m | Note 1 : Discharge of pumps to be total -
“Headloss | &m |- 20m . | . 29m ..., discharge with 2 pumps in operalion.

Suction head " 2m | 2m ~“om |~ Discharge in () to be per onc

Discharge - 0260 | 0519 . | pump. Unitofdischargeinms .

o o ey T e [ (0.130) Note_il Pumps installed in Phase-1 stage to . . -

Pipcline Dia.~ | 700mm | 70mm . .~ . | . be¢ operated with hlgher total head m_.-_

PnpelmeLength Ciblkm [k ] .Phas""zs‘ag"’ SRS

| -(e) Method of Operatron

In prmc;ple the pumps are operated for 24 hours a day. Water llﬂ pumps is stOpped thelr': o

operation automatically when the water level in the connectmg reservoir is lower than .
~ three  meters -below normal ‘water 'level in” the ‘Connecting reservmr._ " The. plpehnc

constructed in Phase-1 is used in Phase—2 with the flow volume 2 times greater than that in SENY S
Phase-1, whlch results in the increase in total head in the system, . . The pumps installed i in _1' S

- 'Phase-1 are operated contmuously in Phase-2 with total head lnghcr than that in Phase-1.

The pumps mstallcd in Phase-2 are operated parallel with the pumps mstalled in Phase- o

*(1"1.5_'7')” S

"i Mam Reporl o
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- . _
! |
f 300
250 Pressure SR
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~ ]  2-9600 ' Gravity
8 P b
P - SRR
| g 150 : -
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! : [=}
0 f Bl
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R '. i E i |3
. I 0 . i i . H i .
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o ' ‘ D:stance(km) ; ' '

Flgure-54 - 'Yert.ilc__e'_l .Prol.'lte'_of Pi_atritinge _Pip'eltne m Phase-2.r

' (ti) WaterHammer L

-~ In, general water hammer is expected to oceur when desrgmng a hrgh head pump, large
. capacity pump, pump-conveying water to a long distance, efc.’ Water Lift Pumps have the

L characterlstrcs that ate most hke]y to cause water hammermg

Water hammer analysrs was executed to grasp the occurrence of water hammermg in the

w pump system Through various trial-and-error water hammer analyses, it is found that the

' provrsron of ﬂywheel to the pumps and one-way surge tanks in two locatlons are effectlve

| ‘(e) Pump Speelﬁeatmn |

: l)j Pump . :
: o ':Un_its
o= Type

R Discharge
"~ Total head -

- ~  Flywheel
2 Motor

.~ Rotation

= Vollage
‘o~ Power -

: 241R
#1 horizontal .. - -
* ¢ 0.130 m¥s per one pump -,

1 140m (Phase—i) and 161 m (Phase-2)
100kg m’

: 11775rpm R

440V

: 294 kW (400'133)

Ly Tl Main Report
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 Water Lift Pump Statlon for Agreste, WLPSI
(a) Design Condnt:ons _
‘1) - Water Intakelevel EL. 68. Om
2 2) Watcr Dlschargc Volumc . '
"~ Phase-1 - 0.273 m/
-- - Phase-2 0.273 m¥s
- Total 0. 546 m’/s
(b) " . Desngn of Water Llft Pump House

WLPSl is conslmctcd next to the connccung reservoir CRl
~ as WLPS2 shown in Desug,n Drawing of Flgure-S 8 in Section 5.4. Technical descrlptlon o

WLPS 1is &esighed as same

of the Pump _Systcm is shown in Table 5. 7 Vertlcal proﬁles of the system IS shown in .

F]gure -3. 5 _ _ - . .
Table-S 7 Technlcal Descnptlon of Pump System s
PumpName ' “ L2 - :
Use o Domestlc e
Treatment Lo " Raw
Phase Sl 2 ' ' '

Quantily 2+ 1 2+ 2+ 1 Note l: Dlscharge ol‘ pumps to he {olal s
Total head 196m - | 214m | 214m * distharge with 2 pumps in
Actual head 189 m . 189 m 189m - . operation. o -

Head loss Tm 25m 25 m _Dlscharge in ( ) to be per
Suction head . 2m - 2m |- 2m , one " ‘puimp, - o l_Il"t _of:
Discharge - 0273 T 0546 - discharge inm’/s . - .
RN ‘(0.137) 0 137” & (6"37) Notez Pumps installed in Phase-1 stage e
P: Iins D;ia - Fo0mm 1T 7 007n'1-m : 'to ‘be operated ‘with - higher - -~
Pil%zline Length | 88km T 88 km . total head in Phase-2 stage. - .

- 350

- 300 Présﬁsurez

250 |

150 |

" Elevation (EL+ m)

P _1-g700

200 |

- Ita aETA '.

] '-'Ribcﬁ's-Paasagc'Cha;nb« :

01

2 3 4 5 6 7 3 9 lO ll l2l3l4 1516 1718192021222324
I)istance(km) ' ' ol '

Flgure-S 5 Vertlcal Proﬁle of Agreste Plpelme m Phase—2

_(il-99)
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(c) . Method of Opcratlon
Method of operatlon in the Agreste system is as same as in the Plalntmga system

(@) . Water Hammcr

Water hammer analysns was exccuted to grasp the occurrence of water hannnerlng in the
pump system Through several trial-and-crror watcr hammer analysis, it is found that the
~ one-way surge tanks in one locatlon is effective. - : : '

- (e) : I’ump Speclficrahon.. L

S Pump SR R
= Units i 24IR
~ Type - : - horizontal

!

Discharge : * 0.137m’s
- .= Total head 1 196m (Phase 1) and 214m (Phase-2)
o 2) Motor :

- _{ ~  Rotation .3 500 tpm -
YT < Voltage T 440V
- Power 294 kW (400 PS)

e 5'.'3.4 - Planitinéa Water Convcya'nce Plpelin_e '
L '('1), Characternstics ofPlpelme T ;f R

o _'Charactensncs of Plpelme route determmed bascd on the water conveyance plan in chapter ' o
_52are as follows B Sl : .

-(a)' o Des:gn Condmons

- Servxce Piessure in the Plpelme
= Perrmsslble Service Pressure - < : 1. SSMpa
- Maximum Service Pressure - : 1.58Mpa

) Materlals e

' Unless otherwisc specnﬁed all plpe ‘materials is ductile cast iron. T R e
Class of :Push- on Jomt Type plpe is K’i in accwdance w;th the Semce pressure in the

. plpelme c e ST

- ( ) - Lcngth , |
q‘)’iOO . 10416m ‘_ ‘ e ' '
S 9600 k7, 783 m per Phase (total length in two phases 15 566 m)
; "cb 500 _ 7 206 m per Phase (total length in two phases l4 412 m)

o (d) Ground Elevatlon S

- _ Vertlcal profile of the plpclme is shown in De31gn Drawmg of F;gure—.‘i 9 in Sectlon 5 4 . )
: - Lowest elevation -~ :EL.60m -~ - AR T
- Highestelevation ~ :BL.190m

B R B " Main Report
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() Condltrons of Gr ound Surfacc in Plpclmc Route
Type of ground surface and 1ts length is as follows

- Pasture 4324 m
Bareland ": - 2091Im
“Pavement  : 80m - :
Ovcr—pass 1 9% m

(D : 0ver-pass ,
As the result of ﬁeld survey, the followmg over-pass of tivers is requlred

~ Urubu River Crossing (40 m in length)
~ —~_ Urubutinga River Crossing (6 m in length) .- -
— Machado River Crossmg (40 min length) o

(8 Road Crossmgs BRCHERDE LS

_ Ma_lor road crossrngs are as follows

Crossmg with SE-214 at the mtersectlon of road from Jempapo (20 m ln length)
Crossing with branch road from SE-214 in Brasilia (30min length)

~ Crossing with SE-104 at intersection of road from Brasilia (10 m in length)
Crossmg ]ust before Lagarto Water Treatment Statlon (20 min length)

(.| "I

' _'.(2) '. Connectlng Resen’orr, CR4

-‘ Connectlng reservoir is required for smooth conveyance of Water from pressunzed prpehne -
 of diameter 700 mm to the plpelme of dramcter 600 mm by gravrty :

(a) | DesngnCondltlons - R e
"= Finished Ground Level LPGL. EL 190.0m =

Waterlevel mthe Reservorr ~-HW.L. . - EL..194.0 m :'_:' .

LWL EL.189.0m -
- Requlred storage capacrty: -As same as CR2 e

'_ (b) , Desrgn oi'ConnectlngRescrvorr

__ The drmensrons of CR4 are the same as CRl and CR2 One basm of CR4 wnth the . .

storage capacnty of 1,500m’ is, constructed in Phase-1 ancl the other basm wrth the same
' capacrty is constructed in Phasc—2 ,

@) - One Way SurgeTank o
(@) Desrgn Condmons "

N(’)' Locatlon :._ Ground Elevation L W L -:' Cross sectlon _ Helght :
) ;" 1 “(BL.m) C(ELm) U Ara(md) (m) - .' o
1 3300 1500 ;. CU>1600 0 100 --*-_>3o S

--:2_; 6200 __i 1860 - >1950 10 Geisse T

(b) Desrgn ofSurgeTank

One way surge tank is elcvated remforced concrete tank and is constructed m Phase l

' ,_';Mc_rin Repb_rl_ o
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53.5 Agreste Water Conl\?eyanee Pip'eline
NS Charactenstrcs of Plpehne '

Characteristics of Plpelme route determmed based on the water conveyance plan in Sectlon
" 5.2 arcas follows ' .

(a) Desngn Condltrons (Servrcc Pressure in the P!pehne)
= Permissible Service Pressure = : 2. lOMpa o

— Maxnnum Service Pressure - : 2.88Mpa

“(b)  Materials - | )
- Unless otherwnse specnﬁed all pipe matenals is ductlle cast iron. Class of Push -on Jomt
K !‘ ype plpe is K? in accordance wuh the Servnce pressure in the ptpelme '

o (c) " Length '

4700 :8784m - -
~¢500 17,659 m per Phase (total length in two phases 15 318 m)
- qb 600 7 529 m per Phase (total length in two phases 15, 058 m)

(d) Ground Flevatlon

Vertlcal proﬁle of the plpelme is shown in Desrgn Drawmg of Flgure—S 10 in Sectlon 5 4
: Lowest elevatlon is EL 40 m aud hlghest elevatlon is EL. 240 m. SREEREN :

S __ -('e) Condltlons of Ground Surface in Plpellne Route TR

o Type of ground surface and 1ts length is as follows I :

s Pasture - £19,055m .
'~ Bareland 4138m '
~Pavement - - :160m -

Over-pass o 610 m .

- (f) . Detalls of Over-pass | k, _
_ As the resu]t of field survey, the followmg over-pass of l‘lVCl‘S lS requlrcd
PR s _Vaza Barris Dam Crossmg (280 m in length) o '
="~ Ribeira River Cr()ssmg (40min length)
“- = *Moca River Crossing’ (20 min length)
—' ' Pedras River Crossing (SO m in length)

'~ Marsh Crossing (110 m in length) -
e Taboca RlVer Crossmg (50 m m length)

(g) Road Cr()ssmgs ; = L
o Major road crossmgs are as follows:

L — ~ Crossing with BR-23S the mtersectlon of SE 104 from Lagarto (120 min length)
= Crossing with branch road from BR-235 ate Itabalana WTS (40 m in length)

R Main Repori
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2 Conncctmg Rescrvolr, CR3

Connccling reservoir is required for smooth convcyance of water from pressumcd plpelme -
of dlameter 700 mm to lhe p}pehne of drameter 500 mm by gravrty

(a). - Design Cond_rtwns__ . _ o ST .
 — Finished Ground Level " -F.GL.  :  EL.2550m ° o
-~ Water Level in the Reservoir - HW.L. :  EL.259.0m .
R Lo -L.WL. :  EL.2540m
—  Required storage capacity: _As same as CR2. N
(B) - DeSIgn ofConnectmg Reservolr _'

" The dimensions of CR3 are the same as. CRl and CR?. One basm of CR3 wrlh the _
storage capacrty of 1,500m’ is constructed in Phase—l and the other basm with the same -
capacity is constructed in Phase—2 - S IRT S

3 One Way Surge Tank R
k(-a) Desrgn Condltlons R

.No' . Location Ground blevatron WL O Crosssection " Height

@ . (ELm) C(BLm) o Area(md) . . (m) ..

L 600 800 >1880 BT R Y I
' (b) Desrgn of SurgeTank _ o :
- One way surgc tank is elevatcd remforced concrete tank and is constructed m Phase-]
i 5.3.6 Llectnc Power Supply ’

_ 1 Exlstmg Electnc POWer S“pply System e
(@) Cajalbabubstauon

" The e\nstmg electric power supply facrhty near the Project site is Cajarba Substauon (SIS) o ..
The electric power for Cajaiba S/S is supplied from Itabalana S/S located at Quelmadas '
near Itabalana City, via 69kV transmissmn llne

'(b) - 69 AY Outgomg Swntchgear Bay

- 69 kV outgoing swrtchgear bay is constructed in the exrstmg Cajalba S/S to supply eleotrlc L

power to the new Vaza Barris S/S. Specrf'lcatlon of equlpment and structures is m '-'- |
: accordance wnth bNERGlPE Standard - RS '

1) . Composmon of equrpment Lrghtmng arresters drsconnectmg swrtches, gas o

circuit breakers, current transfonners, post msulators potent:al transformers and o _' I

cable heads |
"2) - RC Structures: Gantry towers and pedestals -
3) Others: Insutators, hard wares, conduotors etc.

© Electrlc Power Fa:lure

. The record of duration and stoppage of electnc power in Caja;ba SIS in the past four years _' _
shows that the electrical stoppage at Cajaiba $/S was occurred in every 25 days and its
duration is 1.5 hour in 1998 and 1999 on average. : : : :

R : Mar‘n_ Reporl
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() VazaBarris Sub-station
,The new substanon called Vaza Barris S/S, is constructed for electnc power supply to

~ Water Intake Pump Station for the Water Supply PrOJccts to Itabaiana and Lagarto Cities
and Vaza Barns Irngatlon Area. The electric power is received from Cajalba S/S.

(a) Flcctrlc Powcr Demand _
—  Domestic and Industrial Water Supply _ .
Water Intake Pumps  110kWx3x2 = 660 kW
. Conveyance Pumps 300 kWx2x2 = 1,200kW
300kwWx2x2 . = 1,200kW
. Subtotal - . : - 3,060 kW
— " Trrigation Water Supply - 2200kWx 4 = 8,800kW
- Building facility, ctc. - e S 1,000 kW
- Total o e : _ N 12,860 kW
(b)y Components to be constructed andlor mstalled

In the Vaza Barris S/S, it is constructed the control and efectrical bulldmg, hlgh voltage
. and low voltage main transformers, 69kV outdoor switchgear, high voltage and low
. voltage distribution boards, DC power supply equ1pment and the control and protection
_ panel for 69kV outdoor swntchgear : :

® Layout Plan - |
_ The substation equ:pment for the PrOJect is 1nstalled on the tand near thc Water Intake

o B Pump Statlon and the followmg equ1pment conﬁguratlon is adopted

. The 69kV swntchgcar and the main transformers are mstalled outdoor ~ A control buildi'n-g '
s constructed to _mslall the indoor equipment mentloncd above. '

_- “@ lransmlssnon Line

_ The route for the 69kV transmlssmn hne from Cajalba SIS to Vaza Bams SIS has been
selected based on the existing 1:5,000 map and the electrical network map supplied by
. ENERGIPE. The type of electric poles, bare conductor for overhead transmission lines

.- and other required materials and equipment for transnnssnon lines is in confonmty with

o ENERGIPE standard.

_7 5 4 - Desngn Dramngs o
: The demgn drawmgs are shown in Fxgure 5 6 to Flgure-S 10

' "_'1) Flgure-S 6 Plpelme Roules
. 2) Figure-5.7 ~ Water Intake Pump House.

'- 3) Flgure-S 3 Water Lift Pump House o
. ' 4) Flgure-S 9 Vertlcal Profile of Praumnga Plpehne
. 5) Figure-5. 10 Vertical _Proﬁle_ of Agreste Pipeline -

S Main Report
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CHAPTER 6 ENVIRONMENTAL MIT IGATION PLAN

16.] . NaturalEnvrronmentMltlgatron

6. 1 1 Reforestatton )

_ Buffer arcas around the reservoir and two dam srtes should be created where reforestation
~ programs should be implemented to replace or to create lost vegetation such as riverside
forests. Total 300 hectares, as about 3.3 times of the inundated forest area (approximately
90 ha), or 30,000 trees will be reforested in this pro_tect ‘The items of the reforestation
sites are as follows: B ' ; L

e Around Vaza Bams Dam srte _ : lSO hectares

" Around the check dam site: -~~~ 50 hectares
f '—4: Along the reservorr R 100 hectares

A harmomous landscape should be takrng into’ account in the reforestatron programs-

" Plants species must be selected in consideration with adaptability to the environment. - It .
- is advisable in the vicwpoint of ecology to use local plants in the reservoir area.
_ Therefore, most of the nursery trees should be gathered from cxisting riverside forests near
* the retorestatron sites. In two dam sites, because it will be difficult to gather sufficient
‘natural nursery trees, artificial nursery will be needed to cover the sites. It is impossible
. to reforest a elreumference of the reservorr wholly The prlonty srtes are selected as.
' fo]lows TR R ~
- ‘1) 3 (:ui:umreiehae'bf the ekiSting fore:st I
) Rrversrde of the trrbutary _ :
3) - Flat area or srde of the constructlon road (easy to work)

4y _Consprcu_ous place such as the state road bridge .-

o6l zi'.,i,-;lReservorrWater Quality

- Because the decay of the vegetatron left in the reservorr at the tlme of ﬁrst water ﬁllmg '
mrght influence to nufrient tevel in the reservoir water, vegetation in inundated area should
' ‘be cut and removed in advance.’ These removed trees ‘might be utilized to reforestatron
areas. To protect the water quahty of the reservoir, settlements around the reservoir
~ should be limited éxcept for the families r‘elocated by this pro_tect The water qualrty
B momtormg should be conducted penodrcally : _ _ _

: r6 1 3 Another hnvrronmental Mrtrgatron | |
‘The desrgns of the two prpelme alrgnments should consrder mmnmzmg the ehanges to N
: ,natural envrronment .To minimize soil erosion, slope cutting, land clearing and soil

- strrppmg WOrks should be mamly rmplemented during the dry season. . To prevent noise,

- dust, water pollutron soil contamination and vibration, the contractors should maintain the

B :_heavy equrpment in good eondrtron and use surtable methods and equrpment

" An envrronmental specrahst should be enlrsted as part of the site supervrsor consultants to
- ‘control soil erosion, dust, water pollutron and inadequate (ree cutting, and to monitor and
the envrronmental aspects and the mrtrgatton measures such as reforestatron programs

T e Main Report
(1) A



The Study on Water Résonrces Dévelopmenr in the S-!are;of Sergipe, Brazil

Environmental momtorrng should “be . conducted to- recogmze the transition - of
environmental aspects such as water, fauna and vegctatlon in both periods during
construction and operation.  Especially, the long-term transitions of ecosystem and
topography in the estuary should be monitored according to the prior plan from before the
construction begins. - The monitoring data should be open to the public and utilized by
scientists, consultants teachers and ﬁsher persons

62 Social anirﬁnment Mrtrgalron o
6. 2 l Land Acqursrtron and Resettlement

The 1nforrnat|on disclosure should be conductcd at an early stage to obtam the agreement .
of affected populatton such as the landowners of the reservoir area and people required to
relocate., - " The compensanon and relocanon plan must be wel! p]anned and sansfy these _
populatlon D L 3 U

.6 2 2 ‘ Drvrsron of I ocal Commumty

_ The compensanon for negatrve 1mpact on econormc actwrty must be well planned and R
~ sufficient. Landowners, of pastureland divided by the reservoir should be. _especially
" considered. Because’ the cortidor from the end of the reservoir to the check dam, about
~ 9kni long, will dry up during dry scason, bathing points for the livestock will be lost in the -
corridor. . Constructions of wells or small pools’ for the lwestock should be constdcrcd
' dcpendmg on clauns from the farmers Sl : i o

623 Ftshery in the Estuary :.' L

To obtain the agreement of fisher persons in the estuary, mformatron dlselosure should be '
- conducted at an early stage of the project. . Furthermore, not only affected people around :
Ihe reservoir area but the ﬁsher persons should be made to parncrpate m the publrc heanng '

 Annual momtormg on ﬁshery actrvrtles should be conducted to recogmze the 1mpacts of .
the projects on the ﬁshmg mdustry “This momtormg should be conducied accordmg to.

the prior plan froin before the construction began. = The monrtonng data should be open to '
the pubhc and utrhzcd by screntrsts, consultants, teachers and frsher persons

In general itis 1mpossrble to esttmate the exact rmpacts of a dam project on the ecosystem E
of a downstrecam arca at the present time.-: If the serious. impacts ‘on- the fishery are
 identified in the future, some compensatlon might be needed for the fisher persons, Not .

only economical ‘compensation”but_also” intfoduction of hew fishery technlque such as .
 artificial incubation and ‘farming should be considered as pait of the compensation. As.
_ the dam reservoir must be a good candrdate for mland ﬂsh culture artlﬁctal ﬁshery in the ST

reservorr could be proposed

S . Main Report .
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B CHAPTER 7 OPERA'I‘ION AND MAIN TENANCE PLAN'
7.1 . Preparatlon of Orgamzatlon '

" -711 Operatmg Fntltres o

Aftcr complctron of the construetion WOrks of the Pt‘OJCCt the followmg cntrtles would be
in charge of operation: - Completed faclhttes should bc handed over to each cntlty for
operatlon and mamtenance '

| l) Vaza Barrls Multtpurpose Dam A pl‘OjCCt oﬂice under a Water Agency
2 Dcmest:c Water Supply in Urban and Large Rural Areas: DESO R
3) lmgatlon Water Supply COHIDRO (or the autarchy as proposed in the Master Plan)

_ Smce DFSO and COHIDRO currently operate snmttar schemes preparatron of operatmg
- 'crgamzatlcn is dISCllSSCd only for the operatlon of the multl-purpose facrhtlcs ‘

' £ 1 2 Estabhshmg Operatmg Fntlty for Multr purpose Facrlltres

' _Possrble enttty m charge of operatlon and mamtenance of the multl purpose facrhty would
- be DESO or COHIDRO, both of which have experience in operation and maintenance of
watet facilities. . However, the project has a characteristic of multi-purpose, and equitable
' ‘operatton and mamtenance cannot be fully expected by a smgle-purpcse operator such as
- DESO or COHIDRO, although they arc the pubhc entmes in case that some confticls
" belween domestrc ‘water supply- and. irrigation - arise.: - SEPLANTEC should promote'
- estabhshment ofa water agency in coordination mth Bahia State .under permission of-
federal organs allocatmg capable staff wrth srmllar expenences m cooperatlon wnth DESO .

e and COHIDRO

Smcc the Vaza Bams Rlver whlch runs m Sergrpe and Bahla states is of federal domam
the competent water agency is the agency for Vaza Barris basm under the National Water

E “Agency (ANA). - In case of delay of establlshment of the agency, SEPLANTEC can ask

~ ANA to’ delegate the operation and maintenance in the area of the State to the State
* Government. -Current draft of the law establishing ANA (Arl. 2), shows high possibility -
- of the delegatron In case ANA approves the delegation, the functions of operatlon and -
" maintenance can be placed under SEPLANTEC: with' the " inspection * by~ ANA.
) SEPLANTB(, can conclude an agreement for outsourcing to DESO or COHIDRO for day-
- - to-day operatron as far as equltable management is’ assured uSmg therr capablhty of '

S cperatlon of water facrllty. .

A srte ofﬁce should be estabhshcd with o one full-tlme employee responsrble for dally
~ operation ‘and mamtenance accordmg to the operatrcn and maintenance activities as -

] mentioned below. *.Some inspection, observation and daily operation can be camed out by
S “persons workmg for intake operatton hired by DESO or COHIDRO, coneludmg a confract
- with one of these compames Water quality monitoring can be contracted out to DESO,

e ‘ADEMA or ITPS, Soundmg survey should be conducted by a survey company with a
- ,contraet e P N T SR
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72 Operation and Maintenance Plan
7.2.1 - Vaza Barris Darn Facilitics

- Prmcrples to be apphed in operation and mamtenance are a) safely, b) eﬂicrent water use

and cquitable water resources allocation, and c) environmental conservation.  In order to

realize these . principles, 1) reporting’ and communication, 2). operation/inspection/
observatronlmomtormg, and 3) accounting will be carried out. - Operation rules should be
- determined before completion of the facilities. Regarding the item 3), a draft of the
operatlon rule should be prepared with the consultant for design and construction
supervrsron Since accounting should just follow the rules of cost allocatlon as descrlbed
in Section 5.1, 1lems of l) and 2) of the abovc are discusscd below :

- (1) Reportmg and Commumcatlon g

Results of the, operauon/mspectlon/observauon/momtormg and accountmg should be :
recorded and periodically reported to the organs in ‘charge of i inspection of the operatron
“and maintenancé by the site office. - Mcthods and fréquency of the reportmg should be .
detemnned before the operahon Ponns for reportmg should also be prepared :

- Commumcatron system in emergent cases, such as drought or detenoratlou of water C
" quality, should be established before the commencemeént of the operation. Requrred'
‘communication facilities should also be installed. - Periodical check; at least once a yearin -
the beginning of dry season, should be conducted on the system (command operatron :
: lmes) and commumcatlon facrlmes IO : ChE :

(2) Operatlonll nspectlonl()bservatlonfMomtonng

' Detalled manner of operatron and inspection should be dlscussed alter detail speclﬁcattons o

of facilities are determined.” Operallon and mspectlon of the Vaza Bams Dam facllmes
are generally dlscussed belcw - o :

(@) Low Flow Control

' Assurance of mamtenance drscharge is mevrtable for conservatron of river envrronment of -
the downstream.. Operation of valves for. control of the dlscharge from the outlets ‘of
bypass pipeline and low flow discharge pipe should be carried out in a frequency of once
in a day to once in a week, corresponding to the water level (dtscharge) at the check dam.
A rellable system for the operatlon should be establlshed R :

®) . Inspcctlon and Malntenance B i

‘Safety of the dam and dam facilities are fatally 1mportant for the resrdents along the

downstream and users of the TESETVOIr water lnspectron as shown in Table-'l I below _
should certamly be camed out T TR S e

Smce tlre frequency of mspectlon at the f rst stage is hlgh and the results of the mspectlon ) .
of this stage is important for operatron and the mspectron of the latter stage the mspectlon
_of thrs stage should be conducted by or wrth a specrahst RN D I R

" In case extraordmary values are measured in the mspectlon ‘more precrse and detall -

inspection should be carricd out.  Depending on the results of detail mspectron some B

rehabllrtatron and rmmedrate counter-measures mrght be requlred

__ _(u_-,n's)
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. Table-7.1 Inspection of Dam Facilities . -

L R Frequency .
O A Ist Stage: from the start to |. 2nd Stage:upto |.. - o
lnsp eeuon lterns_ filling to a certain period of | the stable condition Stage 3: later stage
‘ ' umeaﬂer bankfullslage ofthe Dam B -
CWaterLeakage | Daily . " Weekly Monthly
) Displacement S Weekly . o - Monthly One in three month
Upl_iﬂ Pressure o © o Weekly | Monthly .| One in three l_nonth
" Valve Facililies'r . L Momhly' T Monthly  * Monlhly_ .
o) Observatmn and Momtormg

L <Ra|nfall and Meteorologleal Observatlon> '

Accumulauon of rainfall and meteorologlcal data and subsequent analysrs is 1mportant for
operation improvement for efficient use of water.” Regarding rainfall and meteorolegrcal
~ observation, data of the stations in the catchment area and the area near the dam should
periodically be collected Communlcauon systcm should be estabhshed to obtam thcse_
- data. - :

. _< Water Level (Dlscharge) >

__ Dlscharge data is very lmponant for operatron and mspcctlon as We!l as for understandmg
. flow regxme of the 1 river. © The water level should be measured every day at the pomts of
Ll the mam dam and the check dam o S :

< Reservou‘ Sedlment >

Sedlment data is also 1mportant fo know the ava;lable volume of water and to use the water
-_efﬁcrently Soundmg survey shouid be conducted once in. several years (around five
years) in the mam TESErvoir. : - : o

< Water Quahty >

. Vaza Baris Reservonr wrll be lhe source of water for a large number of populatlons
- Water quahty of the Feservoir is extremely 1mportant The water quality monitoring at the

intake pomt and at a point of the check dam reservoir should preferably be made orice in a
- month, more frequently than that of monitoring of ordinary Class 1 waters. . In order to
* understand conditions of densily strata of the reservoir, water quality at drf‘ferent depth (3

: pomts) of the mtake pomt should preferably be momtored tw1ce a year :

'. @3 ) Control oflntake PR

B Intake operatlon should be controlled under the mltlatlve of SEPLANTEC (SRH) since the
feservoir water of the Vaza Barris Dam should be destined to two sectors. - Regarding
~control of intake, a) restriction at the times of droughts and other critical hydrological
"~ ‘events, and b) integrated intake management at the times of ordmary condltlons and cntlcai

. condmons are drscussed below o

Ce Ll T e " Main Report
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| (a) | Intake Restrlctlon

In order to optnnue the use of hmrted water in case of drought and other hydrologlcal

events, phased intake restriction should be conducted; 1) moderate restriction at the carly -

stage of the drought to sccurc water for the late stage of a drought, 2) to avoid damage of a -
sudden restnetlon with glvmg some period for preparatlon to more severe restrlctton

" Rules for water allocatlon and the restrlctton of intake in the cntlcal condntons should be
decided by the River Basin Committee and the Nationat Council of Water Resources after -
submission of a draft by SEPLANTEC (SRH) through ANA - Conflicts between domestic
- water supply and irrigation water supply shoutd be settled in the Commtttee and the
~ Council. - Introduction of drought charge or seasonal charge into water rlght chargmg
nught gwe an mccntwe for efﬁcrent alloeatron at ttmes of droughts : '

(b) Integrated Intake Management

The Vaza Barris reservoir wrll provrde water to Itabalana Integrated Water Supply System g ;
: and Piauitinga Integrated Water Supply System, as well as to 1rr1gat|on perimeters near the
. dam." Both lntegrated water supply systems have Water sources of dam/reservorr werrs .
andwells - o . SRR AT e '

The mtegrated mtake management eonststs of a) to preelsely analyze water resource
- potential in terms of quantily and quality at every sources in ordinary. times and- ‘drought -
. times and to calculate load factors of the eurrent mtake, b) to analyze social and economic’

tosses i n every types of water use caused by varrous level of droughts and e) to control

B intake opetation for overall efﬁcrency of water use in cases of ordmary sntuatlons and o

" droughts. Cooperatlon wrth DESO and COH]DRO is mevntable to fomtulate an operatton
_plan . : R : S

A erttenon for: the optrmal mtake operatton at ordmary tmres is varlable costs for intake L

and water conveyance to water treatment plants. - In case treatment ‘¢osts vary dependmg o '
on the water sources, variable costs for the treatments should also be - taken into .

consideration.  The optimal operation at ordinary times is that to minimize the variable
costs. In drought cases, optlmal operation can be made by full use of the potential of all
water sources and to minimize economic and social losses caused by mtake restrlctton or fo '
make the level of losses by the restrrctton same in all seetors of water use '

7 2 2 Domestlc Water Supply

' Smce DESO has been supplymg water in the target areas and has enough experlences for )
domestic water supply, expansion of operatlon and maintenance in these areas would not
be difficult for DESO. . As proposed in the Master Plan, however;: DESO should expand
the operation and mamtenance not by i mcreasmg its staff but by shifting its staff from the
admmlstrattve seetor as far as possrble F rammg for the shlft should be conducted

7 2, 3 Irngatmn Water Supply

Although COH[DRO has enough expenences in operatton and mamtenance of 1rr1gatton L

schemes, its management seems to have to be improved, as recommended in the Master

Plan. A management reform’ is dlscussed below, since well orgamzed 1mgatton'_:l_r'

' management 1s essentlal for the sound management of the Pro;ect

JDl e e ¢ .. Main Report o
- (1[4_115) AR R AR



_ The Study en Waler Resources Deve!o;)menl in the State of Sergt}r)e, Brazil

(D Integrated Approach with Close Coordmatlon

Integrated mamgement is necessary to aclneve hlgher ObjCC(lVCS without lcaving
unconirollable management factors outside of the operatmg entities. Brazilian irrigation
~ management, especially those dcvcloped in scttlement programs, seems to be oriented to
_integrated management. - In some cases irrigation  perimeter management inctudes -
* building social facilitics. - However, this type of management rcqmrcs excessive dulies on
government organs as well as duplications of functions in the same level of the
governments, and often causes fi nanmal burdcns heavncr than those levcls of the
govemment can afford e - SR

In proposed 1mg'1tton managemcnt the role of the government operatmg entlty will be .

~ limited to management of water facility. “In order not to lose the merits of mtegrated

management, a mechanism of close coordination with supportmg entltles in charge of
- agricultural extension, research, and credmng should be established. - Periodical meetings

. among the opcratmg enlity of 1rr1gatlon management supportmg entltles and the farmers®
- association should be encouraged The merger of COHIDRO and EMDAGRO and

increased farmers’ partlclpatton as descnbed below mlght help promotmg thc reqmred.

- close coordmatlon '

i (2) ' Increased Role of Farmer s Assoclatlons L .'

- For eqmtable efficient and ﬂexnble water management role of farmers themselves should: "

be enhanced, although role of government entity is very 1mportant at the construction stage "

- and the initial stage of operation. . Establishment of water users® association or irrigation
- association should be promoted with assistance through mobilization and education/ -
training activities. = Increased capablllty w:ll allow less government involvement in the
" future. - Farmers’ parttcnpatton in water management will often cause not only better "

efficiency of irrigation management but also beiter cost recovery, resultmg less tmancnal -
burdcns on the govemment : -

o However farmers of the target area do not have any expenence in 1mgatlon and water _
- management - Mobilization activities would be examined, referring successful cases in -
" other parts of Brazil and other countries. . The establishment of “Imgahon Districts” by

- CODEVASF, such as that in Petrolina perimeter would be a good example. Consultatlon :
thh or suppons by CODFVASF help orgamzmg sustamablc pcnmeter management '
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CHAPTERS COST ES‘I IMATES
8.1 e Co’tlditlons of Cost Estlmates
8. 1 | I Prlce Level and Unit Prree

Cost estnnatlon for the Study is based on the costs and pnces in Brazshan- “Reai” R$ at
_the time of September 1999, namely 1 US$ = 1.92R$ and 1 US$ = 106 95 ycn '

Umt prrees used for cost estimation of the Pl‘OjCClS in the l‘easrbrhty Study are determmed .

based on the data base for cost estimation of public works i in the Sergipe State provided by

CEHOP. The data base was developed by CEHOP in order to achieve the efficient
preparation of documents reqmred in the budgeting and tendenng process for the Public
- Works in the State of Sergipe.. The soft ware mcludmg data base is supplled by CEHOP -
in the form of CD ROM. The sofiwate is developed ina chent-server base in a.way to
make possrble also the access through Intemet e

* Unit prrees not covered by ‘the CEHOP data base are obtamed by quotattons from""' L

~ manufacturers, suppliers or distributors of products requrred for the Pro;ects or estrmatron n
from the pnces of the srmllar pl’OjeclS ln the pasl. : '

-8 1 2 Composrtlon of Pro;ect Cost RN

' PrOJect cost is composed of the fo]lowrng eost 1tems

... = Administration Cost (AC): -
. = :Consulting Services Cost (CSC)
_..— . Construction Cost (CC)
-~ .=~ Land Acquisition and Compensatron Cost (LACC)
=~ Contrngeney (CT) Lo

(1) - Adrmmstratron Cost, AC _ S : _
Administration cost of the Govemment covers the cost for supervrslon and management of

* the project rmplementatlon by the Government staff and lS taken as l% of CSC CC, 3 o

LACC and CT.

(2) - Consultmg Servrces Cost CSC : o . LT
This cost covers the eost for consultmg services requlred in the whole penod of the pro_]ect
lmplementatlon and is taken as 10% of CC and LACC

_(3) Construchon Cost, CC _ , . :
The cost required for the construction of facnlmes and other related works 1neludmg the

- preparatory works. The cost includes material and equipment cost and ‘labor cost - o
~ including installation and ereetron of equrpment etc. as a dlrect cost and drrect and mdlrect e

benefit, BDI, asanmdlrect cost

@ Land Acqulsrtlon and Compensatron Cost, LACC
< Land Acqulsrtron Cost> T = S S
This cost covers the cost assocrated wrth the vaUlSltlon of land for constructron of the’

facilities and their mﬂuenee area,” Inundated area in the reservoir will be measured based ~ =+
on 1:5000 scale map.  Unit cost of land is 520 R$/ha estabhshed in the Master Plan Study =~ -
for the region based on the information from ]NCRA - The same umt rate will be applred LT

Wi
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for the acquisition of land required for the construction of Water Intake and Lift Putnp
- Stations. - The land acqursrtlon in the urban areas is done consrdermg the region and it is
calculated by a lot i in size of 8m x 25m called “chao de casa”, informal popular measuring
“unit of land wrth an average unit cost of 3,000 R$/lot. B R

< Compensatlon Cost >

- This cost covers the cost assocrated wrth the compensatlon for propertles such as
reseltlement of residents, permanent and temporary use of land, etc. -The evaluation

~ method of house compensation will be done ecither by cost reproductlon method or by

" comparison method..  The evaluation method of land compensatlon will be done usmg the
:umt cost of land for land acqulsluon o :

(5)::”:" . Contlngency,CT : _ _ . o
B Contmgency includes the physrcal contmgency 5% of the sum of CSC CC and LACC '

[ wnll be taken as the physrcal contmgency of the PIOJect cost

, .8 1 3 Method of Esttmatlon of the Pro;ect Cost . _
(1) Cost Estlmatron based on the Result of Facrllty Desrgn L .

T he cost esttmatlon for the followmg constructlon works was made based on the quant;tles
“of equipment, matenats labor and other related 1tems calculated from the destgn drawmgs
cof facrhtres RN : :

< Factlmes Related to the Dam > _ PR
© - VemBarisDam - Check Dam - LowFlowBypass
;< Facrlltles Related to Water Conveyance > e '

oo Faclhtles related to water convcyance from Vaza Bams Reservonr to Agreste andl
: .Prauttmga Reglons were mcluded in this category ST :

- Water Intake Pump Statlon B
.. == Water Lift Pump Stations -
= Connecting Reservoirs - -
Coo o = Water Conveyance Prpelmes :
-+ = Surge Tanks - :
- = Control and Electrlcal Bulldmg
RS Substatlon :

o . '(2) : '-Cost Estlmatlon based on the Result in the Master Plan Study

. :The cost estimation of the Water treatment’ statrons, treated water pwnp stations and '-
| distribution networks for the followmg municipalities included in Agréste and Praurtmga
.. tIntegrated Water Supply Bystems was made by adjustmg the result of cost estrmatron m the
‘j::MasterPlanStudy S T SO
' 1) Agreste Integrated Water Supply System Arela Branca Campo do Bnto _
_ Itabatana, Macambira, Sao Dommgos

2) Plaultmga lntcgrated Water Supply System Poco Verde, Simao Dtas, Lagarto,
& Rlchao do Dantas e _ _

The pnce escatatlon from September 1998 to September 1999 is consrdered in the
L adjustment of the constructlon cost esttmated in the Master Plan Study >

LR e ' _Mal'nReport
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82 Pm]ect Cost

Table-8. I shows the total pro;ect cost mcluded in thc Feasnblhly Study and Tablc 8 2

shows the costs of the cach prOJcct

_Tablc-s.l - Summary of Project Co_st : IR
s : ' o ' Unit: RS thousand
B . - Cost Item . " Phase-1 Phase-2 “Total
1. Administration Cost : ‘2,065 - 563 2,628
2. Consulting Service Cost - 17,877 - 4,876 22,753
3. Construction Cost : 176,253 48,759 225,012
{1) Dam Conslruct:on 67,280 ' 0 .67,280
{2) Domestic/Industrial Water Supply Pacnllly o Agreste © 34,597 -~ 23993 | - 58,590
{3} Domestic/Industrial Waler Supp]y Famllly to Plaunlmga 36,716 24,766 | © - 61,482
(4) Reforestation = - - : el ol 719
(5) Iigation Water Supply Faclhlles Lo T 36,941 . 36,941
4. Land Acquisition and Compensallon Cost s 25361 -0 o 2536
5. Conlmgency : 0833 | - 2682 ) 12515
To!al . 208,564 36,880 |

Table—82 Cost of the each Prolect e

265,444 |

~ Uit R$ lhousand

: w Costllem f - _ Phase-l,- Phase—2 . Total :

- [Dam Construchon L . . 81428 - - . 81, 428
1. Adminisiration Cost - -~ oL 806 - - 806
2. Consulting Service Cost 6,980 - - 9,980 -
3. Construction Cost - - 67,280 - © 67,280

{1) Dam 30,189 - | el 430,189 ¢
{2} Check Dam - e S 4,260 - ©4.260 -

| (3) Low Flow Bypass * "~ 32,830 - L 32,830
4. Land Acquisition and Compensallon Cost 2,523 - - Lo 2523
5. Contingency s 3,839 S b o3 839
Dom./Ind, Water Supply Facihty m Agreste 40,364 - 27,989 L 68,383
1. Admiinistration Cost : S 4000 2717 CoL 6T
2. Consulting Service Cost - 53459 2,399 5,858 0
3. Construction Cost - 34,597 23,993 - 58,590 -

- (1) Conveyance 17,500 - 12,137 - 29,637
(2) Treatment and Dlsmbullon — 17 097 i 11,856 28953
4. Land Acqulsmon and Compensat:on Cosl C g SR

~ |5. Contingency - ' L 1903 1,320 ©3,223 0 -
Dom./ind, Water Supply Faclllty fo Plaumnga - 42,839 28,891° ) WL IR
I. Administration Cost © - -"‘42'4' “ 286 I
2. Consulting Service Cost 3,671 2477 6,148 - -
3. Construction Cost - - 36,716 - - 24,766 - 61482

- (1) Conveyance 1 et oo 12,723 v ) oo 11,9550 o] - 29,678 1
{2) Treatment and Dlstrlbut:on _ 18,993 . - 12,811 - 31 804
4. Land Acquisition and Compensatlon Cost- S R Y RN S BE
3. Contingericy a 2,020 - - 1,362 - 3332
Reforestation o 839 - Vim B39 .
i. Administration Cost - BN - 3
2, Consulting Service Cost 7 - RSN R
3. Consiruction Cost == : ST - Ty ) b R P il
4. Land ACqulsmon and Compensallon Cosl _ R - SRR {

5. Conlingency. - FERRE R | - <o 40
Irrigation Water Supply Facu!mes : o 43,094 - - - 43,094
1. Administration Cost - ) Y - 427 - 427

2. Consulting Service Cost © 3,694 ¥ - 3694
3. Construction Cost - R IR R 236,941 e s 4736941
4. Land Acquisition and Compensauon Cosl_ Include above - : _lnc!ude above
5. Conlmgency : : ' - 2032 - - 2032

U9y
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- 83 bperatioil and Maintcnance (O&M) Cost |
831  0&M Cost for Dam and Domestic/Industrial Water Supply Facilities

According to the operation and maintenance plan for the Vaza Barris multi- -purpose dam
facilities, the total O&M cost is estumted as R$ 95 thousand/year as shown in Table-8.3.
As for the domestic and industrial water supply facilities, the total O&M cost is estimated
as R$ 3,938 thousand in phase-1 and R$ 7,787 thousand in phase-2, as shown in Table-8.4.
‘No increment in adnumslrauon costs w;th the PrOJect is estlmated as O&M cost esltmahon
~inthe Mastcr Plan.. : :

Table—S 3 O&M Costs for Multl-purpose I)am Facllltles :
CLnhs Unit; RS lhousandf)ear -

L . Costltem ool so b Annual Cost
Day -to-day Operatton Observation and lnspecuon S TR |
Water Quality Monitoring - ‘ R S [
Sedlmentallon Aualyms S R || S

' ) Total R

Table—S 4 O&M Costs for Domestlc and Industnal Water Supply Facﬂmes ‘
, . : S : Uml RS lhousand!yea: L

i o ~ Annual Cost™ o
o RN :_'._;_.;(Iosfrllem:,‘_-_‘___:, STt Phase-l: “Phase2 |
| Personal Expenises 7 o s s 0 e e 1062 ] 2,036
Otheerpenses ST e 1,421 2,844 | -
Energy e e T 1 A8 ) 2907
o Total T ] 3938 | 7,987

8 3 2 O&M Costs for lmgatlon Water Supp!y Faclhtles S

_ Accordmg to “Pre Peasnblhty Study of Vaza Barris Irrlgatlon PfO_]eCt / Serglpe, 1999~,
which ‘was -carried out by SEPLANTEC, the O&M costs except water resource
E deVelopment cost were estlmated as shown in Table 8 5 o L

Table-s S O&M costs Vaza Barns Irrlganon Pro;ect _
' ' Um! RS thousandlyear

Jobie "Cosl!tem"'— et 1 Annual Cost
~ | EnergyCost - - DT R R 88|
¢ | Other 0&M Costs + - o SRR I IR - <]
. | Training Cost . . T BT L1
BEE AEER Tolal N D 1573,

= ACCOfdlng to the abo\fe O&M costs, the average O&M costs per area, except the energy

e ¢osts, are’ around R$ lSS/ha while the O&M costs per irrigated area, except the energy

costs, “vary from R$ 231/ha to R$ 558/ha in other periméters currently managed by
~ COHIDRO:" HOWeVer, ‘this O&M  costs, R$ ISSIha w0uld be adequate conSIdermg :
s recommendatlons proposed in Sect10n72 e
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CHAPTER9 PROJECT IMPLEMENTATION =
9.1 In'stitutional Fornralities and Organization for Project Iniplemen’tati_on o
9.1. 1 Instltutlonal Formalltles for Prolect lmplementahtm :

n Jurlsdlctlon o

The Vaza Barris river bclongs to fedcral domam 50 the Vaza Bams Dam pro_|ect lS also _
placed under jurisdiction of the federal government. As far as the JICA study team is
informed so far, the management of the Sergipe portion of Vaza Barris river will be
delegated to the state government under the inspection of the federal organs in the future.
~ For the time being, however, the water fesources management for the proposed project is

under federal ]unsdlctton The project management unit (UGP-PROVABASE) has to

nnplement the ‘project  through regul_atton fonnahtles regardlng watcr resources
management under the “Natlonal Pollcy . RIS

_ In terms of envrronment assessment UGP PROVABASE has to get llcenses from the_ :
competent agencies at the reSpectrve 1mp1ementauon stages. " Since the river belongs to -
the federal domain, the IBAMA is competent to issue licenses from the federal standpomt L
~On the other hand, the proposed projects are located in state terntory, S0 the ADbMA is
' also competent to issue hcenses from the stale standpomt L : '

‘ In order to procule tmances from mternatronal or local ﬁnanctal orgamzatlons UGP-
- PROVABASE has to ask the State House to authorize a permission of finance. .~ Afier that,

.. the state government gets an approval from the competent agency. of forergn loans in the

" federal government, i.e., External Financial Commission (COFIEX .or Comissao de-

) ~ Financiamentos Extemos) under Ministry of Planning, Budget and Management (MP or - |

Meinisterio do Planejamento Orgamento ¢ Gestao). Besrdes, the permission from the
- Upper House is prerequisite for the pro‘]ect entity to procure mtemattonal loans under -
' _consrderatlon of allotvance of debt services. - - :

B Just aﬂer the approval from COI‘][‘ X, the state govemment apphes for constmctton hcense. '
of Vaza Barris Dam through Secretanat of Water Resources (SRH or Secretaria de

- Recusos Hldrlcos) under Mlmstry of Envrronment Water Resources. and Legal Armazon - B

(MMARHAL or Ministerio de Meio Amblente, dos Recusos Hldrlcos e da Amazonia
- Legal). = In addition to the constructxon license, the state govemment intends to take over

- the authorization of water right granting of Vaza Barris river by means of delegation from
the federal government ‘Once the federal government approves this application, the state -

government (SBPLANTLC) WIH be able to have a Power on grantmg of water fesources e

' use rlght on Vaza Barris river.

@ COOrdmatlon wrth PROAGUA

At present State Unit of PROAGUA Management (UEGP or Umdade Estadual de Gestao -
do PROAGUA) applies for the two projects within the Sergipe State” to the federal -
government i. e, UGP (Umdade GestOra de PROAGUA) under MMARHL They are (a)

. P:pelme Project Although these pmJects are around onie year behmd the onglnalj'. o
schedule as of September 1999, the UEGP eXpects that these pro;ects will be tmplemented ST
- just after the approval of the UGP head office and also the World Bank.” The state SRH ™ -

of SEPLANTEC, the eounterpart orgamzatton to UbGP is also coordmatmg these pmJeets

e (i[f_lzt)
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o prudenlly; since thcsc projects have close rclationship with the proposed project. - -

(3)- : Prospect of l"ormalltles :

', Tablc-9 1 shows the tasks of the state govemment ie., UGP-PROVABASE till the time
- of project completlon The major works are classnﬁed into three categories as shown in
the table.  They are (a) administrative or legal formalities, (b) procurement of finances for

o project implementation and (¢) designing and construction of the project. The timetable
- for these formalitics worked out by UGP- PROVAJB.ASF is shot_vn in the table below.

: 'I‘able— 9.1 ‘Administrative aml”Financial Fornta!ities o -
T2 [ 3] 4] 5] 6. 7]s
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

Workltcm y .

Slate Gevernment (UGP) _
Project Office (UGP) Establishment B
Administrative & Legal Formalities ' e
Water Right License
Construction License
[:nwronmental License o P I 1. -
“Land Aéquisition in Projeet Sites o —
Procurement of Finances * SRR RS DR R B
Approvat of State House - o AlY
Approval of Upper House : 1 AY
Formulation of /P -~ L -
_Approval of International Fmanelal Organs' ] Av]
Study, Design & Construction’ " ' -
| Study (M/P & FiS) S C —
. Desagmng U (T
: Constructlon s
- JCA= S S EE RS
. MfPandFlS AR R ——
International Flnanclailnshtutes T R R
Project Identlfcatton; SRR I 2
Pledge . = ...~ .-~ R B R A BT
, LoanAgreement B R AN N 4
[egend A: Apphcatton Y:Approval-——-: Bxecution of Activity

>
“« <<

- 9 1 2 : Orgamzatmn of Projcct Implemcntatlon

S _(1) Establlshment of UGP PROVABASE

. In paralle] wuh the JICA study, Management Umt of the Project of Water Resources
- Development and Supply in Vaza Batris River (UGP- PROVABASE) was established by -
" the State Decrec No.18297 on 1* of September 1999. It is subordmated dlreclly the
: Secretary of SEPLANTEC Its major competence is as fo]lows - o _

___,,__:1_) ‘;.;’To coordmate and to foliow up on the Pro;ect of Vaza Bams Muitl purpose Dam _
... . and related Pro_;ects L D e e
L) To keep mstltutlonal lmkage wnth pubhe and pnvatc organs concemed

gy To carry out dutics attnbuted to SEPLANTFC S

| (2) .Orgamzational Stt‘engthenmg of UGP PROVABASE

e At present the UGP PROVABASE is a531gned to carry out prepa.rauon of the Protect In
~the future, it is expeeted to manage financial arrangement, a feasibility study for the -

s 1rr|gat10n component and to compnle the envnronmental lmpact assessment reports (RIMA), -

e SR e R ‘ L 7 : Mam Report
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and s“bsequently to implcmc:nt the project ernploying consultants and contractors e

The UGP- PROVABASE takes and should continue to take a core part in prOJect
implementation.. At present, the UGP-PROVABASE consists of a coordinator and a
secretary only. With the devclopmcnt of the pro;ect preparatlon and nnplementatlon, the
UGP-PROVABASE should . be strengthened  to nect. with a’ workload,” Strong
administrative supports to the UGP-PROVABASE, such as legal adwsory, _matters related
* to public relatlon coordmatlon with federal and state organs and general admlmstratwe
affairs, should be given by the SEPLAN F EC S

At present thc Statc Govemmcnt or SEPLANTEC has a plan to strengthen the UGP-

- PROVABASF as follows

' :Preparatton Stage H (1999) _
Duties: Preparatlon for the approvals of the federal organs

Staff: - A Coordinator and a secrefary -
Preparatton Stage 11 (2000):

~ Duties: Preparation for “Enwronmental lmpact Assessment Report (RIMA)” and '_ e

- for the application to an mternatlonal ﬁnancral mstltute
, Staff: Addmg a civil engmeer RN
‘Preparatlon Stage 111 (2001): . : : : e
" Duties: Preparatlon of mtematlonal btddmg for procurement of consultants Co
- Staff: Addmg a document specnahst with translators (1f necessary) s
tmplementauon State (2002-2006) : -
. Duties: total management of pl'O_]ECl lmplernentataon ' o
Staﬂ‘ Addmg a ﬁnancral staff and techmcal assrstants as requlred

@ Major Dutles of UGP—PROVABASE

‘In- tlns section, orgammtlon at the 1mplementanon stage is dlscussed ln the N
: 1mplementat|on stage, major tasks to be managed wuh !) land acqulsmon 2) destgnmg, 3) L
‘ constructton and 1ts supemsron ' . S .

Item l) should be camed out in accordance wnth relevant laWS and regulatlons such as
‘Decree-Law No. 21st June 1941 and its amendments, with Jundlcal support of the State
~Government such as legal advisors to  SEPLANTEC and Office:of the State General -

Prosecutor.  Some  involvement - of - UGP- PROVABASE w1ll be necessary for:

mvestlgatrons and negotlatlons for the land acqulsmon

As for 2) and 3), _UGP PROVABASB or SEPLANTEC should htre consultants and"_" o

_conclude contracts with contractors.” Btddmg procedure should be placed under the .
. inspection ‘of 1ntematlenal financial institutes, federal organs ‘in cha‘r'ge and ‘the State -

Procurement Office.  Actual tendering, tender evaluation, - negotiations - and contract"-'l |

awarding should proceed ‘with the’ initiative of UGP- PROVABASE Although the
~ consultants and contractors will undertake most of the engmeenng works and construction :
- works, some responsibilities will remain to the project office. - Check of the results of the -

“ works by consultants and contractors is. necessary to be done by UGP- PROVABASE i

 During the construction works, many administrative penmssrons may be reqmred L
Llatson to relevant authormes, such as pohce wnll be necessary S '

B O TR ' Afalﬁ Repor;
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“(b) Orgammtlon and Staff‘ng

According to the major dutics as described above of UGP PROVABASI following
organization at 1mplementatton stagc would be recommendable. The contents and
volume of each section will vary . accordmg to the devclopment of  the pro;ect
1mp!cmentatlon - : . - :

...................................

I - . - Documentation
.~ SEPLANTEC S - Sectionof | - |- Liaison to Relevant
: _ ' - - General ----t Authorities
b T Aftais - Other ~
| administeative supports | - Administrative Affairs
R _Pr,ojes?l,Man'agerf s I
- :H'j o T R ] Section of ‘. ;-_._- - Financial Conlro_t
R nt T’&tal Pr0_|ect i  Finance .~ [ - Accounting '
1 Management | L R LORIY
Secretary "1 - Negotiations i
S iidi | I R T I N O U
f Secretanal ] : S o
T - Schedule : : - Check the Works by _
Cwosote ||Vt ||| Seetonof b G
{__Mﬂ[‘?ﬁ?{ ........ 3| {-supportof 1 [T Planning an [ |- nstruction to Consultants . | -
R e Tendering for : DeSIgn A T
* Construction - R T
-Quality Controd § ) - - - o B
- Reserveir 7. . Do L trvey Combanies
"mg Test b5 Sectionof | L_ﬁ Survey Companies
‘ | Surveyand | FCrieck the Works by -
 Consultaits lrgvesllgatten: - Surveyors ’ e
Ca : l T —— i- Instmc(:onloSuweyors | ;
ey SUMERELNIY bt -
{ - Facility Plan { 1 - Quantity Survey R J_I .
SR Detail Design E. Construction - - Sectionof {1 . Con-tliaClOI’
| - Operation Plan ! Plan = - W Construction | [ . . o0 oo oo
"""""""""""""""""" -C,OSI Estlma_t.lon | .Supervision : | | —Check lhe Superv:smn by i '
- Site Inspection - | — i i Consultants !
—Quahty. T { - Instruction to Contractors = |
. Inspection” - -~ - - . e B G- rememmnnnsd
- Progress Control Lo v ' s
e ceiinbmeandedananioeed Sl - armmremmaseasns ——
- Legend: | - Sections {-Dulics S }
e ; [ R 5

., f thure- 9.1 .Pre"pe'sed. Ot'ganiz‘e:tidii of UGP-PROVABASE at ltnplem'entation Stage

For staffing at the implementation stage, employment of engineers in DESO or COHIDRO
~is very important because of their experiences in similar pro_]ects especially for the
. domestic .water. supply components and the irrigation component.  Staff of CEHOP, if

“available, may take major roles in land acquisition, tendering, and constructlon superv1510n _
- because of thelr abundant expenences in these ﬁelds ,

o Preferably, each sectlon should have a core staff resp0n51ble for dutles a351gned to the '
' sectlon and shon term ass:stance should be acqulrcd from relevant secuons of the'

,,,,,
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