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

CHAPTER3 ENVIRONMENTAL IMPACT ASSESSMENT

3.1 Project Description

Qutline of Vaza Barris Dam Project is as follows:

Vaza Barris Dam

Dam Type - Gravity Concrele
Rescrvoir Area 9.5 km’ o
Total Storage Capacity 93,000,000 ny’ : %
Dam Height : 48.2 m ' -

Check Dam . _

“Dam Type : : Gravity Concrete

Scdiment Capacity - 10,000,000 m’
Dam Height - - 7-20 m

Low Flow Bypass ' '
Bypass Type Concretc Box Culvert (Underground)

~ Cross Section . 1.05SmWx l {)Sm H

Pipeline ' . :
Material S Ductile C'lst Iron
Location - Systeml Vaza Bamis Dam - Jenipapo -- Brasrlla - Acuvclho -

. Urubutinga - Lagarto
. System 2: Vaza Barris Dam - Rlbelra Cajarba Carrilho - Ilabalana
Length System 1:25.4km - Systcm 2: 24 Okm -

3.2 Environmental Impacts

3.2.1  Social Environment

Resettlement: : :

The reservoir formed by Vaza Barris dam wrll have a surface area of approxmntely 9 5
km? at normal water level. Because there are no v1llagcs in the inundated arca, people
requiring relocation is expecied to be a small number. Accordmg to topographrcal maps -
(1:5,000 in 1985), there are 31 sheds and 13 houses within the inundated aréa of Vaza
Barris dam and Check dam. Some of these houses likely are barns for grazing aclmly
Actual resettlement requirements, including three families identificd by the field surveys,
will be less than ten families.  Some of them are employed by the farm owners and have

no land. ~ However, some of the famllrcs may obtain the relocation site in their own lands
around the reservoir. -

The pipelines wrll be lald along emstmg roads 'md extensive agrlcullural land R ' §
Resettlemeiit will not be necded

I'conomlc ac(mty _ _ :

The two dam sites and the reservoir area are in hllly areas where agncu!ture is the only
economic activity, but not in a great scale. The land acquisition arca is extensive paslure ’
land or grassland mcludmg small cultivated-pasture lands and riverside forests. Therefore,
the agricultural resources loss of the farmers will not be largc The inundated pasture
lands will be about 600 hectarcs. Due to the reservoir’s barrier effect, pasture land
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disruptions will occur. Moreover, because the corridor from end of the reservoir to the
check dam, about 9 km long, will dry up during dry season, bathing points for the livestock
will be lost in this arca.

Agricultural lands and products will be lost in the acquisition of land for plpelme right of
way, but these losses will only be a little i in lhe overall

An increase of conslruclion workers to the project arca will put additional pressure on the
social services and the medical facilities. On the other hand, dam construction works will
brmg addmoml income {o the local residents in terms of the employment of workers, the

~ local econom)r wnll be revualvcd subsequently

lnf'raslructure f‘lClhllCS 'md cullur’rl propcrly

* State road (SE 110) crosses Vaza Barris River at about 20 kin above Vaza B‘lrl‘lS dam site.

The reservoir will reach the point at normal water level, but the bridge spans far over the
water level.  There are.several farm roads in the reservoir area. The impact of
inundation of the roads is considered to be minor, because these roads are hard for
automobiles .to across the river even during dry season; therefore the users have been
limited, - There are no other infrastructure facilities or cultural propertics in the inundated
area. :

In and around the dam sites, therc arc only farm roads that are only possible by tractors and
jeeps.  New roads shall have to be prepared for the construction.  Therefore, the impact

- of constructlon vchrcles on the traffic around pr0_|CC[ arca is eonsrdered to be minor.

The p1pel|nes wrll be hld along exrstmg roads and pass several towns. Temporary and
localized disruptions to the local traffic will occur. . This impact can be mitigated by
iraﬂlc eonlrol at thc constructlon 51te R

Publle health eondlllon : ‘

The reservoir will lead to an-increase in thc potentlal of water bome discase and provrde
breeding arcas for mosquitoes that tend to breed in stagnant water body and field edges.
Therefore, the risk of watér or mosquito borne disease such as schistosomiasis or dengue

~ fever may increase. - The breeding areas in the reservoir are unavoidable but adoption of

pipeline as the bypass channel can reduce the arcas to some extents. The local
governments. have conducted ‘a ‘campaign and eradication program against dengue fever.

" Moreover, there are no villages arolmd the reservoir. [hereforc these diseases will hardly
: brcak out. : : ' .

W'lste SRR :
The volume of constructlon waste from the dam conslrucllon will be large The waste

- in¢ludes excavated soils; rocks, cements and sonie bulky waste such as concrete piles.

Excavation woiks for the pipelings will also genérate surplus soils.  Theése impacts can be
mitigated by reuse plan and proper disposal plan. There arc possrbly three ways as the

‘reuse plan: 1. Filling valleys with high permeability in the reservoir, 2. Refilling the quarry

31te, and 3 I’rov:dmg ihem as constructron malerrals {o local eompames and people '

The eonslrucllon eamp mll gcnerale large quanhl) “of waste that causc  watér
contammatron and Samtary problem Thls 1mpact can bc mitigated by the proper waste
mamgement ' : - : '
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3.2.2 - Natural Environment

Hazard and Soil erosion: 7 . _
The two dam sites, the reservoir area and the pipeline alignments are located in hilly areas.
There are no serious or largc soil erosion sites such as gully erosion in the area. Storage
of water into the reservoir may reduce the slope slability of the bank. - However,
according to the result of geological and topographical survey, large-scale landslide will
not occur.

During the construction period, due to cut slope, land clearing and soil stripping, the
topsoil may be eroded more easily, but these soil erosions can be mitigated by proper
design and construction plan. During the operation period, soil crosion from slope around
the reservoir arca may causc scdimentation of the bed 'md W'lter smauon bul lhe er0310n
level is consndered to be mmor

Groundwa(er : : : ‘ :

In Sao Domingos town located near thc reservoir, groundwater is the main source of water
supply.  Some local people living around Vaza Barris River use well water also.  Storage
of water into the rescrvoir may increase the recharge level, - However, according to the
result of hydrogeological survey, the impact on the present groundwater use will not occur.

Water quality: : o

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

~ reservoir. Because the wastewater-is a small quantity and purified by the stabilization
pond and natural purification, the effect on water quality of the reservoir may be negligible.

- There are no other significant pollution sources in the upper catchmcnt area. .

- Because the concentration of phosphorus in Vaza Bams Rwer is Iow lt wrll be hard for
eutrophication of the reservoir to occur. However, for the first few years, the. nufrient
level in the reservoir will be influenced by the decay of the vegetation left at the time of
first ﬁlliug Some pockets of anoxic water will occur in the shallow hotlows of the
reservoir where vegetation was dense at the fime of inundation. - Although it is impossible
to. remove the vegetation completcly, land-clearing works -in the inundated area will
improve water quality of the reservoir to some extent. Even if some vegetation remains,

the effect on the waler quality is conmdcrcd o be mmor Thc reasons for this_are_ as

follows:

1y The reservoir w1|l h'we a hlgh propomon of water VOlume to lhe vegetatnve
- biomass. - .
2)  Ahigh rate of f]ushmg w111 be cxpected durmg ﬂoods '
3)  The smng of the waler level prior to the rainy scason wrll Ilush oul lhe nulnents
relcased mlo the watm by the decay of vegelahon

Conscqucntly the water quahly of the rescrvon W1H be essonlially lhe same as thal of the
river under present. condition except for the. sedlment Ioad -and “will - be suilable for
domestic use 'md |rngahon :

Ilydrologlcal suuallon and Esunry : , ST
After the dam is closed, hydrological situation of lhe downslrcam wrll 1ltcr  The down

flow and sediment load will be reduced. - These cffects are, incvitable: wnh the pro;ect "

implementation. The hydrologlcal allenmtlon by the, pIO_]CCl is shown inFi igure- -3.1 and
Figure-3.2. The ﬁllmg of the reservoir will take about 30 percent of the Werage annual-
discharge at the dam site.  The down flow will decrease from 8.7 m'/s (o 6.0 m !s as lhe
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average-annual flow at the dam site. This decrcase volume is equivalent to about 20
percent of the average-annual flow at end of the river (river mouth). - If the water used in
Vaza Barris River basin returns to the river perfectly, but unlikely casc, the decrease
- volume will be only 4 percent of the flow at end of the river throughout the year.
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Bed load sediments from the upstream will remain in the reservoir.  Although the floods
will norm’tlly flow directly through the spillway, most of the wash loads will also remain in
the reservoir because of the long shape.

The environmental discharge adopted in this study is 0.44 m/s of the 10-year retum period
7-day discharge (Q7,10). Because there are no domestic watcr use and irrigation systems
in the downstream area, this value is considered to be suitable,

There is a mangrove forest zone with h:igh valuc as wild lifc habitat in the estary.  The
alteration of water quality and/or hydrological situation may damage the ecosystem and the
fisheries in the estuary.  The actual effects of the project on the mangrove zone are as
follows: o :

1)}  Increase in concentratron of sahmty in the estuary water, duc to decrease in the
river {low.

2)  Decrease in sednnent lo*td and nutrlents

3) kAlteratlons of tlood pattern ' -

Aecordmg {o the water quality anaiyses the sallmty in the mangrove forest zone is similar
to that of scawater. In the cstuary, the river flow contribules a very litile to the total water
volume of the estuary. Although there are no available data on th¢ tidal condition, the
average decrease volume of the river flow during one tide cycle will be cqtnvalent to one-
hundredth order of the mﬂow volume of seawater. * Therefore, the impacts of the decrease
in the uver flow on the mangrove forests and ils ecosystem is consldcred to be minor.

" Decrease in sediment load nny bring about long- term topograplncai tr'msmon in coast'il
area depending on the oceanographle condition. In gencml -this long- (crm transifion is

hard to estimate.  About 70 percent of the mangrove forests in the estmry are formed on
the coastal sand. . The mangrove zone is an inlet area rather than a river area.  Because
the river sediments are concentrated mainly in the upper area of the estuary, the large-scale
topographical transition will not occur.  Moreover, suspended solids including nuirients
will not decrease substantially.  Therefore, the impacts of decrease in sediment load and
nutrients on mangrove forests will be limited wrthm the upper arca of the estuary and is
constdered not to be targe scale. -

In general, floods play 1mportant roles in the ecosystem of nnngrove zones. The nain
roles are as follows: : - ’ '

l) l"ransportatlon of sediments and nutrlents from upstream area.

2)  Supply of nutrients to surrounding area, dne to hydrodymmlc diffusion of detrrtus _

(organic sediment).
3) Supply of oxygen to anoxic bottom due to hydrodynanmc drffusron

Because most of the floods will ﬂow dlrectly through the splllway in this projeet the

alternations of flood paitern will be minor.  FHowever, dependmg on abnormal low

precipitation, ‘middle class floods will be stored in ‘the reservoir except for the
environniental discharge. Although this ‘impact on‘ the mangrove forests and its

ccosystem can not be predici at this slage, afler the precnpttatlon returns to normal levels, -

the disturbed ecosystem will restore itself to orlgrnal eondttlon

Consequently, serious negatrve impacts on the mangrove forests and its ecosystem will not

occur.  However, more detailed survey on the estuary and long—tcrm momtormg program
should be conducted S :
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Flora and Fauna: .

Construction works such as land clearing, excavation, blast and hauling operations will
change the physical environment drastically and damage the wildlife. = Although the
suilable construction plans can minimize the effects to some extent, this impact can not be
avoided completely. Some wildlife infaround the dam site and the pipeline alignments
will be lost.

Based on the limited available information from maps, satellite image and casual field
observation, there are no extensive areas of undisturbed forest and wildlife habitat in the
inundated arca,  Only scatled riverside forests remain along Vaza Barris River and the
tributaries. - These riverside forests have relatively high wildlife habitat value. Because
rarc or endangered species have not been idéntified in the project area, scrious impacts on
biodiversity would not occur.  However, the riverside forests of about 90 hectares will be
inundated. Allhough this blological loss is inevitable with the project lmplementatlon, the
biological resourccs lost by the pro_;ccl can be restored by reforestation program to some
cxtent

Afer the dam is closed, migration of the fish will be obstructed. However, migratory
fishes that swim up the river from the sea to'spawn have not been identified in the project
area.  Adverse effect on the local fish can not be avoided, but the impact will be, to some
extent, counteracted by the reservoir, as a newly created aquatic habitat. ~ The fish will
sh:ft from specms of rapnd river typc to spccws of pool or lake type.

As for ncwly crealed blologlcal condmons around the rcscrvmr, sonie quahtallve change
will oceur in thé vegetation along the edge of the reservoir over the next 20~30 years, due
to the risc of groundwater level and humidity. Water level of the reservoir will change by
about 15 m. - In general, reservoirs with severe drawdown show the same characteristics.
The drawdown zone will not be covered with vegetation.© Submerged aquatic plant also -

- can not grow under the condition. These water bodies will not get a chance to the
- complex food chains and species diversity.  In areas where clearing is not performed, the

bare skeletons of trees remain for many years, but cvcnlually they will be destroyed by
insccts and bacteria. -

Landscape:
There are no scenic spots around the dam sites, the reservoir and the pipeling alignments.

“However, construction works such as clearing and excavation will change the physical

env1ronment drastlcally ‘and damage the landscape. - After consiruction, two dams and
reservoirs, whichare artificial big “objects, will be newly built. ~This impact ¢an be

= mmgaled by reforestation program of the dam sites and the bufter zone of the reservoir.
1 he rcforcstauon actlwues wnli crcatc the harmomous scenery. :

323 anronmcntal Pollutlon )

Dam constructmn may increase the SS lcvel of the river. This impact can be minimized
by provndmg bypass for the river flow and seuimg ponds dunng the conslrucuon works.

Improper dlsposal of the waste and accndenlal splllmg of- harmful materials such as

. pctroleum oil and cement cause water and soil contamination but these impacts can be
minimized by implementation of proper disposal plan and maintenance of the construction
- equipment. - Ileavy equipment operation will generate dust, noise and vibration, which are
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harmful to the local residents and construction workers. Because the pipelines will pass
several towns, temporary- and localized disturbance to the residents will occur. . These
impacts can be mitigated by proper construction methods. - With regard to the dam
constructions, these impacts on the resuienls are negligible because the work sites are
remote from the residential arcas. : :

33 Environ_mehlol Mitigation Plan
33.4 ~Natural Environment M_itigstion Plan ~ -
(l) - Forest

Buffer arcas ﬂround ihe rcservmr 'md lwo dan sites should be crealed where reforeslalton

programs should be nnplemented to replace the lost vegetation cover such as nver51de _

forests.  Total ‘300 lcctares, as about three times of the inundated forest area
(approximately 90 ha), or 30,000 trees will be reforested in this project. - The items of the
reforeshtlon sntes arc as follows '

150 hectares Around Vaza Barns Dam site
.50 hectares - Around the check dam site -
100 hee(ares ' Along the reservoir

The reforestation programs should eonslder for a h'lrmomous I'mdscapc 1Iso The choice

of plants species must be considered ‘ldaplablhly to the environment. - It is -advisable
ecologically to use local plants in the reservoir area. ‘ Therefore, most of the nursery trees
should be gathered from existing riverside forests near the reforestation sites. . In two dam

sites, because it will be difficult to gather sufficient natural nursery trees, artificial nursery -

will be nceded to cover the sites. It is impossible to reforest a cnreumference of the
rescrvoir wholly The priority sites are as follows: : :

1) Circumference of the ex1stmg foresl

2)  Side of the tributary

3)  Flatarea or side of the construction road (easy to work)
4)  Conspicuous place such as the state road bridge

@) Reservmr Water Quahiy

Because the nutnent level in the reservoir  will be mﬂueneed by the decay of the vegetatlon
left at the time of first filling for the first few years vegchtlon in mundated area should be
cut and removed in advance

To proteet the water quality of the reservoir settlements 'a'roeu_i'd the _rc'ser"l/oir" shoul(l:he '
limited except for the families leloeated by lhls prolecl The_water‘ quality monitoring -

should be conducted periodically.

3) OIhers .

The dCSlgI]S of the {wo plpelme ahgnments should con31der mmlmmng the changes to

natural envnronment as well as the construchon coast

To minimize soil erosion, cut slope l'md clearmg and sonl stnppmg wonks should be
mainly implemented durmg the dry seasol. ' : -
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To prevent noise, dust, water pollution, soil contamination and vibration, the contractors
should maintain the heavy cqmpment in good condmon and use suitable meihods and
equipment. : : o

An environmental specialist should be enlisted as part of the site supervisor consultants to
control soil erosion, dust, water pollution and inadequate tree cutting, and to monitor and
the environmental aspects and the mitigation measures such as reforestation programs.

Environmiental monitoring should be conducted 1o rccognize the transition of
environmental aspects such as water, fauna and vegetation in both pertods during
construction and operation. ~Especially, the long-term transitions of ccosystem- 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 publlc and utlllzed by
scicntists, consultants, teachers and ﬁshcr persons. : o

332  Social Environment Mitigaﬁon Plan

@ Laml Acqulsmon and Resettlement

The mtonmtmn disclosure should be conducted at an carly slage (o obtain the agreement
of affected population such as the landowners of the reservoir area and people required to
rclocate. -The compensation and relocation phn must be well pl'umed and satlsfy these
populatlon : -

(2) | Dwnsmn ofLocal Communm

“The compcnsatlon for negative impact on economic activity must be well planned and
sufficient. Landowners of pasture land divided by the reservoir should be especially
- considered. Because the corridor from the end of the reservoir to the check dam, about
9km long, will dry up during dry season, bathing points for the livestock will be lost in the
corridor.  Constructions of wells or small pools for the livestock should be considered
depend on claims from the farmers. :

With rcgard to construction of the pipelines, temporary p'ithways should be provaded to
across lhc open trenches for lhe residents and livestock, : :

(3) Flsher) m thertuar)

To obtam the agrecment of fi sher persons in lhe esluar}' information dlsclosure should be
conducted at an early stage.  Furthermore, not only affected people around the reservoir
area but the fisher persons should be made to participate in the public hearing.

Annual monitoring on fishery activities should be conducted to recognize the impacts of
the pr0jects on the fishing indusiry. - This monitoring should be conducted according to
the prior plan from before the construction began.  The monitoring data should be open to
' the publlc and utllizcd by scmntlsls consultants, teachers and fisher persons.

In generally, it s nnpossnble to estimate the exact impacts of a dam project on the

ccosystem of a downstream area at the present time. - If the serious impacts on the fishery
" are identified in the future, some compensation will be needed for the fisher persons.  Not

only economical compensation but also introduction of new fishery technique such as

. ‘ll‘{lfiClal incubation and farming should be consuicred as part of thc compensation.
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CHAPTER 4 SUGGESTION

4.1 Environmental Study Conducted by Sergipe Side

To supplement this report, following surveys should be conducted in Brazilian
environmental impact assessment stage.

1)  Fauna and Flora S'urve); at the Dam Site and the Reservoir Area
The main purposc is to identify existence of rare or cndangercd species and
mlgratory fish swimming up to spawn.

2) Land Use Survey in the Reservoir Area
- The main purposes are to. csllmate size by the land usc type and eshmate the
- inundated biomass. :

3) Hydrological Situation (tide, current, seawater mlrusnon) Survey in lhc Lstuary
: The main purpose is to collect baseline data for assessment of impact on the
cstuary. ' : ‘

4) Lcologlcal Survey in the Estuary
. The main purpose is to collect bascline dala for assessment of lmpacl on the
estuary.

5) . BedLoad Sediment and Wash Load Survey at the Dam Sltc and thc chr Mouth

_ The main purpose is to collect baseline data for impact assessment of lhe loads
altered by the dam.

6) -~ Water Quality All"llySIS of Vaza Barris Rlver l"ributaries and Cajaiba Dam
Reservoir.

The main purpose is to collect baschnc d"ila fora forecast of water quahly of lhe
Teservoir. 3 :

7)  Econoinic Activity Survcy in and ‘ll‘OUIld Reservorr Area o

~ The main purpose is to collect bascline data for assessment of thc social 1mpact -

* and the mitigation plan.

4.2  Environmental Momtormg in Vaza Barrls Rn er Fstuarv

Preliminary l*cologlcal livaluation of Vaza Barris River Estuary was conducted by l ‘ederal
Universily of Sergipe in this sludy The monitoring plan should refer to these evaluation
results.  The sampling, measuring and analysis methods should follow lhe melhods
adopted in this evaluallon asarule to tdenufy the long lram transition.
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CHAPTER S CONCLUSION

Environmental impacts can be considered as falling in two categories. There are as
follows:

- < Unavoidable Adverse Impacts >

These arc impacts such as the land loss (o reservoir inundation, alteration of downstream
situation and change of physical environment in the dam site and the pipeline right of way.
These impacts are inevitable with project implementation and do not have avoidable
actions without compromising the project.

< Manageable Effects >

‘These are dircet or indirect, adverse or beneficial, eftects. Some sort of action plahs can
lessen these effects and enhance the secondary benefits.

Vaza Barris Dam project has potentially adverse impacts on many environmental items.
These environmental impacts will occur at operation stage as well as construction stage.
However, the manageable adverse effects can be avoided by suitable mitigation plans,
Considering no other useful water resources, the conclusion of this Environmental Impact
Assessment is that the Vaza Barris Dam project is environmentally feasible.
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The Study on Water Resources Development in the State of Sergipe, Brazil

CHAPTER1 ECONOMIC EVALUATION
1.1 Assumplwns

In estimating the economic cost and benefit, the following conditions and assumptions are
applied.

L.1.1  Domestic and Industrial Water Supply Project
(1)  Price Level

For economic evaluation, the basic pricc level (financial prices) for cost and benefit
cstimates were set at prices of September 1999, Foreign exchange rafe was sct at R$1.92
to US$1.00 based on the official exchange rate at the time.

) Opportumty Cost of Capital

Opportumty cost of capltal rcprescnts the permlssnble ec01101mc rate of return for
development projects. In Brazil, 10% or 12% of opportunity cost of capital is gcncrally
applied as a discount rate to assess the economic viability of projects. In this study, 10%
of opportunity cost of capital is applied from the viewpoint of social purpose and needs for
“water resources devclopment

(3) . Economw\’alu‘c :

In economic analyms fi nancml prices of all goods and scrvices apphed in the prOjCCt are
corrected with conveérsion factors {o reflect real economic value. -

_ Table-1.1 Convcrsmn Factors _
jtem - . Sector Conversion Factor :
N _ Matcnat : 0.88
g a0 | Machinery and I*qmpment 0.80
Sector—sgeg;ﬁ? C.{?FIYeISIQIII Fgc_tor . [Skilled Labor 0.81
' : Unskilled Labor 0.46
Standard Conversion Factor - 0.96

" Sourcé: Anvario Estatistico do Brasil, 1996 and 1997, IBGE and Conjunlum Economica

Note: (1) Sector-speeific conveision faciors are calculalcd by Harvard Um\ ers:ly for the sanitation s»ctor in Brazll
Source:Document of the World Bank, Reporl No: 17451-BR -

Sector-speciﬁc convcrsion factors used for World Bank sanitation project in Brazil are
“principally applied in this analysis as shown in Table-1.1;" Standard Conversion Factor
(SCF) is applied for the other sectors. SCF is calculated as follows based on the
statistical data of cxtcmal irade of Brazﬂ durmg three years from 1994 to 1996 as shown in
I‘ablc—l 2:

Standard Convcrsmn F actor ={A+ C) / (A + B +C-D}=0.96

Tahle-l 2 Extcrnal 'I‘rade of Brazil 7
S lmporl (Cll) lmport Tax Export (FOB) Export Tax Fxchange Rate
1994 35512 | o 2822 . | . 43,545 N 0639 |
1995 | . 53828 | T 5314 - | 46,506 19 0918
1996 . 56,749 0 | 4,163 L4146 | 2 - 1.005
 Total . " | (A) 146,089 C(B)12,299 - { (137,797 | (D)2I |

Note: L\tchange rate (RSIUSS) is annual av cragc and used to convert lmport and export tax in Rcal to in US Dollais

: Supportmg Repor! Feasibility Study
. L1
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) Economic Life

Various components with different specifics are used for construction in the project.  The
cconomic life of each component is hard to define correctly because it varies depending on
_ the conditions such as maintenance, weather and so forth,  In this analysis, the economic
life of the structure such as dam is estimated at 80 years.  Structures are assumed to be 40
years. Mechanical facilities and equipment are considered as 15 years. However, cast-
iron pipeline is considered as 50 years.. The components, if its economic life is less than
economic cvaluation period, would be replaced periodically during the period,

The economic evaluation period is set at 50 years in this analysis. -

(5) - Economic Cost _ . e

Financia! construction costs of the project are deséribéd in Section I.  The financial costs
are corrected to reflect economic cost by applying conversion factors mentioned above.
The total of financial project costs of Dmneshc and Industrial Supply Project are

R$179million after cost allocation of Multx purpose Dam and are glvcn in dctall by
componcnt and by ycarm Appendnx Lo : :

(6) -  Economic _Bcncﬁ
(a) Residential Water

The Study Team conducted the water use survey in Auguét 1998 which showed that
willingness to pay of rural inhabitants was 3% of the household income that is appllcd in

this analysis. The urban area is also assumed to be 3% of the huusehold income in thls
analysis.

However, there is no statistical ||1f0rmauon regardmg the household income of the project
arca, In this analysis, the household income surveyed in August 1998 by the Study Team
- (R$270 in rural area and R$650 in urban area) was applied after being corrected with
minimum wage increase, which is ¢ffective since May 1999, to reflect the latest level of
income. Minimum wage was set up at R$130 in 1998 and at R$136 in 1999. That

shows an increase of 4.6% compared to the ‘prior year. Minimum wage is set up by

Federal Government in every year that gcnerally hikes the \'.orkers income in" the
nationwide labor market. Thus, the household inconie of rural area and urban area is set
respectwely at R$280 and R$680 in thls analysns

The famlly size of lhc pI‘O_]eCl area was 4 1 pcrsons accordmg to thc 199l ccnsus as shown
in Table-1.3. o . : , :

Table-1.3 Famlly Su:e ofthe Pr0]ect Area o

Unit: pérsons - -

Area ; No. ol'Familles - | - Residents - Famlly Size.
Project Area o : 58,139 - 240,233 - - 4.1
Arcia Blanca : . 27281 - 10438, V. 4.6 -
Campo de Brito ' 3483 0 ] o 3419 -0 0 40
liabaiana - e 16,065 64,827 | 40
Macambira - . ' - 1,238 g .- 4,945 1 A
. Sao Domingos : o190 o T o as0 0 0 43 L
Poco Verde ' 3963 17657 1 . .45
Simao Dias : R e A N T T
Lagarto - o ' I7620 ool 72,082 S 4
Riachao do Danfas 3 3,836 |- ©16,992 - ] 44

Source: Ccnso !)»mograﬁco 1991, Iam;hascl)om:clhos No.16 Serglpc lBGl‘

: Supporlmg Repori F easrb:hly Smdy
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Accordingly, cconomic benefit of rural area and urban area is assumed respectively as
R$2.1/capita and R$5.0/capita. o

Incremental beneficiarics in pI‘OJCCl arca are set up on the basis of implementation schcdulc
of the project.  The summary is shown in Table-1.4.

Table-1.4 Incremental Beneficiaries in Project Area
. B ~ Unit: 1000 bcrsons
Area/Year 2007 2010 2015 2020
Urban Area A 2738 80.6 143.6 B
Ruzal Area | 1.3 5.4 18.1 31.4

Commcrcnal and Publlc Water

)

The economic bcncﬁl of commcrmal and publlc sector is estlmated at actual water charge
based on the actual water tariff and consumption data of DESO in 1997.

"~ Table:1.5 - Water Tariff Table of DESO
_ o - : © Unit: RS
c “ltem 7 Mininum Tariff = Tariff over the Minimam
'Residential ‘upto 10w’ 5.50€0.55m%) | 11wt~ 1.23m?
Commercial “upto 10 m? 12.70 (1.27/m*) IHm~ 2.24/m’
“Public upto 10m’ | 24.20 (2.42/im*) Hm?~ 3.70/m?
Indistrial . upto30m’ | 53.70 (1.79/m?*) 31 ~ - 2.8’

Note: The table is effective since June l999

. Tab!e:-;l.ﬁ -~ Actual Consumption Data of Commereial and Public Water
' {Annual Average)
Arca . Commercial 1 . Public Population
Contracts | Consumption | R/ conlract | Contracts | Consumption | RS/ contract in 1997
Urban 4,869 16.3 26.31 2,243 46.2 158.1 546,000
Rural . 959 13.9 21.21 - 381 55.6 258.8 433,000
. Source:Supply Records of DESO, 1997 o - _
Note: (1) Aracaju is excluded from Urban.  (2) Consumplion is m¥/month/contract.

rPrjoje(V:'k':-d- pbpulation in .i997 is 546, 000 in urban area ekcluding Aracaju and 483,000 in

Tutal aréa,

as shown in Table-l 1.

~ Conscquently, the economic beneﬁts of commercial and public water are set

Table-l.’?_ -~ Economic Benefits of Commercial and Public Water
' RV B SRR ' Unit: R$/capita
Area - - Cominercial ~_Public Total
Urban . 023 - _0.62 0.85
Rural 0.05 0.20 025
N Nole S

The ﬁgun,s inthe iab!e are conected Wwith slandard com.en,mn factor of 0.96.

(o) Industrlal \Vater

There is no statistical mformatlon rcgardmg mdus{rlcs in the state such as input-output
- table of intermediate product of manufacturing sector to assess the economic benefit. So
the averaged actual charge based on the data of DESO in 1997 is assumed also to be the .
'econom:c benefit in this analysis, which is R$2 6/m* after corrcctlon w:lh standard
conversmn factor of 0. 96. : :

- Supporting Reporl: Feasibility Study
L3~ '
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Table-1.8 Actual Consumption Data of Industrial Water (Annual Average)

Area Contracts Consumplion (m*menth/contract) R$/Contract

Sergipe o . -1261 . 244.1 657.0
Source: Supply Records of DESO, 1997 ’

Incremental consumption volume is set up on the basis of implementation schedule of the
project and is shown in Table-1.9.

" Table-1.9  Incremental Consumption Volume o

: ' Unit: 1000m*day
Year 2007 2010 2015 2020

Industrial Water 0.3 B I SRR I 127 30

- LL2  Irrigation Water Supply Project : : _
Since the irrigation was out of scope of the JICA Feasibility Study,' SEPLANTEC

conducted the pre-feasibility study on irrigation through the contract with a local
consultant.  The result of the pre-feasibility study is compiled in “Pre-Feasibility Study of

Vaza Barris Irrigation Project / Sergipe, Volume I i1, 1999, SEPLANTEC” (herein after
- pre- feasnblhty study), which is summanzcd in Mam Report Part 11, Chapter-3.

The '1ssumptlons 'ippllcd in the pre feasnblllly sludy are summanzed as shown in Tablc-
1.10.

Table-1.10 -~ Assumptions appl:ed in Pre feasnb:hty Study fOr Irrlgatlon Project

Item : N : Assumpllons

"Opporiunity Cost of Capital 1 10%

Conversion Factor ~ - 1085

Economic Life ' 10 to 50 years : S

Benefit - | Incremental Net Cash Flow under wnthfwnhoul Pro;ecl

Prices of Crops with Irrigation ' Vegetables = . o Fruits ’

' Item Price (RS/kg) Item . - _' Price (RS/kg)

- Tomalo 1025 Orange 002
Pimeito | 025 Lemon | 0200
Cabbage 0.12 | PassionFruit™ | ¢ 025
Carrot 025 |Acerola .| 030
Watermelon " 012 | Pineapple "~ 7| " 0.50
Melon 020 Tangering - 7030
Bean - 060 Papaya - 0.20 :

T hc total of ﬁnanmal pr0jcct costs of Irngallon Watcr Supply Pr()ject are R$86m|ihon aﬂcr "

cost allocation of Multi-purpose and are gwen in detail by componcnt and by year in
Appendix- 1

: : Supporiing Report: Feasibility Study
L4 R : ' :
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1.2

Regarding a method of cost allocation of multi-purpose facilities, “Scparable Cost
remaining Benefit Method” is applied for the proposed project as discussed in the
Supporting Report, Volume t-I, Chapter 2.

Cost Allocation of Multi-purpose Dam

According to the method, allocation of total financial cost of muiti-purpose dam is
calculated as shown in Table-1.11. Calculation in more detail is given in Appendix-2.
Accordingly, Domestic and Industrial Water Supply Project are allocated at R$39.5mitlion
for capital expenditure and R$0.04 million per anmum for O&M expenditure, or 47.9% of

total cost.

expenditure and R$0.04 mllllon for O&M expenditure, or 52.1% of total cost.

Table-1.11

Summary of Cost Allocauon of Multi- purpnse Dam

- And Irrigation Water Supply Project are allocated at R$42.8 million for capital

Unit: RS m:!lmn

) ltem DOT\}aﬁ:“d' l"\ié:tei?n To.:al .
1. Coststobe Alloca(cd - 831
" a. Construction Cost _ 823
b. Operation, Maintenance & Replacement Costs (Capi!alized) 0.9
2. Justifiable Expenditure (Capitalized Beneﬁt) 37.0 116.3 2033
3. Alternative Costs 704 | .0 737 -
4. Justifiable Expenditure 70.4 737 | 1440
5. Separable Costs . 8.6 120 20.6
a. Con-stru;:lionVCost o 8.5 1.9 204
b. Operation, Maintenance & Replacement Coslé (Capitalized) .0_.1'  0.1 0.2
6. Remaining Justifiable h\pendllure : ' 618 61.7 123.5
7. Per Cent Dislribution 1500 50.0 100.0
8. Reinaning Joint Costs 313 312 62.5
' a Conslrucuon Cost _ o 30.9'., 309 | : 61.9_ :
© b, Operauon Mamtenance&Replacement Costs 0.3 0.3 : .0.6
9. TotalAl!ocaled Cost - 39.9 43.2 83.1
" a. Construction Cost 39.5  4‘2_.8 782..3
' _ b. Operation, Ma_mtenance&Replacemem_Cosls 04 ‘0.4 | 0.9
10. Anntal Operation, Maintenaricé and Replacement Costs 10.04 0.04 0.09

13 ; '7 Results of Economic Evaluation

131 Analysis on PROVABASE Project

The summary of economic analysis is shown in Table-1.12.

“The BIRR of PROVABASE project (entire project) resulted in 14.9%, which exceeds
opportumty cost:. of - 10% Accordingly,- the "project is- assessed to be -in economic
cﬁicwncy S S S s PRI B Co

s - Supporting Report: Feasibility Study
T L-S : : '
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Table-1.12 Summary of Economic Analysis

; " _
Project o . " EIRR (%) B ]{\]RI;\;?;”:&:;) | B
PROVABASE 14.9 _ 754 |- - L3
PROVABASE Phase-1 16.0 - 72.6 1.74
PROVABASE Phase-2 _ 1070 A 2.8 o 109 -
Domesuc&InduslnaIWalerSupply . S 108 S N N DS 18 [
lrngallon Water Supply . : 204 ' . 67.3 o0 237

Aceordmg to the proposed schedule of the I‘easrblllly Study, the 1mplemcntatlon of lhe
project is planned scparately in {wo phases: - S : ,

1) Phase-1; Dam, Dom. & Ind. Water Supply Project (Phase-1) and lrrlgatlon Waler

Supply Project from year 2002 to 2006
2) Phase -2 Dom & Ind. Watcr Supply Projcet (Phasc-2) from year 201’5 to 2016

The EIRR of each Phasé was also conducted which respectively resultcd n 16 0% and
10.7% that exceeds opportunity cost of 10%. In the analysis, the construction cost of dam
allocated to the Domestic and Industrial Water Supply Project as dlscusscd above was
evenly divided to the Phase-1 and Phase-2. : -

The BIRR of Domestic and Industrial Water Supply Projéet, and Irrigation Water Supp'ly.
Project respecuvely resulted in 10.8% and 20. 4%, whlch also excecds opportumty costof -
10%. :

Thc results of ceonomic analysis of each project in detail arc given in Appen'di_x-j.'_ -
1.3.2 Anar)‘rsis'on' Each Project of PROVABASE -'

(1) - Domestic and Industnal Water Suppl) Project

The EIRR of 10.8% of the Project shows economic efficiency. However, it was a slight
lower than 12.1% in the Master plan, mainly due (o the construction cost ‘hikes of the low
flow bypass construction in dam site and of the plpelme system as a result of precrse cost
estimation study in Feasrbrlrty Study. - : :

The resulis of econonic analysns of each Phasc are gwen in Table l 13 whlch shows
economic vrab:llty respectwely :

Economic Analysls of Domestlc and Industrial Water Supply Pro;ect

Fal_)le-l.13
. : -NPV at IO% '
3 0,

Pom. & Ind. Water Supply Pro_|ect VLIRR (%) (RS million) | .BIC:.
Project Tolal 10.8 8 e
Phasc-1 10.9 53 AL | S
Phase-2 107 28 T TTee

2) Irrrgatlon Water Supply Prolect

Economic analysis was conducted on the basns of data and mformatlon of ihe pre-
feasrbrhty study by SEPLANTEC. The EIRR of 20 4% shows suf’ﬁclently economrc

, ' Supporlmg Reporl Feasibrhﬂ.’Smd)'
L-6 -
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" _Nolc PROVABASE Phase-1; Dom. & Ind. Water Phase-1 and Irrigation Water

viability. = It was higher than 15.0% in the Master Plan. The rcason was derived
particularly from the great difference of incremental benefits under the with/without
project between in pre-feasibility study and in Master Plan, in splte of prolecl cconomic
cost hike by 70% in the pre-feasibly study.

L33 Sensitivity Analysis

The scnsitivity amlysns is to cxamine the sensitivity of EIRR with respect to the major
variables that may affect economic benefits and costs applied in the economic evaluation
of the project.. In this analysns, the sensilivity of the EIRR is ascertained by the price
values considered as the major variables as shown below. Consldcrmg the inflation rate
of 11.3% in 1996, 7.2% in 1997, 1.7% in 1998 and 8.5% in 1999/June, the price change is
set at 10% asa forcseeablc maximum levcl in the nahon

: _Cafscf_'l_:‘ Conslructlon costs increase by 10%
Case 2: Market prices of agrtcul(ure products dccrcase by 10%

Table-1.14 shows’ the: rpsults of sensthvzly analysns perfm med unider the above variations.
Almost all” are still in cconomic efficiency in both cases, though the EIRR of the
PROVABASE Phasc 2 in Case | results in 9 7%, slight lower than the opportumly cost of
10% :

' Tahié—i§l4 .Se-hsiiivi.ty Analysis of the Projects

. EIRR (%) : NPV at 10% (R$ million) .
Project/Case E S B - T
Casel Casé 2 Case 1 © Case?2
PROVABASE -~ - | - 138~ 136 - - 635 S 551
(Base Case) - (14.9) e | @ | gsa)
PROVABASE Phase- 150 | 144 e8| 523
_(BaseCase) . - .| . (160) . (160) (72.6) . (12.6)
PROVABASE Phasc-2 9.7 10.7 1.3 28
(Base Case) (10.7) 07 2.8) (2.8)
Dom. & Ind. Water 100} 108 0.3 sl
" (Base Case) (10.8) (10.8) @) @8
. Phase-1 B RTE R I e | sa
(Base Case) . (10.9) (10.9) (5.3) )
“Phase2 . 97 107 - 13 | 28
(BaseCase) - | @0 | - qom 28 . (2.8)
Irrigation Water I 19l 176 . 632 470
(BaseCase) -~ | (204) o4 (67.3) (613

PROVABASE Phase 2; Dom. & Ind. Water Phase~2

‘ . Supporting Repori: Feasibility Stt;i;
L-1 :
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CHAPTER2 FINANCIAL EVALUATION
2.1  Financial Condi_tio_n' of the State Government
2.1.1  Basis for Financial Evaluation

The following financial schemc_:s' is confirmed through discussion with the State
Government and applied to financial analysis of the Feasibility Study. :

1) The conslrucllon of Dani, Domestic & Industrial Water Supply System and
Irrigation Water Supply System will be conducted by UGP.  Accordingly, the State
Government shall be cntlrely responslble for raising funds for the pro_;ects '

2y T he source of funds '

The State Government will apply for I‘orelgn Soft Loan (the Soﬂ Loan, herein after)
Accordingly, source of funds for project costs will be composed as follows:

- The Soft Loan; 50% of the project cost in Phase-l and 60% in Phase-2

— Transfer from the Federal Government, 50% of the pro;ect cost in Phase-1
“and 40% in Phase-2

The Soft Loan in Phase-1 is set at 50% of the pro;ect cost; consxdermg the debt -
limited by Legislation as discussed in this Chapter 2.1.4 and other project progress.
3) After constructéd by UGP, the Dam and the Domeéstic & Indusinal Water Supply
- “System will be transferred to DESO by 'the State Governnient as an increase of
capital of the company. ~Also, the Irrigation Water Supply System will be

transferred to COII!DRO as an mcrcasc of capltal of the company after constructed
by UGP. : .

2.1.2 ijcct Costs and Dlsbursemcnt ofthe Funds

‘Total investment amount of the Project is R$370. Smillion, of whlch R$174. 6m1]lmn will
be disbursed by the Federal Government as a transfer of the Gcncral Budget -and
R$195.9million from the Soft Loan. :

The amount of the Soft Loan in Phase I and Ph'iseQ w1|l be respectlwly R$13? ()m}lhon'
and R$63.9million. - -

The prolccl costs and disbursement of funds rcspcctwely from the Federal Government 'md
the Soft I.oan are shown in Table-2.1. ‘

Pro;ect Costs am] Sourcc of I*unds

Tahle-2.1 - S
- : o "_:Unit: RS million
" Project 2002 2003 2004 2005 : 2006 | Phase |
Dam_—_ 28 | 4.0 4322 9.6 22 | 1018
Dom. & Ind. Water Supply 19 1419 20 -] 482 528 .- | 1068
Irrigation Water Supply 0.6 - 0.6 06 . | 263 - 273, | 554
PROVABASE ' 53 6.5 453 241 - | 823 264.0
Disbursement - : L L e P
Fedéral Government (50%) 2.7 - 3.2 C229 L1620 | 41 11320
Soft Loan {(50%) 26 33 29 clo620 | U4L2 11320
Project 2013 2014 [ 2015 ' 1016 Phase2 “Total |
Dam . R 8 101.8
Dom. & Ind. Water Supply 2.4 47.9 2.7 : 53.5 106 S ] 2133
| Irrigation Water Supply - - - i . 55.4
PROVABASE 24 47.9 2.9 53.5 106.5 1 _370.5
Disbursement ' : _ .
Federal Government (40%) 1.0 9.1 214 42.6 174.6
Sofl Loan (60%) 1.4 28.8 32.1 63.9 195.9

1.8

- Supporting Report: Feasibility Study
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2.1.3  Interest Payment and Repayment Scheme of the Loan

In this analysis, the guidelinc of a forctgn soft loan was apphed for the term and conditions
of the Soft Loan as follows:

~  Loan Period: 25 years (7 years of grace period and 18 years of repayment)
- Interest Rate: 2.5 % per annum payable semi-annually

The mtercsts payable will be an amount of R$65.2million in the aggregate The interest
payment and repayment scheme subject to the above guideline is given in Append:x 4.

2.1.4 Debt Capacity of the State Governmcnt

a Indehtcdness Lmutatlon

The State Government owed loans eqmvalent to one year’s net current revenue of the
budget in 1998. Tlowever, the Debt Service Coverage Ratio' was kept in lower level as
discussed in Supporting Report Volume 1-A, Chapter 1. It means that the state
government financial condltlon is healthy in terms of the ratio. ' :

Ilowever the slates mdebtcdness capacny is limited by Brazilian legislation. To
establish the Iumt the estimate was made in comphancc with current legislation.

Thc Fedcral Law No. 9496 of Septembcr i1, 1997 prohibits the states owmg outstandmg
debt amount superior to the real net revenue (Receita Liquida Real) from further credit
operations. The internal and external outstanding debt amount of the State Government is
R$ 920 million as of July/1999, which exceeds the real net revenue of R $ 760 million,
calculated based on the amount announced by the Central Bank. Accordingly, further
credit operations are not allowed for the State Government at the moment. Nevertheless,

* the external loans subject to projects are considered as exccptlonal cases.

' To quahfy for any credlt operation, the state must meet the following two condltlons
cstabhshed by Federal Senate Resolution No.78 of 1998: :

l) The overall value of credlt transactlons may not exceed debt charges and
~amortization payment already due and payable in the year or, altcmallvely, 18% of
- real net revenue, this being the revenue received in the twelve months prior to the
- Central Bank’s analysis, -

2) In addltlon the maximum annual expendlture for amortuatlon interest and other
" charges for al} credit operations already contraeted and to be contraeted may not
- exceed 13% of real net révenue. '

lhus the State’s total mdebtedncss capacnty was estlmated by applymg thesc crtterta on an

'umual basis wnth the following resulis: '
. Curfent capacnty to assume an additional credlt operatlon of up to R$ 140 mllhon
and annual debt serwce capacity of up to R$ 100 mllhon :

Tab]e-2 2 Fstlmates of State Deht Capacity :
Unit: R$ million

A Real Net Revenue “ A : ' , *770
B. Overall Debt Capacity (A x 0 18} I : 140
C. - Debt Service Capacity (A x 0.13) e 100

: Nole {*): Real net revenue of the state of Julyll999 announced by Ccntral Bank was multiplied by 12 months.

Lo . Supporting Report: Feasibility Study
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(2) Indebtedness Situation with the Soft Loan

The Soft Loan amount of R$132.0million in Phase-1 and R$63 9million in Plnse 2 s
respectively within the limited amount of R§140million.

According to the current debt service (total amount of rcpaymem and mteresis) schedule
prepared by the Secretary of Finance of the Staté; the debt service is R$ 77.0 million in
1999, R$ 70.5 million in 2010 and will decrease sharply to R$ 30.4 million in 2015.
According to the projected schedules, the Loan pcrlod of Phase—l will commence in 2002
and terminate in 2026. The penod of Phase-2 will commence in 2013 and terminate in
2037. In spite of debt service increases with the Soft Loan, the total debt serv:ccs WI" not
exceed the annual limit of R$100million as shown in Table'1:16.~ :

In addition, the State Government could maintain a healthy’ level of the debt service
coverage ratio as shown in Table-2.3. - The ratio is estimated at a peak of 10 4% in 2002.
- It means that thc State Govemment could afford the overall debt services.

| Tahle-2.3 Debt Serviee Ratio of tile_Statc _Gm"crmnent._: L
' : - ‘ : Unit: RS mitlion
Year - -1 1999 | 2002 | 2005 | 2010 | 2015 | 2020 { 2030 | 2037 .

 Current Debt Services - 710 | 915|848 | 705| 304| 262| 00] 00
Debt Services Increases with Soft Loan _. -1 00§ 157 1054 103 138]| 43 36
Total Debt Services R _'7'7.0 915 86.3 810 407 400} 43| 36
Debt Service Co\erage Ratio (%) ' 8.7 104 9 8| 92 4.6' : 45 : 05 , 04

Source of current debl services dala: the Secretariat of hnance of Sergipe State .. _ . B
Note: Net Current Revenue oflhe State Budget Balance of 1998 (R$88I 6m1|llon) was apphcd as a ‘base re\ enue, -

The dcbt service coverage ratlo in detfnl is gWen in Appendlx 5

2.1.5 ijcct Cash F[ow of the State Government

Project cash flow of the State Government during 36years from 2002 tlll loan termmatlon
year of 2037 is conducted as shown in Table-2.4. The price of September/1999 is used as

basis in this analysis without conslderallon of prlce cscalahon “'The cash ﬂ'o'w in detail is
given in Append:x 6. - _ R

“Table-24  Project Cash Flow of the State Government
. _ o S : RTINS * Unit: RS million

* ltem/Year - 2002102019 | 2020102037 | - ‘. ‘Total

Cash Flow from Invesling Activities 2654 i R X R 3‘_ 2654
Cash Flow from Financial Activities = 1893 1 .- 2916 | . 4809
Transfer from Federal Gov. o 127.0 o LS00 | _,{IZI'}_'.O
The Soft Loan e . m1s4a | 00 | 1384
chaymenl'ofl.,oaﬁ’ ' . S 63.7 T P ‘?_4.;_]‘ . -138.4
Interest Payment 334 . BERETS | K2 453
Dividends Received Pl o200 L 3182 3992
Cash increase/decrease . -76.1 : 2916 - |- 2185

Note: The Soft Loan — RSI(H 3m||llon m Phase t and R$34.1 in Phase 2

. : Supporting Report: Feasibility Study
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The aggregate net cash flow during the period of 2002/2019 will be a negative amount of
R$76.1 as shown in Table-2.4, which should be made up by the State Government.

However, the yearly net cash flow will turn positive in 2020 due to estimated dividends
which will be paid by the Domestic and Industrial Water Supply Company from 2017.
The accumulated - cash suiplus durmg the period . of 2020/2037 will be an amount of
R$291.6million

Accordingly, the Project gencrates accumulated cash surplus of R$215.5mil.lion till 2037
when the Loan terminates. - Total project cost of R$265.4 could be entircly recovered by
the year of 2040.

22 Financial Evaluation of the Public Companies concerncd

In this analyms financial evaluation is conducted independently on three companics to
distinct each financial conditions: 1) Domestic and Industrial Water Supply Company, 2)
Irrigation Water Supply Company and 3) Multi-purpose Dam Company. The prlce of
' Scptembcr/ 1999 is used also as bas1s in this 'malysw

221 Domestic and Indﬁsfrial Water Supply Company
(1) Basis for Financial Evaluation .

Water charges per m® of domestic water are set up on the basis of the actual water tarifl as
shown in Table-1.5 and projéected unit consumption rates. And the charges of industrial
‘water are set up at the actual consumption basns Thus, the water charges are set up
rcspccuvely as shown in Table-2.5. : o :

]ncrcmental consumpuon volume in project area is set up on  the basns of lmplcmentauon
schedulc of thc pmJect that is also shown in Tablc-Z 5. :

- lablg-Z.S - Water Charges and Incrcmcntal'Consumption VYolume -

tem 5 Water Charge Incremental Consumption {1000n*/day)

S (R$/m") 2007 2010 2015 2020
[SOE;IIéslic © | Urban “1.15 ' I.1 44 129 . 23.0
O JRul 105 02 0.6 22 3.8
Industrial S 2710 0.3 1.4 12.7 30.7
Total = .~ — . 64 . -278 |- 515

(2)_; I*mancnal Analysns :
" The Company will start its operauon in 2007, However, net income will continue
- negative till 2011, So the short-term bank loan should be raised during the period to run
the company. ILoan amount is esumated at R$1. Omillion in 2007, R$1.2million in 2008,
R$0.6million 2009 and R$0.6milion i in 2010. " In this analysis, short-term interest rates are
set up at 20% per annum, o ' :

The net income will turn posmvc l‘rom 2012 And relamed earnings ('1ccunmlated net
mcome) will tum to surplus from 2014, As a result the Company could continue to pay

" 7 Supporting Report: Feasibi!ﬂy St udy
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dividends to the sharcholders from 2017, )udgmg from the Profitl[,oss Statement and the
Cash Flow Table,

The paid-in capital of the Company is R$140.0million.- Dividend rate (dividend per
sharefface value of share) is estimated at 5% till 2019 and at 20% afterwards. Thus the
accumulated dividends paid till 2037 are estimated at R$399.2million. The State
Government is a big sharcholder of the Company and wrll receive almost all the dividends
pald :

Profit and Loss; Balance Sheet and Cash Flow of the Company in detail are given in
Appendix-7.

Table-2.6 Profit and Loss Statcment in Summarj' _
Unit: RS million

Item/Year - 2007 2008 2009 | 2010 2011 2012/16 § 2017/37
Opérating Revenue 09 | 17 C 25 35 64 | 78.1 840.7
Operating Expenses 53 53 | .53 59 10 | o420 | 2740
Non-operaling Expenses |~ 0.1 01 | o1 0l 00 00| 00
Income before Tax 4.5 3.7 29 1 25 | 06 36.0 566.6
Net Income . : -4.5 3.7 - 29 -2.5 - 0.6 - 310 425.0
Dividends . 00 -] 00 - 00| 00 |00 | 00 3992

Table-27  Cash Flow Table in Summary 3'

. . ) S : ) . : Cl * Unit; RS million
- ltem/Year 2007.. | 2003; 2009 - -20]0. :2011-- 2012/16 | 2012/37

CF from Operating Activities | = -0.8 0.0 - 0.8 N v X 30 51.6 | 5349 -
CF from Investing Activitiés -719.4 0.0 0.0 00 | 00 | -267 -} -498 -
CF from Financing Aclivities 803 0.0 -0.6 0.6 0.0 267 | -371.6
Cash increase/decrease ' 01-] 00 | 02 | 06 { 30 | -s516 | 1135.
| Cashatend 0.1 |01 | 03 [: 09 {39 [.555 | 169.0

According to the above financial data, replacement costs of the water supply system and
recurrent costs of the Company incurred during the period could be recovered entirely with
water charges.  And the cash surplus in-2037 is estimated at R$169.0million, which

should be retained as a reserve for forthcommg replacement of the plpelmes and re-
construcuon of the system

222 Irr |gat:0n Water Suppl) Company

The annual operating expenses of the Company are R$3. Smitlion as sho“m in Table-2 8.
~ The tariff for 1rr|ga110n water is set by COHIDRO that is currently R$0. 025/m’.:: However,

the current tariff is too low to recover either the. operatmg expenses or O&M/trammg
expeuses of the. Company . . :

Table28  Annual Operatitig Expenses

Operaling Expenses O&M!'iramlng 1 Waier Ri'ght Charge - Depreéciation
a5 e a0t T Tiels

L-12 -~
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The tariff should be set at a level to recover the entire operating expenses of the Company,
including depreciation that will be retained as a cash reserve for forthcoming replacement
costs of equipnient. = All recurrent and replacement costs should be recovered by
bcncﬁciarics. ' | : - ' ' '

The projected irrigation water supply volume is sct at 1.507 m’fscc on average. As a
result, the tariff should be R$0.074/n?’,

Thus, the Company could continue its operation without financial assistance from the State
Government, though the Company could not generate cnough profits to pay dividends.

Tﬁe pmJectsne coni:s'iéts of 6 maodels as discussed in Main Reoort Part I, Clnpter 3.2,
The financial evaluation of the each model in case of proposed tariff of R$0.074/m’ is
conductcd and the FIRR of cach model is shown in Table-2.9.

S Ta_blc-2.9 _ ‘FI_RR ofcach Model -~ - i
Model .~ | . - A A - Bl B2 - . C D B

LotArca(ha) | 3 s | s 0 | 20 50
FIRR (%) - .208 296 -215 572 37.2 331

All modcls resulted in high level of FIRR over 20% that shows ﬁnancmlly feasnblc -
Judging from it, the proposed tariff could be acceptable. However, when considering the
long-terin financial cost that is estimated at more than 15% in Brazil, the FIRR of 20.8% of
the model A aid 21.5% of the model B Wl" be the bottom line. Thc FIRR of each model
in detail is given in Appendlx-’i : o

2' 2'3 Muln purpose Dam Companv

The pl‘OjCCl costs should covered by users. Howcver the lmga'uon Water Supply
Company could not afford as discussed above. - The costs will be covered indirectly with
dividends paid to the State Government by the Domestic and Industrial Water Supply
Company. Accordingly, the forthcoming re-construction expenditures could be covered
with the cash reserve of the Slatc Government as mentioned above.

The annual O&M expenses of R$95 thousand will be covered by Water Supply Company
and ]rrlgallon Water Supply Company

- Supporting Repori: Feasibility S’h@T
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CHAPTER3 SOCIAL EVALUATION

PROVABASE project will induce several effects to the project area as well as to the state.
The project will increase a supply of safe and sufficient volume of domestic, industrial and
agriculture water to beneficiaries. It is also important to note that the project will induce
social benefits and social environment impacts to the project arca.

3.1 Sacial Benefits

(1) Increase of Employment and Activation of Regional Economy

Construction works of dam, pipelines for domestic/industrial water supply and ierigation
water supply would offer a new labor opportumty to the people unemployed and
underemployed of the region in construction scctor itself and the related scctors “In
general unskilled worker lwmg in or near thc pr0_|cct area would be cmploycd -

Accordmg to the project cost of dam and domestic/industrial water supply system
conducted by the Study Team, the wages payable to unskilled workers will be an amount of
R$18million during the construction period. The annual amount will be R$3.6million,
which is equivalent to 0.7% of 1998 GRDP of the project area. The effect would be far
greater if considering the skilled workers’ wages and snmlar wagcs of 1mg'it10n water
supply system construction.

In addmon, basw matcnal for concrete such as cement and aggrcgatc for dam constructron
could be procured at the project area, an amount of which is estimated at R$30million

during the two years of construction. Annual amount of R$15million is worth 3% of

1998 GRDP of the project area.

" Generally, the workers spend their carnings for living such as food, clothes and
miscellancous goods there. Their consumption behavior will stimulate the business
activities of the related manufacturers and retail stores in the region. - Thus, this increased
income of both workers and manufacturers ‘of the construction material will induce &
multiplied cconomlc effect to the rcgion whlch activate the reglonal economy asa whole

2 Tmprovement of Safe Water Coverage 'am!"Pu:blic Hygicne

Upon completion of the project in 2020, all incrcnicutal urban poputation and 60% of rural )

population will be provided with safe and sufficient potable water by the project. -

‘\Aorcover the project is designed on the basns of 10- -year return pcrlod that will makc it
possible to supply water salely even durmg thc dry season. :

According to the water use survey conductcd by thc Study Team on August 1998, almost

rural inhabitants without residential water supply systems in dwellings desired . an
implementation of the projects for private tap system in the area. - The most remarkable
rcason was a hygicnic reason in Agreste Sergipano meso-region.  The - expansion of

potablc water supply by the prOJect could dccrcase water-borne dlseases and mortallty rate
in thc region,

" L-14 -
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A3) Mitigation of Economic Disparity and Alleviation of Centralization in the
State Capital

The industrial water supply rate currently assumed at less than 1% of the demand in the
project area. The municipality has established several incentives to attract manufacturing
companies to sct up the plants inside the municipality but has not accomplished good
resulis so far.  One of the reasons is a scarcity of industrial water, The project will lift it
to 50% of the demand by the target year of 2020 of the project. Itabaiana and Lagarto are
expected as a core industrial region in the project area.

The proposed site of the irrigation projeci is located on the right bank of Vaza Barris river
in Lagarto Municipality with total irrigation arca of 4,519ha. Irrigated agriculture project
could produce many benefits as follows: 1) higher productivity, 2) extension of cultivating
season and possible multi-cropping, and 3) safe cropping particularly during droughts and
so on. According to pre-feasibility study of the irrigation water conducted by
SEPLANTEC, the benefits of the with-project will increase almost by six times of the
‘without-project within § years since the start of irrigation.

Thus the project will alleviate the impact of water scarcity in the project area of the state
that will atiract the manufacturers to build its plant in the region and also give agricultural
- producers an incentive to cultivate harder. ‘That will stimulate intensively regional
cconomic activities and bring the inhabitants more sufficient living conditions there. Asa
result, it could lead the mitigation of economic disparity compared with the nation level
~and the alleviation of economic and demographic centralization to metropolitan arca like
Aracaju.

3.2 Sacial Environment Impacts

On the other hands, the project could induce several social problems among societies and
residents in the project arca during the construction and operation period. The negative
social impacts derived from the problems must be mitigated for implementation of the
project. -

The careful planning of these measures will be necessary and effective to mitigate the
social negative impacts, but should be disclosed and explained publicly, and discussed with
the ‘society and the residents. All of these entirc implementations could minimize
effectively the social environmental impacts. :

The mitigaliﬁg‘.measures for these negative social impacts and Environment Impact
Assessnient (EIA) are conducted specifically in Supporting Report Volume 11, K.

' Supporting Report: Feasibility Study
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The Study on Water Resounrces Development in the Stafe of Sergipe, Brazil

Appendix-2  Cost Allocation by Separable Costs - Remaining Benefits Method
Unit: RS million

Item lrll)d(.n{‘\}aﬁr Ircigation Total
1. [Cosls to be Allocated 83.1
a. Construction Cost 823
b. Operation, Maintenance & Replacement Costs (Capitalized) 09
2. {Justifiable Expenditure (Capitalized Benefit) 87.0 116.3 2033
3. JAlternative Costs 704 73.1 -
4. |Justifiable Expenditure 704 73.1 144.1
5. [Separable Costs 8.6 12.0 206
a. Construction Cost 8.5 11.9 20.4
b. Operation, Maintenance & Replacement Cosls (Capitalized) 0.1 0.1 0.2
6. |Remaining Justifiable Expenditure 61.8 61.7 123.5
7. |Per Cent Distribution 50.0 50.0 100.0
8. |Remaining Joint Cosis 313 312 62.5
a. Construction Cost 309 309 61.9
b. Operation, Maintenance & Replacement Costs 03 03 - 0.0
9. [Total Allocated Cost 39.9 432 83.1
a. Construction Cost 39.5 428 823
b. Operation, Maintenance & Replacement Cosis : 0.4 0.4 0.9
10. JAnnual Operation, Maintenance and Replacement Costs : 0.04 0.04 0.09

Source: Manual of Standards and Criteria for Planning Water Resource Projects, Water Resources  Series No.25, United Nations
Note;  Line |, Shows tolal cost to be allocated composed of: (a) total construction costs and (b) total annual costs, capitalized at 10%
Line 2. Shows the benefits given in Table 2 capitalized at 10%
Line 3. Shows the cost of single purpose altematives given in Fable 5.
Line 4. Justifiable expendnture is the lesser of line 2 and 3.
Line 5. The separable costs given in Table 4 composed of: (a) separable construction costs and (b) separable annual operation,
maintenance and replacement cost capitalized at 10%%
Linc 6. Remaining justifiable expendituse is the remainder afler subtracting fine 5 from ling 4.
Line 7. The percentage distribution of ling 6 (column §) into its component parts (column 2 10 7).
Line 8. Remraining joint costs distributed according to percentages shown in line 7.
The total joinl cost shown in column 8 is the difference between the total separable cost (line 5 column 8) and the total
cost to be aflocated (ling 1 colunin 8)
Linc 9. Tota! allocated cost is the sum of the separable costs (line 5) and the allocated joint costs (fine 8)
Line 10. Average annual operation and maintenance cost

Remark I: Alternative Cost

Project R$ million
I. |Total Dam Construction 82.3
a. Multi-Dam 37.5
b. Catch Dam and By Pass : 44.8
2. JAlternative Cost of Domestic and Industrial Water 104
a. Multi-Dam 25.6
b. Catch Dam and By Pass ' : 44.8
3. |Alternative Cost of Irrigation Water 131
a. Multi-Dam . 289
b. Catch Dam and By Pass 44.8

Note:  Concrete Volume of Multi-Dam Body (') 219,000
a. Domestic and Industrial Water 162,000
b. Irrigation Water 183,000

Remark 2: Separable Cost
Unit: R$ million

Dom. & Trrigation
Cost Item Ind. Scheime Scheme
1. 1Constructicn : _
Entire Project o 823 823
Cost with Purpose Excluded 73.7 704
Separable Cost of Purpose 8.5 1.9
2. |Annual Cost
Entire Project _ 0.10 0.10
Cost with Purpose Excluded ' 0.09 0.08
Separable Cost of Purpose : 0.01 ~ 0.01
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The Study on Water Resources Development in the State of Sergipe, Brazil

Appendix-3 (1) Economlc Evaluation of PROVABASE

[ Project Cost | 223,957 | (R$000) ]
. _ - o
~(Dom. & Ind. Water Supply Project - :]I]E{\? _ 751348'(; (Rgg?}O)
and Irrigation Water Supply Project) :
B/C 1.59
Ycar Cost Benefit Nel
- |Investment|Replacenient] O&M Total D&I Water | Ifrigation| Total | Cash Flow
2002 | 3,607 0 0 3,667 0 0 0 -3,667
2003 3,667 0 0 3,667 0 0 0 -3,667
2004 | 29,209 0 0 29,209 0 0 0| -29,209
2005 84,114 0 0 84,114 0 0 0] -84,114
2006 |- 57,289 0 0 57,289 | 0 O} 0} -57289
2007 0| 0| 27671 2767 | 86! 839 | - 1,700 | 1,067
2008 N 2,767 2,767 ~ 1,685 | 10456 | 12,141 9,374
2009 ol 0 2,767 | © 2,767 2,527 | 21,6631 | 24,188 21,421
2010 ‘0 0 3271 ) 32n | 3477 | 28,333 | 31,810 28,538
2011 o] 0 4,296 4,296 |- 6,336 | 30,489 | 36,824 32,529
2012 -0 0 4,296 4,296 ©9,257 | 30,911 | 40,168 35,873
22013 1,366 0] -429 . 5662 12,240 | . 30,444 | 42,684 37,022
2014 21,277 | 0] 4,925 26,202 15,285 | 30,505 | 45,791 19,588
2015 1,411 1,326 16,029 - 8,766 18,393 | 30,505 | 48,898 40,132
2016 21,959 1. 1,326 | 6,029 | 29314 21,517 | 30,505 | 52,022 22,708
2017 -0 0| 0371 7,037 26,955 | 30,505 | 57,460 | 50,423
2018 S0 0.l 7,730 7,730 | 31,363 | 30,505 | 61,868 54,138
2019 0. 0| 8359 | 8359 | 35855 | 30,505 | 66,360 58,000 .
2020 04, .- 387 8,359 8,726 | 40431 | 30,505 | 70,936 62,210
2021 g S 7,222 "8,359 | 15,582 . 40,431 | 30,505 | 70,936 55,355 .
2022 “0 | -0 8,359 |. 8359 | - - 40431 | 30,505 | 70,936 62,577
2023 0 018359 8359 | - 40431 30,505 | 70,936 62,577
12024 0y - 0] 8359 | 83591 - 40431 § 30,505 | 70,936 62,577
©2025 61 1,326 | - 8359 9,685 40,4317 ] 30,505 | 70,936 61,251
2026 L 1,326 |- 8,359 | - 9,685 40,431 | 30,505 | 70,936 61,251
2027 0 -0 - 8,359 8,359 40,431 | 30,505 | 70,936 62,577
2028 ol - 0] 8359 8,359 | - 40431 | 30,505 | 70,936 62,577
2029 0 © 2,484 8,359 10,343 { -~ 40,431 | 30,505 | 70,936 | 60,093
2030 S0 0] 8359 | 8359 40,431 | 30,505 | 70936 | 62,577
2031 cot o 2703 |8, 359 - 11,062 40431 | 30,505 | 70936 59,874
2032} 0| 0| 8359 8,359 | 40431 | 30,505 | 70,936 62,577
2033 0 0] 8359 | 8359 40,431 | 30,505 | 70,936 | 62,577
2034 | 0| 0 8,359 8,359 .| 40,431 | 30,505 } 70,936 | 62,577
2035 |- 0| 6901 | 8359 | 15261 | 40,431 | 30,505 | 70,936 | 55,675
2036 0], 13,757 | 8359 | 22,116 - 40,431 | 30,505 70,936 48,820
2037 2 0 PR N 8,359 -8359 | 40431 30,505 70,936 62,577
2038 0 0 8,359 8,359 |- 40431-f 30,505 | 70,936 62,577
2039 ' 0| 8359 | 8359 | - 40431 | 30,505 | 70,936 62,577
2040 ‘0 0] 8359 | 8359 | 40431 | 30,505 | 70,936 | 62,577
2041 0L C 0] -8359 | 8,359 40,431 | 30,505 | 70,936 62,577
L2042 0. 0] - 8359 | 8359 | 40,4317 30,505 | 70,936 | 62,577
2043 0. 0] 8359 | -8359 | - 40,431.] 30,505 | 70,936 62,577
52044 0 2484 " 8359 | 10,843 |  40431'| 30,505 | 70,936 | 60,093
2045 0 |7 10042 |7 8359 | 18,402 |- 4043t | 30,505 | 70,936 | 52,534
~2046 . Cr0 ] 12,745 1707 8,359 21,105 40,431 30,505 70,936 49,832
L2047 el 0 o 8,359 8,359 | 40,431 30,505 | 70,936 | 62,577
2048 . =0 o 018359 | :08,359 | 40431} 30,505 | 70,936 | 62,577
22049 .--"-'0 ST 078359 | 8359 | -40431°} 30,505 | 70936 | 62,577
2080 | 00 2367 08,359 |0 8726 1040431 {930,505 | 070,936 | 62,210
12051 =‘-l4 102 §: -19,784 1 8,359 | -25,526 | - 40431 | 30,505 | 70,936 | 96,463

Supporting Repori: Feasibility Study



Appendix-3 (2)

Economic Evaluation of PROVABAS]* (Phase I) U
[ 152,460 | (RS 000) |

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

| Project Cost

: 3 . {0
(Do, & Ind. Water Supply Project - Phase 1 LIRR - 160 (%)
and lrrigation Water Supply Project) NPY 72,559 | (RS 000)
' _ . B/C 1.74°
Year “Cost . Benefit " Net
Investnient|Replacement|  O&M- Total  |D&! Watei| hrigation Total, | Cash Flow
002 |TT38 | ol o 3pm o o o 3282
2003 3,282 () 0 3,282 0] H 0] - -3,282
2008 | 2007 0| 0| 22707 0 0 0| 22,107
2005 | 71,606 | 0l 0 71,606 0 0 - 0} -71,606
2006 51,583 0 0 51,583 0 0 01 -51,583:
2007 0 0 2,744 2,744 - 861 839 1,700 | -1,044
2008 -0 - 01 2,744 2,714 L6385 - 10,456 12,141 9,397
2009 -0 0 2,744 2,744 2,527 | 21,661 |° 24188 21,444
2010 0 0 3,249 3,249 3477 28,333 31,810 28,561
L2011 L 6] - 4273 | . -4273 6,336 - 30,489 36,824 | - 32,551
2012 D N R 4,213 4,273 9,257 1 » 30,911 40,168 | 35,895
2013 D 0 4,273 4,273 12,240 30,444 42,684 | 384I1
2004 | . -0 0 4,273 4,273 15,285} . 30,505 45,791 | 41,518
_ 2015 ol 1,326 4,213 5,399 17,179] - 30,505 47,684 42,085
2016 0 1,326 4,213 5,599 19,290 | 30,505 49,795 44,196 .
2017 -0 0 4,273 4,273 19,290 | -. 30,505 49,795 45,522
2018 -0 0 4,273 4,273 19,290 | .- 30,505 | -.49,795 | - 45,522
2019 0 6 4,273 4,273 | 19,290 | 30,505 49,795 |. - 45,522
. 2020 0 367 4,273 4,640 19,290 |- .UQQA S05 1. 49,795 45,156
2021 0 7,222 4,273 11,495 19,290 30,505 49,795 | 38,300
2022 -0 0 4,273 4,273 19,290 30,505 49,795 | 45,522
2023 0 0 4,273 4,213 19,250 ;| .. 30,505 49,795 |- 45,522
2024 | 0 0 4273 4,273 | 19,290 | - 30,505 " 49,795 | 45,522
2025 5l 1,326 4,273 5,599 19,290 | -~ 30,505 49,795 | 44,196
2026 ~ 0 1,326 4,273 5,599 19,290 | - 30,505 49,795 | 44,196
. 2027 _ 0 0 4,273 4,273 19,290°] . 30,505 49,795 | 45522
2028 0 0 4,213 4,273 19,290 | - 30,505 49,795 |- - 45,522
2029 -0 0 4,213 4,273 19,290°] . --30,505 | 49,795 | 45,522
2030 0 0 4,273 4,273 19,290 | 30,505 49,795 | - 45,522
2031 0 0 4,213 4,213 19,290 | 30,505 | 49,795 | 45522
2032 0 0 4,213 4,273 19,290 30,505 |- .49,795 45,522 °
2033 0 0 4273 | - 42731 19,290 | 30,505 | 49,795 | 45,522
2034 0 0 4273 1. 4273 | 19,290 | - 30,505 | = 49,795 || 45522°
2035 0 6,901 4,273 11,174 19,290 | . 30,505 49,795 | 38,621
2036 0 13,757 4,273 18,030 19,290 | --30,505 49,795 31,765
2037 o - -0 4,273 4,273 1 .. 19,290 30,505 49,795 45,522
2038 0 0 4,273 4,273 19,290 | - 30,505 49,795 45,522
2039 0 0 4,273 4,273 19,290 | - 30,505 49,795 | - 45,522
2040 0] - 0 4,213 4,273 | 19,290 30,505 49,795 45,522
2041} -0 0f 42731 4,213 19,290 | - 30,505 49,795 | 45,522
L2042 | 0] -0 4,213 4,273 |- 19,290 = 30,505 49,795 | . 45,522 |
2043 0 0 4273 | 4,273 19,290 | - 30,505 49,795 45,522
2044 { - 0] 0 4,273 4,213 19,290 | - 30,505 49,795 1 45,522
2045 0 10 042 | 42713 |- 14,315 | 19,290 | 30,505 | 49,795 | 35480
2046 0] . 10042 4,273 14,315 19,290 1 - 30,505 49,795 35,480
2047 2.0 - 0 4,273 4,273 19,290 { : 30,505 49,795 | 45,522
2048 0 0 4,273 ‘4,273 19,290 [ - 30,505 49,795 | 45,522
2049 ) 2 0 4,273 4,213 19,290 |: 30,505 |- 49,795 | 45,522
2050 .0 367 4,273 4,640 19,290 | --30,505 | .~ 49,795 45,156
2031 |: -7,051 --17,003 4,273 | -19,781 19,290 | - 30,505 | - ~ 49,795 69,576

" Supporting Report: Feasibility Study



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

Appendix-3 (3) - - Economic Evaluation of Domestic and Industrial Water Supply Project
(Phase I and Phase 2)

[ Project Cost | 142,996 | (R$ 000) ]
EIRR 10.8 (%)
NPV 8,086 | (RS 000)
B/C 1.10
vear b - Cost ' . Benefit - Net,
- 20 pInvestment |Reéplacement] O&M - Total Domestic | Industrial {|  Total | Cash Flow
2002 © 2,394 |- 0] 0 2,394 0 0 0] 2394
©2003 § 230 | 0l T "o | 2304 o[ o 0 [ 2,394
2004 |. 14,629 0 0| 14,629 | - 0 0 0| -14,629
2005 | . 44,797 -0 ¢ 4799 0| 0] 0| -44,797
2006 | 32,770 0 | 32,7710 0 0 0] 32,770
2007 S0 0 1,383 | - 1,283 550 312 861 |  -52]
2008 -0 0 - 1,383 1,383 1,063 622 1,685 - 302
2009 -0 0] 1,383 1,383 | - 1,588 9381 25271 1,144
2010 "0 0} 1,887 [ 1,887 2,161 1,316 3477 | 1,590
2001 L) 0 2911 ) 2911 2964 | - 3372 | 6336 | 3,425
2012 0 S0 2911 |- 2911 | 3,734 5473 | 9,257 6,346
2013 = 1,366 0 - 2911 4278 |~ 4,622 | 7,618 | 12,240 7,963
C2014 24,277 "0 3541 | 24818 | - 5476 | 9,809 [ 15285 | -9,532
2005 ] L4l o 0] 4,645 6,055 6,348 12,045 1 18,393 | 12,338
2016 201959 | 0] 4645 | - 26,603 7,215 14,302 { 21,517 | - 5,086
2017 L0 .0 5,653 | -~ 5653 | - 8266 | " 18,689 | 26,955 |- 21,302
2018 0 0l 6345 6,345 9,252 22,111 31,363 | © 25,017
2019 0 0 6,975 | 6,975 10,257 | 25,598 | 35,855 28,880
2020 - 0] - 367 | 6975 7,342 | 11,280 | - 29,151 40,431 | - 33,089
2021 0 7222 | 6975 | 14,197 | 11,280 29,151 10431 | 26,234
2022 o). -0 6,975 | ~ 6,975 | 11,286 | - 29,151 40,431 33,456
2023 ) 0] 6975 | 69715 | 11,280 29,151 40,431 | 33456
2024 0 0 6975 | 6915 | 11,280 | 29,151 | 40,431 |- 33456
2025 0 0] 6915 | - 6915 11,280 29,151 40431 | 33456
2026 -0 - 0] 6975 6,975 | 11,280 29,151 40,431 |~ 33,456
_____ 2027 ol. -0 6,975 6,975 | 11,280 29,1501 1 40,431 33,456
| 2028 | o0 - 0] 69151 6975 11,280 | 29,151 { 40431 | 33,456
2029 0| . 2484 ~6,975 | - 9459 | 11,280 | 29,151 40431 | 30,972
2010 0 ’ 0 - 6,975 6,975 11,280 29,151 40,431 | 33,456
20314 -0 2,703 6,975 9,678 11,280 | : 29,151 40,431 30,753
2032 o] - -0 6,975 6,975 | 11,280 | 29,151 40,431 33,456
2033 -0 0] 69751 . 6975 11,280 29,151 40,431 | - 33456
2034 =0 o0l 6975 6,975 11,280 |- 29,151 40431 |- 33456
2035 0367 6,975 7,342 | 11,280 | 29,151 40,431 |~ 33,089
2036 0 7222 | 6975 | . 14,197 11,280 | . 29,151 40,431 | - 26,234
2037 P - 0] 6975 ] - 69715 11,280 | - 29,151 40,431 33,456
2038 -0 0} 6975 6,975 1 - 11,280 29,151 40431 | © 33,456
2039 | 0 . 0] 6975]| 6975 | 11,280 | 29,151 | 40,431 [ 33,456
-2040 -0 0] 69715 | 6915 11,280 29,151 | 40,431 33,456 .
2041 20 - 0] .-6975 | - 6975 | 11,280 29,151 40,431 33,456
2042 o ‘0 6,975 | 6975 | 11,280 |- 29,151 |. 40431 |- 33,456
2043 0 0] 6,975 | 6975 | 11,280 29,151 | 40,431 | 33,456
2044 S0 2484 | 06,975 9,459 | 11,280 29,151 | 40,431 30,972
2045 N ) “6,975 | 6975 | 11,280 29,1511 40,431 33,456
2046 - 0 - 2003 6,975 9,678 | 11,280 | 29,151 | 40431 | " 30,753
2047 -0 06975 1 6975 | 11,280 | 29,151 | 40431 | 33,456
- 2048 0 0] 6,975 26,975 | 11,280 | 29,151 |- 40431 | 33,456
| 2049 - 7 0. - 0] -6975 1 -6975 | - 11,280 | - 29,151 40,431 | - 33,456
2050 ). oo O v 0367 6975 | 0 7342 | 111,280 | -29,151 | 40,431 [ 33,089 .
2051 | o-14,102

2617 | 6975 | 9,744 | - 11,280 | 29,151 | 40431 |~ 50,175

: . o . Supporting Report: Feasibility Study -
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Appendix-3 (4) . Economic Evaluation of Domestic and Industrial Water Supply Project

(Phase 1) . .
: | Project Cost | 71,498 | (RS 000) |
EIRR 10.9 (%)
NPV 5,260 | (R$000)
B/IC 1.11
Y Cost Benefit Net
T [investment Replacement| - O&M Tofal Domestic | Industrial Total - |Cash Flow
02002 | 20097 - 0y 0l 2009 0 0 - 01 2,009 : %
2003 4 2,009 0 0 2,009 0 0 01 -2,000 '
2004 - 8,127 0 0] - 8127 it 0 0| -3127
2005 32,289 0 0 32,289 ¢ 0 0| -32,289
2006 | 27064 | 0 01 27,0064 0 0 0| -27,064
2007 0 0 1,360 1,360 550 312 ] o 861 | - -499
2008 0] 0 1,360 1,360 1,063 622 1,685 325
2009 ¢ 0 1,360 1,360 1,588 9318 2,527 1,167
2010 | - Q{0 0 1,864 1,864 2,161 1,316 3,477 1,612
2011 0 0 2,889 2,889 | 2964 33n 6,336 3,447
2012 0 0 2,889 2,889 | 3,784 5413 9,257 | 6,368
2013 -0 0 2,889 2,889 4,622 7,618 12,240 9,352
2014 0 ¢ 2,889 2,889 | ..5476 9,809 15,285 12,397
2015 0| - 0% 2889 | 2889 |- 5750 | 11,429 17,179 14,290
2016 el 0| 2882 | 28891 -5969 | 13,32i 19,290 16,402
2011 0 0 2,889 | - 2,889 | - 5969 13,321 19,290 16,402
2018 0 0 2,889 2,889 5969 1 - 13,321 19,290 16,402
2019 0 0 2,389 2,889 5,969 13,321 19,290 16,402
2020 | - 0 367 2,889 3,255 | - 5969 13,321 19,290 16,035
2021 ' 0 1,222 2,389 10,111 5,969 13,321 19,290 9179
. 2022 0 0 2,889 | 2889 | . 5969 | 13,32] 19,290 16,402
2023 -0 23880 | 2889 | 5969 | 13321 19,290 | 16,402
2024 -0 O] 2889 | - 2889 | 5969 | 13321 | 19,290 | 16,402
2025 .0 0 2,889 2,389 5,969 | - 13,321 19,290 | - 16402
2026 .- 0 0 2,889 2,889 5,969 | - 13,321 19,290 16,402
2027 0 0 2,889 | 2,889 | - 5969 13,321 19,2590 16,402
2028 0 0 2,889 2,889 5,969 13,321 |- 19,290 | : 16,402 |
2029 - 0] 0 2,389 2,889 | -. 5969 | 13321 19,290 16,402
2030 0 -0 2,889 2,839 | - 5969 | - 13,321 19,290 16,402
2031 0 G| 2889 | 288 | - 5969 | 13,321 |- 19,290 16,402
2032 0 0 2,889 2,889 | - 5969 I 13,321 19,290 16,402
2033 | . -0l 0 2,889 2,889 -5,969 13,321 19,290 16,402
2034 0] 0| 2889 | 2889 5,969 | - 13,321 19,290 16,402
2035 - -0 367 |: - 2,889 3,255 5,969 | 13,321 19,290 16,035
2036 0 7,222 2,889 10001 1 - 5969 | 13,321 19,290 9,179
2037 g 0 2,889 2,889 | 5969 | - 13,321 19,290 1 16402
2038 01 2,889 2,883 | - 5969 { - 13,32] 19,290 16,402
2039 0 0 2,889 2,880 | 5969 | 13,321 19,290 | 16402
2040 -0 0 2,889 2,889 5,969 | 13,321 19,290 16,402
2041 0 0 2,889 2,889 | 5969 | 13,321 19,290 16,402 .
2042 0 0| 2,889 | 2,889 | 5969 | 13,321 | 19290 | 16462 é
2043 -0 0 2,889 2,889 5,969 | -+ 13,321 19,290 16,402 ’
2044 L0l 0 2,889 2,889 5,969 | 13,321 19,290 16,402
2045 0 0] 2,389 2,889 5,969 {13,321 19,290 16,402
2046 -0 0 2,889 2,889 5969 | -13,321 19290 | - 16,402
2047 | - 0] - -0 2,889 2,889 5,969 | = 13,321 19,290 16,402
2048 |- 0 0| - 23889 2,889 5,969 - 13,321 19,290 16,402
2049 H 0 2,389 2,889 5,969 | - 13,321 19,290 16,402
2050 . 0 367 2,889 3,255 5,969 | 13,321 19,290 16,035
2051 -7,051 164 2,889 3,999 3,969 13,321 19,290 23,289
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Appendix-3 (5)

Eeconomic Evaluation of Domestic and Industrial Water Supply Project

{(Phasc 2)
: | Project Cost | 71,498 | (RS 000) ]
EIRR 10.7 (%)
NPV 2,826 | (RS 000)
B/C 1.09 ]
Year |- . Cost — Benefit Net
~ | Invesiment |Replacement] O&M Total | Domestic | Industrial | Total | Cash Flow
2002 385 0 0 385 0 0 0] 385
2003 385 0 0 385 0 0 0  -385
2004 6,502 0 0 6,502 0 0 0} -6,502
2005 | 12,508 0 0| 12,508 0 0 0] -12,508
2006 5,706 0 0| 5706 0 o] 0| 5706
2007 .0 0 23 iR 0 0 0 23
_2008 0 0 2 23 -0 0 0 23
2009 ) -0l 23 23 - 0 0 0 23
2010 ) 0] .23 231 ol o 0 -23
2011 0 0 23 23 N 0 -23
2012 0 i) 23 23 0 0 0 23
2013 . 1,366 | ol 23 1,389 0 0 0] -1,389
2014 21,277 0652 | 21,929 0| 0 0| -21,929
2015 1411 0. 1,756 | - 3,167 599 616 | 1214 -1,952
2016 | 21,959 0 1,756 | 23,715 1,246 981 2,227 | 21,488 |
2017 0] o] 2764 2,764 2,297 5,368 1,665 4,901
2018 0" 0| 3457 3,457 3,283 | 8790 | 12,073 8,616
2019 0 0 4,086 | 4,086 4,288 | 12277 | 16,565 | 12,478
2020 ) 0 4,086 4,086 5311 15,830 | 21,141 | 17,054
2021 S0 T o 4086 4,086 5311 15,830 | 21,141 | 17,054
2022 | . -0 0| 4,086 4,086 5,311 15,830 | 21,141 { 17,054
2023 -0 0 4,086 4,086 | . 5311 | 15830 | 21,141 | 17,054
2024 0 0 4,086 | 4,086 5311 | 15,830 | 20,141 | 17,054
| 2025 | - 0 0 4,086 | - 4,086 5,311 15,830 | 21,141 | 17,054
1206 | 0 0 4,086 | 4,086 | .53 15,830 | 21,141 | 17,054
2027 .0 0 4,086 4,086 5,311 15,830 { 21,141 | 17,054
2028 | -0 0 4,08 | 4,086 5311 | 15830 | 21,141 | . 17,054
2029 | .0 2,484 4,086 6,570 5,311 15,830 | 21,141 | 14,570
2030 0 0 4,086 | 4,086 5311 15,830 | 21,141 | 17,054
2031 "0 2,703 4,086 | 6,789 5311 15,830 | 21,141 | 14,352 |
2032 0 .0 4,086 4,086 5311 15,830 | 21,141 } 17,054
2033, 0 0. 4,086 4,086 5,311 15,830 | 21,141 | 17,054
2034 0 0| 4,08 | 4,086 $3H 1 15830 | 21,141 | 17,054
2035 0 0 4,086 4,086 5,311 15830 | 21,141 | 17,054 |
2036 .0 0 4,086 4,086 5311 15,830 | 21,141 | 17,054
2037, 0 0 4,086 4,086 5,311 15,830 | 21,141 | 17,054
2038 0 0 4086 | - 4086 | 5311 | 15830 | 21141 | 17,054
2039 | 0 0 4,086 4,086 | 5311 15,830 | 21,141 | 17,054
2040 | : o] . o] 4086 | - 4,086 5,311 15,830 | 21,141 | 17,054
2041 RN 4,086 | 4,08 | 5311 | 15830 | 20,141 | 17,054
2042 ) 0 4,086 4,086 5,311 15,830 | 21,141 | 17,054
2043 |0 0 4,086 |. 4,086 5,311 15,830 | 21,141 | 17,054
2044 -0 2,484 4,08 | 6570 | 3311 | 15830 | 21,141 | 14,570
2045 0 0] 4,086 4,086 5311 15830 | 21,141 | 17,054
2046 0 2703 | 4086 | 6,789 5,311 15,830 | 21,141 | 14,352
(2047 )0 0| 4,086 4,086 | 5311 | 15830 | 21,141 | 17,054
2048 N -0 4,086 | 4,086 | 5311 15,830 | 21,141 | 17,054
2049 -0 0 4,086 4,086 | 5311 15,830 | 21,141 17,054
200 | S0} 0| 4,086 4,086 5311 | 15830 | 21,141 | 17,054
2051 | 27,051 -2,781 ~=5,745 21,141

_ _L—)’\pp'.sS T
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Appendix-3 (6)

Economic Evaluation of Irrigation Water Supply Project

[ Project Cost | 80,962 [(RS000)]
EIRR 204 (%)
NPV 67,299 |(R$000)
B/C 2.37
Year Cost Benefit Net
Investiment | Replacement|  O&M Total [ (Without Proj.) | (With Project) |Incremental Benef|  Cash Flow
2002 1,272 0 0 1,272 0 0 0 -1,272
2003 1,272 0 0 1,272 0 0 0 -1,272
2004 | 14,580 0 0 | 14,580 0 0 0 | -14,580
2005 | 39318 0 0 | 39318 0 0 0 | -39318
2006 | 24,519 | 0 0 | 24,519 0 0 0 | -24,519
2007 0| 0 | 1,384 1,384 6,007 6,846 839 | -545
2008 0 0 1,384 1,384 6,007 | 16,463 10,456 | = 9,072
2009 0| 7 0] 1384 1,384 6,007 | 27,668 21,661 | 20,277
2010 0 0] 1,384 1,384 6,007 34,340 28,333 26,949
2011 0 0 1,384 {1,384 | 6,007 | 36496 - 30,489 | 29,104
2012 0 0 1,384 1,384 6,007 | 36,918 30911 | 29,527
2013 0 0 1,384 1,384 6,007 | 36,451 30,444 | 29,059
2014 0 0 1,384 1,384 6,007 36,512 © 30,505 29,121
2015 0 1,326 | - 1,384 2,710 6,007 | 36,512 30,505 | 27,795
2016 0 1,326 1,384 2,710 6,007 | 36,512 30,505 | 27,795
2017 0 0 1,384 1,384 6,007 36,512 30,505 29,121
2018 ¢ 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2019 0 0 1,384 1,384 |- 6,007 | 36,512 30,505 | 29,121
2020 0 0] 1,384 1 1384 | 6,007 | 36,512 30,505 | 29,121
2021 | 0 0 1,384 1,384 6,007 | 36,512 | 30,505 | 29,121
2021 o]l o | 1384 1,384 6,007 | 36,512 30,505 | 29,121
2023 0 0 1,384 1,384 6,007 | 36,512 30,505 29,121
2024 .0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2025 0 1,326 1,384 2,710 6,007 | 36,512 30,505 | 27,795
2026 0 1,326 1,384 2,710 - 6,007 36,512 30,505 27,795
2027 0 0 1,384 1,384 6,007 | 36512 30,505 | 29,121
2028 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2029 0 0| 1,384 1,384 6,007 | 36,512 ©30,505 | 29,121
2030 0 -0 1,384 1,384 6,007 | 36,512 - 30,505 | 29,121
2031 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2032 0 0 1,384 1,384 6,007 | 36,512 | 30,505 | 29,121
2033 | 0 0 1,384 | 1,384 | 6,007 | 36512 | 30,505 | 29,121
20341 0 0 1,384 | 1,384 | 6,007 | 36,512 30,505 | 29,121
2035 0 | 6,535 1,384 | 7,919 | 6,007 | 36,512 | 30,505 [ 22,586
2036 0 6,535 1,384 7,919 | 6,007 | 36512 | 30,505 | 22,586
2037 ol o | 1,384 1,384 | 6,007 | 36,512 30,505 | 29,121
2038 | 0 0 1,384 | 1,384 | 6,007 | 36,512 | - 30,505 | 29,121
2039 0 0 | 1,384 1,384 6,007 36,512 | - 30,505 29,121
2040 0 | 0 | 1,384 1,384 6,007 | 306,512 30,505 | 29,121
2041 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2042 0 0 | 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2043 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2044 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
2045 0 10,042 1,384 11,427 6,007 | 36,512 130,505 | 19,078
2046 0 10,042 1,384 | 11,427 6,007 | 36,512 30,505 | 19,078
2047 0| 0 1,384 1,384 6,007 {.36,512 | 30,505 | 29,121
2048 0 0 1,384 1,384 6,007 1 36,512 30,505 | 29,121
2049 0 .0 1,384 1,384 6,007 | 36,512 30,505 | ‘29,121
2050 | 0 0 1,384 1,384 6,007 | 36,512 30,505 | 29,121
| 2051 0 -17,167 1,384 | -15,783 6,007 36,512 30,505 | 46,288
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Appendix-5 Debt Service Coverage Ratio of the State Government
Unit: R million

Tlemys 20021 2003] 2004| 2005{ 2006{ 2007| 2008; 2009} 2010( 2011] 2012} 2013

Current Debt Services 91.5| 89.4| 87.6| 84.8| B2.8] 80.7{ 78.0] 75.5] 70.5] 65.1| 60.6{ 60.1

Incrcased Debl Services by the Sefi Lean| 0.0 0.1 04} 1.5] 2.8] 3.3| 3.3 10.6] 105} 10.3] 10.1] 9.9

Total of Debt Services 91.5} 89.5} 88.0] 86.3} 85.6] 84.0| 81.3| 86.1| BL.OJ 75.4] 70.7| 70.0
Debi Service Coverage Ratio (%6) 10.4] 10.2{ 100| 9.8] 97| 95| 92} 98] 92| 85{ 80| 79

Items 20141 2015] 2016( 2017} 2018] 2019] 2020| 2021| 2022] 2023| 2024] 2025
Current Debt Services 38.1| 304 29.8| 29.1] 28.4| 28.2] 262} 26.2] 26.2] 26.2| 30.3| 259

Increased chlScrviccsbyiheSuflLoau 10.1§ 103} 10.5] 10.8| 10.6} 10.4] 13.8] 13.5] 13.2] 129] 12.7] 124

Total of Dbt Services 48.2] 40.7] 40.31 39.9( 39.0{ 38.6( 40.0| 39.7] 39.4| 39.1| 43.5] 383

Dbt Seivice Coverage Ratio (%) 5.5 46| 4.6) 45) 44| 44) 45| 45| 45| 44 49] 43
Itemis 2026| 2021 2028] 2029| 2030} 2031 2032 2033} 2034 2035] 2036] 2037
Current Debt Services 25.8] 23.6 0 0 0 0 0 0 0 0 0 0

Increased Debt Services by the Soft Loan| 121} 4.5] 44| 43] 4.3 421 4.1) 40| 3.9 38] 37| 36

Total of Debt Services ) 379) 28.11 44| 43] 43| 421 411 4.0] 39| 38! 3.7] 36

2ebt Service Coverage Ratio (%6) 43| 32] 0.5] 05] 05] 057 05 05| 04] 04| 04| 04

Source of currenl debl services data:  the Secretary of Finance of Sergipe State. .
Note:  Bebt Service Coverage Ratio = (Total of Debt Scivices)/(WNel Current Revenue of the State Budget Balance of 1998; 881.6)
Net Curtent Revenue of the State Budget Balance of 1998=(Cument Revenue; 979.4)-(Transfer to Municipalities; 97.9)
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