through the introduction 'a'nd implcmemation of the programs under the Concept I

9.3.2 Recommcnded lnslllutioml Programs under the Concepl I

The foliowmg programs are recommendabte to solve the current problems. Thcse programs
are proposed to be implemented, covering the whole State. Dela;l contents arc given in
Chapter 10 of the Main Report 1. -

<Program 1 Organizational Slreng!hening through Tmplementation of the
Current Re- orgammtmn> .

Afier the analysis of the required tasks, adequalc staft allocanon examination of rcqunred
budget and the consequent appropriation would be necessary. Re-organization of the branch
offices should follow, coupled with training and re-training, especially for the transferred
staff and the staff in charge of field or extension semces with elaboratcd instructions and
manuals,

<Program 2 Strengthened Groundwater Management>

Poténtial assessmént of the groundwater, applying the methodology shown in the Study, is
recommended as the first necessity. Slrenglhened inspection of water use and promotion of
registration would be necessary through organizing a team for the duty. Registration or
licensing the professional drillers and ‘a system to control of them are recommendable,
Establishment of a procedure for granting groundwater ‘development is recommended.
‘Regulations of surface water conservation through land use control in catchment areas of the
source of public supply would better be applied to recharging areas of the a'quifers as well.

' <Program 3 Enhancement in the Enforcement of Environmental
Regulatmns>

The followmg five sub- programs are recomnended.

1) establishment and enforcement of rcponmg obhgatlon of operation and
aeczdents by water user to the competent entity

o 2) efﬂuent standards by scale and by type of mdushy

o 3. ‘phascd enhancement of dctecnng capability of problems and inconformity to
the effluent and the water quality standards

~4)° prohibition of effluent infiltration to the ground.
5. “enhanced conirol of agrotox:c use '

Eslabhshment of :a regulation on the obligations to monitor. effluent and to report by
indusiries themselves are recommended, so that pollution control could be more efticient if
the regulation is enforced adequately. Strict enforcement of the efflucnt standards requires
examination of availability of treatment technology of e industries. Effiuent standards by
scale and by type of industries might be necessary. With the limited capability of the
responsible entity, nomination of harmful substances out of those designated in the effluent
~and the water quality standards for continuous monitoring activities would be required after
investigation and examination of conditions of industrial and agricultural producuen as well
~-as the magmtude of h:umfu! effecis caused by the items designated in the efl fluent and the
~water quality standards. Guidance for appropnate use of agrotoxic use to the farmers and
encouragement of coordinated use among nelghbonng farmers are recommended.
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<Program 4 Legal Arcangement for the Couitrol of Soil, Sand-and Stone
Taking In River Are‘xs>

Some grantmg proccdures for so:l sand and stones takmg in river aréas are reeommcndable
in ordcr to maintain normal funcuomng of water courses including flood contro]

<Progrqm 5 Cost Recovery of Water Envnronment Management:-
(1) Cost Recovery of Resources Assessment and Environmental Monitoring

Fee charging according to the volume of water granted is recommended not only for demand
control but also supplemental funds for resource assessment and environmental momtormg
aclivities. ' : : : :

(2) Cost Recovery of Water Supply and Sanitation

Continuous revision of tariff tables is recommended based on long run margitial cost
(LRMC) pricing and progressive block tariff to achieve the cost recovery, equitable demand
control and optimal investment. ' In order to reduce 40% of the current le'akage, leak

detection by organizing an inspection tcam would be recommendable for cost savmg of

walter supply seivices..

<Program 6 Promotion of Resulents Pai‘tl('lp‘lll()tl through Informatlon
~ Publication>

Periodical publication of report on’ data collected and analyzed eun'em |ssues, “and
government policies would contribute to public awareness and to encourage residents’
participation to water environment management. =~

©¢.3.3 Recommended Institutional Programs unde: the Concept ll

<Program 7 Introduction River Basin Management and Estabhshment of
' Competent Entities>

River basin management, a management of river basin as a unil of waicr . resources
management, has been found equitable and efficient for comprchenswe water resources

management. Besides, the Constitution, 1988, has the clear definition of ownership of
~ water by river and hydraulic energy potential in all rivers, which might not ‘accord to river
basin management. As stipulated in the Constitution, the Federal Republic has the exclusive
power to legislate on waters, energy and the regime of lake or river navigalion The policy,
the instruments to achicve the policy, the system and the organization of river basin
managenent must be discussed, enacted and enforced within the legal frame of the federal
administration. The participation of the State to the river basin managément for preservation
of its property, environmental conservation, registey and control of concession of water use
in its domain shall be carried out within the policy frame of the federal legislation.

(1) Establishment of the Competent Entity. -

Hydrographic characteristics of the Tnbagn River Basin, to be noted for orgam?mg river
basin management, can be summarizéd as described below. The competency of the river

management entity, such as a Basin Conmnittee (Sub- basin Commitec) and a Basm Agency

(Sub-basin Agency) eould be proposed as the followmg two opuons



l) All rivers in the Tibagi River Basins finally belong to the Parana River Basin, and
form a complicated hierarchy of flow system (according to the current discussion
on river basin management at the federal level, the Tibagi River Basin is classificd
as a sub-basin of the Paranapancma River Basin, which is a sub-basin of theParani

. River Basm ) : : :

2) Allriversinthe leagl River Basin are state rivers, whose water is the propeny of
the State, except hydrauhc criergy potenual

<0ption A>

The most common type of mtcr-junsdlctlonal basm entities, in the federatwe system, is a
commitlee with functions to ¢coordinate basin planning, operation and regulatory activities of
the political jurisdictions, or to issue some guidelines or recommendation to be apptoved and
followed by the jurisdictions. - These commiltees are governed by high officials from the
“affected jurisdictions; forming board of directors, with some participation of users and other
stakeholders, while staff assigned by the jurisdictions conduct day-to-day work.

In this option, basm agencies arc not necessary (o be established.. In the case that a multi-
purpose facility development is found efficient for water use, conservation or flood control,
some joint venture agency can be organized for planning, design, construction, operation
and maintenance of the facilities, with sharcholdings by jurisdictions, public agencies or
utility companies under the supervision of competent entities assigned by jurisdictions.

<Option B>

Rcéoﬁlmendcd strucure aﬁd competency Basin Committees (Sub-basin Commitlees) and
Basin Agcnc1cs (Sub basm Agency) in Option B are illustrated in Figure-9.2.
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Option A can be recominendable under the current legal frame, white in order to achicve the
principles (0 respond to the future nceds, or to attain optinial management, water allocation
and development as well as the resources conservation should be comprehensively planned,
appraised, implemented and monitored. Scope of the competency of the basin managcment
entities should be wider and stronger as described as Opnon B.

The Tibagi River Basin is favored with rather simple Junsdzcuonal mvolvemcnt compﬂred to
the Iguacu River Basin. In the case that hydro-power management can be ¢ombined into the
river basin management, Option B could be legally feasible. Participatory management
could be aftained so that eqmtable river basin management could be achieved, suppoited by
sufficient awareness of the riparian Municipalities on water environment management. Even
though hydro-power management is atiributed to the Federal Republic, the ELETROSUL

and the COPEL have increased concern o environmental protection, coupled with intensive

research and studies conducted by the ELETROBRAS. Some form: of river basin

- management emphasizing the natural resources conservation could be established, where :

preventwc conservation can be achicved, coupled with the programs.
<Program 8 Promotwn ol‘ Coordmalion for Comprohensivc Managemenb
(N Estabhshmem of an “Inler sectoral Commlttee

Water resources allocauon. developmenl and consérvation should be conducled
harmoniously as measures to attain the objectives of the socio-cconomic development plan
and sector development plans Before the formulation of water environment management

poticy, information exchange on each sectoral development plan is necessary, SO lhat lhe_

pohcy €an serve an mstrument of opllmal socio-economic dcvelopment

An “State Inter-sectoral Comrmllee altendcd by hlgh ofﬁmals chaircd by the . Gcneral
Director of the State Secretariat of Planning and General Coordination (SEPL) and attended
by high officials of the relevant State Secretarlais Public Agencies and other relevant
cntities, and a few “Sub-commiitees”, such as on development policy formulation, water
pricing and tariff revision, whose subjects would be designated by the Committee, altended
by the officials of Dircctor level of the relevant sector, might be recommendable. “Working-
group” activitics by middle management level or group studiés nmight also be encouraged.

(2) Further Close Coordination with Land Usc Management

Waler environment administration and managenient have tinkages with regional developnient
and consequent changes in land uses. Water supply and sanitation programs should cover
the urban expansion. Development of flood prone arcas would necessilate flood plain
management and flood control. Water quality conservation at the sources for public supply

would require land use restriclion or control, as currently enforced.  Hydrological potential
would be a tight constraint for cily plannmg Mom close coordmauon with the SbDU'

should be promoted.

<Program 9 Establishment of Public Hearing System mto the Water Usc
Graunting Procedure>

Currently before the water use granting, gazetting procedure is due, lacking consequent

procedure for notification of objections to the application by prospectively. affected parties

and adjusting system upon which the discretion of the public entity or the Basin Committee




can be made, ‘P'reliminax'y'adjusiment before the graniing through the procedure
recommended would prevent conflict among individuals, A model of the procedure is
discussed in 1he Sectoral Report Vol, M, Institution.

: <Program 10 Comprehenswe Watcr Quallly Managcmcnt by Rncr Basin>
(l) Effluent Standards by River Basin

The ObJCCllVG of the effluent standards can be regarded as the achicvement of the water
quatity standards of the basin to mect the minimum environmental requirements of the
sociely along the Basin. In this sense, the cffluent standards can be set for cach basin,
‘examining the current and prospective total volume of effluent along the river, as well as the
diluting and self-cleaning capacity of the basin. Some stricter effluent standards may be -
necessary fo be drafted by the SEMA or the Basin Commiltee and discussed in the State
Environmental Council and eslabhshcd lhrough legislative process. The capabitity of the
SUCEAM, or the leagn Sub-basin Agency, for research and development of effluent
treatment technology, ‘and. for guiding and  supervising industries should be much
strengthened for the implementation of the plans for the reduction of total pollution loads.

(2} In{roduciion of S'ewerage Schenie and Management by a River Basin

Conventionally, sewerage systems are constructed and managed for the improvement of
sanitary conditions of municipal areas. With the expansion of urban aréas and growing
pollution loads from (he treatment facilitics to rivers, sewerage schemes should be
“programmed in the' viewpoint of the water quality conservation of the river. The
developnients of sewerage systems under a scheme formmlated by river basin would be
programmed as a whole ftaking into account of the socio-economic and hydrological
conditions of the basin, The program could be worked out with technical section the
SUCEAM with a coltaboration of the TAP under the control of the SEMA, or Tibagi Sub-
basin Agency, while implementation would be discharged by the SANEPAR.

<Pr6éi‘5:ﬁ 11 Enhanced’ Admiﬁiétration of Water Resources Development>
. (l} Strengthencd Managementof Water Resources Dcvclopmcnt

‘ Currently, major works and facilities are constmcted for hydro-power generation throughout
the State and for municipal water supply in the Curitiba Metropolitan Area. Management for
existing facilitics scems to be well conducted with intensive efforts by the sector entities
mcludmg those for rcgu!atory functions, In the fulure, however, major construction would

“be reqmrcd to meet the increasing demands, and especially multi-purpose facilities would be

ncccssary and rccommendabte for efﬁc:cnt mvestmcnt and opumaI use of the resources.

(a) Strengihemng of Capablhty of l‘echmcal Appra:sal and Conlrol

Current rcgulauons of water resources developmcm are conmdenbly weak, despite that the
safety of - large scale water: works . js extremely important -and their development will
potentially canse huge negative impacts on the society.  Application, appraisal, penmission
and control procedure should be established. Forms for the application and guidelines for
- the appraisal would be necessary to be prepared. Procedures and guidelines for adequate and

optinial épetation of the facitities and reporting of the operation to the regulatory cititics, as
“well as command lines and warning system in accidental conditions and in hydrolegical

evenls, such as extraordinary flood or severe drought, should also be elaborated. Hydro-



power sector, where technical appraisal is assumed by the ELTROBRAS coutd be a model
for the preparation. B :

(b} Environmcmal Impaét Assessmenl and Measures tb be taken for Reselllement

A great deal of impacts could occur by water facility development, especially by those
with reservoir development, while environmental requirements are cscalating.  “Plano
Diretor de Meio Ambiente do Setor Elétrico, 1991/1993” could atso be a good model for
“other sectoral water resources dcvclopmcnt and multi- purpose facitity pro;ccts

Resetttement might often daritage, sometimes seriously, the living conditions of resettlcrs

“and in some cases, of those of inkabitants who accept the resettlers near their living areas,

Preparation for defining the procedure of nnplemmlahon of lands acqursmon and
subsequent resettlement would be necessary prior to the plannmg of major water resource
developnient. - Planning a resettlement scheme shoutd be combined inte the project
plannmg The cost of rcsettlement should also be included in the cost of the project.

(c) Exammallon of Compensation Dlscharge

A reservoir development affects on run off in down stream, which might damage some

_functions of the river, such as navigability, or fishery and eco-system preservation, Full use
of reservoir storage and assuring compensation discharge for normal functioning of the
stream would be a controversial trade off with the demand increase in quantily and quahiy

Compensanon discharge should be tightly determined by basin by basin, lakmg into account |

of the needs and the priority among them,

(2) Cost Allocation for Constructlon, Opcratlon and Mamlcnancc

-Construction of niulti-purpose water facilitics including flood control funcuons is found'

efficient investment corresponding to socio-economic development when and where natural
fiow cannot meet the demands, and the cost for sectoral development and for protection of
valuable propertics and assets located in flood prone areas will increase. - Multi-parpose
facilities should be promoted to mect the requirement for increasing investment with limited

financial resources. A method of cost allocation might be necessary to be claborated, The

Japanese cost allocation method, as descnbed in the Sectoral Report Vol M, lnsutuuon can
be introduced as a model. o , :

'lhcse calculallons should be conducted by the enhly in charge of the watcr rcsourccs
‘management (SUCEAM under the contro! of SEMA or a Basin Agency under the gu:dance
of Basin Commiltee), with the unified cost estimation standards. The cost allocated to each
sector, such as hydro-power, water supply or irrigation, could be charged on consumers of

the service through respective tariff collection system. - The cost atlocated for flood oontrol

pmpose could bc covered by the tax collecuon 1mposcd on the assets of :he area,

<Program 12 Water Pncing and Charging for Optimal Water Allocahon aml
' Demand Contrel >

Water would bc transformed into an economic good when the water resonrces as consrdered

as fimited resources corresponding. to the demand escalation, Prmc1plc of opponumly cost
- pricing would be recommendable to be introduced, especially in the Upper. Iguagu River .

Basin. Opportunity cost includes the following three components: i) resource use cost; the
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economic value of goods or service forgone by the commitment of construction and
operation for the vse, ii Jnatural resource depletion cost in terms of quantity and quality, and
iii) damage cost incurred by the use. -

As for the resource use cost, the discussions are given above and Chapter 10 of the Main
Report 1. The natural resource cost might vary according to; i} volume of intake, ii}
location of intake, ii) season of intake, iii) ratio of return flow iv) quality of natural water
and required for the use. Damage cost should be discussed as compensalion or fine. Cost
for natural resource depletion in practice might lead to charging; i) by quantity, ii) by basin,
i) by purpose of use, and for iv) effluent discharge by volume and by quality. Even
though actual modifications of the pricing can be made as social or industrial promotion
subsidy or income re-distribution, opportunity cost should be analyzed by basin and for each
type of use, and modifications should be made explicily with statement of the reason and
amount of modification in pricing drafling. Charging for effluent discharging can be
separately be discussed from damage compensation or fines against disobedience of the
standards.

Establishment of a unit or staff enhancement for the investigation and policy drafting for
water pricing would be nccessary in the SUCEAM or a Basin Commiltee, coupled with
strengthened coordination with economic planning and statistics section of the Government.
This unit or enhanced staff could also be responsible for regulatory functions on water
supply and sanitation tariff from point of economic view as well.
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CHAPTER 10 COST ESTIMATE, AND FCONOMIC AND FINANCIAL

EVALUATION

10.1 Cost Estimate

~The project costs required for the implementation of major sectors in Master Plan were
" roughly estimated and stmmarized as shown in Table-10.1. The cost estimate was carried
out considering the following items.

D

2)

3

&)
)
6)

7
8

9)

The cost consists of preparatory work, main construction cost, direct cost of
equipment, land = acquisition, administration, engineering service and
contingency. S ' -

The cost was eslimated based on the price l_evél and exchange rate, 1 US$ =
0.89 RS, as of August 1994.

Unit prices for construction works are based on “Table of Composrte Unit
Price July 1994 SANEPAR”

Administration and engineering service cost is assumed to be 15 % of the total
of direct construction cost and preparatory work cost, while preparatory work
cost is assumed to be 10 % of direct construction cost.

"The cost for water supply sector was estimated by modifying the cost estimate
in the document “The Master Plan of Water Supply in the Melropolnan Reglon
of Curitiba, June, 1991 - SANEPAR”. '

The cost for scwage treatment sector was estimated by modifying the cost
estimate in the document “The Master Plan of Sewage Treatment in the
Metropolitan Region of Curitiba, September, 1993 - SANEPAR”.

The’ cost for terracmg was esumated based on the data of EMATER.

The cost for non-mlagc was esumaled by assuming machmcry cost, it's
'dumb:hly, capacnly, ete.

The cost for hydroclccmc powcr gcnerauon was cstimated by convertmg the

. cost csnmaled by COPFL to 1994 price level.

'-'_ ’l able lO l Rou gh Pro}ecl Cost for leagl Rwer Basin

) Seclor Scale of Sector Project Cost
) o T : (10"USS)
Domestic and Industrial Water 267,000 m*day 159.8.
Supply .
Agacellural Water Supply ' 8,000 m'/day 1.0
Sewage Treatment 100,000 m%day 88.6
Flood Coantrol ' : ) —-
Soil Erosion | Terracing with 3,344 km? 34
I Farm Road B : : :
Protection - Non Tillage | 2,530 km® : 18.7
Sub-total .. 5874 km’ 52.8
Mfores!auon o 1 2,400 km? 1570
: H)droekctnc Power Generallon 1,096 MW c1,147.3 ¢ -
| Grand Total . . .1,606.5
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10.2  FEconomic Analysis

10.2.1 Objectives and Target Areas

This section presents an oulline of an economic analysis carried out for the proposed Master -

Plan for the Tibagi River Basin, The objective of the analysis is (o assess the magnitude of

economic relurn to the proposed Master Plan by sector from- the perspeclive of overall '

€Conomy.

The result of the economic analysis would serve as the basis for making a judgment in

promoting each component lo the feasibility study stage and making -a.comparison among

each of the Master Plan components, A cost-benefit analysis derived economic internal rates
of retuimi {EIRRs), beneﬁt cost ratios and net present values for each component.

The target arcas of the economic analySls are the followmg The sclected areas are those for
- which economic benefits could be quantified.. - :

‘water supply

sewerage

soil crosion

hydropower
10.2.2 Resulls of the Au‘llyscs '
(1} Conunon Assumptions

The following are the assuniptions underlying all the sectors.

a) An evaluation period of each sector are determined based on such factors as the life
of the facilitics and present pracnce of the related orgamzatlons

b) A construction perlod of each sector is determined based on lhe average length
needed for constmctmg the facilities of cach sector. :

~ ¢) A conversion factor of 0.85 is apphed to adjust lhe mvestment and Operatlon and
maintenance costs in order to correct for price distortion. The total cost was adjusted

using the conversion factor based on the judgmem that the proportion of foreign -

currency in the invesiment cost of the past projects in Parané was marginal. -
d} The exchange rate appllcd is R$0 89 US$1 0.

(2) Water Supply

Assumptions

A cost-benefit analysns for waler supply sector was conduc{cd based on ‘the following
asspmptions. . : : :

a) An economic analysm was conducted for the urban water supply componem The

rural water supply component was not included in the analysns smce the magnitude

of the investment is margmal , _
b) A consteuction period of 4 years and an evaluation penod of 30 years are assumed




- ¢) The volume of water to be supplied by the proposed system is divided into domestic
and industriat use bascd on the propomons derwcd in the water demand pr()jecuon
for each town. _

) Economic benefit was eshmaled to be 0.93 US$/m3 for domestic water composed of
0.62 US$/m3 as the present average tariff level collected by SANEPAR and 0.31
US$/m3 as the assumed consumer surplus, Industrial water supply benefit is
estimated to be 0.56 US$/m3, the average of SANEPAR's tariff on industrial water
and unit water cost of direct abstraction,

€) Water losses are assunmied to be 25% for domestic water and 10 % for industrial
water. Benefit, therefore, is estimated for the volume measured at the point of
consumers. - o :

Resulls

The followmg EIRRs were derived.:
‘— Ponta Grossa{A) : - . 3158 %

~ Londrina-Canibe (A) 34.12%
— Apucarana (A): 40.38 %
— Castro(B) : 46.69 %
— Telemaco Borba (B) 35.57 %
- Irah(B) 700 %
— Corneiro Procopio (B) : 10,79 %
~ Arapongas (B): B 17.55 %
~ lbipora(B): 19.08 %

~ Total of Type Acities:  35.98 %
— Total of Type B cities : 22.82 %

— Total of Type Ccities: © 1290 % -

Note : (A) ; type A cities {those with é population of more than 106,000 in 2015) , (B) ; type B cities
{population between 50,000 and 100,000 in 2015), (C); other than (A) and (B)

Various information in. Parand and Brazil indicates that the opportunily cost of capital
(OCC), which is a criterion against which an EIRR can be compared, is somewhere between
10 % and 12 %. The derived EiRRs of the type A and B cities range belween the highest in
A'pucaran_a at 40.9 9% and lowest in Itati at 7.1 %. Overall the EIRRs for all the type A and B
cities in the Tibagi River Basin are calculated at 36.0 % and 22.8 % respectively implying
sufficient economic return to investment. The EIRR of the type C cities is 12.9%, mﬂcclmg
'lower mveslment ef ficiency for smaller cities with more rural charactcnshcs

' Conclus:on

It is concluded that the urban water supply component of the Tibagi River Basin, in general,
shows sufficient economic return to investment. It is judged that these water supply projects
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in the Tibagi River Basin are worth promoting to the feasibility ‘study stage for a detailed

“analysis. In order to make a more rigid judgiment on investment justification, the following
aspects should be refined and incorporated into an cconomic analys:s in the feasibility
analysis stage.

a) adetailed estimate of i investrient cost and operation and mamtenancc cost

b) an estimate of bcneﬁt reﬂeclmg economically optimumi faniff levcl and consumer
tsurplus S

 (2) Sewerage
'-As‘:sump'lig' '

A cost-benefit analysis for the sewerage componcnt was carried out based on the fo)lowmg

assumptions. _
a) A constriction period of 4 years and an evaluation period of 30 years are as'sumed '

b) Present average tariff level at 0. 58 US$/m3 is used as the economlc beneﬁt as-a
proxy of the wiliness-to-pay of cuslomers

Results and Conclusion

The following EIRRs were derived.
-~ Ponta Grossa: 18.56 %
- bondrina : 20,56 %

Both Ponta Grossa and Londrina show Iugh economic -return 1o investment largely
surpassing the OCC at 10 %. Real EIRRs would be higher than the above figures since the
benefit applied captures only part of actual willingness-to-pay of cuslomers and do not
reflect improved water quality affecting non-custoniérs. :

In the feasibility analysis stage, a more detalled analysns should be' made covermg the
following items. ' : ‘

a) adetailed estimate of investment cost and operation and maintenance cost

b) an estimaté of beneﬁt reﬂccimg
- cconomically opumum tanff lcvd and consumer surplus

= quanuﬁcauon of ex(emal cffecl (economlc lmpacl of water quahly 1mpr0vemcnl
. for non- customcrs) : - _ . : e

(3) Soil Erosu)n Prevenhon

The Master Plan proposes soil ‘erosion prcvcnt:on measures for an areq of 534 thousand ha
in total in the Tibagi River Basin. There are altogether 9 locations planned under the Master
Plan. An economic analysis was conducted for the total of all the nine components.
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Assumplions
| a) Ancvaluation period of 30 j,'cars is assumed.
~ . b) A construction period of 1 year is assumed.
c) ‘The cost of fertilizers to be saved by the project is employed as the economic benefit,

Result and Conclusion

An EIRR is derived at 8.36%. This EIRR shows the minimum level of EIRR expected.
Actual EIRR would be much higher than this level since a number of expected benefits were
not included in the present analysis due to the limited availability of data needed for
' quantlﬁcauon They would include a rise in agncu!lure producnvnty, reduction i in the water
treatment cost due to a fall in sedimentation volume and reduction in fertilizer use leading to

" improved water qualily. A highér EIRR would be expected once a more detailed economic

analysis in the feasibility study stage succeeds in quantifying these benefits. -
(4) Hydropower o |

Prmecl to be Analvzed

| The hydropowcr pmJects planned to slan opcratron by the year 20!5 in the Tibagi River
Basin are the following (Figures indicate the year of starting operation.) : Séo Jeronimo
(2006), Jataizinho (2(}02), Cebolao (2003), Maua (2007) and Telemaco Borba (2008).

Assumptions
The following assumptions are set.
a) Anevaluation period of 50 years is set.
by A constmcuon pcrlod of 5 years is assumed.

c) The opcrallon and mamlenance cost is assumed to be 0.5% annually of the
investment cost, :

i) ECO]]O!]]IC benefit from cbnsuniphdn is set at 72 US$/MWh. Beneﬁt from demand
both in the peak and out- of peak time is assumed to be 17% of (he consumptmn
benefit

Result and Conclusion .

The following EIRRs were derived.

- SaoJérdninw: 27.8_%'_
- Jataiiinhb: 25.3%:
~ Cebolao: 25.6 %
- Mava:. - . 250%

|

Telemaco Borba: 252 %

‘ Ali the hydropower projects planried in ‘the Ttbagl River Basin prove to be economically
' vnable at the Master Plan slage Promc-uon to the feas:bnhly study s!age is Jushﬁcd -
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10.3 Financial Anpalysis
10.3.1 Objective

A financial analysis was conducted for- the water ‘supply  component - and - sewerage
component. The objective of the financial analysis is to cvaluate the retum to jnvestment
{rom the perspeclive of nmplememmg agency.

'10.3. ZWater Supply

Methodolog){ and Assumpth_s,

‘Financial intemal rates of relum (HRR) were derived for cich componenl of the watcr
supp]y sector, T he following are the assumpl:ons

a) The mveslment cost presemed in section lOl are apphed Opcrauon and '

mamtenance costs are assumed to be 9% of the investment cost,

b) Revenue is estimated based on the present average revenue per cubic meter collected
by SANEPAR : US$ 0.62/m3 for domestic use and US$ 1. l()/m3 for induslrial us¢.

¢) The volune of water to be supplied by the proposed system is divided into domestic
and industrial uses based on lhe propornons denved in the water demand pmJechon
for each town.

d) Walcr losses arc assumed to be 25% for domcsﬂc watcr and lO % for mduslna] '

water, Revenue, therefore, is estimated baqed on the amount measured at the point of
CONSUMErs.

Result and Conclusion

The following FIRRs are derived.

: : . Unit; %
Area lndusl:y + Domesuc Domestic 0nly
Type A g ' IR _ :
Ponta Grossa 34 55 27.43 T
Londrina-Cambe . 2553 - - 2230
Apucarana ' 3501 o 29.56
Castro 51.06 3854 -
Telemaco Borba 36.10 ' 27.13
Irati - 4.66 o ma
Comeiro Procopic 1.34 39
Arapongas ' 16.45 129
Ibipora 1297 . _ 1010
Total of Type A cities - 29.50 2479
Total of Type B cities 2201 : 1550 -
Total of Type C cities : 9.41 . _5.41

Note: "-— ** means negative

FIRRs are derived for two cases : the first case of industrial usec and domestic use combined .

and the second case of domestic use only. ‘The first case assumes that all the industrics
would pay the industrial water tariff at US$ 1.10/m3, The second case focuses only on
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‘domeslic water supply.

Since data on real interest rates in Paran& was not available, it is difficult to make a straight
judgment on these FIRRs. In general, however, it can be judged that most of the
components will generate sufficient retum to operate the system in a sound manner, The
derived FIRRs would also scrve as a criterion for the following objectives.

— loan procurement for implementing organizations such as SANEPAR

— adjustment of tariff level reflecting different level of cost efficiency among different
regions : - ' '

~ decision on investment in water supply project by the private sector

10.3.3 Sewerage

Methodology and Assumptions
Financial intemal rates of return (FIRR) were derived for the scwerage components in Ponta
- Grossa and Londrina. The following are the assumplions.

a) The investment cost presented in section 10.1 is used. Operation and maintenance
costs are estimated based on the data supplied by SANEPAR.

b) Revenue is estimated based on the present average revenue per cubic meter collected
by SANEPAR : US$ 0.58/m3. :

Results and Conclusion

The following FIRRs are derived.
— Ponta Grossa: 1595 %
— Londrina: 1773 %

It is judged that these levels will be sufficient for a sound financial management of the
sewerage system. These FIRRs can be referred to in making various judgments in the same
manner as mentioned for the water supply component,






CHAPTER 11 RECOMMENDATIONS
11.1  Studies for Urgent Implemenla!ioh

Such studies as described below are recommended to be conducted urgently, following this
Study.

(1) Feasibility Study on Water Supply and Sanitation in Londriha

Londrina hds the second largest water demands, next to Curitiba, A feasibility study on
water supply is necessary to be conducted, coupled with a study on sewerage development,
taking into account of prospective water contamination in downstream rivers duc to the
location of the city on mountain top.

(2) Feasibility Study on Water Supply and Sanitation in Ponta Grossa

Ponta Grossa has sufficient potentiai to develop as a satellite area of Curitiba. The
population and industries will grow in the near future, causing problems in water supply and
sanitation. Therefore, a feasibility study on thie matters will be required.

11.2 Master Plan Study for Other Rwer Basins than the Pilot River
Basins of the Study

The Study formulates the Strategy to cover the whole state, and the Master Plan for Iguagu
and Tibagi River Basins, after the selection of the two basins as the Pilot River Basins, For
other seven (7) river basins, Master Plan studies should be conducted as soon as possible.
The Steering and the Technical Committees established for the Study are expected to
facilitate those Master Plan studies.

11.3  Review of Other Development Plans

The Strategy and the Master Plan proposed in the Study are formulated from the viewpoint
of water environment applying various assumptions and eslimales on socio-economic
conditions. Tn other development plans, such as those for socio-economic development,
regional development, industrial development of various sectors, and transportation and road
network development, programs and projects should be planned taking into account of the
proposals made in the Study from the viewpoint of waler environment. For example, in
order {0 restrain the population concentration eccurred in the Curitiba Metropolitan Region
and to distribute the population and industries to regional poles, concrete schemes should be
examined and programmed in regional development plans.

11.4 Implementation and Review of the Proposed Projects

In order to promote socio-economic development and 1o raise the living standards and to
enjoy conserved or improved water environment, projects and programs proposed in the
Study should be implemented steadily. Since the projects and programs are planned based
on the estimated socio-economic framework in target years of 2005 and 2015, the plans
" should be reviewed every five years or when necessary, according to the changes in socio-
economic conditions,
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