II. FEASIBILITY STUDY

CHAPTER H6 FINANCIALANALYSIS
Heé.1 OVERVIEW OF FINANCIAL ANALYSIS

The projects proposed in this feasibility study are urgent schemes, which were formulated as
the first stage of the sewage treatment systems in the master plan. In this section, they are
evaluated from the financial point of view. After that, financial analysis, employing
simulation techniques aims to establish a financial plan for the proposed projects. The
analysis is based on the following preconditions.

1)  The tariff structure approved in 1997 by COMPESA is in effect, although COMPESA is
applying to revise its tariffs so as to fully recover the cosis of sewage treatment services.

2) The proposed projects in this feasibility study are expected to have long-term financial
sustainability.

3)  The organizational rcstructhring for the operation and maintcnance of sewage treatment
services will ensure the long-term financial viability of the managing entity by ensuring
full cost recovery.

4)  The management proposed in this study will improve performance efficiency by the
reduction of ground infiltration, revised commercial practices and the provision of staff
incentives.

5) The management body is assumed to be a new organization which manages only the
projects proposed in this study, although they are still under the acgis of COMPESA.

6) Construction work of the proposed projects is planned to start in 2002 and operations

are due to start in 2007. 'The operations of existing plants will continue without
interruption.

The financial simulation is based on a financial projection model utilizing various financial
conditions and assumptions. Through this simulation, the model suggests the relation
between the sewage service tariff and the financial management conditions t_hat were adopted
by this feasibility study. In order to assess the financial implications and long-term viability,
critical elements of the proposed projects will be elucidated and countermeasures proposed.

The financial model follows conventional accounting principles and standards like normal
commercial enterprises. The accounting for the proposed projects is treated on an accrual

basis, and standard commercial procedures, which are utilized for the accounting of revenue
and expense as well as fixed assets and debt obligations. The financial conditions of the
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existing COMPESA’s systems are put aside from the simulation model, because the JICA
study tcam has little information about water supply and some sewage treatment systems
which are out of this study.

H62 FINANCIAL EVALUATION
H6.2.1 Revenue from Sewage Treatment Services

The proposed projects in the feasibility study will be cvaluated in the same manner as in the
master plan. The financial viability is examined by means of a financial indicator - “FIRR”,
If viability is doubtful from the financial point of view, constraints are identified and aﬁalyzed
and some countermeasures are discussed in this analysis.

4

In the evaluation procedure of the feamblllty study, however, there are two precondmons
which dlffer from those of the master plan They are: @ the cunstructlon costs are
estimated more precisely and disbursed in accordance w1th the scales of mvestment during the
respective construction schedules from 2002 to 2010; (2) the sewage treatment volume after
the completion of the treatment plants is assumed to 1ncrease in proporuon to the investment
made during piping construction schedules from 2004 to 2010

The revenue of the prOposed progect accrues from payments for sewage serv1ces by new users
H COMPESA lays down the sewage scrvu:e tanff as a sutcharge on water consumptlon in their
service areas. Chargmg rates are set on the basis of the type of sewage colIecnon system,
such as conventlonal or condomlmal systems.

The sales amount from water supply services is calcul-ated asa pruduct of the unit rates settled
in the tariff and the water volume consumed as mentioned in the master plan. The sales
amount of sewage treatment services is based on the water sales amount. The surcharge
rates to water charges are applied to users whether or not they have water meters. Applying
these charging rates, the monthly fiuancial results of water supply and sewerage services are
summarized from July 1999 onwards on the basis of COMPESA’s financial records. The
average chargmg rate of sewage treatment services was calculated at R$0.84 per m’, as
analysed in the master plan. In the feasibility study, this rate will be applied 10 estimate the
revenue from sewage treatment services. -

The charged uotume is calculated at 392 thousand m3/d'ay or 68 million 'm3/year- in 2010, the
target year of the feasibility study. Then, the total revenue of the proposed projects is
calculated at R$ 57 miilion per year, apptying the average unit rate of R$0.84 per m®. These



figures have been broken down for each sewerage system as shown in the table below.

Revenue from Proposed Projects: 2010

Annual Sewage Annual Revenue from Sewage

Sewerage System Treatment Volume Treatment Services

(1000 m’ per Year) (R$ 1000 per Year)
1. Conceigiio 3,449 2,897
2. Janga 17,694 14,863
3. (Cabanga 16,733 14,055
4. Boa Viagem 7,991 6,712
5. Cordeiro 5,386 4,524
6. Prazeres 9,452 7,939
7.  Curcurana 7,221 6,066
Total 67,925 57,057

H6.2.2 Costs for Sewage Treatment

The financial construction cost of the proposed project consists of the following major items:

(a) Main construction cost
o Compcnsauon cost
| (<) " Engmeermg service cost
(d) Government adxmmstranon cost

(€) ~ Contingency cost
The main construction cost comprises (i) expansion works of sewage collection and transport
facilities and sewage treatment facilities, (ii) rehabilitation works of exlstmg facilities. The
compensation cost is paid to landowners who have land expropnated for sewage treatment
The
details of cost estimates were described in Supporting Report G. The financial costs of the
proposed project are summarized as follows.

plants. Other costs are estimated as some proportion of the main construction cost.

Fit;anciai Costs of Proposéd P'rdj.'ects

_ (Unit: RS Million)

Sewerage Construc- Land Administ- Contin-

Engineering

System tion Acquisition ratior gency Total
1. Conceigio 162 33 16 08 24 e
2. langa 54.6 ' 0.0 53 "2 ' 82 711
3. Cabanga 39.7 05 ' 4.0 20 6.0 52.1
4. Boa Viagem 279 243 2.8 14 4.2 0.5
5. Cordeiro 208 14 - 21 1.0 31 285
6. Prazeres 350 150 3.5 17 S s2. . 605
7. Curcurana 26.4 1.0 2.6 13 40 353
Total 220.6 455 22.1 110 331 322.3

In addition, equipment for operation and maintenance is procured in the financial capital costs.
They are estimated as R$0.649 million for Conceigio System, R$0.711 million for Janga,



R$0.711 million for Cabanga, R$0.649 million for Boa Viagem, R$0.649 million for Cordciro,
R$0.649 million for Prazeres, and R$0.649 million for Curcurana.  Although these costs arc

not included in the systems, they are estimated as a part of investment capital.  Including this
equipment costs, the total investment costs (R$336.9 million) for the respective sewerage

systems are amounted as in the table below.

The operation and maintenance (O&M) cost is required annually during the economic life of
the proposed projects. The O&M costs of the proposed systems were estimated at around
6% of the direct construction cost. Those of the respective sewerage systems are
summarized in the table below. The total O&M amount of the systems is estimated at
R$13.2 million. The unit cost of O&M is calculated at R$0.19 per m® of sewer volume.

Financial Costs by Sewerage Treatment System

Sewer_age System Construction Cost (R$ Million)  O&M Cost in 2010 (RS 1000 per Year)
1. Conceigio 24.9 969
2. Janga ' 7.8 3271
3. (Cabanga 52.8 2,387
4. Boa Viagem 61.1 ‘ 1,671
5. Condeiro ' - 291 1,249
6. Prazeres _ _ 6i.1 2,103
7. Curcurana ' ' 359 1,584
Total a : : - 336.9 13,234

The comstruction costs are assumed to be disbursed in accordance with the construction
schedule from 2002 to 2010. The'disb_ursemem of construction costs is tabulated in cash
flow streams as shown in Tables H6-1 to H6-7.

H6.2.3 Financial Efficiency

Financial expenditure and revenue during the evaluation period are shown as annual streams
in Tables H6-1 to H6-8 The tables also show evaluation indices. The financial evaluation
1nd1ces calculated on the basis of fmanc:a] expendlture and revenue during the evaluation
pcnod are summarized as fo]lows

Ev:iluat_ion Indices

Sewerage System FIRR B/C™ NPV (R$ Million)

1. Conceigio 3.2% 047 -11.3
2. Janga o 10.6% 0.90 ' 5.6
3., . Cabanga : _ 15.0% 1.23 94
4. BoaViagem - 42% 0.46 26.1
5. Cordeiro : . 6.8% : 0.66 -8.4
6. Prazeres , 52% _ 053 234
7. -Curcurana - ' 73% 0.69 9.7
: Entire Systems L ' 82% .- 0.73 123

Note: *1 Discounted at 12%.



The evaluation indices of the entire projects are calculated at 8.2% for FIRR, 0.73 for B/C and
minus R$72 million for NPV. The latter two values are the results applying the discount rate
of 12%. From the financial point of view, accordingly, the proposed project is not said to be
viable, because the FIRRs are lower than the decisive factor of 12%. However, the FIRR of

the entire project indicates that the projects could be manageable, if they procure financial
sources with an interest rate of less than 8.2%. '

If it is desired to have the FIRR of more than 12% only through a revenue increase, the
charging rates for all consumers would have to be increased by 37% over present rates. The
results of this counter measure case (named as Case 1) are tabulated in Table H6-9. It mlght
not be acceptable for the beneficiaries to be charged the higher rates of sewerage treatment
services in the preseht economic situation. In the future, however, the beneficiaries might

accept the higher charge after their living conditions are improved owing to economic
development. '

On the other hand, it would be possible to make the projects viabie if some subsidies for the
investment costs were available. The analysis indicates that the projects would be made
viable by the covering almost 34% of the capltal investment cost with a subsidy. The results
of this countermeasure case (named as Case 2} are tabulated in Table H6- 10.

H6.3 FINANCIAL CONDITIONS OF COMPESA

H6.3.1 Profit and Loss Table

This sectlon glves present financial situation of COMPESA, which managc_sfwate_r supply and
scwage samtahon services in the State of Pernambuco. Accbrding to financial statement and
relative documents of COMPESA in 1999, it has 3,844 workers on average for the scrv1ces of

water supply and sewage sanitation services. Their services covered water supply to 1.28

million economias (consumption unit) and sewage sanitation to 0.29 million economias. At
present, COMPESA is a state-owned company (so-called as mixed-economy society), more

than 99% of whose share is held by the State Government.

Table H6-11 shows the profit and loss (P/L) tablc of COMPESA for five years from 1995 to
1999, The table shows that COMPESA recorded the Jargest net loss of R$76 million in 1999.
The loss accounts for 42% of the gross revenue (R$183 million) and 30% of the operating
expenses (R$255 million). In 1999, the state suffered from serious drought cal_ami'ty, $0
COMPESA could not perform its duties for the beneficiaries in the state. This might be the



main reason for the large deficit,

The total amount of expenses for
operating and maintenance was R$255
million in 1999. It was distributed as
follows: R$§102 million for personnel
expense; R$11 million for material;
R$79 million for outsourcing works;
R$2 million for general expenses;
R$16 million for depreciation; R$7
million for taxes and duties; and R$38

for financial charges. The largest

three expenses are (1) personncl
expehse, 2) Qixtsourcing works and 3 financial charges. They .acco.ﬁntegl for 40%, 31%
and 15% of the total expense 'respectivcly These percentage shares are illustrated in the
figure above. For reference, in Japan, the largcst three expenses of public sewage treatment
systems in 1992 were (1) 44% of the total expenses for financial charges, (2) 24% for
depreciation and (3) 10% for personnel expenses. -

The department shares of the total experisé's in 1999 arc'distributed as R$178 million or 70%
of the total for O&M dcpanment R$21 million or 8% for administrative department and
R$11 million or 4% for commercial dcpartment The total expenses increased from 1995 to
1998, although their growth rates reduced year by year. On the contrary, they decreased
10% from the previous year in 1999, This was because the management made endeavors to
cope with income decrease due to drought condition for the recent three years.

In terms of O/M costs of sewerage
systcms COMPESA spent around R$35
million in total in 1999. OF the total,
“about 40 % was allocated to overhead
of COMPESA.  These *include
administration costs of headquarters,
indir.ect works, interests on loans, etc.
About 60% of the total was distributed
to administration " of the sewerage
systems (29%),‘ personnel ~ expenses
(17%), depreciation’ (6%), outsourcing

works (6%) and other small expenses.
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These shares are illustrated in the figurc above.

A current tariff structure of water supply and sewage treatment services is given in Table 2.7-5
in the main report. Sewage treatment service charges are set as surcharge of water supply
charges. The surcharge rates are based on their sewage treatment systems and physical
conditions of sewage collection pipes. Their rates range from 100% to 40%, as shown in the

tariff table. The sewage treatment charges of residences can figure out as illustrated below.

Monthly Sewerage Service Charge by Treatment and Collection Systems
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For example, in case of that the sewage of users is treated by COMPESA’s convenlidnal

trcatment systems, an average household is charged R$11.90 per month for sewage treatment

services, which is assumed to discharge 15m® per month of sewage. In case of smphfied
treatment systems, it iS'chargcd R$9.50 per month.  On the other hand, if _sewage is collected

through condominial system, it is charged R$5.90 per month under the COMPESA’s

conventional treatment systems and R$4.70 per month under simplified treatment systems.

The water charges of the respective'c'alegoﬁés are also listed in Table 2.7-5 in the main report.
The unit chérges are worked out in the ﬁgure below. These rates are also applied to sewage

treatment charges in the case of that users are served by COMPESA’s convcntlonal sewage
treatment system and conventional sewage collection system. In case of other systems, these
charges are discounted in conformity with sewage sanitation system.
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H6.3.2 Balance Sheet

The balancc sheets of COMPESA for five years from 1995 to 1999 are shown in Table H6-12.
The accumulatcd loss was R_$334 millioﬁ in 1999, as shown in the table. For the recent five
years, it increased 45% more that that (R$230 million) in 1995.

At the end of 1999, COMPESA had its fixed assets of R$520 million of existing facilities
after depreciation and R$187 million of facilitics in progress. Among the assets, sewerage

systems were ‘assessed at R$163 million of existing facilities before depreciation and R$23
million of facilities in progress.

At the end of 1999, COMPESA had the sales receivable of R$136 million, which are not only
uncollected charges in 1999 but also those camed forward from previous years. It accounted
for 74% of the annual revenue in the same year. A]though some uncollectible charges were
wntten off as dcductlblc accounts, lots of uncollected charges are accumulated in this account,
Thus it is not clear how big non-paymcnt charges exist among users. Some says that non-
payment charges may reach to nearly 20% of the total annual revenue.  As a matter of fact,
the sales receivable has increased a sizable amount (R$12 million to R$32 million) annually
since 1995. The annua] increment of the salcs receivable was calculated as 15% in 1996, 8%
in 1997, 7% in 1998 and 6% in 1999

_H6.33 Finﬁiltiﬂ Management indices



Management indicators arc useful to diagnose what is wrong in the management of a firm.
Indicators arc calculated on the basis of financial statements of the tirm. The following table
shows major management indicators of COMPESA.

Indicator 1995 1996 1997 1998 1999 Reference”’

Annual Turnover Ratia
L f Working Capital 2.26 2.00 2.01 1.59 114 247
2. Cument Ratio 137 134 1.38 0.96 0.47 2.79
3. Capital Adequacy Ratio 0.31 058 . 057 0.55 044 0.41
4. Fixed Ratio 290% 145% 146% 149% 184% 218%
5. E;;‘g_:’:ni"gfmﬁ:f“s e % 9m 101%  13% 93%
6. Retumn on Revenues 9.1% 0.5% 04% -111%  -41.7% 7.8%
7. Return on Assets 25%  02% 02%  39% -107%  198%
8. Return on Equity 71% 03% 0.2% 58%  -19.8% 43.9%
9. Labor Productivity 21 23 26 25 1.8 4.1

Note: *1 Indicators of Waterworks in Japan, which serve large-scale towns (more than 300,000
population). The information is quoted from “Management Indicators of Waterworks
Business, 1991, Japan Society of Waterworks”.
*2 Labor productivity of public sewage treatment systems was reported as 10,0 in 1992.

Turnover ratio of working capital indicates how a working capital is utilizéd in the firm’s
management effectively. As shown in the table, turnover ratios of working capital of
COMPESA have decreased year by year from 2261 in 1995 10 1.14 in 1999. This is because
an annual income has not been gcnerated in excess of its opcratmg needs. The ratios,

however, seem to be worse than the Japanese reference,

A current ratio indicates potential liquidity of a firm’s current assets, It is to be desired that
the ratio be kept more than 1.0 in general. According to the indicators, the liquidity has been
drying up year by year, ie., its liquid funds such as cash and saving accounts decrease
comparatively,

A capital adequacy ratio is a rate of eqully to total of llablllty and capital. 1t in'dicates' a
financial soundness level of the firm. It is 1mportant for process mdustry like water supply,
power, city gas, clc. The larger is the capltal adequacy ratio, the better the firm can make its
management circumstance. In the case of COMPESA, the ratio seems to be moderate so far.

A fixed ratio is coverage of tlxcd assets by equity. It is said that thc ratio would be less than
100% hopefully. Even if the ratio is more than 100%, at least a ratio of fixed assets 1o long-
term capital (a total of eqully and long-term liability) should be less lhan 100%. In 1998 and
1999, the ratios of fixed assets to long-term capital exceeded 100% This Was mainly éauscd
by rapid increase of accumulative deficit in 1998 and 1999.  This situation would not be
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improved unless the accumulative loss was canceled.

Return on revenue, return on assets and return on equily are ratios of net profit (loss) to the

respective monetary items.  According to the state decree No.19251 in December 1994, a
return on revenuc is expected to be 12% annually (Art. 54). In Japan, it is nearly 8% as
shown in the table. Return on equity is useful to check dividend payout of a firm. If a firm
tries 1o pay a dividend of 10 percent on the stocks, it must make a net profit of more than 17%

on equity in consideration of local taxes (approximately 35%) on profit. However,
COMPESA recorded net losses since 1996 except 1997. This is because the revenue from
jts sales has not increased as compared with its expenditure. COMPESA could not increase
its tariff, since COMPESA was not able to supply their services because of serious drought
‘and as a result the users had bad feeling toward tariff revision. Thus, the tariff structure may
not meet the actual situation.

Labor productivity seems to be worse as compared with the Japanese case. In COMPESA, a

labor cost yields total revenue of only 1.8 times of the labor cost in 1999. These figures in
the table are considerably smaller than the Japanese case of 4.1 times, as shown in the table
above. In sewage sanitation entities in Japan, the labor productivity was 10.0 in 1992. This
means that COMPESA has too much compensation for labor force as compared with its

business activities, or that COMPESA gets too small revenue against its labor costs. In
addition, COMPESA spent a lot of money for outsourcing. Most of this cost is used to

complement msufflmcncy of labor force because of workforce reduction policy. This
outsourcing cost resolves itself into labor expense after all. Thus, labor productivity is the
most serious issues for the management.

H6.4 FINANCIAL SIMULATION
H6.4.1 Basic Conditions of Financial Simulation

This section presents financial simulation of scwage sanitation works for the proposed
projects. The financial simulation is based on information about “existing financial 'system
of sewage’ treatment services” and “fmanc1al conditions for water sector”. We apply an
integrated financial simulation model for this analysis. This analysis will indicate the
financial problems of the proposed project and fund rcqulrement for the sewage treatment

works.

In financial simulation, the revenues from the sewage treatment services and the ex'pehditurcs
for operation and maintenance as well as capital investment are estimated on the basis of the



whole scven sewerage systems proposed in this feasibility study. The cost estimator

provided these basic estimates. Besides these financial data, the following conditions and

assumptions are set-up for the simulation.

1)

2)

3

4)

5)

6)

Projection period: 30 years from 2002 through 2032.  The projects start in 2002. In
2007, the sewerage treatment services start and continue through 3032 during their
economic life.

Prices and cost escalation: Projections of both revenues and expenditures were made
without escalation to simplify and to make the simulation clearly understandable.

Currency and exchange rate: Capital costs, revenues and expenditures are evaluated in
Brazilian monetary term of Real. Exchange rates of R$1.80 10 USS 1.00 and J¥110 per
US$1.00 are apphed in this feasibility study.

Finances for Implementation: Finances for the financial plans are set as follows.

_ Amount (% of Total Amount)
Financial Source _ . -
Financial Plan
1. Loan™ (International Agency) 60%
2. Local Government
1) Capital Investment _ 40%
2)  Other Expenses A : o
a. . Land Acquisition . 100%
b.  Administration Costs 100%
c.  Interests for construction period ' : - 100%

Nole *1 Terms of loan by intemational agency are as follows: 7.7% amual interest rate,
and 20 years repayment period with 6 years (construction period) grace period.
*2 The interests during construction period are estimated to aggregate to around
R$ 35 million during six years from 2002 to 2007.

Shortage of Finance during the simulation period is assumed to be provided for by the
State Government, as is the case with COMPESA at present.

Sewage treatment service tariff:  The tariff is set up by COMPESA, as discussed before.
This is so complicate to estimate precise revenue based on the sewage volume collected
through piping network. In this s1mulat1on, thus, the charging rate apphed is assumed to
be R$0.84 per m®, which was estimated in the master plan. Consequently, the revenue
from sewage treatment services is calculated as a product of sewage volume collected and
the average rate of R$0.84 per m’. | |

Sewerage connection of users:  Within service areas of sewage sanitation covered by
COMPESA, cvéry user without any exceptions connects to sewcrage system.aﬁer 2010.
Until 2010, the n'umb.cr of connections is assumed to increase linearly 'just after the
inauguration of the proposed projects.



7) Revenues:  The revenues of the sewage sanitation service entity accrue from sewage
service sales, as mentioned in 5) tariff. The expenses of administration charges and
deficits at the beginning construction stage are assumed to be covered by the government
support. In addition, the entity could get other earnings from interests on short-term
deposits, if it gains a net profit through its management.

8) Depreciation: Fixed assets such as sewage treatment plant and distribution piping
network are depreciated straight-line over 25 years after they are placed in service.
Some machinery such as pumps and power gencrator are depreciated straight-line in 15
years. The engineering services are also set to be depreciated straight-line in 15 years.

9) Taxeson Business: Taxes on business of infrastructure such as sewage sanitation
services in the State of Pernambuco are listed in the table below. As shown in the table,
it is assumed that a municipal tax on services is not levied to the sewage sanitation
services in this simulation.

Name of Tﬁs Rate (%j

1. Corporate Social Contribution on Bill (COFINS) 3.00
2 Cosporate Social Contribution to Social Integratmn 0.65

) Program (PIS) )
3. Corporate Income Tax on Profit 25.00
4, Corporate Social Conlribution on Profit - 9.00
5.  State Tax on Services and Merchandizes Transfer Exempt
6. Muanicipal Tax on Services " Fxempt*1

*Although sewage sanitation services are not exempt from this tax officially, no service
entity has ever paid this tax to its Municipal Government.

The sewage sanitation entity can carry forward its deficit. When it gets a surplus, it can
offset the deficit accumulated in the previous years, although the amount for offset is
30% of the surplus annually.

10) Charges to cffluent discharge into rivers: A chargmg system to cffluent dlscharge
is proposed under the law of “State Policy of Water Resources (Art. 13 of State Law
No. 11416 17" of January 1997). However, it is still under discussion and the charging
systcrn is not stipulated yet. Thus, this charge is not accounted in this simulation.

H6.4.2 Analysis of Financial Simulation

“The following figure gives the results of trends of income statements in the financial
simulation ‘The figure includes the following information: (a) revenue from sewage
treatment service revenue, and interest of savings deposits; (b) expenditure on operation and
maintenance; (©) net operatmg profit ie., the difference between revenue and expenditure; (d)
annual net proﬁl i.c., net operating profit minus dcprccmuon and interest on loans; and (¢)
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accumulation of profit (loss).
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Results of Financial Simulation

The figure above indicates that the net loss continues untit 2009, and moves towards surplus
after 2010. The accumulation of losses continues until 2012 and _movés into the black after
2013. The accumulated profit increases rapidly after 2013, It hopefully reaches the
amount required for investing in the reconstruction of the facilities by the end of their
economic life. It will aggregate 1o around R$500 million by the year 2032. As can be seen
in this figure, the profit and loss situation of the firm is serious for the first 9 ycﬂrs. '

The sewerage treatment works will continue a net loss for the first nine years, althdugh their
operating results record net gains except the first year of operation, 2007. In the first year
2008 after the completion of the whole projects, the t(_)tai revenue is expected to be R$27.5
million. On the other hand, the operating expenses amount to R$14,2 million in the same
year. Then the net operating profit becomes R$13.2 million. However, the deﬁreciation
and the interest of the loan are estimated at R$3.4 million and R$15.6 million réspcétivc]y, so
the income before tax results in a deficit of R$5.8 million. The largest accumulated deficit
aggregated to R$42.0 million in 2009. Because of these deficits, the works rcquirc_thé cash
loan from the local government for covering ‘these deficits from 2007 to 2012, The
maximum amount of this loan will reach to R$28;3 million in 2009. HoWever, the works
will finish and repay all the cash loans by 2013. The detailed figures mentioned above are



iabulated in Tables H6-13 to H6-15. Table H6-13 shows profit and loss tables between 2002
and 2032. Table H6-14 shows flows of fund statements. Table H6-15 shows balance
sheets,

As mentioned in the preconditions, the simulation does not consider inflation in both revenue
and operation costs. In practical situation, the inflation is indispensable in actual
management circumstance. Thus, the tariff: increase will be necessary in consideration of
increase of operation costs 1o cover deficit due to inflation.
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CHAPTER H7 ECONOMIC EVALUATION
H7.1 OVERVIEW OF ECONOMIC EVALUATION

The methodology of economic evaluation is the same as carried out in the master plan. In
the feasibility study, the respective cxperts estimate the costs with discretion and more
precisely than those in the master plan. Then, the proposed project could be evaluated more
trustworthily. In spite of that, some uncertainty still exists in the estimation. - In parficular, a
case with long implementation period and increment of future sewage treatment demand
growth has risks in terms of judgment on project viability. In this context, the sensitivity test
is introduced in the certain aspects.

H72 ASSUMPTIONS FOR ECONOMIC EVALUATION

In the feasibility study, preconditions and assumptions for economic evaluation are almost the
same as set-up in the master plan. The costs and benefits are estimated on the basis of
cconomic values instead of market values, which were applied for financial analysis. The
economic values are converted from the financial values basically applying conversion factors.
For the economic evaluation, the following criteria and assumptions are applied 1o calculate
cconomic values and evaluation indicators. Conversion factors and shadow wages were st
up referring to those of BNB (Banco do Nordeste do Brasil) and BID (Banco Interamericano
de Desenvolvimento). Schedule and evaluation period of the proposed project are set as

follows. Basic conditions and assumptions are also set in the same manner as presented in
the master plan.

Item Set-up Conditions and Assumptions
{a) Base Year: The year 2002
(b)  Construction Period: Five or six years in real texms from 2002 through 2010
(©) Eﬁ;ﬂgﬁmc Life and Evaluation 25 years after the completion

After the completion of the project. The matured
_r . benefit is attained in 2010.  Afier 2010, the full capacity
)  Timing of Bencfils Accruing: of the plant is utilized for the beneficiaries in the service

area until 2020.
(¢) _ Price Level: Cost and benefit of the project arc set in July 2000.
(f) _Prevailing Exchange Rates: R$1.80 per US$1.00 and J¥110 per US$1.00
() Opportunity Cost of Capital: 12% per ancum
| Domestic materials: 0.94

(b} Conversion Factor Tmported materials: 1.00

. Skilled worker: 79% of legislated wage
(@) Shadow Wage Unskilled worker: 48% of legislated wage
()  Value of Land for Plant No value in economic terms
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H7.3 ESTIMATE OF ECONOMIC BENEFITS
H?.3.1 Components of Quantifiable Direct Benelits

As discussed in the master plan, economic benefits are composed of the following three
components as tangible direct benefits.

No. Benefit Component Quantification
Sewage treatment saviag benefits for Elimination of installation and O&M costs of
1 inhabitants other treatment systems and septic tanks
’ outside the existing sewerage collection service
areas

Decrease of medical expenses and losses | Cost reduction of medical expenses for water
2. due to absence from work bome diseases, and Reduction of losses from
' ' absence from work due to water borne diseases

Elimination of tourism recession owing 1o | Maintaining tourist attractions and promotion
3. maintenance of tourism resources of regional industries related to tourism in the
RMR

In the feasibility study, the proposed projects do not cover whole territories in the respective

river basin areas. = Thus, the benefits of the respective components above are assumed to
accrue in pro_portiori to the population coverage of sewage sanitation services by the proposed -
projects in te_rms'of‘ components (1) and (2). In terms of components (3), an index for

distribution of benefit is based on the removal rates of expected pollution loads in the
respective river basins against the total reduction of pollution load in the RMR.

H7.3.2 Estimate of Economic Benefits

0] . Sewage Treatment Saving Benefits

Under without-project conditions, sewage treatment in the future is assumed to expand at the

pace of the past trends. Therc are three major sewage treatment systems, i.c., sewerage

systems managed by COMPESA, other trealment systems by individual owners and septic
tank system. These compositions in the future were assumed to be the same as estimated in
the master plan. As a result, the populations in the year 2010, who install any type of
sewerage treatment systems, were estimated as follows.

The benefit of sewage treatment facilities saving is estimated in the same procedure as in the
masler plan.' Al the same time, the O&M costs of these systems can be eliminated under
with-projéct conditions, The benefit is in proportion to the number of beneficiaries, The
number of these beneficiaries for the respective systcms proposed in the year 2010 is

estimated as follows.



Populations with Sewerage Systems in Areas
Covered by Proposed Sewerage Systems in 2010

(Unit: 1000)
Sewerage System With Treatment  Other Treatment Septic Tank Total
) COMFESA Systems Systems
1. Conceigio 1.56 0.26 0.35 2.17
2. Janga 492 0.81 0.00 574
3. Cabanga 307 051 0.00 3.58
4. Boa Viagem 219 0.36 0.00 2.55
5. Cordeiro 191 0.32 0.00 2.23
6. Prazeres 13.55 0.68 047 14.71
7. Curcurana 346 0.57 ' 0.40 444

Total - 30.67 . 3.52 1.23 3541

The benefit is estimated as a product of the population with séw_erage treatment systems and

unit costs corresponding to the respective systems. The unit costs in the master plan are

applied in thxs feasibility sludy They are R$235 per person of capital investment and
R$12.7 per person per vear of O&M in economic terms for sewerage system by COMPESA,

R$113 and R$5.6 for other treatment system, and R$103 and R$5 6 for septic tank system.

(2) Medlcal Benefits

As in the master plan, the medical benefits in the respective sewerage systems are estimated at
a reduction of medical expenses by beneficiaries and a reduction of labor opportumty losses
due to illness. ~ The former was estimated at R$1.03 per person.  The latter was estimated at
R$1.04 per person. 'Then, the total annual losses was R$2.07 at market prices. This was
converted to 'R$1.80 per persons in economic terms applying a conversion factor. The total
benefit is estimated as a product of the annual losses above and the number of population in
the project area.

3 Elimination Benefits of Tourism Recession

As in the master plan, the benefits of the entire sewerage systems were estimated at R$182.1
million in the RMR total in 2020. The benefits for the respective sewerage systems were
assumed to be distributed in propostion to the indices. The indices were based on the rates
of the pollution loads reduced by the systems against the total reduction of pollution in the
RMR. ' '

)] Estimate of Economic Benefits _
The total benefits were calculated as the sum of the benefits mentioned above. Finally, the
fotal economic benefits werc estimated at R$48.2 million in 2010. The following table

shows the summary of the benefits in 2010. The details of yearly benefits are shown in
Tables H7-1 to H7-8. |



Total Economic Benefits in 2010

(Unit: R$ 1000)
Sewage . Tourism
Sewerage System Treatment g?:é?:i Recession Total
Saving ' Elimination
1. Conceigiio 136 9N 3,198 3425
2. Janga 492 - 502 11,281 12,275
3. Cabanga 305 500 9,669 16,474
4. Boa Viagem 218 251 4,864 5,334
5. Cordeiro 150 . 178 3,502 3,831
6. Prazeres 1,355 355 7573 0282
7. Curcurana 288 226 4877 5,391
Total 2,944 2,103 - 44,963 0012

H7.4 ECONOMIC COSTS

The cost estimate of the proposed project in the feasibility study was described in Supporting
Report G. This estimate, however, was enumerated in market prices, termed the “financial
value”. In economic evaluation, the financial value has to be converted into economic value.
The conversion factors were described in Section H7.2.  The total economic cost of the
proposed projects was calculated at R$247.4 million. The costs for the respective systems
are broken down in the table below.

Economic Costs per Sewerage System

. (Unit: RS Million)
Direct " Compen- Engineering Administ- Contingency

Sewerage System Cost sation Cost Services ration Cost Cost Total

1. Conceiglio .. 138 _ 0.0 16 0.6 .23 183

2. Janga 46.8 0.0 53 22 7. 62.1
3. Cabanga 3440 0.0 40 1.6 5.6 - 4532
4. Boa Viagem 23.9 0.0 2.5 1.1 3.9 317
5. Cordeiro 17.8 0.0 2.4 08 29 236
6. Prazeres 300 00 35 14 49 39.8
7. Curcurana 226 0.0 26 1.0 37 3.0
Entire Systems 188.8 0.0 22.1 8.7 31.1 250.7

The investment costs are disbursed in accordance with the construction schedule. The O&M
cost is required annually during the economic life of the proposed projects. The annual
O&M costs were calculated at around 6% of direct construction costs, which were specifically
estimated in the Sﬁppdrting Report G. The total annual O&M costs of the respective
systems are converted to R$9.1 million in economic terms after the systems arc fully
operated, |

H7.5 ECONOMIC EFFICIENCY

The economic evaluation indices calculated on the basis of economic cost and benefit during



the evaluation period are shown as annual streams in Tables H7-1 to H7-8.  The indices are
summarized as follows.

Evaluation Indices

Sewerage System EIRR B/C" NPV (R$ Million)
1. Conceicio 12.6% 106 R7
2. Janga 13.5% 1.13 6.56
3. Cabanga 15.5% 1.34 12.09
4. Boa Viagem 11.71% 0.97 .68
5. Cordeiro . 109% 0.91 -1.79
6. Prazeres 14.6% 1.24 7.40
7. Curcurana 14.6% 1.25 540
Entire Systems 13.4% 1.13 2550

Note: *1 Discounted at 12%.

As shown in the table above, the EIRR of the entire systems was 13.4%, so the projects
proposed are viable from the economic point of view, because it is higher than the opportunity
cost of capital, 12%. In particular, the five projects, i.., Cabanga, Prazeres, Curcurina,
Janga and Conceiglo, have favorable rates of more than 12%, so these prdjects are feasible
and should be promoted from the economic point of view. On the other hand, the EIRRs of
the two systems, i.c., Boa Viagem and Cordeiro were less than 12%. - However, even the Boa
Viagem System has a value approximating the opportunity cost of capital. At any rate, the
EIRR of the entire projects considérab]y exceeds 12%, so the proposed projects could be
viable economically at a whole.

Yet, the economic analyses were based on a lot of assumptions as mentioned in the respective
seclions. Accordingly, these indices should be considered to be a reference for project
promotion. This standpoint is essential in projects for environmental purposes.

H7.6 SENSITIVITY TEST

As mentioned in Section 7.1, the sensitivity test is commenced in this section. A case with
long implementation period and increment of future water demand growth has risks in terms
of judgment on project viability. It is customary, therefore, to test the results of economic
analysis for sensitivity to variations in certain imporiant inputs. The test is made for the
variations in +10% of the cost and benefit with respect to evaluation factors of the proposed
project. Then, there are nine cases under these variations. The results are given in the
following table. ' '



Results of Sensitivity Test

Cost Benefit IRR (%) B/C NPV (R§ Miilion)
1.  Original Case - 132 1.1 253
2. - 10% Decrease 12.2 1.0 30
3, - 10% Increase 14.5 1.2 480
4. 10% Increase - ' 12.5 1.0 9.1
s. 10% Decrease . 11.3 0.9 -13.5
6. 10% Increase 13.6 1.1 L6
7. 10% Decrease - 14.5 1.2 419
8. 10% Decrease 132 1.1 194
9, 10% Increase 15.7 1.4 64.5

'The cases, which the EIRR was below 12%, were the following only one condition among the
. nine cases, that is, 10% increase of cost and 10% decrease of benefit. While, all other cases
were more than 12% of EIRR, as shown in the table above. The figure below shows the
: project viable range of cost and benefit variation from the original estimates. Accordingly,
the estimates of cost and benefit should be reconsidered with prudence at the implementation

. stage.

| Originai
Case

10%

0%

10% 0% 10%  Benefit
-10%

B 10%-11% W11%-12% 012%-13%
13%14% W 14%-15% B 15%-16%




able H2-1 Financial Expenditure and Revenue Stream for Sewerage Projects in the RME

(Unit: R§ Million)

Expenditure

Year Capital Revenue Balance

: Investment Q&M Total
1 2002 236 23.6 0.0 236
2 2003 58.1 58.1 0.0 -58.1
3 2004 58.1 0.0 58.1 0.0 -58.1
4 2005 933 0.0 9313 00 933
5 2006 1100 0.1 1101 0.2 -109.9
6 2007 1187 .26 121.2 6.9 -1143
7 2008 1083 64 114.7 17.4 -97.3
8 2009 81.1 10.9 920 294 -62.6
9 2010 : 41.2 15.7 570 42.6 -144
10 2011 111 21.5 327 - 583 25.6
11 2012 206 ' 24.3 49 65.7 208
12 2013 244 254 . 49.8 68.8 19.0
13 2014 233 27.6 50.9 : 74.7 239
14 2015 230 29.6 52.6 80.1 215
15 2016 19.3 320 513 86.7 354
16 2017 213 34.8 56.1 - 943 381
17 2018 10.7 36.9 47.6 . 99.9 52.3
18 2019 56 39.6 452 1071 61.9
19 2020 09 419 428 C1134 70.6
20 2021 .. 419 419 120.1 78.2
21 2022 . 419 419 120.3 78.2
22 2023 419 . 419 1201 ' 782
23 2024 419 419 : 120.1 78.2
24 2025 . 419 41.9 120.1 78.2
25 . 2026 419 419 120.1 782
26 2027 419 419 _ 1201 78.2
27 2028 T 419 - 419 120.1 78.2
28 2029 419 ' 419 : 1201 78.2
29 2030 419 ' 419 120.3 782
30 2031 419 41.9 120.1 18.2
£) | 2032 41.9 419 120.1 78.2
32 2033 419 41.9 120.1 782
33 2034 . 419 419 1201 78.2
34 2035 419 419 120.1 78.2
35 2036 _ 419 419 1201 78.2
36 2037 41.9 419 120.1 782
37 2038 419 419 1201 78.2
38 2039 41.9 419 1201 78.2
39 2040 419 419 120.1 782
40 2041 419 419 120.1 782
41 2042 419 419 120.1 78.2
42 2043 419 41.9 ' 120.1 782
43 2044 #3119 419 1201 78.2
44 2045 41,9 419 120.1 782

Evaluation Indices NPV: : 225 Million R$ *1
B/C: 058 *1
FIRR: 6.1%

Note: *1 Discounted at 12%



Table H2-2 Financial Expenditure and Revenue Stream for Sewerage Projects

Note: *1 Discounted at 12%

H- 4l

in Capibaribe River Basin
{Unit: R$ Miilion)
Expenditure
Year Capital Revenue Balance
Investment 0&M Total
1 2002 8.95 8.95 0.00 -8.95
2 2003 14.33 14.33 0.00 -14.33
3 2004 14.33 0.00 14.33 0.00 -14.33
4 . 2005 18.75 0.00 18.75 0.00 -18.75
5 2006 2351 135 24.86 3.66 21.20
6 2007 17.77 3.04 20.81 822 -12.59
7 2008 - 1332 348 16.81 9.43 -7.38
8 2009 1332 3.94 17.26 10.66 -6.60
9 2010 1332 47 18.03 12.74 -5.29
10 2011 130 533 6.63 14.44 7.81
11 2012 6.97 5.60 12.57 15.16 2.59
12 2013 13.18 6.18 19.36 16.72 2.64
13 2014 10.50 6.75 17.25 18.27 1.02
14 2015 16.04 7.18 23.23 19.45 -3.78
157 2016 13.63 831 21.94 2249 0.55
16 2017 14.25 9.03 23.28 2443 1.15
17 2018 4.80 10,06 14.86 27.24 12.38
18 2019 2.57 10.64 13.21 2879 15.58
19 2020 0.00 11.42 11.42 30.90 19.48
20 2021 : 11.42 11.42 30.90 19.48
21 2022 1142 11.42 3090 19.48
22 2023 - 11.42 11.42 30.90 19.48
23 2024 - 11.42 11.42 30.90 19.48
24 2025 11.42 11.42 30.90 19.48
25 2026 11.42 11.42 30.90 19.48
26 2027 - 11.42 11.42 30.90 19.48
27 2028 11.42 11.42 30.90 19.48
28 2029 1142 11.42 30.90 19.48
29 2030 11.42 11.42 30.90 19.48
30 2031 11.42 1142 30.90 19.48
3 2032 11.42 11.42 30.90 19.48
32 2033 11.42 11.42 3090 19.48
KX 2034 11.42 11.42 30.90 19.48
34 2035 11.42 11.42 3090 19.48
35 2036 1142 1142 30.90 19.48
36 2037 11.42 C 1142 30.90 19.48
37 2038 11.42 11.42 30.90 19.48
38 - 2039 1142 1142 30.90 19.48
39 2040 11.42 11.42 30.90 19.48
40 2041 11.42 1142 30.90 19.48
41 2042 11.42 1142 30.90 19.48
42 2043 11.42 11.42 30.90 19.48
43 2044 11.42 11.42 30.90 19.48
44 2045 11.42 11.42 30.90 19.48
Evaluation Indices NPV: -42 Mitlion R$ *1
' B/C: 0.68 *1
FIRR: 6.9%



Table H2-3 Financial Expenditure and Revenue Stream for Sewerage Projects

Note: *1 Discounted at 12%

in Beberibe River Basin
(Unit: R$ Million)
Expenditure .
Year Capital Revenue Balance
Investment O&M Total
1 2002 0.20 0.20 0.00 0.20
2 2003 902 9.02 0.00 9.02
3 2004 9.02 0.00 9.02 0.00 95.02
4 2005 19.12 0.00 19.12 0.00 -19.12
5 2006 23.84 032 24.16 0.87 23.29
6 2007 23.84 1.00 24.84 27 2213
7 2008 13.73 2.64 16.37 713 924
8 2009 902 3.90 -1291 10.55 237
9 2010 0.04 4.43 448 12.00 753
10 2011 3.69 4,62 830 12.50 420
11 2012 3.69 4.81 850 13.02 452
12 2013 3.69 5.01 8.70 13.56 4.86
13 2014 3.69 538 9.06 14.55 549
14 2015 0.00 5.76 5.76 15.59 9.83
15 2016 0.00 6.00 6.00 16.24 10.24
16 2017 0.00 6.25 6.25 16.91 10.66
17 2018 0.00 6.51 6.51 17.62 11.11
18 2019 0.00 6.78 6.78 1835 - 11.57
19 2020 0.00 7.06 7.06 19.11 12.05
20 2021 7.06 7.06 19.11 12.05
21 2022 7.06 . 706 19.11 12.05
22 2023 - 7.06 7.06 19.13 12.065
23 2024 7.06 7.06 19.11 12.05
24 2025 - 706 7.06 19.11 12.05
25 2026 - 17.06 7.06 19.11 12.05
26 2027 7.06 7.06 19.11 12.05
27 2028 7.06 7.06 19.11 12.05
28 2029 7.06 . 706 19.11 12.05
29 2030 7.06 - 706 19.11 12.05
30 2031 7.06 7.06 19.11 12.05
31 2032 7.06 - 106 19.11 12.05
32 2033 7.06 7.06 19.11 12.05
33 2034 7.06 7.06 19.11 12.05
34 2035 7.06 - 7.06 19.11 12.05
as 2036 7.06 7.06 19.11 12.05
36 2037 " 7.06 7.06 19.11 12.05
- 37 2038 7.06 7.06 19.11 12.05
38 2039 7.06 7.06 19.11 12.05
39 2040 7.06 7.06 19.11 12.05
40 2041 7.06 7.06 19.11 12.05
41 2042 7.06 7.06 19.11 12,05
42 2043 7.06 7.06 19.11 12.05
43 2044 7.06 7.06 19.11 12.05
44 2045 7.06 7.06 19.11 12.05
Evaluation Indices NPV: - 27 Million R$ *1
B/C: 0.70 *1
FIRR: 74%



Table H2-4 Financial Expenditure and Revenue Strcam for Sewerage Projects

Note: *1 Discounted at 12%

in Jaboatao River Basin
(Unit: R$ Million)
Expenditure
Year Capital Revenue Balance
Investment O&M Total
1 2002 6.25 6.25 0.00 -6.25
2 2003 19.03 19.03 0.00 -19.03
3 2004 19.03 0.00 19.03 0.00 -19.03
4 2005 22.66 0.06 22.713 0.17 -22.56
.5 2006 2624 0.52 26.76 1.40 -25.36
6 2007 26.24 123 2748 334 -24.14
-7 2008 30.38 2.11 3249 572 -26.77
8 2009 - 2154 . 352 25.06 9.52 -15.53
-9 2010 7.46 4.23 11.69 11.44 0.25
10 2011 4.53 491 9.44 13.29 3.85
11 2012 339 5.14 853 13.92 5.39
12 2013 5.96 - 539 11.35 14.58 3.24
13 2014 5.96 5.73 11.69 15.52 383
14 2015 339 6.43 9.82 17.42 7.59
15 2016 0.00 6.84 6.84 18.50 11.67
16 2017 0.00 7.16 _7.16 1938 12.22
17 2018 - 10.00 7.50 71.50 20.30 12.80
18 2019 0.00 1.86 7.86 21.27 13.41
19 2020 0.00 823 8.23 22.28 14.04
20 2021 - 823 823 2228 14.04
21 2022 - 8.23 823 22.28 14.04
22 2023 823 823 22.28 14.04
23 2024 823 8.23 22.28 14.04
24 2025 823 8.23 2228 14.04
25 2026 8.23 - B23 2228 14.04
26 2027 8.23 823 2228 14.04
27 2028 8.23 823 2228 14.04
28 2029 8.23 8.23 22.28 14.04
29 2030 8.23 8.23 2228 14.04
30 2031 823 8.23 2228 14.04
n. 2032 823 8.23 22.28 14.04
32 2033 8.23 8.23 2228 14.04
33 2034 8.23 823 22.28 14.04
34 2035 823 . 823 2228 14.04
35 2036 8.23 8.23 22.28 14.04
36 2037 823 823 22.28 14.04
37 2038 - 823 823 22.28 14.04
38 2039 8.23 8.23 22.28 14.04
39 2040 8.23 8.23 2228 14.04
40 2041 8.23 8.23 2228 14.04
41 2042 - 823 . 823 2228 14.04
42 2043 823 823 22.28 14.04
43 2044 823 8.23 2228 14.04
44 2045 8.23 8.23 22.28 14.04
Evaluation Indices - NPV: -66 Million RS *1
' . BIC: 051 *1
FIRR: 4.7%



Table H2-5 Financial Expenditure and Revenue Stream for Sewerage Projects

Note: *1 Discounted at 12%

in Tejipio River Basin
(Unit: R$ Million)
Expenditure
Year Capital Revenue Balance
Investment 0&M Total
1 2002 546 5.46 0.00 -5.46
2 2003 8.05 8.05 0.00 -8.05
"3 2004 805 0.00 - 805 0.00 -8.05
4 2005 20.53 0.00 20.53 0.00 -20.53
5 2006 2416 0.20 24.36 0.54 23.82
6 2007 2591 0.62 26.53 1.68 -24.85
7 2008 2591 1.54 2746 418 -23.28
8 2009 12.36 2.56 14.93 6.94 -7.99
9 2010 6,98 4.05 11.03 10.95 0.07
10 2011 0.26 - 4.47 4.73 12.10 737
11 2012 136 4.64 6.00 12.56 6.56
12 2013 0.16 - 5.00 5.16 13.53 837
13 2014 0.00 533 - 533 1443 9.10
14 2015 0.75 554 6.29 14.98 8.69
15 . 2016 1.43 ' 5.75 - 117 15.55 838
16 2017 0.67 6.07 6.74 16.43 9.68
17 2018 0.00 638 6.38 17.26 10.88
18 2019 0.00 6.62 6.62 17.92 1130
19 2020 0.00 6.87 6.87 18.60 11.73
20 2021 6.87 ' 6.87 18.60 11.73
21 2022 6.87 6.87 18.60 11.73
22 2023 6.87 6.87 18.60 11.73
23 2024 " 6.87 6.87 18.60 11.73
24 2025 6.87 6.87 18.60 11.73
25 2026 6.87 . 6.87 18.60 - 1173
26 2027 6.87 6.87 18.60 11.73
27 2028 6.87 6.87 18.60 11.73
28 2029 6.87 6.87 18.60 11.73
29 2030 6.87 6.87 18.60 11.73
30 2031 6.87 6.87 18.60 11.73
1 2032 6.87 - 6.87 18.60 11.73
32 2033 6.87 6.87 18.60 11.73
33 2034 6.87 6.87 18.60 11.73
34 2035 6.87 6.87 18.60 11.73
35 2036 6.87 6.87 18.60 11.73
36 2037 6.87 6.87 18.60 11.73
37 2038 6.87 6.87 18.60 11.73
38 2039 6.87 6.87 18.60 11.73
39 2040 6.87 6.87 18.60 11.73
40 2041 6.87 6.87 18.60 11.73
41 2042 6.87 - 6.87 18.60 11.73
42 2043 6.87 6.87 18.60 11.73
43 2044 6.87 6.87 18.60 11.73
44 2045 6.87 6.87 18.60 11.73
Evaluation Indices NPV: 41 Million RS *1
B/C: 0.58 *1
FIRR: 58%



Table H2-6 Financial Expenditure and Revenue Stream for Sewerage Projects

Note: *1 Discounted at 12%

in Timbo River Basin
(Unit; R§ Million)
Expenditure
Year Capital Revenue Balance
Investment O&M Total
1 2002 1.74 1.74 0.00 -1.74
2 2003 7.67 7.67 0.00 -7.67
3 2004 7.67 .00 7.67 - (.00 -1.67
4 2005 12.27 0.00 12.27 : 0.00 -12.27
5 2006 12.27 0.17 12.44 : 0.46 -11.98
6 2007 14.28 0.5s 14.83 1.49 -13.34
7 2008 14,28 1.09 1537 2.95 -12.42
8 2009 14.28 - 1.82 16.10 4.93 -11.17
9 2010 7.67 - 2.99 . 10.66 } 8.10 -2.56
10 2011 0.21 3.48 3.69 9.43 573
i1 2012 0.89 3.76 4.65 10.19 553
12 2013 0.00 4.13 413 - 11.17 7.04
13 2014 0.00 4.46 4.46 12.06 7.61
- 14 2015 0.00 4.82 4.82 13.04 822
15 2016 0.00 5.20 5.20 _ 14.08 8.88
16 2017 0.00 5.62 562 1522 9.60
17 2018 0.00 6.08 6.08 16.44 10.37
18 2019 0.00 6.56 6.56 17.77 _ 11.20
19 2020 0.00 7.09 7.09 19.20 12.10
20 2021 - 709 7.09 19.20 12.10
21 2022 7.09 < 709 1920 ‘ 12.10
222 2023 7.09 . 709 1920 12.10
23 2024 7.09 7.09 1920 12.10
24 2025 7.09 7.09 19.20 12.10
25 2026 7.09 7.09 19.20 12.10
" 26 2027 7.09 7.09 19.20 12.10
27 2028 709 7.09 19.20 12.10
28 2029 7.09 7.09 19.20 12.10
29 2030 7.09 7.09 19.20 12.10
30 2031 7.09 7.09 19.20 12.10
31 2032 7.09 - 709 19.20 12.10
S 32 2033 - 7.09 7.09 1920 - 12.10
33 2034 7.09 7.09 19.20 12.10
34 2035 7.09 7.09 19.20 12.10
35 2036 7.09 7.09 19.20 12.10
36 2037 7.09 7.09 19.20 12.10
37 2038 7.09 7.09 19.20 12.10
38 2039 - 709 7.09 19.20 12.10
39 2040 7.09 7.09 19.20 12.10
- 40 2041 7.09 7.09 19.20 12.10
3 | 2042 7.09 7.09 19.20 12.10
42 2043 7.09 7.09 19.20 - 12.10
43 2044 7.09 C7.09 19.20 : 12.10
- 44 2045 7.09 7.09 19.20 12.10
Evaluation Indices NPV: -18 Miltion RS *1
: B/C: 0714 *1
FIRR: 8.3%



Table H2-7 Financial Expenditure and Revenue Stream for Sewerage Projects

in Other River Basins

{Unit; RS Million)

Note: *1 Discounted at 12%

FExpenditure
Year Capital _ Revenue Balance
Investment 0&M Total
1 2002 0.96 0.96 0.00 -0.96
2 2003 0.00 0.00 0.00 0.00
3 2004 0.00 0.00 0.00 0.00 0.00
4 2005 0.00 0.00 0.00 0.00 0.00
5 2006 0.00 0.00 0.00 0.00 0.00
6 2007 10.63 0.00 10.63 0.00 -10.63
7 2008 10.63 0.00 -10.63 0.00 -10.63
8 2009 10.63 0.00 10.63 0.00 -10.63
9 2010 5.78 1.13 691 3.07 -3.84
10 2011 1.12 1.46 257 394 1.36
11 2012 4.28 1.47 576 399 -1.77
12 2013 1.42 1.92 334 519 1.85
13 2014 311 - 1.94 505 5.26 0.20
14 2015 2.83 229 511 6.19 1.07
15 2016 4.19 274 6.94 7.42 0.48
16 2017 6.38 2.78 9.16 7.51 -1.64
17 2018 5.86 3.05 8.91 825 .65
18 2019 3.07 3.4 6.50 930 2.80
19 2020 0.88 3.69 4.57 10.00 543
20 2021 3.69 3469 10.13 6.44
21 2022 3.69 3.69 10.13 6.44
22 2023 3.69 3.69 10.13 6.44
23 2024 - 3.69 3.69 10.13 6.44
24 2025 3.69 " 369 10.13 6.44
25 2026 3.69 169 10.13 644
26 2027 369 3.69 10.13 6.44
27 2028 - 369 3.69 10.13 6.44
28 2029 3.69 369 16.13 644
29 2030 3.69 3.69 10.13 6.44
30 2031 3.69 3.69 10.13 6.44
3 2032 3.69 3.69 10.13 6.44
32 2033 369 3.69 10.13 6.44
33 2034 369 3.69 10.13 6.44
- 34 2035 3.69 3.69 10.13 6.44
35 2036 3.69 3.69 10.13 6.44
36 2037 3.69 3.69 10.13 - 6.44
37 2038 3.69 3.69 10,13 6.44
38 2039 3.69 3.69 10.13 6.44
39 2040 3.69 3.69 10.13 6.44
40 2041 3.69 - 3.69 10.13 6.44
41 2042 3.69 3.69 10.13 6.44
42 2043 3.69 3.69 10.13 6.44
43 2044 3.69 3.69 10.13 6.44
44 2045 3.69 3.69 10.13 6.44
Evaluation Indices NPVY: -9 Million RS *1
B/C: 071 *1
FIRR: 12%



Fable H2-8 Financial Expenditure and Revenue Stream for Sewerage Projects in the RME

Case 1: Increasing Tariffs by 73%

{Unit: R$ Million)

Expenditore
Year Capital Revenue Balance
Investment O&M Total
1 2002 236 236 0.0 23.6
2 2003 58.1 58.1 0.0 -58.1
3 2004 58.1 0.0 58.1 0.0 -58.1
4 2005 93.3 0.0 93.3 0.0 933
5 2006 110.0 01 1101 0.3 -109.8
6 2007 118.7 2.6 121.2 12.0 -109.3
7 2008 1083 64 114.7 30.2 -84.5
8 2009 81.1 10.9 92,0 50.9 41.1
-9 2010 412 “15.7 570 73.7 16.7
10 2011 11.1 215 327 100.9 682
11 2012 20.6 243 4.9 113.7 68.8
12 2013 24.4 254 49.8 119.1 69.2
13 2014 233 27.6 - 509 1293 78.4
14 2015 23.0 29.6 526 138.6 859
15 2016 19.3 320 513 149.9 98.6
16 2017 213 348 56.1 163.1 107.0
17 2018 107 36.9 47.6 172.8 1253
18 2019 5.6 39.6 452 185.3 140.1
19 2020 0.9 419 428 196.2 1534
20 2021 419 41.9 2077 165.8
221 2022 419 41.9 207.7 165.8
22 2023 419 41.9 207.7 165.8
23 2024 419 419 207.7 165.8
M 2025 419 419 207.7 165.8
- 25 2026 419 419 207.7 - 165.8
26 2027 419 419 207.7 165.8
27 2028 419 41.9 207.7 165.8
28 2029 419 41.9 207.7 165.8
29 2030 41.9 41.9 207.7 165.8
30 2031 41.9 . 419 207.7 165.8
K} | 2032 419 419 207.7 165.8
32 2033 419 419 2007 165.8
33 2034 419 419 207.7 165.8
34 2035 41.9 419 2007 165.8
35 2036 419 419 207.7 165.8
36 2037 419 419 207.7 165.8
37 2038 419 419 207.7 1658
38 2039 419 419 207.7 165.8
39 2040 419 41.9 207.7 165.8
- 40 2041 419 419 207.7 165.8
41 - 2042 41.9 41.9 207.7 165.8
4?2 2043 419 41.9 207.7 165.8
43 2044 419 419 207.7 165.8
44 2045 : - 419 41.9 207.7 165.8
Evaluation Indices NPV: -1 Million R$ *1
B/C: - 1.00 M1
o FIRR: 12.0%
Note: *1 Discounted at 12%

*2 Unit raie of sewage treatment sefvices is raised by approximately 73%



I'able H2-9 Financial Expenditure and Revenue Stream for Sewerage Projects in the RMF
Case 2: 53% of Investment Cost Subsidized
(Unit: R§ Million)

Expenditure _
Year Capital : Revenue Balance
Investment Q&M Total
1 2002 111 11.1 0.0 <111
2 2003 213 ' 273 0.0 -27.3
3 2004 273 00 - 273 0.0 273
4 2005 43.9 0.0 439 0.0 43.9
5 2006 51.7 01 51.8 02 -51.6
6 2007 ’ 558 2.6 583 6.9 -51.4
7 2008 50.9 6.4 57.3 174 -39.9
8 2009 38.1 10.9 49.0 294 -19.6
9 2010 194 15.7 35.1 42.6 1.5
10 2011 52 215 26.8 58.3 - 315
11 2012 : 9.7 243 " 339 65.7 318
12 2013 11.5 254 369 68.8 319
13 2014 10.9 276 " 385 74.7 : 362
14 2015 10.8 29.6 40.4 80.1 397
15 2016 9.0 320 41.1 o 86.7 : 45.6
16 2017 100 348 44.9 94.3 49.4
17 2018 50 36.9 419 : 99.9 580
i8 2019 . 23 39.6 422 107.1 64.9
19 2020 : 04 419 423 1134 711
20 2021 - 419 419 1201 - 78.2
21 2022 - 419 " 419 120.1 = 78.2
22 2023 419 419 120.1 - 782
23 2024 ' 419 - 419 120.1 - 78.2
24 2025 419 419 120.1 782
- 25 2026 419 419 1201 - 78.2
26 . 2027 419 419 120.1 ‘ 78.2
27 2028 419 419 120.1 78.2
28 2029 41.9 41.9 120.1 78.2
29 2030 419 41.9 1201 782
30 2031 419 41.9 1201 78.2
31 2032 419 419 1201 : 78.2
32 2033 419 419 120.1 78.2
33 2034 ‘41.9 419 120.1 782
34 2035 ' 41.9 - 419 120.1 782
35 2036 419 419 120.1 : 782
36 2037 41.9 419 120.1 78.2
37 2038 ' 419 419 120.1 78.2
K1 2039 41.9 419 1201 . T8.2
39 2040 419 419 1201 78.2
40 2041 419 419 1201 78.2
41 2042 419 419 120.1 78.2
42 2043 41.9 419 120.1 782
43 2044 419 419 120.1 782
44 2045 41.9 41.9 120.1 : 78.2
Evaluation Indices _ NPV: -1 Million RS *1
BAC: 1.00 *1
FIRR: 12.0%
Note: *1 Discounted at 12%

*2 Approximately 53% of capital investment cos! is subsidized.



Table H3-1 Growth Trend of Sewage Treatment Service Beneficiaries: 1994-1999

" (Unit: Number of Conneclion: Ligacao

Code Name of Management Unil 1994 1995 1996 1997 1998 1599

1 068 lgarassu 201 203 202 209 213 213
2 096 Olinda 24,474 24,671 24,674 25,605 25,862 26,667
3 107 Paulista 8,832 8,882 8,975 234 235 235
4 165 Abreue Lima 291 206 299 306 307 309
5 169 Navarro 10 10 10 10 10 10
6 170 Paratibe 662 708 661 703 700 702
7 172 Paraia da Conceicao 474 471 470 504 502 508
8 179 Janga 3,588 3,259 3,223 3,803 3,797 3,778
9 219 Jardim Paulista 4,213 4314 4,222 4,467 4,485 4,537
10 224 Tabajara 1 1 1 2 0 0
11 274 Maranguape | 0 0 0 12002 8,884 8,936
12 323 Parque Res. Artur Lundgren 6,576 6,547 . 6,494 6,785 6,772 6,775
13 338 Conj. Residencial Cactes _ 5174 5221 5,108 5,407 5,415 5,432
14 339 Cabanga 27.230 28,020 28,508 30,781 31,343 31,960
15 340 Dois Irmaos 16,476 16,566 16,412° 17.643 18,053 18,690
16 342 Jangadinha 13,065 13,063 13,205 13,346 13,607 13,669
17 344 Maranguape II 3,032 3,003 2,916 3,423 3,429 3,445
18 347 Auvrora _ 32,183 32,682 33,250 34,413 36,088 36,457
19 360 Alo do Cen 6,985 7,049 7,111 . 7,250 7,205 7371
20 733 Dbura 5,284 5,309 5,304 5,517 5,553 5,568
21 734 Peixinhos 3,208 3,206 3,193 3,304 3,858 3,906
22 735 lenipapo 1,152 1,158 1,115 1,499 3,393 3,229
23 743 Pernando de Noronha 0 32 58 188 182 166
24 029 Cabo 203 196 = 195 - 219 201 199
© 25 079 Jaboatao 1,897 1,865 1,896 1,944 1,880 - 1,880
26 137 Sso Lourenco da Mata 2,276 2,300 2,289 2,408 2,428 2,430
- 27 166 srneesis 498 513 0 0 0 0
28 341 Prazeres ' 10,070 10,076~ 10,091 10,210 - 10,951 11,436
20 766 Camaragibe : 0 0 516 547 546 541
Total : 178,055 179,622 180,398 192,729 195,899 199,049

Growth Rate (% per annum) - 09 0.4 6.8 1.6 1.6

Growth Rate (Average % per annum between 1994 and 1999) 2.3

Source: Records of Operation and Maintenance 1994-1999, COMPESA

Table H3-2 Growth Projection of Sewage Treatment Service Beneficiaries: 1996-2020

: - 1996 2000 2003 2010 2020
1. Urban Population in RMR (Unit: 1000} 2,935 3,062 3,149 3,361 3,660
2. Population Served by COMPESA (Unit: 1000) 722 789 843 986 1,232
3. Population with Sewerage Treatment (Unit: 1000)
a. With Treatment by COMPESA 640 700 748 874 1,092
b. By Other Treatment Systems 106 116 124 145 181
c. With Septic Tank 96 937 938 930 877
d. Total Population 1,682 1,752 1,809 1,945 2,150
4. Populatlon without Sewerage Services (Unit: 1000) 1,254 1,310 1,340 1,412 1,510
5. Percentage (%)
© " a. With Treatment by COMPE‘SA 22 23 24 26 30
b. By Independent System 4 4 4 4 5
¢. With Septic Tank : 32 3i 30 28 24
d. Population with Treatment 57 57 57 58 59
e. Population without Treatment 43 43 43 42 41
6. Increment of Population with Sewerage Treatment (Unit: 1000)
a.  With Treatment by COMPESA - - - 126 218
b. By independent System ' : - - - 2 36
c. With Septic Tank : - - - - -
d. Total Population . - - - 147 254




Table H3-3 Population Distribution by River Basin: 2003-2020

Projected Population Population with
Above Average Income
Municipality / River Basin 2003 2010 2020 2003 2010 2020
I.  Population by Municipality (Unit: 1000) :
1. Abreu e Lima 75 78 81 36 37 38
2. Aracoiaba 12 13 15 -1 12 14
3. Cabo de Sante Agostinho 142 160 187 73 83 97
4. Camaragibe 126 142 164 54 61 mn
5. Igarassu 81 99 130 75 92 121
6. Ipojuca 37 45 56 18 21 26
7. Itamaracid 14 - 18 25 11 14 20
8. Napissuma 19 22 26 17 20 24
9. Jaboatio dos Guararapes 506 554 617 374 409 455
10. Moreno _ 33 33 .34 16 - 16 16
11. Olinda : 359 367 - 378 169 R X 178
12. Paulista 261 293 337 118 132 152
13. Recife 1,396 1,444 1,506 721 746 777
14. Sio Lourcnco da Mata 86 95 107 42 45 51
~ Total 3,148 3361 3,661 1,735 1,861 2,041
II. Population by River Basin (Unit: 1000) ' '
1. Capibaribe River Basin 706 746 T96 389 413 444
2. Beberibe River Basin 597 616 645 329 341 . 359
3. Jaboatio River Basin 548 601 666 302 333 Y ]
4. Tejipio River Basin . 515 - 536 565 284 297 - 315
5. Timbo River Basin 414 442 482 228 - 245 - 269
6. Other River Basins : 368 - 420 506 203 233 282
Total 3,148 3,361 3,661 1,735 1,861 2,041
1II. Population with Sewage Treatment by River Basin (Unit: 1000)
With Treatment by COMPESA By Other Treatment Systems
1. Capibaribe River Basin 168 194 238 28 32 39
2. Beberibe River Basin 142 160 192 24 27 32
3. Iaboatio River Basin 130 156 199 - 22 - 26 33
4. Tejipio River Basin 122 140 169 20 23 28
5. Timbo River Basin 98 115 144 16 19 24
6. Other River Basins - 87 109 - 151 14 18 - 25
Total o 748 874 1,092 124 145 181
‘ " By Septic Tank*1
1. Capibaribe River Basin 210 206 191
2. Beberibe River Basin . 178 170 154
3. Jaboatio River Basin ' - 163 . 166 - 160
4. Tejipio River Basin 153 148 135
5. Timbo River Basin 123 122 116
6. Other River Basins 110 - 116 121
Total ' 938 930 877

Note: *1 Every house which will not be served by COMPESA or other treatment systems has to install a septlc tank
under the state law No.7269, June 1981. However, low income people are assumed not to install such tanks at
present. 10% of low income people are assumed to be served by
COMPESA. '



Table H3-4 Costs of Other Sewage Treatment Systems

Item Unit Amount
1. Number of Residents Persons 657
2. Water Consumption Liters per Capita per day 110
3. Effluent Coefficient 08
4. Specification of Sewerage System
a. Septic Tank m’ 76
b. Delivery Pipe m 343
5. Construction Costs RS 79,020
a. Delivery Piping RS 23,685
b. Sand Filtration Box RS 12,173
c.  Septic Tank RS 11,249
d. Anaerobic Filter RS 9,969
e. Drying Bed RS 9,170
f. Connection to Sewer System RS 7.214
g. Preparatory Work ' RS 5,559
6. Operation and Maintenance Cost Percentage of 5.0
B ' Construction Cost
7. Unit Rates of Independent Sewerage System S
a. Unit Constrtion Cost RS per Capita 120
b. Unit O/M Cost : " RS per Capita per Year 6.00

Source: i?mjeto Basico do Sistema de.Fsgotamento Sanitario da Cidade do Moreno - PE Bairros: Joao Paulo Il ¢
Cohab Vol. Vii, May 1999, Companhia Pernambucana de Sancamento Compesa
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Table H3-6 Economic Losses of Tourism Revenue due to Environment Pollution: 2000 to 202(

1. Information on Tourists*1 (Unis: 1000) 1995 1996 1997 1998
1, Tourists to PE State : - - - 1,757
2. Tourists to RMR - - - 1,142

a. Foreign Tourists - - - 78
b. Domestic Tourists - - - 1,064
c. Tourists Siaying in Hotels 331 347 431 456

1998 2000 2010 2020

I1. Estimates of Tourists (Unit: 1000) _

1. Tourists Staying in Hotels *2 456 552 1,012 T 1,472
2. Tourists in RMR
a. Foreign Tourists *3 _ 78 113 367 766
b. Domestic Tourists 1,064 1,269 2,167 2,920
c. Total _ 7 1,142 - 1,382 2,534 3,685
3. Tourists for Sightseeing to RMR *4
a. Foreign Tourists ' - 64 209 T 436
b. Domestic Tourists - 355 607 817
c. Total _ - 420 816 1,254
4. Estimated Number of Tourists after Environmental Pollution *5 :
a. Foreign Tourists - . 40 130 ] 2711
b. Domestic Tourists - 220 376 ] 507
c. Total ' - ' 260 - - 506 _ 777
5. Estimated Number of Tourists after Sanitation Problems *6 :
a. Foreign Tourists - 34 o m 233
b. Domestic Tourists - 189 - 323 436
c. Total =~ : . - 224 435 669

II1. Economic Losses of Toirim Revennes due to Sanitation Problems (U ilil. US$ Miilion}
1. Decrease of Tourism Revenues due to Sanitation Problems at 1998 market prices *7

a. Foreign Tourists : - " 194 62.1 129.5
b. Domestic Tourists ' - 54.1 92.4 1245
c. Total ' - T 732 1544 © 2540
2. Decrease of Value Added of Tourism Revenues due to Sanijtation Problems at 1998 market prices
a. Value in US$ Million *8 - 419 88.5 145.5
b. Value in R$ Million *9 ' - 50.8 _ 1071 176.1
Source: (1) Tourism in Pernambuco; Selected Indicators, 1999, Secretariat of Economic Development, Tourism
and Sports

(2) Sintese do Plano Estategico de Desenvolvimento do Turismo em Pernambuco, 1999, Secretaria

de Desenvolvnmmto Economico, Turismo e Estports
(3 Pesqulsa do Inventorio da Oferta Turistica de Pemambuco, 1999, EMPETUR
Note: ~ *1 Data from the sources above.

*2 Regression line applied based on the trend of tourists staying in hotels in the line 1-(2)-c.

*3 The number of foreign tourists was assumed 1o grow at double the rate of domestic tourists,

* referring to the source (2). '

*4 Ratios of 57% of foreign and 28% of domestic tourists were for sightseeing in the RMR. Refer to Section D+

*5 62% of 1ourists complained about public cleanliness in towns. Refer to Section D4.4 in Supporting Report C

*6 86% of public cleanliness problems were assumed 1o be caused by sanitation problems, referring 1o the
foliowing investment program of PRODETUR II (Source (1))

Infrastructure Works Investment (US$ Million) (%)
Basic Sanitation . 46.68 86
Solid Residues _ . 2.13 4
Environmental Protection . 5.76 11
Total 54.57 ~ 106G
*7 Average length of staymg and average dajly spending were set up as follows, referring to Section D4.4 in
~ Stay (days) - Spending (US$/day) Supporting
Foreign Tourist : c 10.8 514 ' Report D.
Domestic Tourist : : 8.6 332

~ *8 Value added rate of tourism mdustry was 57.3% referring to Source (1).
*9 Exchange rate: R$ 1.21 per US$ in 1998.



Table H3-7 Reduction of Pollution Load owing to Proposed Projects
(Unit: kg/day)

River Basin
Year Fotal —— pibaribe Beberibe Taboatio Tejipio Timbo _Other Rivers
Pollution Load Under Without-Project Condition
2003 109.0 24.5 207 19.0 17.8 143 127
2004 109.8 24.6 207 19.2 179 144 129
2008 1104 24.7 20.7 19.4 179 145 131
2006 111.1 24.8 20.8 19.6 180 14.6 134
2007 111.8 249 20.8 198 18.0 14.7 136
2008 1125 25.0 20.8 200 18.1 14.8 138
2009 113.2 25.2 209 202 18.1 149 140
2000 1138 253 209 204 182 15.0 142
2011 1144 253 209 205 182 150 144
2012 1150 254 209 20.6 182 15.1 147
2013 1155 255 209 208 183 152 149
2014 116.1 25.6 209 209 183 153 15.1
2015 116.6 25.6 21.0 21.0 183 153 © 153
2016 1171 25.7 21.0 21.2 183 154 155
2017 1177 25.8 21.0 21.3 184 155 158
2018 1182 258 21.0 21.4 18.4 - 156 160
2019 1188 259 210 216 184 156 162
2020 1193 26.0 21.0 217 184 15.7 165
Pollution Load Under With-Pruject Condition :
2003 109.0 24.5 207 19.0 17.8 143 127
2004 109.8 24.6 207 192 179 144 129
- 2005 1103 24.7 20.7 193 179 145 131
2006 1074 227 203 19.0 179 14.1 134
2007 98.2 190 183 177 172 12.5 136
2008 834 - 167 132 149 152 .97 . 136
2009 67.1 153 -85 - . 106 124 66 137
2010 . 508 135 54 58 87 36 137
2011 50.3 133 53 58 8.6 37 136
2012 49.6 129 52 58 85 37 135
2013 487 124 51 87 84 a7 134
2014 478 119 50 - 56 82 38 132
2015 46.8 114 49 55 81 38 13.0
2016 45.6 10.8 438 55 79 39 C 128
2017 44.4 102 47 54 7.8 -39 125
2018 431 9.6 4.6 53 16 39 121
2019 418 90 45 52 75 40 117
2020 403 83 44 5.1 73 40 112
Reduction of Pollution Load Owing to Proposed Projects :
2003 0.0 0.0 .00 0.0 0.0 00 0.0
2004 0.0 00 00 .00 0.0 0.0 0.0
2005 00 0.0 0.0 00 0.0 00 . 0.0
2006 37 2.1 .05 0.s 0.1 . 05 00
2007 13.6 59 2.5 2.1 09 22 00
2008 . 20.1 83 16 5.0 29 - 50 02
2009 46.1 9.9 123 95 5.7 83 03
2010 63.0 118 155 145 9.4 113 05
2011 64.1 S 121 156 147 9.6 114 0.8
2012 653 125 157 149 9.7 114 11
2013 66.8 13.1 5.8 15.1 99 114 15
2014 68.3 137 159 153 101 115 19
2015 69.8 142 16.1 155 102 115 23
2016 71.5 149 162 157 104 11.6 28
2017 733 15.6 16.3 159 106 11.6 33
2018 75.1 162 164 16.1 107 116 39
2019 770 169 165 16.4 109 11.7 46
2020 789 17.6 16.7 16.6 11.1 11.7 53



Table H3-8

Economic Cost and Benefit Stream for Sewerage Projects in RMR

(Unit: R$ Million)

Cost Benefit
Year Capital Treatment  Medical Tourism Total  Balance
Investment O&M Total Saving Issues Recession

1 - 2002 00 0.0 0.0 6.0
2 2003 545 545 0.0 -54.5
3 2004 54.5 0.0 54.5 0.0 00 0.0 0.0 -54.5
4 2005 875 0.1 B7.6 0.0 0.0 03 03 -87.3
5 2006 103.2 24 105.6 09 0.5 9.5 109 -94.6
6 2007 111.3 6.1 1173 45 14 25.0 309 -86.5
7 2008 101.5 102 1117 11.0 24 44.5 579 -53.8
8 2009 76.1 . 14.8 90.9 16.1 34 67.1 86.5 4.3
9 2010 386 20.3 58.9 208 44 90.4 1155 56.6
10 2011 6.6 22.8 294 47 48 101.3 110.7 81.3
11 2012 193 239 43.2 5.0 4.8 106.4 116.3 73.0
12 2013 229 26.0 48.8 55 5.0 1144 1249 76.0
13 2014 218 278 49.6 5.8 5.2 122.9 133.9 84.2
14 2015 21.6 30.1 51.7 6.2 54 132.9 144.4 9.8
15 2016 18.1 327 50.8 6.7 5.7 143.5 155.8 105.0
16 . 2017 20.0 34.7 54.7 6.8 5.7 152.3 164.9 110.2
17 2018 10.0 37.2 47.2 72 5.9 162.9 176.0 128.8
18 2019 53 . 394 447 75 © 6.1 172.0 1856 140.9
19 2020 0.8 .41.7 425 7.9 6.2 182.0 196.1 1536
20 2021 417 41.7 04 6.2 182.1 1887 1470
21 2022 41.7 41.7 04 - 62 182.1 188.7 147.0
22 203 41.7 - 417 04 6.2 182.1 188.7 147.0
23 2024 41.7 41.7 04 6.2 182.1 188.7 147.0
24 2025 41.7 41.7 04 6.2 182.1 188.7 1470
25 2026 41.7 41.7 04 6.2 182.1 188.7 147.0
26 2027 41.7 41.7 04 62 182.1 183.7 1470
27 2028 41.7 417 04 6.2 182.1 188.7 1470
28 2029 41.7 41.7 04 6.2 1821 188.7 147.0
29 2030 41.7 41.7 0.4 6.2 182.1 188.7 147.0
30 2031 41.7 1.7 0.4 6.2 182.1 188.7 1470
31 2032 41.7 417 G4 6.2 182.1 188.7 147.0
32 2033 417 - 417 - 04 6.2 ~1821 1887 1470
33 2034 4.7 41.7 04 6.2 1821 1887 1470
M4 2035 41.7 41.7 04 6.2 182.1 188.7 147.0
35 2036 41.7 41.7 04 62 1821 188.7 147.0
36 . 2037 - 417 41.7 04 6.2 182.1 188.7 147.0
37 2038 41.7 41.7 04 6.2 182.1 188.7 147.0
38 2039 417 41.7 04 6.2 1821 1887 147.0
39 2040 41.7 41.7 04 6.2 182.1 188.7 1470
40 2041 41.7 41.7 04 6.2 182.1 1887 . 1470
41 2042 41.7 41.7 0.4 6.2 182.1 1887 147.0
42 2043 41.7 41.7 04 6.2 182.1 188.7 147.0
43 2044 41.7 41.7 04 62 182.1 188.7 147.0
4 2045 - 41.7 1.7 0.4 6.2 182.1 188.7 1470

" Evaluation Indices NPV: 90 Million RS *1 ’

B/C: 118 41
EIRR:

Note: *1 Discounted at 12%

14.4%

H-55



Table H3-9

Economic Cost and Benefit Stream for Sewerage Projects

Note: *1 Discounted at 12%

H-356

in Capibaribe River Basin
(Unit: R$ Million)
_ Cost Beanefit
Year Capital Treatment  Medical  Tourism Total Balance
Investment O&M Total Saving Issues Recession '

1 2002 0.00 0.00 0.00 0.00
2 2003 13.43 13.43 0.00 -13.43
3 2004 13.43 0.00 13.43 0.00 0.00 0.00 0.00 -13.43
4 2005 17.58 0.00 17.58 0.00 0.00 0.00 0.00 -17.58
5 2006 22.04 1.27 2331 0.28 0.10 141 1.78 21.53
6 2007 16.67 2.85 19.52 137 0.30 454 6.21 -13.31
7 2008 1249 327 15.77 241 076 1238 15.54 022
8 2009 12.49 370 16.19 249 1.08 18.94 2251 631
9 2010 - 1249 443 16.92 3.07 1.19 22.30 26.56 9.64
10 2011 - 000 5.01 501 1.23 1.20 2343 2587 ° 2085
11 2012 654 526 11.80 141 121 24.63 2725 1545
12 2013 1236 5.81 18.17 1.52 121 - 2589 2862 1046
13 2014 9.85 6.34 1619 1.62 1.26 28.03 30.90 1471
14 2015 15.04 6.75 21.80 1.69 1.30 3032 3331 1151
15 2016 12.78 7.81 2059 1.80 i 31.86 3498 14.38
16 2017 1336 8.49 21.85 1.79 1.32 3349 3660 14.75
17 - 2018 450 9.46 13.96 1.85 133 3520 © 3838 - 2442
18 2019 24 10.00 12.41 1.84 1.34 36.99 40.17 27.76
i9 2020 000 10.73 10.73 1.89 135 38.88 4212 3139
20 2021 10.73 10.73 0.10 135 38.88 40.32 29.59
21 2022 1073 -~ 1073 0.10 135 38.88 4032 2959

22 2023 - 10.73 1073 ° 0.10 135 ° ° 38.88 4032 2959
23 2024 10.73 10.73 0.10 1.35 38.88 40.32 29.59
24 2025 10.73 1073 - 0.10 135 38.88 40.32 29.59
25 2026 10.73 10.73 0.10 135 38.88 4032 29.59
26 2027 10.73 10.73 0.10 135 38.88 4032 29.59
27 2028 10.73 10.73 0.10 1.35 38.38 40.32 29.59
28 2029 10.73 10.73 0.10 1.35 38.88 40.32 29.59
29 2030 10.73 10.73 0.10 135 3888 40.32 29.59
30 2031 10.73 10.73 0.10 135 . 3888 40.32 29.59
31 2032 10.73 10.73 0.10 1.35 38.88 4032 - 2959
32 2033 10.73 10.73 0.10 1.35 38.88 40.32 29.59
33 2034 10.73 10.73 0.10 135 38.88 4032 29.59
34 2035 10.73 10.73 0.10 1.35 38.88 4032 29.59
35 2036 10.73 10.73 0.10 1.35 38.88 . 4032 29.59
a6 2037 10.73 10.73 0.10 1.35 38.88 40.32 29.59
37 2038 10.73 10.73 0.10 1.35 38.88 40.32 29.59
38 2039 - 10.73 10.73 0.10 135 38.88 4032 29.59
3¢ 2040 10.73 10.73 0.10 1.35 38.88 4032 29.59
40 2041 10.73 10.73 0.10 1.35 38.88 40.32 29.59
41 2042 10.73 10.73 0.10 135 38.88 4032 © 2959
42 2043 10,73 10.73 0.10 1.35 38.88 4032 29.59
43 2044 10.73 10.73 0.10 135 -~ 3888 4032 2959
44 2045 10.73 10.73 - 0.10 - 1.35 38.88 4032 29.59

Evaluation Indices NPV: 18 Miltion RS *1 '
B/C: 1.16 *1
EIRR: 14.4%



Table H3-10

Economic Cost and Benefit Stream for Sewerage Projects

‘Note: *1 Discounted at 12%

H-57

in Beberibe River Basin -
{Unit: R$ Million)
Cost Benefit
Year Capital Treatment  Medical  Tourism Total  Balance
Investment O&M Total Saving Issues Recession
1 2002 0.00 0.00 0.00 0.00
2 2003 8.46 8.46 0.00 -8.46
3 2004 8.46 0.00 8.46 0.00 0.00 0.00 0.00 -8.46
4 2005 17.93 0.00 1793 - 0.00 0.00 0.00 0.00 -17.93
5 2006 2235 030 22.65 0.30 024 443 4.97 -17.68
6 2007 22.35 0.94 23.29 1.58 0.52 10.22 12.32 -10.98
7 2008 12.88 248 1535 3.85 0.57 12.04 16.45 1.10
8 2009 8.46 366 0 1212 3.82 0.61 13.96 18.39 6.27
9 2010 0.00 417 4.17 3.03 0.70 17.13 20.86 16.69
10 - 2011 346 434 7.80 0.58 0.76 19.43 20,77 12.97
11 2012 346 4.52 7.98 0.59 0.76 20,42 21.78 13.80
12 2013 346 41 8.17 0.63 080 2255 2399 - 1583
13 2014 346 5.05 851 0.67 0.84 24.67 2618  17.68
14 - 2015 0.00 5.42 542 0.70 0.86 2629  27.84 22.43
15 2016 0.00 5.64 5.64 0.78 095 3043 - 3216 26.52
16 2017 0.00 5.87 5.87 082 0.98 33.10 34.91 29.04
17 2018 0.00 6.12 6.12 0.89 105 3694 38.88 32.76
18 2019 0.00 637 637 0.92 1.06 = 3909 41.07 34.69
19 2020 - 0.00 6.64 . 6.64 095 1.09 4200 404 3740
20 2021 - ‘ 6.64 - 664 ¢ - 005 109 - 4200 4314 = 36.50
21 2022 6.64 - 664 0.05 1.09 42.00 4314 - 3650
S22 2023 6.64 664 0.05 1.09 4200 - 43.14 36.50
23 2024 6.64 6.64 0.05 1.09 42.00 43.14 36.50
24 2025 664 6.64 0.05 1.09 42.00 43.14 36.50
25 2026 6.64 - 6.04 0.05 1.09 42.00 4314  36.50
26 - 2027 6.64 6.64 0.05 1.09 42.00 4314 - 36.50
27 2028 6.64 6.64 0.05 1.09 42.00 43.14 36.50
28 2029 6.64 6.64 0.05 1.09 - 4200 43.14 36.50
29 2030 6.64 6.64 0.05 1.09 42.00 43.14 36.50
30 2031 6.64 6.64 005 1.09 42.00 43.14 36.50
31 2032 664 664 0.05 1.09 42.00 4314 36.50
32 2033 6.64 6.64 0.05 1.09 42.00 43.14 36.50
33 2034 6.64 6.64 0.05 1.09 42.00 43.14 36.50
34 2035 6.64 6.64 0.05 1.09 42.00 4314 - 3650
35 2036 6.64 6.64 - 0.05 1.09 42.00 43.14 36.50
36 - 2037 6.64 6.64 © 008 1.09 42.00 43,14 36.50
37 2038 6.64 6.64 0.05 1.09 42.00 43,14 36.50
38 ° 2039 6.64 6.64 0.05 1.09 42.00 43,14 36.50
39 2040 6.64 6.64 0.0s - 1.09 42,00 43.14 36.50
40 ' 2041 6.64 6.64 0.05 1.09 42.00 43.14 36.50
41 2042 6.64 6.64 0.05 1.09 42.00 43,14 36.50
42 2043 6.64 6.64 0.05 1.09 42.00 43.14 36.50
43 204 6.64 6.64 0.05 1.09 42.00 43.14 36,50
44 2045 - 6.64 6.64 0.05 1.09 42.00 43,14 36.50
Evaluation Indices NPV: 47 Miltion R§ *1
B/C: 1.56 *i
EIRR: 18.9%



Table H3-11  Economic Cost and Benefit Stream for Sewerage Projects

in Jaboatao River Basin
(Unit: R$ Million)
Cost Benefit
Year Capital Treatment  Medical Tourism Total  Balance
Investment O&M Total Saving Issues Recession :
1 2002 0.00 0.00 0.00 0.00
2 2003 17.84 17.84 0.00 -17.84
3 2004 . 17.84 0.00 17.84 0.00 0.00 0.00 0.00 -17.84
4 2005 21.25 0.06 2131 0.01 0.01 0.25 0.28 -21.03
5 2006 24.61 0.49 25.10 0.18 0.12 2.15 244 -22.65
6 2007 24,61 1.16 25.71 0.80 0.27 5.26 632 -19.45
7 2008 28.49 1.99 3047 207 0.44 9.28 11.79 -18.69
B 2009 20.20 331 23.50 4.66 071 - 1587 21.25 225
9 2010 7.00 397 10.97 5.80 0.83 - 1962 26.26 1529
10 2011 3.18 4.62 779 096 0.93 22.87 24.77 16.98
11 2012 318 484 8.01 1.01 0.94 2404 26.00 17.98
12 2013 - 559 507 1065 1.04 0.95 25.27 . 2725 - 1660
13 2014 559 539 10.98 1.08 097 - 2697 2903 - 18.05
14 2015 3.18 6.05 922 1.20 - 106 3038 32.64 2341
15 2016 0.00 6.43 643 1.22 108 3239 34.69 28.26
16 2017 0.00 6.73 6.73 1.24 1.09 3404 3637 29.64
17 2018 0.00 7.05 7.05 126 1.10 35.78 38.14 . 3109
18 2019 0.00 7.39 739 1.29 1.12 37.60 4000 32.62
19 2020 0.00 7.74 774 131 113 3952 41.96 34.22
20 2021 774 7.74 0.07 113 39.52 40.71 3298
21 - 2022 7.74 7.74 007 113 . 3952 40.711 32.98
22 2023 7.74 7.74 0.07 1.13 39.52 4071 . 3298
23 2024 71.74 174 0.07 1.13 3952 4071 32.98
24 2025 7.74 7.74 0.07 1.13 3952 40.71 32.98
25 2026 7.74 774 007 1.13 39.52 40.71 32.98
26 2027 714 7.74 0.07 1.13 39.52 40.71 32.98
27 2028 7.74 174 0.07 1.13 39.52 40.71 32.98
28 2029 7.74 7.74 0.07 1.13 39.52 4071 32.98
29 2030 7.74 71.74 0.07 1.13 3952 40.71 32.98
30 2031 774 7.4 0.07 1.13 3952 40.71 3298
a1 203 7.74 7.14 0.07 1.13 39.52 40.71 32.98
32 2033 114 774 0.07 1.13 39.52 4071 3298
33 2034 774 174 0.07 1.13 39.52 40.71 32,98
34 2035 7.74 174 0.07 1.13 3952 40.71 - 3298
35 2036 7.74 7.74 0.07 1.13 39.52 4071 . 3298
36 2037 774 7.74 007 1.13 39.52 4071 - 3298
37 2038 7.74 774 0.07 1.13 3952 4071 32.98
38 2039 7.14 7.74 0.07 113 - 3952 4071 32.98
39 2040 7.74 774 0.07 13 . 3952 40.71 - 3298
40 2041 - 7.74 7.74 0.07 1.13 . 3952 40.71 32.98
41 2042 1.74 7.74 0.07 1.13 39.52 40.71 32.98
42 2043 174 1.74 0.07 113 3952 40711 32.98
43 2044 1.74 7.74 007 1.13 3952 40.71 3298
44 2045 7.74 7.74 0.07 1.13 39.52 40.71 3298
Evaluation Indices NPV: 10 Million RS *1 '
B/C: 108 *1
EIRR: 13.0%

Note: *1 Discounted at 12%



Table H3-12

Economic Cost and Benelit Stream for Sewerage Projects

Note: *1 Discounted at 12%

H- 59

in Tejipio River Basin
{Unit: R$ Million)
Cost Benefit
Year Capital Treatment  Medical Tourism Total  Balance
Investment Q&M Total Saving Issues Recession
1 2002 0.00 0.00 0.00 0.00
2 2003 7.55 755 0.00 -7.55
3 2004 755 . 0.00 7.55 0.00 0.00 0.00 0.00 -7.55
4 2005 19.25 0.00 19.25 0.00 0.00 0.00 0.00 -19.25
5 2006 22.65 - 019 22.84 0.04 0.04 0.57 0.65 -22.19
6 2007 2430 0.58 24 88 022 0.13 1.83 2.19 -22.70
7 2008 2430 1.45 25.75 1.09 032 473 6.14 -19.61
8 2009 11.59 241 14.00 234 0.51 8.15 10.99 3.01
-9 2010 6.55 3.80 10.35 4.46 0.78 13.36 18.60 8.25
10 2011 0.00 420 4.20 0.70 0.83 14.94 16.48 12.27
11 2012 1.28 4.36 5.64 0.74 0.83 1571 17.28 11.64
12 2013 0.15 470 485 0.79 .87 1713 18.79 13.94
13 2014 - 0.00 5.01 5.01 0.82 0.90 18.51 20.23 15.22
14 2015 0.71 5.20 591 0.83 0.90 19.45 21.18 15.27
15 2016 1.34 - 540 6.74 0.84 091 2044 22,19 1545
16 2017 0.63 57N 634 0.87 093 21.87 23.67 1733
17 2018 0.00 6,00 6.00 0.90 0.95 23.27 25.11 19.11
18 2019 0.00 6.22 622 091 0.95 24.45 26.31 20.09
19 2020 0.00 6.46 6.46 0.92 0.96 25.70 27.58 21.12
20 - 2021 646 6.46 0.05 096 25.70 26.70 20.24
21 2022 646 - 646 0.05 0.96 25.70 26.70 2024
22 2023 6.46 6.46 0.05 0.96 25.70 26.70 2024
23 2024 6.46 6.46 0.05 0.96 25.70 2670 2024
24 . 2025 646 6.46 0.05 0.96 25.70 26.70 20.24
25 2026 646 6.46 005 0.96 2570 26.70 20.24
26 2027 6.46 6.46 0.05 0.96 2570 26.70 2024
27 2028 6.46 6.46 .05 0.96 25.70 26,70 2024
28 2029 - 646 6.46 0.05 0.96 25.70 26.70 20.24
29 2030 6.46 6.46 0.05 096 25.70 26.70 2024
30 - 2031 6.46 6.46 0.05 0.96 25.70 26.70 2024
“31 2032 6.46 6.46 0.05 0.96 25.70 26.70 20.24
32 2033 6.46 646 0.05 0.96 25.70 26.70 20.24
33 2034 646 6.46 0.05 0.96 25.70 26,70 2024
34 2035 6.46 6.46 0.05 0.96 25.70 26.70 2024
35 2036 6.46 6.46 0.05 0.96 25.70 26.70 20.24
36 2037 6.46 6.46 0.05 09  25.70 26.70 2024
37 - 2038 6.46 6.46 0.05 0.96 25.70 26.70 20.24
38 2039 6.46 646 0.05 0.96 25.70 26.70 20.24
39 2040 6.46 6.46 0.05 0.96 25.70 26.70 2024
40 2041 646 6.46 0.05 0.96 25.70 26.70 20.24
41 2042 6.46 6.46 0.05 0.96 25.70 26.70 2024
42 2043 646 = 646 0.05 0.96 2570 26.70 2024
43 2044 6.46 " 646 0.05 0.96 25.70 26.70 20.24
44 - 2035 6.46 6.46 0.05 0.96 25.70 26.70 20.24
Evaluation Indices NPV: -5 Million RS *1
B/C: - 094 *1
EIRR: 11.2%



Table H3-13

Economic Cost and Benefit Stream for Sewerage Projects
in Timbo River Basin

(Unit: R$ Million)

Cost Benefit
Year Capital Treatment  Medical  Tourism Total  Balance
Investment O&M Total Saving Issues Recession - .
1 2002 0.00 0.00 0.00 0.00
2 2003 7.19 7.19 0.00 7119
3 2004 7.19 0.00 7.19 0.00 0.00 0.00 0.00 -7.19
4 2005 11.50 0.00 11.50 000 000 - 0.00 -0.00 -11.50
3 2006 11.50 0.16 11.66 0.08 0.05 0.96 1.10 -10.57
6 2007 13.39 0.52 13.91 0.58 0.15 3.10 3.84 -10.07
7 2008 13.39 1.03 14.42 1.61 0.29 612 - - 802 -6.40
8 2009 13.39 1.71 15.10 2.76 - 045 1019 - 1339 171
9 2010 7.19 281 10.00 4.02 0.68 16.69 21.40 11.39
10 2011 - 0.00 327 327 0.68 0.74 18.91 2033 17.06
11 2012 - 0.83 354 437 0.70 0.75 19.87 2132 16.95
12 2013 0.00 3.88 388 0.73 0.77 21.19 2268 - 18.80
13 2014 0.00 419 4.19 074 0.77 22.27 23.78 19.59
14 2015 0.00 - 453 453 0.76 078 23.40 24.94 2042
15 2016 0.00 - 4.89 489 0.78 079 2460 26.16 21.27
i6 2017 0.00 - 529 529 - 0.79 0.79 25.85 27.44 22.16
17 2018 0.00 - 57 571 0.81 0.80 - 27.17 2879 2307
18 2019 © 0.00 6.17 6.17 0.33 0.81 2856 3020 2403
19 © 2020 0.00 6.67 6.67 0.85 0.82 30.02 31.68 25.01
20 2021 6.67 6.67 0.04 0.82 30.02 308 2421
21 . 2022 6.67 6.67 004 082 3002 3088 - 2421
22 2023 - 6.67 6.67 004 - 082 - 3002 3088 2421
23 2024 6.67 6.67 004 082 3002 - 3088 - 24.21
24 2025 6.67 6.67 0.04 0.82 30.02 30.88 2421
25 20626 6.67 6.67 004 0.82 - 3002 30.88 2421
26 2027 6.67 6.67 0.04 0.82 30.02 30.88 2421
27 2028 6.67 6.67 .04 0.82 30.02 30.88 2421
28 2029 6.67 6.67 0.04 0.82 30.02 30.88 2421
29 2030 6.67 6.67 0.04 082 3002 30.88 24.21
30 2031 6.67 6.67 0.04 0.82 30.02 30,88 24.21
31 2032 6.67 6.67 0.04 0.82 30.02 30.88 24.21
32 2033 6.67 6.67 0.04 0.82 30.02 30.88 24.21
33 2034 6.67 6.67 0.04 0.82 30.02 30.88 2421
34 2035 6.67 6.67 0.04 0.82 30.02 3088 2421
35 2036 6.67 6.67 0.04 082 - 3002 30.88 2421
36 2037 6.67 6.67 0.04 0.82 3002  30.88 2421
37 2038 6.67 6.67 0.04 0.82 30.02 30.88 2421
38 2039 6.67 6.67 0.04 0.82 30.02 30.88 24.21
39 2040 6.67 6.67 0.04 0.82 30.02 30.88 24.21
40 2041 6.67 6.67 0.04 0.82 30.02 30.88 24.21
41 2042 6.67 6.67 004 082 - 3002 3088 - 2421
42 2043 6.67 6.67 0.04 0.82 30.02 30.88 2421
43 2044 6.67 6.67 0.04 0.82 30.02 30.88 241
44 2045 6.67 6.67 0.04 082 30.02 30.88 0 2421
Evaluation Indices NPV: 34 Million R$ *1 '
B/C: 154 *i
EIRR: 187%

Note: *1 Discounted at 12%



Table H3-14

Economic Cost and Benefit Stream for Sewerage Projects

in Other River Basins
(Uait: R$ Million)
Cost Benefit
Year Capital Treatment  Medical Tourism Total  Balance
Investment O&M Total Saving Issues Recession
1 2002 0.00 0.00 0.00 0.00
2 2003 0.00 0.00 0.00 0.00
3 2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 2005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 2006 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 2007 9.96 0.00 9.96 0.00 0.00 0.00 0.00 -9.96
7 2008 9.96 0.00 9.96 0.00 0.00 0.00 0.00 -9.96
8 2009 9.96 0.00 9.96 0.00 0.00 0.00 0.00 -9.96
9 2010 542 1.07 648 037 024° 1.25 1.86 4.62
10 2011 0.00 137 137 0.54 032 1.66 251 1.15
11 2012 4.02 1.39 5.40 0.57 032 1.75 2.63 2,77
12 2013 134 1.80 3.14 0.77 042 236 355 0.41
13 2014 292 1.83 4.74 0.81 0.43 248 372 -1.02
14 . 2015 2.65 2.15 480 0.99 0.51 3.03 453 0.27
15 2016 393 2.58 6.51 1.24 0.61 177 5.63 .88
16 2017 . 598 2.61 8.59 1.31 0.62 3.96 5.90 -2.69
17 2018 549 2.87 8.36 1.51 0.69 452 - 671 -1.64
18 2019 2.88 323 6.11 1.77 0.78 528 7.84 1.73
19 2020 0.82 3.47 430 . 1.99 0.84 5.90 8.73 443
20 2021 347 347 0.10 084 598 692 - 345
21 2022 347 347 0.10 0.84 5.98 6.92 345
22 2023 347 347 0.10 0.84 5.98 6.92 345
23 2024 347 347 0.10 0.84 5.98 6.92 345
24 - 2025 3.47 347 0.10 0.84 5.98 6.92 345
25 - 2026 347 347 - 0.10 . 084 5.98 6.92 345
26 2027 347 3.47 0.10 0.84 5.98 6.92 345
27 2028 347 347 0.10 0.84 5.98 6.92 345
28 2029 347 347 0.10 0.84 5.98 6.92 345
29 2030 347 347 0.10 0.84 5.98 6.92 345
30 2031 347 347 0.10 0.84 598 6.92 345
31 2032 347 347 0.10 0.84 5.98 6.92 345
32 2033 347 347 0.10 0.84 5.98 6.92 345
33 2034 347 347 010 0.84 5.98 6.92 345
34 2035 347 347 0.10 0.84 5.98 6.92 345
35 2036 3.47 347 . 0.10 0.84 5.98 6.92 345
36 2037 347 347 0.10 - 0.84 5.98 6.92 345
37 2038 347 347 010 0.84 5.98 6.92 345
38 2039 347 347 0.10 0.84 598 6.92 345
39 2040 347 347 0.10 0.84 . 598 6.92 345
40 2041 347 347 0.10 0.84 5.98 6.92 345
41 . 2042 - 347 a7 0.10 0.84 5.98 6.92 345
42 2043 347 347 0.10 0.84 598 6.92 345
43 2044 347 347 0.10 0.84 598 6.92 345
44 2045 - 347 3.47 0.10 - 0.84 598 6.92 345
Evaluation Indices NPV: "-13 Million RS *1
' B/C: 0.56 *1
EIRR: 37%

Note: *1 Discounted at 12%



9-H

a L] L] L4
Table H5-1 Project Evaluation by River Basin
Poltution Urgency Technical Evalustion Economic Financiaf Byahuation Social
Load Basic Conditions - Evaiuation Environmental
(|oD Based on the Based on the reduced Based on the value of Tnpact
River Basin kg/day) total pollution amount of BOD Based on the value | FIRR for the river basin Evalustion as a whole
. . . loads in the kg/day and of ETRR for the Based on
Arta Population Reduction of Constrction basin fiver basin Served population
Percentage (ha} In 2020 Poilution Load cost (Served population
(%) of the @®oD in poventy area)
1otal kg/day) by
load Master Plan {1060 RS)
Capibaribe 43,339 161.99¢ Very
9,265 790,709 41,815 large A Very lamge A 14.4% A 56.9% A 757,620 A effective A
(222 %) ) {185,568)
Bebe ribe 34,200 Very
4,586 640,041 29,514 94,099 Large B+ Large B+ 18.9% A T4% A 622,150 A Effective A
(17.4 %) : (332,152
Taboaldo 35,139 Very Very
5445 650,726 35,139 149,743 large A Very large A 13.0% A 4.7% ] 550,726 A effective A
(17.3 %) (187,005)
Tejipio 30,366 Large Effective
- 4,629 561,128 29,366 104,371 B Large B 11.2% B 58% A 542,596 A ’ B+
{15.4 %) (179.475)
Timbo 25,874 Large Large Effective
5077 478,766 24,088 71,209 B B 18.7% A 83% A 445,679 C B
(13.1 %) ( Nem )
ther 3ix river 27,681 Lesa Small Laess effsctive
basins 7,423 51,259 14,786 53,599 c Cc 37% c 7.2% A 273,831 [ (o]
{140 %) ( %2)
Whole 197,108 . Very Very effective
Basins (100 %) 36,425 3,633,960 175,438 634,520 large A Very large A 14.4% A 6.1% A 3,292,602 A A
MP (885,192)
A 8 C
Technical evaluation Above 10,000kg/day 10,000~ 5,000 kg/day Below 5,000 kg/
Economic evaluation Above 12% 12% - 10% Below 10%
Financial evalustion Above 3% 5% - 2% Belaw 2%
Social environmental eval Very high High Low




Table H6-1 Financial Expenditure and Revenue Stream of Concei¢do System

Note: *1 Discounted at 12%

(Unit: R$1000)
Expenditure
Year Capital Revenue Balance
Investment O&M Total
1 2002 3,342 0 3,342 0 -3,342
2 2003 2,293 0 2,293 0 -2,293
3 2004 4,501 0 4,501 0 4,501
4 2005 8,168 0 8,168 0 -8,168
5 2006 6,617 0 6,617 0 -6,617
6 2007 969 969 595 -374
7 2008 969 969 1,210 241
8 . 2009 969 969 1,846 877
9 2010 969 969 2,502 1,533
10 2011 969 969 2,539 1,570
11 2012 969 969 2,577 1,608
12~ 2013 969 969 2,615 1,646
13 2014 969 969 2,653 1,684
14 2015 - 969 969 2,693 1,724
15 206 969 969 2,732 1,763
16 2017 - 969 969 2,773 1,804
17 2018 969 969 2,814 1,845
18 2019 969 969 2,855 1,886
- 19 2020 969 969 2,897 1,928
20 2021 969 969 2,897 1,928
21 2022 969 969 2,897 1,928
.22 2023 969 969 2,897 1,928
23 2024 969 969 2,897 1,928
24 2025 969 969 2,897 1,928
25 2026 969 969 2,897 1,928
26 2027 969 969 2,897 1,928
27 2028 969 969 2,897 1,928
28 2029 969 969 2,897 1,928
29 2030 969 969 2,897 1,928
- 30 2031 969 969 2,897 1,928
Evaluation Indices NPV: -11,322 Million RS *1
B/C: 047 *1
FIRR: 3.2%



Table H6-2 Financial Expenditure and Revenue Stream of Janga System

Note: *1 Discounted at 12%

(Unit: R$1000}
Expenditure
Year Capital Revenue Balance
. Investment 0&M Total
i 2002 5,397 0 5,397 0 -5,397
2 2003 1,845 (] - 1,845 0 -1,845
3 2004 10,837 0 10,837 0 -10,837
4 2005 19,374 0 19,374 0 -19,374
5 2006 19,374 0 19,374 0 -19,374
6 2007 14,963 0 14,963 0 -14,963
7 2008 3271 3,271 7,485 " 4,214
8 2009 3,271 - 3271 10,599 7,328
9 2010 3271 3271 13,688 10,417
10 2011 3,271 32N 13,801 10,530
11 2012 32N 321 13,915 10,644
12 2013 3,271 3271 14,030 10,759
13 2014 3271 3,271 14,146 10,875
14 2015 3271 3,21 14,263 10,992
15 2016 3,271 3271 14,381 11,110
16 2017 3,27 321 14,500 11,229
17 2018 - 3271 321 14,620 11,349
18 2019 3271 3271 14,741 11,470
19 2020 32N C 3271 14,863 11,592
20 2021 3271 3,271 14,863 11,592
21 2022 © 3271 z2n 14,863 11,592
22 2023 3,271 - 327 14,863 11,592
23 2024 3,271 C 327 14,863 11,592
24 2025 32n 3,271 14,863 11,592
25 2026 3,271 327 14,863 11,592
26 2027 3,271 3,271 14,863 11,592
27 2028 3,271 321 14,863 11,592
28 2029 3,271 2n 14,863 11,592
29 2030 327N 321 14,863 11,592
30 2031 3,271 3271 14,863 11,592
k) 2032 3271 321 14,863 11,592
Evaluation Indices NPV: 5,625 Million RS *1
B/C: 090 "1
FIRR: 10.6%



Table H6-3 Financial Expenditure and Revenue Stream of Cabanga System

Note: *1 Discounted at 12%

(Unit: R$1000)
Expenditure
Year Capital Revenue Balance
Tnvestment O&M Total
1 2002 4,147 0 4,147 0 4,147
2 2003 1,564 0 1,564 0 -1,564
3 2004 9,029 0 - 9,029 0 -9,029
4 2005 9,029 0 9,029 0 -9,029
5 2006 16,387 0 16,387 0 -16,387
6 2007 © 12,683 0 12,683 0 -12,683
7 2008 2,387 2,387 9,598 7,211
8 2009 2,387 2,387 11,599 9,212
9 2010 2,387 2,387 13,596 11,209
10 2011 2,387 2,387 13,641 11,254
11 2012 2,387 2,387 13,686 11,299
12 2013 2,387 2,387 13,732 11,345
13 2014 2,387 2,387 13,778 11,391
14 2015 2,387 2,387 13,824 11,437
.15 2016 2,387 2,387 13,870 11,483
- 16 2017 2,387 2,387 13,916 11,529
17 2018 2,387 2,387 13,962 11,575
18 - 2019 2,387 2,387 14,009 11,622
19 2020 2,387 . 2,387 14,055 11,668
20 2021 2,387 2,387 14,055 11,668
A 2022 . 2,387 2,387 14,055 11,668
- 22 2023 2,387 2,387 14,055 11,668
23 2024 - 2,387 2,387 14,055 11,668
) 2025 2,387 2,387 14,055 11,668
25 2026 2,387 2,387 14,055 11,668
.26 2027 2,387 . 2387 14,055 11,668
27 2028 2,387 2,387 14,055 11,668
28 2029 2,387 2,387 14,055 11,668
29 2030 2,387 2,387 14,055 11,668
30 2031 2,387 . 2,387 14,055 11,668
31 2032 2,387 2,387 14,055 11,668
Evaloation Indices NFV: 9,842 Million RS *1
B/C: 123 *1
FIRR: 15.0%



Table H6-4 Financial Expenditure and Revenue Stream of Boa Viagem System

(Unit: R$1000)
: Expenditure
Year Capital Revenue Balance
Investment O&M Total
1 2002 14,868 -0 14,868 0 -14,868
2 2003 13,055 0 13,055 0 -13,055
3 2004 5,532 0 5,532 0 5,532
4 2005 9,890 0 9,890 0 -9,8%0
5 2006 9,890 0 9,890 0 9,890
6 2007 7,924 0 7,924 0 27,924
7 2008 1,671 1,671 2,094 423
8 2009 1,671 1,671 4,216 2,545
9 2010 1,671 1,671 6,365 4,694
10 2011 1,671 1,671 6,399 4,728
11 2012 1,671 1,671 6,433 4,762
12 2013 1,671 - 1,671 6,467 4,796
13 2014 1,671 1,671 6,501 4,830
14 2015 1,671 1,671 6,536 4,865
15 2016 1,671 1,671 6,571 4,900
16 2017 1,671 1,671 6,606 4,935
17 2018 1,671 1,671 6,641 4,970
18 2019 1,671 1,671 6,677 5,006
19 2020 1,671 1,671 6,712 5,041
20 2021 1,671 1,671 6,712 5,041
21 2022 1,671 1,671 6,712 5,041
22 2023 1,671 1,671 6,712 5,041
23 2024 1,671 1,671 6,712 5,041
24 2025 1,671 1,671 6,712 5,041
25 2026 1,671 1,671 6,712 5,041
26 2027 1,671 1,671 6,712 5,041
27 2028 1,671 1,671 6,712 5,041
28 2029 1,671 1,671 6,712 5,041
29 2030 1,671 1,671 6,712 5,041
30 2031 1,671 1,671 6,712 - 5,041
31 2032 1,671 1,671 6,712 5,041
Evaluation Indices NPV: 27,111 Million R$ *1
B/C: 046 *1
FIRR: 4.2%

Note; *1 Discounted at 12%



Table H6-5 Financial Expenditure and Revenue Stream of Cordeiro System

(Unit: R§1000)

Note: *1 Discounted at 12%

Expenditure
Year Capital Revenue Balance
Investment O&M - Total
1 2002 2,898 0 2,898 0 -2,898
2 2003 1,546 0 1,546 0 -1,546
3 2004 5,803 0 5,803 0 -5,803
4 2003 10,531 0 10,531 0 -10,531
5 2006 8,343 0 8,343 0 -8,343
6 2007 1,249 1,249 1,075 -4
7 2008 1,249 1,249 2,162 913
8 2009 1,249 1,249 3,260 2,011
9 2010 1,249 1,249 4,370 3,121
10 2011 1,249 1,249 4,385 3,136
11 2012 1,249 1,249 4,400 3,151
12 2013 1,249 1,249 4,416 3,167
13 2014 1,249 1,249 4,431 3,182
14 2015 1,249 1,249 4,446 3,197
15 2016 - 1,249 1,249 4,462 3,213
16 2017 1,249 1,249 4,477 3,228
17 2018 1,249 1,249 4,493 3,244
18 2019 1,249 1,249 4,508 3,259
19 2020 1,249 1,249 4,524 3,275
20 2021 1,249 1,249 4,524 3,275
21 2022 1,249 1,249 4,524 3,275
.22 2023 1,249 - 1,249 4,524 3,275
23 2024 1,249 1,249 4,524 3,275
24 2025 1,249 1,249 4,524 3,275
25 2026 1,249 1,249 4,524 3,275
26 2027 1,249 1,249 4,524 3,275
27 2028 1,249 1,249 4,524 3,275
28 2029 1,249 1,249 4,524 3,275
29 2030 1,249 1,249 4,524 3,275
30 12031 1,249 1,249 4,524 3,275
Evaluation Indices NPV: -8,353 Million R *1
B/C: 0.66 *1
FIRR: 6.8%



'Table H6-6 Financial Expenditure and Revenue Stream of Prazeres System

Note: *1 Discounted at 12%

H-68

(Unit: R§1000)
Expenditure
Year Capital Revenue Balance
Investment O&M Total
1 2002 10,941 0 10,941 0 -10,941
2 2003 8,666 0 8,666 0 -8,666
3 2004 6,941 0 6,941 0 -6,941
4 2005 12,410 0 12,410 0 -12,410
5 2006 12,410 0 12,410 0 -12,410
6 2007 9,778 0 9,778 0 9,778
7 2008 2,103 - 2,103 2,316 213
8 2009 2,103 2,103 4,694 2,591
9 2010 2,103 2,103 7,135 5,032
10 2011 2,103 - 2,103 7,212 5,109
11 2012 2,103 2,103 7,289 5,186
12 2013 - 2,103 2,103 7,368 5,265
13 2014 2,103 2,103 7,447 5344
14 2015 2,103 2,103 7,527 5424
15 2016 12,103 2,103 7,607 5,504
16 2017 S2,103 2,103 7,689 5,586
17 2018 2,103 2,103 1,772 5,669
18 2019 2,103 2,103 7,855 5,752
19 2020 2,103 2,103 7,939 5,836
20 2021 2,103 2,103 7,939 5,836
21 2022 2,103 2,103 7,939 5,836
22 2023 2,103 2,103 7,939 5,836
- 23 2024 2,103 2,103 7,939 5,836
24 2025 2,103 2,103 7,939 5,836
25 2026 2,103 2,103 7,939 5,836
26 2027 2,103 2,103 - 17,939 5,836
27 2028 2,103 2,103 7,939 5836
28 2029 2,103 2,103 7,939 5,836
29 2030 2,103 2,103 7,939 5,836
30 2031 2,103 2,103 7,939 5,836
31 2032 2,103 2,103 7,939 5,836
Evaluation Indices NPV: -23,356 Million RS *1
- BIC: 053 *1
FIRR: 5.2%



Table H6-7 Financial Expenditure and Revenue Stream of Curcurana System

Note: *1 Discounted at 12%

(Unit: R§1000)
Expenditure
Year Capital Revenue Balance
Investment 0&M Total
1 2002 3,280 0 3,280 0 -3,280
2 2003 1,566 0 1,566 0 -1,566
3 2004 7,353 0 7,353 0 7,353
4 2005 13,345 0 13,345 0 -13,345
5 2006 10,399 0 10,399 0 -10,399
6 2007 1,584 1,584 1,293 291
7 2008 1,584 1,584 2,621 1,037
8 2009 1,584 1,584 3,985 2,401
9 2010 1,584 1,584 5,384 3,800
10 2011 1,584 1,584 5,449 3,865
1 2M2 1,584 1,584 5,514 3,930
12 2013 1,584 1,584 5,580 3,996
13 2014 1,584 1,584 5,647 4,063
14 2015 1,584 1,584 5715 4,131 .
15 2016 1,584 1,584 5,783 4,199
16 2017 1,584 1,584 5,853 4,269
17 2018 1,584 1,584 5,923 4,339
18 2019 1,584 1,584 5,994 4,410
19 2020 1,584 1,584 6,066 4,482
20 2021 1,584 1,584 6,066 4,482
21 2022 1,584 1,584 6,006 4482
22 2023 1,584 1,584 6,066 4,482
23 2024 1,584 1,584 6,066 . 4,482
24 2025 1,584 1,584 6,060 4,482
25 2026 C 1,584 1,584 6,066 4,482
26 2027 1,584 1,584 6,066 4,482
27 2028 1,584 1,584 6,066 4,482
28 2029 1,584 1,584 6,066 4,482
29 2030 1,584 1,584 6,066 4,482
30 2031 1,584 1,584 6,066 4,482
Evaluation Indices NPV: 9,675 Million R$ *1
B/C: 0.69 *1
FIRR: 73%



Table H6-8 Financial Expenditure and Revenue Stream for 7 Systems Proposed

(Unit: R$1000)
Expenditure
Year Capital Revenue Balance
Investment 0O&M - Total
1 2002 44,873 0 44,873 0 -44,873
2 2003 30,536 0 30,536 0 -30,536
3 2004 49,996 0 49,996 0 49,996
4 2005 82,747 ] 82,747 0 -82,7147
5 2006 83,420 0 83,420 0 -83,420
6 2007 45,348 3,802 49,150 2,964 -46,187
7 2008 13,234 13,234 27,487 14,253
8 2009 13,234 13,234 40,198 26,964
9 2010 13,234 13,234 53,040 39,806
10 2011 13,234 13,234 53,425 40,191
11 2012 13,234 13,234 53,814 40,580
12 2013 13,234 13,234 54,207 40,973
13 2014 13,234 13,234 54,603 41,369
14 2015 13,234 13,234 55,003 41,769
15 2016 13,234 - 13,234 55,406 42,172
16 2017 13,234 13,234 55,813 42,579
17 2018 13,234 13,234 56,224 42,990
18 2019 13,234 13,234 56,639 43,405
19 2020 13,234 13,234 57,057 43,823
20 2021 13,234 13,234 57,057 43,823
21 2022 13,234 13,234 57,057 43,823
22 2023 13,234 13,234 57,057 43,823
23 2024 13,234 13,234 57,057 - 43,823
24 2025 13,234 13,234 57,057 43,823
25 2026 13,234 113,234 57,057 43,823
26 2027 13,234 13,234 57,057 43,823
27 2028 13,234 13,234 57,057 43,823
28 2029 13,234 13,234 57,057 43,823
29 2030 13,234 13,234 57,057 43,823
30 2031 13,234 13,234 57,057 43,823
31 2032 13,234 13,234 57,057 43,823
Evaluation Indices NPV: 75,312 Million RS *1
B/C: 073 *1

Note: *1 Discounted at 12%

FIRR:

8.2%



Table H6-9 Financial Expenditure and Revenue Stream for 7 Systems Proposed
Case 1: Increasing Tariffs by 36 %

Note: *1 Discounted at 12%
*2 Unit rate of sewage treatment services is raised by approximately 37%

(Unit: R$1000)
Expenditure
Year Capital Revenue Balance
Investment 0&M Tolal
1 2002 44,873 0 44,873 0 -44,873
2 2003 30,536 0 30,536 0 -30,536
3 2004 49,996 0 49,996 0 -49,996
4 2005 82,747 0 82,747 0 -82,747
5 2006 83,420 0 83,420 0 -83,420
6 2007 45,348 . 3,802 49,150 4,060 -45,090
7 2008 13,234 13,234 37,657 24,423
B 2009 13,234 13,234 55,072 41,838
9 2010 13,234 13,234 72,664 59,430
10 2011 13,234 13,234 73,193 59,959
11 2012 13,234 13,234 73,726 60,492
12 2013 13,234 13,234 74,264 61,030
13 204 13,234 13,234 74,807 61,573
14 2015 13,234 13,234 75,354 62,120
15 2016 13,234 13,234 75,907 62,673
16 2017 13,234 13,234 76,464 63,230
17 - 2018 13,234 13,234 77,027 63,793
18 2019 13,234 13,234 77,595 64,361
19 2020 13,234 13,234 78,168 64,934
20 2021 13,234 13,234 78,168 64,934
21 2022 13,234 13,234 78,168 64,934
22 2023 13,234 13,234 78,168 64,934
23 2024 13,234 13,234 78,168 64,934
24 2025 13,234 13,234 78,168 64,934
25 2026 13,234 13,234 78,168 64,934
26 2027 13,234 13,234 78,168 64,934
27 2028 13,234 13,234 78,168 64,934
28 2029 13,234 13,234 78,168 64,934
29 2030 13,234 13,234 78,168 64,934
30 2031 13,234 13,234 78,168 64,934
31 2032 13,234 13,234 78,168 64,934
Lvaluation Indices NPV: -537 Million RS *1
- N :Te 100 *1
FIRR: 12.0%



Table H6-10 Financial Expenditure and Revenue Stream for 7 Systems Proposed
Case 2: 33% of Investment Cost Subsidized

Note: *1 Discounted at 12%
*2 Approximately 34% of capital investment cost is subsidized.

(Unit: R$1000)
Expenditure
Year Capital Revenue Balance
lovestment O&M Total '
1 20602 29,616 0 29,616 0 -29,616
2 2003 20,154 0 20,154 0 20,154
3 2004 32,998 0 32,998 0 32,998
4 2005 54,613 0 54,613 0 -54,613
5 2006 55,057 0 55,057 0 -55,057
6 2007 29,930 3,802 33,732 2,964 30,768
7 2008 13,234 13,234 27,487 14,253
8 2009 13,234 13,234 40,198 26,964
9 2010 13,234 13,234 53,040 39,806
10 2011 13,234 13,234 53,425 40,191
11 2012 13,234 13,234 53,814 40,580
12 2013 13,234 13,234 54,207 40,973
13 2014 13,234 13,234 54,603 41,369
14 2015 13,234 13,234 55,003 41,769
15 . 2016 13,234 13,234 55,406 42,172
16 2017 13,234 13,234 55,813 42,579
17 2018 13,234 13,234 - 56,224 42,990
18 2019 13,234 13,234 56,639 43,405
19 2020 13,234 13,234 57,057 43,823
20 2021 13,234 13,234 57,057 43,823
21 2022 13,234 13,234 57,057 43,823
22 2023 13,234 13,234 57,057 43,823
23 2024 13,234 13,234 57,057 43,823
- 24 2025 13,234 13,234 57,057 43,823
25 2026 13,234 13,234 57,057 43,823
26 2027 13,234 13,234 57,057 43,823
27 2028 13,234 13,234 57,057 43,823
28 2029 13,234 13,234 57,057 43,823
29 2030 13,234 13,234 57,057 43,823
30 2031 13,234 13,234 57,057 43,823
31 2032 13,234 13,234 57,057 43,823
Evaluation Indices NPV: 472 Million RS *1
B/C: 1.00 *1
FIRR: 12.0%



Table H6-11 Profit and Loss Table of COMPESA: 1995 to 1999

(Unit; R$ Million)

Item 1995 1996 1997 1998 1999
1. Operaling Revenue 1555  207.8 2541 2429 1830
(1) Water Supply Services - 169.0 2094 1989 1436
(2) Sewage Sanitation Services - 388 44.7 44.06 393
2. Expenses of Dircet Divisional Costs 1074 1371 1484 190.7 1780
(1) Expeanses of O&M 1074 1371 1484  190.7  178.0
1} Staff 48.1 56.7 56.6 73.9 81.1
2) Material _ 10.8 14.6 13.3 19.2 10.1
3) Outsourcing Work 38.9 54.6 67.4 83.0 73.6
4) General 0.8 1.2 1.0 1.2 0.8
5) Depreciation, Provisions and Amortization 8.7 9.9 10.0 13.3 12.4
3. Gross Balance 48.1 70.7 1057 523 . 50
4. Expenses of Indirect Divisional Costs 41.7 745 1091 83.6 771
(1) Expenses of Commercial Dept. 6.3 12.4 283 19.2 111
1) Staff 29 86 10.3 5.0 5.7
~2) Material : 0.0 0.0 0.1 0.1 0.1
3) Outsourcing Work ' 0.5 04 06 0.9 39
5) Depreciation, Provisions and Amortization 09 0.4 14.2 9.7 0.7
(2) Expenscs of Administrative Dept. | 31.8 360 43.1 32.6 20.8
1) Staff 227 266 326 193 156
2) Material 0.6 0.0 08 0.6 04
_3) Outsourcing Work 54 5.5 6.1 8.9 1.7
4) General ‘ _ 0.5 1.1 09 1.1 03
5) Depreciation, Provisions and Amortization 2.6 29 26 26 2.7
(3} Expenses of Taxes 03 0.8 1.0 9.3 7.0
(4) Financial Charges 3.3 253 36.6 22.6 382
4. Operating Balance 6.4 3.8 3.4 -31.4 -72.1
5. Non-operational Balance 163 27 44 44 42
(1) Non-operation Revenue _ ' 20,0 10.8 150 16.7 9.1
1) Financial Revenue . 16.7 04 0.3 0.2 03
2) Other Revenues . _ 34 104 14.7 16.5 8.8
(2) Non-Operational Expenditure 38 8.1 10.6 12.3 13.0
6. Current Balance 27 11 1.0 270 762
7. Reconciliation -8.5 - - - -
8. Net Profit(Loss) of Period ' 14.1 -1.1 1.0 270 -76,2

Source: 1) .PQA, Documento E.stutégico de Investimentos, 1999, SEPLANDES
' {2) Balance Patrimonial em 31 de dezembro ¢ 30 de novembro de 1998
(3) Balance Patrimonial em 31 de dezembro e 30 de novembro de 1999



Table H6-12 Balance Sheet of COMPESA: 1995-1999

(Unit: R§ Million)

Item 1995 1996 1997 {998 1999

L Assels 641,50 69845 74456 84126 87140
k. Current Assets 6877 10408 12662 15255  160.62
(1) Liquid Account 424 5.54 636 3.77 435

1) Cash 0.82 0.62 1.10 0.95 0.61

2) Saving Deposit 0.76 1.71 3.35 1.09 0.69

3) Linked Bank Deposit 2.44 1.69 1.84 n 1.25

4} TFerm Deposit 022 1.52 0.07 0.01 1.80

(2) Other Short-term Assets 64.31 9828 11996 14844 15587

1) Sales Receivable 55.26 87.18  107.70 12441 136.20

2) Credits Receivable 3.05 5.42 6.95 9.55 10.76

3} Prepaid Accounts 1.72 1.53 - 8.82 0.16

4} Stock for Maintenance 338 377 4.80 530 4.64

5) Prepaid Expenses 0.90 039 0.50 0.36 4.11

(3) Other Accounts 022 026 - 030 0.34 0.40

. Fixed Asscts 57273 59437 61794 68871 71078
(1) Investment 042 043 0.43 3.64 3.64
(2) Physical Fixed Assets 35328 34524 33693 51485 52001

1y Water Supply Facilities 31887 32055 32216 49957 51612

2) Sewerage Facilities 14708 14710 147.16 15942  152.63

3) General Properties 46.09 4755 4948  53.13 54.08

4) Depreciation 15877 16995 18186 197.26  212.83

(3) Works in Progress : 21322 24451 27828 169.83  187.07

1) Water Supply Facilities 19651 - 22234 25110 ~ 147.08  163.70

2) Sewerage Facililics 15.14 20.38 2532 2224 22.85

3} General Properties 1.56 1.79 1.86 051 0.51

(4) Deferred Assets 5.82 419 230 - 038 0.07

1) Amortizable Expenscs 10,03 10,04 9.80 995 9.95

2) Accumulated Amortizations 421 5.84 750 957 9.88

I1. Liability and Capital 641.50 698.45 744.66 841.26 871.43
Short-term Liability 50.34 T1.74 91.43 158.57 338.97

(1) Accounts Payable 24.15 56.65 67.89 13689 30740

(2) Provisions 23.95 2091 2291 1730 23.85
(3) Interest Payable 0.00 000 . 000 1.25 1.08
(4) Loan Amortizations 2.15 0.06 0.07 013 235
(5) Other Liabilities 0.09 01z = 057 ~3.00 428

2. Long-term Debt 393.51 212.20 229.89 221.06 146.71
(1) Accounts Payable (Electricity Charges) 102.58 13600 15215 15694 22.78
(2) Credits for Capital Increase 270.53 75.14 73.98 26.47 78.21

(3) Provisions 18.98 - I - -
(4) Outstandings of Loans 143 1.07 375 37.65 4571

1} Internal Loans 358 1.07 332 - -

2) Repayment of Loan 2.15 - o007 - - -

3. Capital 197.65 40851 < 42334 46163 38575
(1) Capital Stock 34849 63608 65265 71616  719.4

1) Capital Underwitten 34849 63608 65265 71616 7194

(2) Capital Reserves 7947 @ 385 1.10 287 036

(3) Surplus/ioss Accumulalcd 23031 23141 - 23041 25740 33364

Source: (1) PQA, Documento Estrategico de Investimentos, Sept. 1999, SEPLANDES
(2) Balance Patrimonial em 31 de dezembro ¢ 30 de novembro de 1998
(3) Balance Patrimonial em 31 de dezembro e 30 de novembro de 1999

H-14
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Table H6-13 Profit and Loss Tables: 2002-2032 (1/3)

(Unit: US$ 1000}
Item 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
" Revenues - .
i Sewage Service Charge 0 0 ] 0 0 2,964 27,487 40,198 53,040 53,425 53,814
2 Less: Discounts - - - - - - - - - - -
3 Interest on Deposits - - - - - - - . - - -
4 Penaltics & Fines - - - - - - - - - - -
5 Gross Revenne 0 0 0 -0 0 2,964 27487 40,198 53,040 53,425 53814
Operating Expenses
Water Supply & Distribation
6 Personnel Cost : [ 0 0 0 ¢ 3,193 10,184 10,184 10,184 10,184 10,184
7 Electric Power Cost 0 0 -0 0 0 293 1,785 1,785 1,785 1,785 1,785
8 Chemical Material Cost 0 0 0 0 1] 74 ag1 381 381 381 381
.9 Sub-total of O/M Costs 0 0 0 o 0 3,560 12,350 12,350 12,350 12,350 12350
10 Repairing Cost -0 0 0 0 i} 242 884 884 334 884 884
11 Corporate Social Contribution (Taxes) 0 0 0 0 0 108 1,003 1,467 1,936 1,950 1,964
i2 Total of Operating Expenses 1] 0 0 0 0 3,910 14,237 14,701 15,170 15,184 15,198
13 Net Operating Profit o o 0 0 0 -947 13,249 25,497 37.870 38,241 38,616
14 Depreciation 0 a 0 0 0 Q 3,464 11,987 11,987 11,987 11,987
15 Interest 0 2,073 3,484 5,794 9,617 13,471 15,566 14,368 13,171 11,974 10,776
16 Subtotal 0 2,073 3,484 5,794 9,617 13,471 19,03¢ 26,355 25,158 23 960 22,763
17 Income before Taxes 0 -2,073 -3,484 -5,794 9,617 -14,417 -5,781 -858 12,712 14 281 15,853
18 Income Taxes 0 ¢ 0 0 0 0 0 0 3,025 3,399 3773
19 Net Profit (/Loss) o 2,073 -3,484 -5,794 -9,617 -14,417 -5,781 -858 9,687 10,882 12,080
20 Accuomulation of Profit (/Loss) 0 2073 5557 0 -11,351 20,967 -35,385 -41,165 42,023 -32,336 21,454 -9374
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Table H6-13 Profit and Loss Tables: 2002-2032 (2/3)

(Unit: USS 1000)
item 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Revenucs .
1 Sewage Service Charge 54,207 54,603 55,003 55,406 55,813 56,224 56,639 57,057 57,057 57057 57,057
2 Less: Discounts - - - - - - - - - - -
3 Interest on Deposits - - - 1,318 2,035 2,840 3,736 4,727 5,647 7,415 9,241
4 Penalties & Fines - - - - - - - - - - -
5 Gross Revenue 54,207 54,603 55,003 56,725 57,849 59,064 60,375 61,784 62,704 64,472 66,268
Opersting Expenses
‘Witer Supply & Distribution :
6 Personnel Cost 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184
7 Electric Power Cost - 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785
8 Chemical Material Cost 381 381 381 381 381 381 381 381 381 381 381
9 Sub-total of O/M Costs 12,350 12,350 12,350 12350 12350 12,350 12,350 12,350 12,350 12,350 12350
10 Repairing Cost 884 884 884 as4 884 834 B84 884 834 884 884
11 Corporate Social Contribution (Taxes) 1,979 1,993 2,008 2,022 2,037 - 2,052 2,067 2,083 2,083 2,083 2,083
12 Total of Operating Expenscs 15,213 15,227 15,242 15,256 15,271 15,286 15,301 15317 15317 15317 15317
13 Net Operating Profit 38,995 39376 39,761 41,468 42,577 43,778 45,073 46,467 47388 49,155 50,981
i4 Depreciation 11,987 11,987 11,987 11,987 11,987 11,987 11,587 11,987 11,987 11,987 11,987
15 Interest 9,579 8,382 7,184 5,987 4,789 3,592 2,395 1,197 0 0 0
16 Subtotal 21,566 20,368 19,171 17,973 16,776 15,579 14 381 13,184 11,987 11,987 11,987
17 Income beforc Taxes 17,429 19,008 20,591 23495 25,801 28,199 20,692 33,283 35401 37169 38.994
18 Income Taxes 4,148 4,524 4,901 5,592 6,141 6,711 7,365 11,307 12,036 12,637 13,258
19 Net Profit (/Loss) 13,281 14,484 15690 . 17,903 19,661 21,488 23,387 21,976 23,365 24,531 25,736
20 Accumulation of Frofit {Loss) 18,391 34,081 51,984 71,645 93,133 116,520 138,495 161,860 186,391 212,128

3,907




Table H6-13 Profit and Loss Tables: 2002-2032 (3/3)

LL-H

(Unit: US$ 1000)

Item 2024 2025 2026 2027 2028 2029 2030 2031 2032

1 Sewage Service Charge 57,057 57,057 §7,057 57,057 57,057 57,057 57,057 57,057 57,057
2 Less: Discounts : - - - - - B - - -
3 Interest on Deposits 11,127 13,076 15,088 17,167 19,315 21,534 23,825 26,193 28,638
4 Penalties & Fincs : - - - - - - - - -
5 Groas Revenue 68,184 70,132 72,145 74224 76372 78,590 80,382 83,250 85,695

Operating Expenses
Water Supply & Distribution

& Personnel Cost .. .~ 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184 10,184
7 Electric Power Cost : 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785
8 Chemical Material Cost 381 381 381 381 381 - 381 381 381 381
9 Sub-total of O/M Costs - 12,350 12,350 12,350 12,350 12,350 12,350 12,350 12,350 12,350
i0 Repairing Cost : 884 834 884 884 884 884 884 884 834
11 Corporate Social Contribution (Taxes) 2,083 2,083 2,083 2,083 2,083 2,083 2,083 2,083 2,083
12 Total of Operating Expenses 15,317 15,317 15,317 15,317 15317 15,317 15317 15317 15,317
13 Net Operating Profit ' 52.867 54,816 56,828 58,907 61,055 63,274 65,566 67.933 70,379
14 Depreciation : 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987
15 Interest - 0 0 0 0 0 0 [¢] 0 0
16 Subiotal 11,987 11,987 11,987 11,587 11,987 11,987 11,987 11,987 11,987
17 Income before Taxes - 40,881 42,829 44,842 46,921 49,069 51,287 53,579 55,946 58,392
18 Income Taxes 13,899 14,562 15,246 15,953 16,683 17438 18,217 19,022 19,853
19 Net Profit {/Loss} 26,981 28267 29,596 30,968 32,385 33,849 35362 36,925 38,539

20 Accomulation of Profit (/Loss) 239,109 267,376 296,972 327,939 360,325 394,174 425,536 466,461 504,999
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Table H6-14 Flow of Funds Statements: 2002-2032 (1/3)

(Unit US$ 1000)

Item 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Internal Cash Generation
21 Net Income before Interest Charges 0 0 0 0 0 947 9,785 13,510 22,858 22856 22,857
22 Add: Depreciation Exp. 0 0 0 0 0 0 3,464 11,987 11,987 11,987 11,987
23 Operating Cash Flow 0 0 0 0 4] 947 13,249 25,497 34344 34,842 34,843
24 Add: Beginning Cash Position 0 0 0 0 4] 0 652 2,373 2,450 2,528 2.531
25 Cash before Pebt Service 4] 0 0 0 0 -947 13,901 . 27,870 37,294 37,371 37374
26 Debl Service
27 Interest Charges 4] 2,073 3,484 5,794 9,617 13,471 15,566 14,368 13,171 11,974 10,776
28 Principal Repaymenis 0 0 0 0 ¢ 0 15,550 15,550 15,550 15.550 15,550
29 Cash Loan Repayment to Government 0 ¢ 0 0 ¢ 0 2,345 23,768 28,267 22222 14,906
30 Total Debt Service ¢ 2,073 3,484 5,794 9,617 13,471 33,461 53,687 56,988 49,746 41,232
31 Cash after Debt Scrvice ¢ -2,073 3,484 -5,794 9,617 -14,417 -19,560 -25,817 -19,694 -12,375 -3,859
Capital Investment Requirements )
32 Capitt Investment for Projects 20,167 5,830 48,053 80,804 81,476 44,038 - - - - -
33 Stock of Spares - oo - - - 747 1,836 - - - -
34 Land Acquisition 22,763 22,763 - - - - - - - - .
as Administration . 1,943 1,943 1,943 1,943 1,943 1,311 - - - . -
36 Annual Capital Investment 44,873 30,536 49,996 82,747 83,420 46,096 1,836 o 0 a o]
37 Add: Cash Ending Balance 0 0 ) 1] 0 652 2,373 2,450 2,528 2,531 2,533
38 Financing Reguirement 44,873 -32,610 -53,480 -88,541 -93,636 61,165 -23,768 -28.267 -22,222 -14,906 -6,392
Funds from Loans & Grants
39 Grants of Foreign Country - - - - - - - - - - -
40 Loans of International Agency 26,924 18,322 29,998 49,648 50,052 27209 - - - - -
41 Grants of Government 17,949 12,215 19,999 33,009 33,368 18,139 - - - - -
42 Grants for Interest during Construction 0 2,073 3,484 5,794 9,617 13471
43 Sub-total of Funds 44 873 32,610 53,480 88,541 93,036 58,819 0 0 0 0 0
44 Cash Surplus (Deficit) 0 0 4] [1] 0 -2,346 -23,768 -28,267 22,222 -14,906 6,392
45 Cash Loan from Government 0 0 0 0 0 2,345 23,768 28,267 22,222 14,906 6,392
46 Total of Funds 44 873 32,610 53,430 88,541 93,036 61,164 23,768 28,267 22222 14,906 6,392
47 Final Cash Surpha (Deficit) 0 0 0 [ 0 0 Q [ 0 0 0
I Cash Surplus: . : :
43 Purchase (/Sell) Deposits 0 0 a 0 0 ¢ 0] 0 0 0 0
If Cash Deficit:
49 Sale of Deposits 0 0 0 0. 0 0 0 0 0 0 0
50 Additional Equity Needed - - - - . - - - - - -
51 ‘Total Cash Raised 0 0 0 0 0 0 0 0] 0 0 0
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Table H6-14 Flow of Funds Statements: 2802-2032 (2/3)

{Unit: US$ 1000)
Item 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Internal Cash Generation
21 -~ NetIncome before Interest Chasges 22,860 22,866 22874 23,890 24,450 25,080 25,782 23,173 23,365 24,531 25,736
22 Add: Depreciation Exp. 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987
23 Opersting Cash Flow 34,846 34,852 34,861 35877 36,437 37,066 37,769 35,160 35,351 36,518 37723
24 Add: Beginning Cash Position 2,533 2,535 2,538 2,540 2,543 - 2,545 2,548 2,550 2,553 2,553 2,553
25 Cash hefore Debt Service 37,380 37388 37,399 38417 38,979 39,612 40,316 37,710 37904 39,071 40,276
26 Debt Service B
27 Interest Charges 9,579 8,382 7,184 5,987 4,789 3,592 2,395 1,197 0 0 o)
28 Principal Repayments o 15,550 15,550 15,550 15,550 15,550 15,550 15,550 15,550 o 0 a
29 Cash Loan Repayment to Government 6,392 0 0 0 0 0 0 0 (] 0 0
30 Total Debt Service 31,521 23,932 22,734 21,537 20,340 19,142 17,945 16,748 4 0 0
'31 Cash after Debt Scrvice 5,859 13,456 14,664 16,880 18,640 20,469 22371 20,962 37,904 39,071 40,276
Capital Investment Requirements
32 Capital Investment for Projects - - - - - - - - - - -
33 Stock of Spares - - - - - - - - - - -
34 Land Acquisition - - - - - - - - - - -
35 Administration - - - - - . - - - - -
36 Annual Capital Investment a 0 0 0 0 o ¢ 0 0 0 ¢
37 Add: Cash Ending Balance 2,535 2,538 2,540 2,543 2,545 2,548 2,550 2,553 2,553 2,553 2,553
38 Financing Requirement 3,323 10,918 12,124 14,337 16,095 17,922 19,821 18,410 35,351 36,518 37,723
Funds from Loans & Grants
39 Grants of Foreign Country - - - - - - - - - - -
40 Loans of International Agency - - - - - - - . - - -
41 Grenis of Government - - - - - - - - - . -
42 Granis for Interest during Construction
43 Sub-total of Funds 0 0 ¢ o 0 0 0 o 0 0 ]
4 Cash Surplus (Deficit) 3,323 10,918 12,124 14,337 16,095 17,922 19,821 18,410 35,351 36,518 37,723
45 Cash Loan from Government 4] 0 0 0 0 0 0 a 0 0 ¢
46 Total of Funds a 0 ¢ 0 0 0 0 a 0 0 o
47 Final Cash Surplus (Deficit} 3,323 10,918 12,124 14,337 16,095 17,922 19,821 18,410 35,351 36518 37,723
If Cash Surplus: o .
48 Purchase (/Sell) Deposiis 3,323 10918 12,124 14,337 16,095 17,922 19,821 18,410 35,351 36,518 37723
If Cash Deficit
49 Sale of Deposits Q 0 o 0 0 0 0 ¢ 0 0 o
50 Additionat Equity Needed - - - - - - - - - - -
51 Total Cash Raised 3,323 14,242 26,366 40,703 56,797 74,719 94,540 112,950 148,301 184,819 222,542
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Tabk Hé6-14 Flow of Funds Statements: 2002-2032 (3/3)

{Unit: US$ 1000y
hem 2024 2025 2026 2027 2028 2029 2030 2031 2032
Internal Cash Generation
21 Net Income before Interest Charges 26,981 28,267 29,596 30,968 32,385 33,849 35362 36,925 33,539
22 - Add: Depreciation Exp. 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987
23 Operating Cash Flow ' 38,968 40,254 41,582 42954 443727 45836 47349 48,911 50,525
24 Add: Beginning Cash Position 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553
25 Cash before Debt Serviee 41,521 42,807 44,135 45,507 46,925 48,389 45,902 51,464 53,078
26 Debt Serviee -
27 Interest Charges 0 0 0 0 0 0 0 0 0
28 Principal Repayments 0 0 o 0 0 0 0 0 0
29 Cash Loan Repayment to Government 0 0 ] 0 o 0 0 0 0
0 Total Debt Service Q 0 0 0 0 0 0 0 0
31 Cash after Debt Service 41,521 42,807 44,135 45,507 46,925 48,389 49,902 51,464 53,078
Capital Investinent Requirements
32 Capiml Investment for Projects - - - - - - - - -
a3 Stock of Spares - - - - - - - - -
34 Land Acquisition - - - - - - - - -
35 Administration - - - - - - - - -
36 Annual Capital Investment 0 o Q 0 0 0 0 0 o
17 Add: Cash Ending Balance 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553
38 Financing Requirement 38,968 40,254 41,582 42,954 4372 45,836 47349 48,911 50,525
Funds from Loans & Grants
39 Graats of Foreign Country - _ - - - - - - - - -
40 Loans of Intcrnational Agency - - - - - - - - -
41 Grants of Government - - - - - - - -
42 Grants for Interest during Construction :
43 Sub-total of Funds 0 0 0 0 o 0 0 0 0
44 Cash Surplus (Deficit) - 38,968 40,254 41,582 42,954 44372 45836 47,349 48,911 50,525
45 Cash Loan from Government 0 0 0 0 0 0 a 0 0
46 Total of Funds . 0 ¢ 0 0 0 4] 0 0 -0
47 Final Cash Surphus (Deficit) 38,968 40,254 41,582 42,954 44,372 45,836 47,349 48,911 50,525
- If Cash Surplus: . . . . )
48 Purchase (/Sell) Deposits 38,968 40,254 41,582 42,954 44,372 45,336 47,349 48,911 50,525
i Cash Deficit: .
49 Sale of Deposits - o ' 0 0 .0 0 | 0 0 o 0
50 Additional Equity Needed - - o - - - . - .
51 Total Cash Ralsed 261,510 301,764 343,346 386,300 430,672 476,508 523,857 572,768 623,294
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Tabie H6-15 Balance Sheets: 2002-2032 (1/3)

(Uit US$ 1000)
Item 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
ASSETS :
Fixed Asscts
52 Land -~ . 22,763 45,525 45525 45,5258 45,525 45,525 45,525 45,525 45,525 45525 45,525
53 Plants in Service*1 Q 0 0 0 0 104,945 291,395 287,931 275,944 263,958 251,971
54 Less: Depreciation - - - : - - e 3,464 11,987 11,987 11,987 11,987
. 55 Net Fixed Assets 22,763 45,525 45525 45525 45525 150,470 333,456 321,459 309,483 297,496 285,509
56 ‘Work in Process 22,110 29,884 79,880 162,627 246,047 186,450 - - - - -
57 Total Fixed Asscts 44,873 75,409 125,405 208,152 291,572 336,920 333,456 321,469 309,483 297,496 285,509
58 Cash 0 0 0 0 0 652 2373 2,450 2,528 2,531 2,533
59 Short-Term Deposits ¥ 0 0 0 0 0 0: ] o 0 0
60 Accounts Reccivable (Net) 0 0 0 0 0 593 5,497 8,040 10,608 10,685 10,763
61 Inventories of Spares - - - - - 747 2,583 © 2,583 2,583 2,583 2,583
62 Total Current Assets 0 0 : 0 o 0 1,992 10,453 13,073 15,719 15,799 15,87%
63 Total Assets 44,873 75,410 125,406 208,153 291,572 138,912 343,909 334,542 325,202 313,205 301,388
LIABILITIES & NET WORTH
Equity S -
64 Grants 17,949 30,164 50,162 83,251 116,529 134,768 134,768 134,768 134,768 134,768 134,768
65 Grants for Interest during Construction 0 2,073 5,557 11,351 20,967 34,438 34,438 34,438 34,438 34,438 34,438
66 Retained Earnings 0 -2,0M -5,557 -11,351 -20,967 -35,385 41,165 -42,023 -32,336 -21,454 9374
67 - Total Net Worth’ 17,949 30,164 50,162 83,261 116,629 133,822 128,041 127,183 136,870 147,752 159,832
Borrowings
68 " Loans of International Agency 26,924 45,245 75,243 124,801 174,943 202,152 202,152 186,602 171,052 155,502 139,952
69 Other Loans - - — - - - - . - - -
70 Other Credits - - - - - - - - - - -
T Less: Current Portion of Debt -0 0. 0 0 0 0 15,550 15,550 15,550 15,550 15,550
72 " Total Borrowings 26,924 45245 75,243 124,891 174,943 202.152 186,602 171,052 155,502 139,952 124,401
* Current Liabilitics : ’
73 . Accounts Payables #REF! #REF! #REF! #REF! #REF! 593 7,843 31,808 38,875 32,907 25,669
74 Cash Loan of Government 0 0 4] 0 0 2,345 23,768 28,267 22,222 14,906 6,392
75 ° - Notes Payable - - - - - - - - - - -
76 Less: Cash Loan Repayment 10 Government #REF! #REF! #REF!  #REF! #REF! 0 2,345 23,768 28,267 22222 14.906
77 Total Current Liabilitics #REF! #REF! #REF! #REF! #REF! 2,938 29266 36,307 32,830 2559 17,155
78 Total Liablilities and Net Worth #REF! #REF! #REF! #REF! #REF! 338,912 343,909 334,542 325,202 313,294 301,388
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Table H6-15 Balance Sheets: 2002-2032 (2/3)
: (Unit: US$ 1000)
Trem 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
ASSETS
Fixed Asscts :
52. Land 45525 45,525 45,525 45525 45525 45,525 45,525 45525 45,525 45525 45,525
53 Plants in Service*1 239,984 227,998 216,011 204,024 192,038 180,051 168,064 156,078 144,091 132,105 120,118
54 Less: Depreciation 11,987 11,987 11,987 11,987 11,987 11,987 - 11,987 11,987 11,987 11,987 11,587
55 Net Fixed Assets 273,523 261,536 249,549 237,563 225,576 213,589 201,603 189,616 177,630 165,643 153,656
56 Work in Process - - - - - - - - - - -
57 Total Fixed Assets 273,523 261,536 249,549 237,563 225,576 213,589 201,603 189,616 177,630 165,643 153,656
Current Assets
58 Cash ) 2,535 2,538 2,540 2,543 2,545 2,548 2,550 2,553 2,553 2,553 2,553
59 Short-Term Deposits 3,323 14,242 26,366 40,703 56,797 74,719 94,540 112,950 148,301 184,819 222,542
60 Accounts Receivable (Net) 10,841 10,921 11,001 11,081 11,163 11,245 11,328 11,411 11,411 11,411 11,411
61 Inventories of Sparea 2,583 2,583 2,583 2,583 2,583 2,583 2,583 2,583 - 2,583 2,583 2,583
62 Total Current Assets 19,283 30,283 42,490 56,910 73,088 91,095 111,001 129,497 164,849 201,366 239,089
63 Total Asscts 292,806 291,819 202,039 - 294,473 298,665 304,684 312,604 319,113 342,478 367,009 392,746
LIABILITIES & NET WORTH
64 Grants 134,768 134,768 - 134,768 134,768 134,768 134,768 134,768 134,768 134,768 134,768 134,768
65 Grants for Interest during Construction 34,438 34,438 34,438 34,438 - 34,438 34,438 34,438 34,438 34,438 34,438 34438
66 "Retzined Earnings 3,907 18,391 34,081 51,984 71,645 93,133 116,520 138,495 161,860 186,391 212,128
67 Total Net Worth 173,113 187,597 203,287 221,190 240,851 262,339 285,726 307,702 - 331,066 355,598 381,334
- Borrowings : : : :
68 Loans of International Agency 124,401 108,851 93,301 17,751 62,201 46,651 31,100 15,550 0 0 0
69 Other Loans - - - - - - - - - - -
70 Other Credits - - - - - - - . - - -
71 Less: Current Portion of Debt 15,550 15,550 15,550 15,550 15,550 15,550 - 15,550 15,550 o 0 0
gy Total Borrowings 108,851 93,301 71,751 62,201 46,651 31,100 15,550 0 0 ¢ 0
Current Liabilities ' '
73 Accounts Payables 17,233 10,921 11,001" 11,081 11,163 11,245 11,328 11,411 11,411 11,411 11,411
74 Cash Loan of Government 0 0 0 - 0 _ 0 0 0 0 0 0 0
75 Notes Payable . . - - - - - - - - - - -
76 _Less: Cash Loan Repayment to Government . 6,392 0 0 o -0 N 0 0 0 -0 0
17 Total Current Liabilitics 10,841 10,921 11,001 11,081 11,163 11,245 11,328 11,411 11,411 11,411 11,411
78 Total Liablilities and Net Worth 292,806 291,819 292,039 294,472 298,664 304,684 312,604 319,113 342,478 367,009 362,745
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Table H6-15 Balance Sheets: 2002-2032 (3/3)

(Unit: US$ 1000)
Item 2024 2025 2026 2027 2028 2029 2030 2031 2032

ASSETS '

Fixed Assets
52 ‘Land 45,525 45,525 45,525 45525 45525 45,525 - 45,525 45525 45,525
53 Plants in Service*1 108,131 96,145 84,158 . 72,171 60,185 48,198 36,211 24225 12,238
54 Less: Depreciation 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987 11,987
55 Net Fixed Assets 141,670 129,683 117,696 105,710 93,723 81,736 69,750 57,763 45,776
56 Work in Process - - - - - - - - -
57 Total Fixed Assets 141,670 129,683 117,696 105,710 93,723 81,736 69,750 57,763 45,776

Current Asscis ' : .
58 Cash 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553 2,553
5% Short-Term Deposits 261,510 301,764 343,346 386,300 430,672 476,508 523,857 572,768 623,294
60 Accounts Receivable (Net) 11,411 11,411 11,411 11411 11,411 11,411 11,411 11,411 11,411
61 Inventories of Spares 2,583 2,583 2,583 2,583 . 2,583 - 2,583 2,583 2,583 2,583
62 Total Current Assets 278,057 318,311 359,803 - 402,848 447,220 493,056 - - 540,404 589,316 639,841
63  Total Assets 419,727 447,994 477,590 508,557 540,942 574,792 610,154 647,079 685,617

LIABILITIES & NET WORTH :

Equity -
64 Grants 134,768 134,768 134,768 134,768 134,768 134,768 134,768 134,768 134,768
65 Grants for Interest during Construction 34,438 34,438 34438 . 34438 34,438 34,438 34,438 34,438 34,438
66 Retained Earnings 239,109 267,376 206,972 327,939 360,325 394,174 429,536 466,461 504,999
67 Total Net Worth 408,315 436,582 466,178 497,145 529,531 563,380 568,742 635,667 674,206

Borrowings .
68 Loans of International Agency 0 0 0 0 0 0 0 0 o
69 Other Loans - - - - - - - - -
70 Other Credits - - - - - - - - -
71 Less: Current Portion of Debt 0 0 0 a 0 0 0 0 0
72 Total Borrowings o 0 0 0 a 0 0 0 0

Curremt Liabilities ‘
73 Accounts Payables 11,411 11,411 11,411 11,411 11,411 11411 11,411 11,411 11,411
T4 Cash Loan of Government 0 0 0 0 o o 0 ¢ 0
7 Notes Payable - - - - - - - - -
76 Less: Cash Loan Repayment to Government 0 0 0 0 0 0 V] 0 o
77 Total Carrent Liabilities 11,411 11,411 11,411 11,411 11,411 11,411 11,411 11,411 11411
78 Total Liablilitics and Net Worth 419,726 447,994 477,589 508,557 540,942 574,792 610,154 647,078 685,617




Table H7-1 Economic Cost and Benefit Stream of Conceigfio System

(Unit: R$1000)
Cost Benefit
Year Capital 0O&M Total  Treatment  Medical Tourism Total  Balance
Investment Saving Issues Recession

1 2002 1,631 0 1,631 0 0 0 0 -1,631
2 2003 582 0 582 0 0 0 0 -582
3 2004 3,910 0 3,910 0 0 0 0 3,910
4 2005 7,049 0 7,049 0 0 0 0 7,049
5 2006 5,775 0 5,175 0 L 0 0 -5,775
6 2007 603 603 109 87 639 835 232
7 2008 603 603 118 88 1,377 1,583 980
8 2009 603 603 127 90 2,226 2,442 1,839
9 2010 603 603 136 91 3,198 3425 2,822
10 2011 603 603 132 93 3,361 3,585 2,682
11 2012 603 603 140 94 3,532 3,767 3,164
12 2013 603 603 149 95 3,712 3,957 3,354

13 - 2014 603 603 158 97 - 3902 4,157 3,554
14 2015 603 603 168 - 98 - 4,101 4367 - 3,764
15 2016 603 603 177 100 4,310 4587 3984
16 2017 603 603 187 101 4,530 4,818 4,216
17 2018 603 603 198 103 4,761 5,061 4,458
18 2019 603 603 208 104 5,004 5316 © 4,713
19 2020 603 603 219 106 5,259 5,584 4,981
20 - 2021 603 603 219 106 . 5259 - 5584 4981
21 2022 603 603 219 106 5,259 5,584 4,981
22 2023 603 603 - 219 106 5,259 5,584 4,981
23 2024 603 603 . 219 106 5259 5,584 4,981
24 2025 603 603 - 219 106 5,259 5,584 4,981
25 2026 603 603 219 106 5,259 5,584 4,981
26 2027 603 603 219 106 5,259 5,584 4,981
27 - 2028 603 603 219 106 5,259 5584 4981
28 2029 603 603 219 106 5,259 5,584 4,981
29 2030 603 603 219 106 5,259 5,584 4,981
30 2031 603 603 219 106 5,259 5,584 4,981

Evaluation Indices NPV: 867 Million R$ *1
B/C: 1.06 *1
EIRR:  126%

Note: *1 Discounted at 12%



Table H7-2 Economic Cost and Benefit Stream of Janga System

Note: *1 Discounted at 12%

H-85

(Unit: R$1000)
Cost Benefit
Year Capital 0&M Total  Treatment  Medical Tourism Total  Balance
Investment Saving Issuecs Recession
1 2002 5,195 0 5,195 0 0 0 0 -5,195
2 2003 1,644 0 1,644 0 0 0 0 -1,644
3 2004 9,430 0 9,430 0 0 0 0 9,430
4 2005 16,738 0 16,738 0 0 0 0 -16,738
5 2006 16,738 0 16,738 0 0 0 0 -16,738
6 2007 13,021 0 13,021 0 0 0 0 13,021
7 2008 . 2,383 2,383 429 493 3,239 4,160 1,777
8 2009 2,383 2,383 460 497 6,980 7,937 5,554
9 2010 2,383 2,383 492 502 11,281 12,275 9,892
10 2011 2,383 2,383 527 506 © 11,856 12,890 10,507
11 2012 2383 2,383 561 510 12,461 13,532 11,149
12 2013 2,383 2,383 595 515 13,097 14,207 11,824
13 2014 © 2,383 2,383 631 519 13,765 14,915 12,532
14 2015 2,383 2,383 - 667 523 14,467 15,657 13,274
15 2016 : 2383 - 2383 703 528 - 15,205 16,437 14,053
16 2017 - - 2383 - 2383 141 532 15,981 17,254 - 14,871
17 2018 - 2,383 2,383 780 537 16,796 18,113 15,730
18 2019 2,383 2,383 819 541 17,653 19,013 16,630
19 2020 2,383 2,383 859 546 18,554 19,959 17,576
20 2021 2,383 . 2,383 859 - 546 18,554 19,959 17,576
21 - 2022 2383 - 2,383 859 546 18,554 19,959 17,576
22 2023 2,383 2,383 859 546 18,554 19,959 17,576
23 2024 2383 2,383 859 546 18,554 19959 - 17,576
24 2025 2,383 2,383 859 546 18,554 19,959 17,576
25 2026 . 2,383 2,383 859 546 18,554 19,959 17,576
26 2027 . 2,383 2,383 859 546 18,554 19,959 17,576
27 2028 2,383 2,383 859 546 18,554 19,959 17,576
28 2029 2,383 2,383 839 546 18,554 19,959 17,576
29 2030 2,383 2,383 859 546 18,554 19,959 17,576
30 2031 2,383 2,383 859 546 18,554 19,959 17,576
31 2032 2,383 2,383 859 546 18,554 19,959 17,576
Evalualion Indices NFV: 6,561 Million RS *1
B/C: 113 %1
EIRR: 13.5%



Table H7-3 Economic Cost and Benefit Stream of Cabanga System

3 (Unit: R$1000)
Cost Benefit
Year Capital O&M Total  Treatment Medical Tourism Total  Balance
Investment : Saving Issues Recession
1 2002 3,778 0 3,778 0 ] 0 0 3,778
2 2003 1,195 0 1,195 0 0 0 0 -1,195
3 2004 7,841 0 7.841 0 0 0 0 7,841
4 2005 7,841 0 7,841 0 0 0 0 7,841
5 2006 14,139 0 14,139 0 0 0 0 -14,139
6 2007 11,028 0 11,028 0 0 0 0 -11,028
7 2008 1,721 1,721 270 499 2,776 3,545 1,824
8 2009 1,721 1,721 287 500 5983 6,769 5,048
9 2010 1,721 1,721 305 500 9,669 10,474 8,753
10 2011 “1,721 1,721 404 502 10,163 11,068 9,347
11 2012 1,721 1,721 429 504 10,681 11,613 9,892
12 2013 1,721 1,721 454 506 - 11,226 12,185 10,464
13 2014 1,721 1,721 480 507 11,799 12,78 11,064
14 2015 1,721~ 1,71 506 509 12,401 13,416 11,694
15 2016 1,721 1,721 532 511 13,033 14,077 12,356
16 2017 1,721 1,721 559 513 13,698 14,771 13,050
17 2018 1,721 1,721 587 515 14,397 15,499 13,778
18 2019 1,721 1,721 615 . 517 15,132 16,264 14,542
19 2020 1,721 1,721 643 519 15,904 17,066 15,345
20 2021 1,721 1,721 643 519 15,904 17,066 15,345
21 . 2022 1,721 1,721 643 519 15,904 17,066 - 15,345
22 2023 1,721 1,721 643 - 519 15,904 17,066 15,345
23 2024 1,721 1,721 643 519 15,904 17,066 15,345
24 2025 1,721 1,721 643 519 15,904 17,066 15345
25 2026 IR WA | 1,721 643 519 15904 17,066 15345
26 2027 L7121 - 1,72 643 519 15,904 17,066 15,345
27 2028 1,721 1,721 643 519 - 15,904 17,066 15,345
28 2029 1,721 1,721 643 519 15,904 17,066 15,345
29 2030 1,721 1,721 643 519 15,904 17,066 15,345
30 2031 1,721 1,721 643 519 15,904 17,066 - 15,345
31 2032 1,721 1,721 643 519 - 15,904 17,066 15,345
Evaluation Indices NPV: 12,090 Million R$ *1
B/C: 134 *1
EIRR: 15.5%

Note: *1 Discounted at 12%



Table H7-4 Economic Cost and Benefit Stream of Boa Viagem System

(Unit: R$1000)
Cost Benefit
Year Capital 0&M Total  Treatment  Medical Tourism Total  Balance
Investment Saving Issues Recession
1 2002 2,652 0 2,652 ] 0 0 0 -2,652
2 2003 839 0 839 0 0 0 0 -839
3 2004 4814 0 4,814 0 0 0 0 4,814
4 2005 8,545 0 8,545 0 0 0 0 -8,545
5 2006 - 8545 0 8,545 0 0 0 0 -8,545
6 2007 6,916 0 6,916 0 0 0 0 -6,916
7 2008 1,125 1,125 191 248 1,397 1,836 710
8 . 2009 1,125 1,125 205 250 3,010 3,464 2,338
9 2010 1,125 1,125 218 251 4,864 5,334 4,208
10 2011 1,125 1,128 230 253 5112 5,596 4,470
11 2012 1,125 1,125 245 254 5,373 5,872 4,746
12 2013 1,125 1,125 259 256 5,647 6,162 5,036
13 2014 1,125 1,125 274 . 257 5,935 6,466 5,341
14 2015 1,125 1,125 289 258 6,238 6,785 5,660
15 = 2016 . 1,125 1,125 304 260 - 6,556 7120 5,995
16 2017 1,125 - 1,125 319 261 6,891 7472 6,346
17 2018 1,125 1,125 335 263 7,242 7,840 6,715
18 2019 1,125 1,125 351 264 7612 8,228 7,102
19 2020 1,125 1,125 368 . 266 8,000 8,634 7,508
20 2021 1,125 1,125 368 . 266 8,000 8,634 7,508
21 - 2022 1,125 1,125 368 266 8,000 8,634 7,508
22 2023 1,125 1,125 368 2 8,000 8,634 7,508
23 2024 1,125 - 1,125 368 266 8,000 8,634 7,508
24 2025 1,125 1,125 368 266 . 8,000 8,634 7,508
25 2026 1,125 1,125 368 266 8,000 8,634 7,508
26 2027 1,125 1,125 368 266 8,000 8,634 1,508
27 2028 1,125 1,125 368 . 266 8,000 8,634 ° 7508
28 2029 1,125 1,125 368 266 8,000 8,634 7,508
29 2030 1,125 1,125 368 266 8,000 8,634 7,508
30 2031 1,125 1,125 368 266 8,000 8,634 7,508
31 2032 1,125 1,125 368 266 8,000 8,634 7,508
Evaluation Indices NPV: -680 Million R$ *1
B/C: 097 *1
EIRR: 11.7%

Note: *1 Discounted at 12%



Table H7-5 Economic Cost and Benefit Stream of Cordeiro System

{Unit: R$1000)
Cost Benefit
Year Capital O&M Total  Treatment Medical Tourism Total  Balance
Investment : Saving . Jssues Recession
1 2002 2,103 0 2,163 0 0 0 0 22,103
2 2003 751 0 751 0 0 0 0] -751
3 2004 5,041 0 5,041 0 0 0 0 -5,041
4 2005 9,088 0 9,088 0 0 0 0 -9,088
5 2006 7,270 0 7,270 0 0 -0 0 -7,270
6 2007 835 B35 124 175 700 - 999 165
7 2008 835 835 133 176 - - 1,508 1,817 982
8 2009 . 835 835 141 177 2,438 2,757 1,922
9 . 2010 835 835 150 178 3,502 3,831 2,996
10 2011 835 835 155 179 3,681 4,015 3,180
11 2012 83s - 835 164 179 - 3,869 4,212 3,377
12 2013 835 835 173 180 4,066 4,419 3,584
13 2014 835 835 182 181 4,274 4,637 3,802
14 2015 835 835 191 181 4,492 4,865 4,030
15 2016 B35 835 -201 182 4,721 5,104 4,269
16 2017 835 - 835 211 . 183 4,962 5,355 4,520
17 2018 835 835 220 183 5,215 5,619 4,784
18 2019 - 835 835 230 184 5481 5,896 - 5,061
19 2020 835 835 241 185 - 5,761 6,186 5,351
20 2021 835 835 24 185 5,761 6,186 5,351
21 - 2022 835 835 241 185 5,761 6,186 5,351
22 2023 835 835 241 185 5,761 6,186 5351
23 - 2024 835 835 241 185 5,761 6,186 5,351
24 2025 835 835 41 185 5,761 6,186 5,351
25 2026 835 B35 241 185 ° . 5,761 6,186 5,351
26 2027 835 835 241 185 5,761 6,186 5,351
27 2028 - 835 835 241 185 5,761 6,186 5,351
28 2029 835 835 241 185 5,761 6,186 5,351
29 2030 835 - 835 241 185 5,761 6,186 5,351
30 2031 835 835 241 185 5,761 6,186 5,351
Evaluation Indices NPV -1,787 Million RS *1
B/C 091 *1
EIRR 10.9%

Note: *1 Discounted at 12%



Table H7-6 Economic Cost and Benefit Stream of Prazeres System

(Unit: R$1000)

EIRR:

Note: *1 Discounted at 12%

Cost Benefil
Year Capital O&M Total  Treatment  Medical Tourism Total  Balance
Invesiment Saving Issues Recession
1 2002 3,328 0 3,328 0 0 0 0 3,328
2 2003 1,053 0 1,053 0 0 0 0 -1,053
3 2004 6,040 0 6,040 0 0 0 0 -6,040
4 2005 10,721 0 10,721 0 0 0 0 10,721
5 2006 10,721 0 10,721 0 0 0 0 . -10,721
6 2007 8,523 0 8,523 0 0 0 0 -8,523
.7 2008 1,428 - 1,428 1,086 346 2,174 3,606 2,178
8 2009 1,428 1,428 1,216 350 4,685 6,252 4,823
.9 2000 1,428 1,428 1,355 355 7,573 9,282 7,854
10 2011 1,428 1,428 406 359° 7,959 8,724 7,295
11 2012 1,428 1,428 421 363 8,365 9,148 7,720
12 - 2013 1,428 1,428 435 366 8,792 9,593 8,165
13 2014 1,428 1,428 450 370 9,240 10,061 8,632
14 2015 1,428 = 1,428 465 374 - 9,712 10,551 9,123
15 . 2016 . 1,428 1,428 480 378 10,207 11,066 9,638
16 2017 1,428 1,428 496 382 10,728 11,606 10,178
17 2018 1,428 1,428 512 agy 11,275 12,173 10,745
18 2019 - 1,428 1,428 527 391 11,850 12,768 11,340
19 2020 1,428 0 1,428 543 395 12,455 13,393 11,965
20 2021 - 1,428 1,428 543 395 12,455 13,393 11,965
21 2022 1,428 1,428 543 395 12,455 13,393 11,965
22 2023 1,428 1,428 543 395 12,455 13,393 11,965
23 2024 . 1,428 1,428 543 395 12,455 13,393 11,965
24 2025 1,428 1,428 543 395 12,455 13,393 11,965
25 2026 -1,428 1,428 543 395 12,455 13,393 11,965
26 2027 1,428 1,428 543 395 12,455 13,393 11,965
27 2028 1,428 1,428 543 395 12,455 13,393 11,965
28 2029 1,428 1,428 543 395 12,455 13,393 11,965
29 2030 1,428 1,428 543 395 . 12,455 13,393 11,965
30 2031 1,428 1,428 - 543 395 12,455 13,393 - 11,965
31 2032 1,428 1,428 543 395 12,455 13,393 11,965
Evaluation Indices NPV: 7,404 Million RS *1
: B/C: 124 11
14.6%



Table H7-7 Economic Cost and Benefit Stream of Curcurana System

Note: *1 Discounted at 12%

(Unit: R$1000)
Cost Benefit
Year Capital 0&M Total Treatment Medical Tourism Total  Balance
Investment Saving Issues Recession
1 2002 2,665 0 2,665 0 0 0 0 -2,665
2 2003 751 0 751 0 0 0 0 =751
3 2004 5,041 0 5,041 0 0 0 0 -5,041
4 2005 9,088 0 9,088 0 0 0 0 -9,088
5 2006 7,270 0 7,270 0 0 o 0 -1,270
-6 2007 835 835 233 217 975 " 1,425 590
7 2008 835 835 251 220 2,100 257 1,736
8 2009 835 835 269 223 3,394 3,887 3,052
9 2010 835 835 288 226 4,877 5,391 4,556
10 2011 835 835 289 229 5,125 5,643 4,808
11 2012 835 835 307 231 5,387 5,925 5,090
12 2013 835 835 326 234 5,662 6,222 5,387
13 2014 B35 835 345 237 ' 5,951 6,533 5,698
i4 2015 835 835 365 240 6,254 6,859 6,024
15 2016 835 835 385 242 6,573 7,201 6,366
16 2017 835 835 406 245 6,909 7,560 6,725
17 2018 835 835 428 248 7,261 7,937 7,102
18 2019 835 835 450 251 7,631 8,332 7,497
19 2620 835 835 471 254 8,021 8,747 7,912
20 2021 835 835 472 254 8,021 8747 7912
21 2022 835 835 | 472 254 8,021 B747 - 7912
22 - 2023 835 835 472 - 254 8,021 8,747 7,912
23 2024 835 835 472 - 254 8,021 8747 7912
24 - 2025 835 835 472 254 8,021 8,747 7,912
25 2026 835 835 - 472 254 8,021 8,747 71912
26 2027 835 835 472 254 8,021 8,147 7,912
27 2028 835 835 472 254 " 8,021 8,747 7,912
28 2029 835 835 472 254 8,021 8,747 7,912
29 2030 835 835 472 254 8,021 8,747 7,912
30 2031 B35 835 472 254 8,021 8,747 7,912
Evaluation Indices NPV: 5,069 Million RS *1
B/C: 125 *1 -
EIRR: 14.6%



Table H7-8 Economic Cost and Benefit Stream of 7 Systems Proposed

(Unit: R$1000)
Cost Benefit
Year Capital 0&M Total  Treatment  Medical Tourism Total  Balance
Investment : Saving Issues Recession
1 2002 21,352 0 21,352 0 0 0 0 21352
2 2003 7,016 0 7,016 0 0 0 0 -7,016
3 2004 43,463 0 43,463 0 0 0 0 -43,463
4 2005 71,497 0 71,497 0 0 0 0 -71,497
5 2006 - 72,237 _ 0 72,237 0 0 0 0 72,237
6 2007 39,489 2472 41,961 467 479 2,314 3,259 38,701
7 2008 9,131 9,131 2,478 2,070 14,571 19,119 9,989
8 2009 9,131 9,131 2,706 2,087 28,715 33,508 24377
9 2010 9,131 9,i31 2,945 2,103 44,963 50,012 40,881
10 2011 9,131 9,131 2,143 2,119 47,257 51,520 42389
11 2012 9,131 9,131 . 2,266 2,135 49,668 54,070 44,939
12 2013 9,131 9131 2,392 2,152 52,202 56,746 47,615
13 2014 9,131 9,131 2,520 2,168 54,866 59,553 50,423
14 2015 9,131 9,131 2,650 2,185 57,665 62,500 53,369
15 2016 9,131 9,131 2,784 2,201 60,607 65,592 56,461
16 2017 9,131 9,131 2,920 2,218 63,699 68,837 59,706
17 2018 9,131 9,131 3,059 2,235 66,949 72,243 63,112
18 2019 - 9131 9,131 3,201 2,252 70,364 75,817 66,686
19 2020 - 9,131 9,131 3,345 2,270 73,954 79,569 70,438
20 2021 9,131 9,131 3,345 2,210 73,954 79,569 70,438
21 2022 9,131 9,131 3,345 2,270 73,954 79,569 70,438
22 2023 9131 9,131 3,345 2,270 73,954 79,569 70,438
23 2024 - 9131 9,131 3345 . 2,270 73,954 79,569 70,438
24 2025 9131 9131 3,345 2,270 73,954 79569 - 70,438
25 2026 - 9131 9,131 3345 22710 73,954 79,569 70,438
26 2027 .9,131 9,131 3,345 2,270 73,954 79,569 70,438
27 2028 9,131 = 9,131 3,345 2,270 73,954 79,569 70,438
28 2029 9,131 9,131 3,345 2,270 73,954 79,569 70,438
29 2030 9,131 9,131 3,345 2,270 73,954 79,569 70,438
30 2031 9,131 9,131 3,345 2,270 73,954 79,569 70,438
31 2032 9,131 9,131 3,345 2,270 73,954 79,569 70,438
Evaluation Indices NPV: 25499 Million RS *1
- BfC 113
" EIRR: 13.4%

Note: *1 Discounted at 12%
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Direct

Benefits of
Sewerage
System

Benefits

L

.

~ Improvement of Surrounding Environment

1. Cost Reduction for Precautionary Measures against Water Borne Diseases
2. Cost Reduction of Medical Expenses for Water Borne Diseases

3. Reduction in Losses of Working Opportunity due to Water Borne Diseases
4. Reduction in Costs for Exterminating Noxious Insects

5. Restoration of Clear Stream in Watercourses

6. Getting rid of Offensive Bad Smell from Open Channel

ee

Needless Investment for Septic Tank in Individual System Areas

1. Cost Needless to Settle Septic Tank in Arcas without Sewerage Collection Services
2. Cost Needless to Operate and to Maintain Septic Tank

3. Cost Needless to Treat and to Dispose of Sludge

4. Improvement of Living Space owing to Removal of Septic Tank

II. Conservation of Tourism Resources such as Coral Reef and Beach for Playing

1. Conservation of Natural Environment along Seashore
2. Keeping Attraction of Foreign and Domestic Tourists
3. Promotion of Regional Industries Related to Tourism in RMR

IV. Conservation of Public Water Quality

1. Cost Reduction for Purification of Supply Water

2. Cost Reduction for Water Treatment for Industrial Process

3. Proposal of Public Water Space for Recreation and Water Sports
4. Prevention against Water Contamination of Groundwater

V. Other Effects

1. Recirculation of Treated Sewage Water for Water Resources
2. Effective Use of Treated Sewage Sludge

Indirect

Benefits

Fig. H3 -2

L

Conservation of Public Water Quality

Bettenment of Living Circumstances
Improvement of Fishery in Public Waters
Improvement of Water Transport

Reduction of Damages to Urban Crop Production
Improvement of Urban Landscape

L. Other Effects

Repercussion Effects to Regional Economy owing to Investment of Sewerage System
Enlightenment Effects of Urban Environment

Enbancement of Recife's Image on Advanced Environmental Policy

Application of Treatment Technology and Know-how to Other Engineering Fields

Benefit Structure of Sewerage Treatment System in RMR
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