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Acronyms and Abbreviations

Term or abbreviation

Meaning

ANRSC National Regulating Authority of Public Local Services
ARA Romanian Water Association
CBA Cost Benefit Analysis
cC County Council
CFCU Central Finance and Contracting Unit
EBRD European Bank for Reconstruction and Development
EIA Environmental Impact Assessment
ElB European Investment Bank
EU European Union
FB's Final Beneficiaries
FFédération Internationale des Ingénieurs-Conseils {International
FIDIC . . .
Federation of Consulting Engineers)
FOPIP Financial and Operational Improvement Program
Technical Assistance for Institutional Strengthening of ISPA Final
FOPIP | Beneficiaries in the Water and Waslewater Sector, ISPA Measure
2003 RC 16 P PA 012, EuropeAid/11962%/D/SV/IRO
FOPIP || institutional Strengthening of Future EU Financed Projects
Beneficiaries, EuropeAid/123094/D/SER/RO
GoR Government of Romania
IDA The Intercommunity Development Association
IFI International Financing Institution
ISPA Instrument for Structural Policies for pre-Accession
LA Local Authority
LC Local Council
lcd Litres per capita per day (referring to the consumption of water)
LOS Levels of Service
m Metre
md Cubic meters per day
m3fyr Cubic meters per year
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Term or abbreviation

Meaning

MEI Ministry of Environment

MEF Ministry of Economy and Finance

MAI Ministry of Administration and Interior

NRW Non-Revenue Water

ROC Regional Operating Company (for water and wastewater)
SAMTID Small and Medium Towns Infrastructure Development
SCADA Supervisory Control And Data Acquisition

TA Technical Assistance

ToR Terms of Reference

uiw Unaccounted for Water

VAT Value Added Tax

WFD Water Framework Directive

WTP Water Treatment Plant

WWTP Waste Water Treatment Plant
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0 EXECUTIVE SUMMARY

The purpose of the summary is to provide a general overview of the appreach and
methodology applied and to highlight the main conclusions of the analysis. In order to
offer a general overview of the project, the summary contains information also from other
reports such as Institutional Analysis Report and Report on Technical Feasibility Study.
For further details regarding these issues, the reader should study the respective
annexes to the Cohesion Fund Application.

0.1 Project area and beneficiaries

The project is tocated in Bacau County, in the North - Eastern region of Romania, having
a total surface of 6.621 km2 The project considers investments for the following
agglomerations (population in 2008):

+ Bacau with a total population of 197,013 inhabitants;
+ Moinesti with a total population of 23,902 inhabitants;
+ Buhusi with a population of 19,644 inhabitants;

o Darmanesti with a population of 11,508 inhabitants;
e Targu Ocna with a population of 12,118 inhabitants;

The beneficiary of the Project is the regional operator (ROC) from Bacau County, SC
Compania Regicnala de Apa Bacau SA.

0.2 Project objectives

The general objective of the project is to provide a local strategy for the development of
the water and wastewater sector in order to comply with the general targets negotiated
by Romania in the accession and post-accession framework.

The main objectives of the project are:

+ To ensure compliance with the national and EU legislation within the fransition
periods agreed between Romania and EU for environmental sector:

o Objective 1 — Implementation of the EU Directive 91/271/CEE
{transposed into national legislation by NTPA 011/2002) regarding
collection and treatment of the urban wastewater within the county of

14
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0.3

Bacau and to avoid discharge of untreated urban wastewater into natural
body rivers;

o Objective 2 — Compliance with EU Directive 98/83/EC on the quality of
water intended for human consumption transposed into national
legislation by the Law 458/2002 on drinking water quality amended by
Law 311/2004;

+ To ensure an optimal utilization of the EU funds;

» To assist the project promoters in developing local capacity for future project
development;

* To define a long term phased investment program.

The project is targeting the rehabilitation and extension of existing water and wastewater
infrastructure in order to achieve the fulfillment of the objectives of the Priority Axis 1.

The project objectives are presented in more details in the Report on Technical
Feasibility Study.

Project description and costs

The project consists of the rehabilitation and extension of the water supply and
sewerage systems in Bacau County. The project consists of a mix of investment
component for each urban area which is described in details in the Report on Technical
Feasibility Study.

The investment costs are separately estimated and stated for each agglomeration. The
estimated investment coslts contain primarily the Project investment cost to be
implemented during the period 2010 to 2013 (part of the Long Term investment plan)
and in addition replacement cost and additional investment cost as required up to the
design horizon 2039.

In order to select the most appropriate options for each investment component a detailed
option analysis was conducted. Several specific options have been considered for each
location of the works. Where, more detailed option analysis was required, this was
performed using investment and operating costs analyses (including a financial analysis
of options).

The estimate of the project investment cost actually to be spent at the time of
implementation has to take into account the anticipated price increases (inflation)
according to the macroeconomic scenario.

15
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T

65,134

prices {amounts in Euro)
2 B e

e
T

2,540,239

2,605,373

1,302,687

Water activity 6,513,434
Wastewater activity 98,773,807 987,738 | 38,521,785 1 39,509,523 19,754,761
Total 105,287,240 1,052,872 | 41,062,024 | 42,114,896 | 21,057,448

1,505,211

Water activity 71,256,996 69,210 2,785,577 2,936,998
Wastewater activity 110,656,240 1,049,549 | 42242237 | 44,538,482 | 22,825,972
Total 117,953,237 1,118,759 | 45,027,814 | 47,475,480 | 24,331,183

The breakdown of the investment costs per agglomerations in current prices is
presented in the following table:

Table 0-2 Investment co

B

ts breakdown per agglomerations (in million Euro current prices)

Bacau Mill. EUR current 36.941 0.350 14.102 14.869 7.620

Moinesti Mill. EUR current 19.543 0.185 7.460 7.866 4.031

Buhusi Mill. EUR current 19.668 0.187 7.508 7.916 4.057

Darmanesti Mill. EUR current 26.345 0.250 10.057 10.604 5.434

Targu Ocna Mill. EUR current 15.457 0.147 5.900 6.221 3.188

Total Mill. EUR current 117.953 1.119 45.028 47.475 24.331
0.4 Financial analysis

The objective of the Financial Analysis (FA) is to assess the financial viability and
sustainability of the Project over the entire project lifetime.

In general terms the FA takes into account all relevant data and information made
available from the various sources and especially the reports, financial statements and
production / service data provided by the regional operator for the year 2008. It takes
further into account the socio-economic data and background information presented in
the Master Plan Report and the technical concepts, demand projections and cost
estimates, as detailed in the respective chapters of the Feasibility Study.
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According to EU standards of the CBA, and thus also the financial analysis has to use
the “incremental method”: that means, the project is evaluated on the basis of the
differences between the scenario “with the project” and an alternative scenario “without
the project”. For the “with project” scenario cost and revenues considered must be those
of a scenario of efficient operation. For the "without project” scenario cost and revenues
considered are those of a “business as usual” without any major new investments or
replacements.

The main assumptions used for the financial analysis considering the “Without Project
Scenario” and the “With Project Scenaric” are presented in the following table:

Table 0-3 Assumptions for “with” and “without project scenario”

Criteria .

Without Praject Scenario

With Project Scenario

Water Supply:

Connection rates

Connection rates are kept constant at the
level of 2009,

Starting with the base year 2010, the connection
rates to water supply and sewerage networks
increase in line with the network extension
measures of the project; the level of connected
reached by the “population in the agglomeration
area” by the year 2014 remains on this level from
2014 onwards.

Metering rates

The metering rates remain constant for
all localities fo the level recorded in 2009
for residential and non-residential
consumers. This assumption reflects the
urgent necessity of the operators to
introduce consumption based billing as
an effective measure to reduce their
commercial losses. The metering process
will be financed by the ROC.

The metering rates increase far all localities to
over 90% in 2014 for residential and non-
residential consumers. This assumption reflects
the wgent necessity of the operators to introduce
consumption based billing as an effective
measure to reduce their commercial losses. The
metering process will be financed by the ROC.

Specific water
consumption
(residential)

Starting with the actually billed per capita
consumption for 2009 (based on data
provided by the company), specific billed
water consumption is assumed to
decrease in the first stage as resutt of
price increases (elasticity with tariffs) and
then increases as result of individual
wealth (elasticity with individual weaith).

Starting with the actually billed per capita
consumption for 2009 (based on data provided
by the company), specific hilled water
consumption is assumed to decrease in the first
stage as result of price increases (elasticity with
tariffs) and then increases as result of individual
wealth {elasticity with individual wealth).

Specific water
consumption (nen-
residential)

The number of connections remains
constant at the level of 2009 while the
individual water consumption is slightly
increasing. {minimum economic growth}

The non-domestic water consumption is slightly
increasing (minimum economic growth).

Physical water
losses (network
and other losses)

Due to lack of network rehabilitation,
physical water losses are expected
slightly decrease due to parallel
investments.

Due to project implementation the level of losses
are expected to decrease. In cases of lack of
network rehabilitation, physical water losses are
expected slightly decrease due to parallel
investments.

Wastewater:

Infiltration into
sewers

Due to lack of network rehabilitation, the
infiltration levels are expected to increase
in the following years.

Due to project implementation the level of
infiltrations are expected to decrease.
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Criteria

Without Project Scenario

With Project Scenario

Fixed costs items:

Total Maintenance

During the previous years, due to lack of

During the previous years, due to lack of

(Consider water financial resources, the maintenance financial resources, the maintenance costs

and wastewater costs recorded by the operator are at low | recorded by the operator are at low level. After

separately or level. Due to further deterioration of the the completion of the investments the

together) system, the maintenance costs are maintenance costs related to the new
considered to increase in the following investments are set at a normative level of 1% of
years. The assumptions used are main works, respectively 3% of plant and
presented in the Chapter - Projection of machinery.
Operation Cost for "Without Project
Case”.

Staff Cost In the following years the number of staff | After the project investment will become

is considered to remain constant; the
salaries are assumed to increase in real
term by a cumulated factor of 3.30 for the
period 2010-2039.

operational, the number of personnel is
individually estimated according to the
requirements of the new systems. The salaries
are assumed to increase in real term by a
cumulated factor of 3.30 for the period 2010-
2039.

Administration Cost
(Consider water
and waslewater
separately or
together)

Administrative costs are based on the
data as provided for the base year 2009.

For the period 2010 to 2039
administration costs are assumed to
increase in real term in line with the
assumed real terms increases of material
costs.

Administrative costs are based on the data as
provided for the base year 2009; for the period
2010 up to finalization of investment
implementation, the administration costs are
assumed to increase in real terms according to
the real increase factor of material costs.

After completion of the investment measures the

administrative costs are adjusted based on the
requirements for each agglomeration.

Variable cost

items:
Energy Cost Water | Cost of electricity is based on the data Until completion of the investments, cost of
Supply provided by the company for the yeaar electricity is based on the data provided by the

2009 and projected proportionally to
water production; it is increased
accordingly in real terms.

company for the year 2009 and projected
proportionally to water production; it is increased
accordingly in real terms

After completion of the investments the energy
costs are estimated based on the technological
changes, level of leakages, and are projected
proportionally to water production; they are
increased accordingly in real terms

Energy cost

Cost of electricity is based on the data

Until completion of the investments, cost of

wastewater provided by the company for the year eleclricity is based on the data provided by the
2009 and projected proportionally to company for the year 2009 and projected
wastewater quantities; it is increased proportionally to wastewater quantities; it is
accordingly in real terms. increased accordingly in real terms,
After completion of the investments the energy
costs are estimated based on the technological
changes, the level of losses and the level of
infiltrations; and are projected proportionally to
wastewater quantities; they are increased
accordingly in real terms
Consumables:
Water Supply Cost of materials, chemicals, etc. is Until completion of the investments, cost of

based on the data provided by the
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company for the year 2009 and projected
proportionally to wastewater quantities, it
is increased accordingly in real terms.

Criteria Without Project Scenario With Project Scenario
company for the year 2009 and projected | materials, chemicals, efc. is based on the data
proportionally to water production; it is provided by the company for the year 2009,
increased in real terms by a cumulated projected proporticnally to water production and
factor of 1.38 for the period 2010-2039. heing increased accordingly in real terms.
After the completion of the investment measures
the level of material costs is estimated based on
the technological changes and level of leakages,
being projected proportionally to water
preduction and increased in real terms by a
cumulated factor of 1.38 for the period 2010-
20309,
Wastewater Cost of materials, chem_icals, etc, is Until completion of the investments, cost of
Treatment based on the data provided by the

materials, chemicals, etc. is based on the data
provided by the company for the year 2009,
projected proportionally to water production and
being increased accordingly in real terms.

After the completion of the investment measures
the level of material costs is estimated based on
the technological changes and level of infiltration,
being projected proportionally to wastewater
generation and increased accordingly in real
terms.

Sludge Disposal

Sludge disposal
wastewater

Presently there are no sludge disposal
costs.

It is therefore assumed that disposatl
practices will remain the same for the
period 2010-2014.

From 2014 onwards the sludge disposal
costs were calculated considering the
sludge generated quantity for each
agglomeration and the unit costs of
disposal.

Presently there are no sludge disposal costs,

It is therefore assumed that disposal practices
will remain the same for the period 2010-2014.

From 2014 onwards, the cost of sludge disposal
is estimated based on unit cost, projected
proportionally to sludge generation; it is
increased accordingly in real terms. The unit
costs used are calculated based on the different
option for sludge disposal for each
agglomeration.

Apele Romane

the volumes of wastewater discharged
and fees applied.

(AR} Charges:
Water Supply Cost of raw water is based on the data Until completion of the investments, cost of raw
provided by the company for the year water is based on the data provided by the
2009 and projected proportionally to company for the year 2009 and projected
water production; it is increased proportionally to water production; it is increased
accordingly in real terms accordingly in real terms.
After completion of the investments cost of raw
water is estimated, based on unit cost, the
technological changes, tevel of leakages; and is
projected proportionally to water production; it is
increased accordingly in real terms.
Penalties
Wastewater The penalties are calculated based on No penalties for discharging non compliant

treated wastewater are applied for this scenario
given that the treated wastewater at the end of
the project implementation will comply with the
provisions of the legislation in force.

COHESION FUND CONSULTANTS EAST ROMANIA
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The assumptions are presented din details in Chapter 5.5 — Projection of Operating
costs.

The project related cash flow over the evaluation period 2010 to 2039 comprises:

¢ Investment cost of EUR 117,953 miillion {current prices) as presented in CBA
Report - Annex 1-3; Replacement cost for E&M equipment (after 15 years of
utilization) of EUR 22,7 million (in constant prices) as presented in CBA-Report -
Annex 1-3;

* Incremental O&M cost (water supply and waste water services) as presented in
CBA-Report - Annex 1-4;

¢ Incremental revenues (water supply and wastewater services) as presented in
CBA-Report - Annex 1-5;

s Incremental working capital as presented in CBA-Report - Annex 1-5;
The level of the financing gap calculated with a discount rate of 5% is 91.15%.

According to the Operational Sectoral Program, the financing mix for financing the
“financing gap” can have the following structure of financing sources:

+ EU Grant for the priority axis: 85%;
s State Budget Contribution: 10-13%;
+ Local Budget Contribution: 2-5%.

For setting the tevel of Local Budgets contribution, the following issues have been taken
into account:

+ The economic situation and development of Bacau County is below to the
national average;

+ The smaller municipalities have limited own revenues, most of their revenues
being linked to the transfers from central and county budgets.

Considering these issues it is obvious that the financing revenues at local budget level
are limited. Due to this reason the level of Local Budgets contribution is set to the
minimum level of 2% from the financing gap and the contribution from the state budget
consequently to a level of 13% from the financing gap.

The detailed results of the analysis are presenied in Annex 1-7.

Taking into account the detailed analysis from the previous chapter, the Consultants
propose the following financing scheme for the project (as percentage of total eligible
costs):
20
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¢ EU Grant: 77.48%;
+ Siate Budget subsidy: 11.85%;
+ Local Budgets contribution: 1.82%;

¢ Loan contracted by the ROC: 8.85%

The financing plan for the eligible cost is presented in the following table:

334
Eligible expenditures | EUR current | (117,953.237) (1,118,759) | (45,027,814) | (47,475,480} | (24,331,183)
EU Grant EUR current 91,391,567 866,828 | 34,888,084 | 36.784,565 | 18.852,090
State Budget EUR current 13,977,534 132,574 | 5335825 | 5625875 | 2,883,261
Contribution
Local Budget EUR current 2,150,390 20,396 820,896 865,519 443579
Contribution
ROC Loan EUR current 10,433,746 98962 | 3.983,000 | 4199521 | 2.152.255

For the local contribution part the only available option is the contribution by all local
authorities involved into the project.

The following table presents the contribution of each local autharity to the amount of
EUR 2.150 million.

EUR (current pri

Bacau EUR current 458,385 0 4348 ¢ 174,985 | 184,497 94,555
Margineni EUR current 31,944 0 303 12,194 12,857 6,589
Hemeius EUR current 71,191 0 675 20,177 28,654 14,685
Letea Veche EUR current 25,181 0 239 9,616 10,139 5,196
Consiliul Judetean EUR current 86,762 0 823 33,121 34,921 17,897
Buhusi EUR current 358,561 0 3,401 | 136,878 ¢ 144,319 73,963
Moinesti EUR current 356,277 0 3379 | 136,006 | 143,399 73,492
Darmanesti EUR current 480,292 0 4,555 | 183,348 | 193,315 99,074
Tg. Ocna EUR current 281,787 0 2,673 | 107,570 | 113,417 58,126
Total EUR current 2,150,390 0 20,396 | 820,896 | 865,519 | 443,579

The financial NPV and the Financial Rates of Return with

assistance are as follows:
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T b!e_ _0-6__Fir_|anc_:ial NPV and Rates of _Ret_urn _
FRR/C - {: o FNPV/C [ “FRR/C |7 " “FNPV/K- - | FRR/K
-5.38% (13,816,434 0.2% (11,448,837} -0.66%

(88,623,923)

The affordability analysis presents the following conclusions:

+ The average affordability ratios for average Decile 1 household is 5.2% in 2014;
decreasing gradually to a level of 3.2% at the end of the evaluation period.

¢ For the main urban area (Bacau Municipality), the affordability ratio of the lowest
decile (Decile 1) is 5.4% in 2014, decreasing gradually to a level of 3.3% at the
end of the evaluation period.

« The tariff strategy was designed to reach the maximum affordable limits in the
year 2014. After this period, the affordability limit is decreasing slowly due to the
following reasons:

o the investments included in the Cohesicn Funds Application represents
only a limited part of the total investments included in the master plan and
the ROC will have to do also other investments in the area (the financing
of this investments cannot be identified in this moment, this is why these
amounts are not considered in the analysis). The master plan mentions
the following levels of investment that need to be implemented in Bacau
County in the following years {in the following years it is expected that the
Bacau ROC will take over the operation in all localities from the County):

= For the period 2014-2018: 458 million Eurg;
» For the period 2014-2038: 997 million Euro;

The above mentioned levels of investments were compared with the potential
additional revenues that could be generated if the affordability level for the
Decile 1 would have been kept at 4% for the entire period of analysis. The
results are the following (comparing the net present values of revenues and
investment costs):

= The additional revenues represents 2.8% of the total investment
needs for the period 2014-2038;

= The additional revenues represents 4.9% of the total investment
needs for the period 2014-2018;

The above results show that the potential additional revenues generated can
cover only a limited part of the investment needs, showing the need for grant
also for the financing of the future investments.

22
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Considering that the additional investments will be performed mainly in rural
areas (with lower cost efficiency), the above approach takes into
consideration the application of the solidarity principle (the revenues
generated in the “richer” area will be used to finance or co-finance
investments in “poorer” areas).

o the water hill is increasing slower than the average household revenues
because the households needs will become more sophisticated and the
basic needs (like water and wastewater) will receive a lower percentage
from the household revenues. As a general figure, the average household
bill will increase, as an affordability ceiling will slowly decrease.

The maximum affordability ratio for average income households reached in 2014,
is between 1.0% - 2.4%, having an average level of 2.4% (the smaller cities have
lower consumption).

Even if at first sight the tariff increases seem high the local authorities committed
themselves to implement this tariff increases in order to assure a sound development of
the ROC in the following years and assure quality services. The management team of
the ROC is aware that the tariff increases will put a high pressure on the customers but
they are confident that, considering the good collection mechanism in place, they can
assure a high collection rate.

The following tariffs and increase of tariffs (in real terms) have been inciuded in the
delegation contract which was signed in the second semester of 20098. In order to assure
a sustainable development of the operator and reasonable levels of affordability ratio the
tariff strategy has been approved by a Local Council Decision.

Table 0-7 Tariff strategy

Tariff unification strategy Actual 2011 2012 | 2013 2014
Tariffs
Bacau
Water 2.62 0.0% | 0.0% 5.0% 8.2%
Wastewater 1.00 300% | 0.0% | 25.0% | 35.0%
Moinesti
Water 2.57 0.0% | 0.0% 7.0% 8.2%
Wastewater 0.77 240% | 0.0% | 45.0% | 58.5%
Buhusi
Water 2.62 0.0% | 0.0% 5.0% 8.2%
Wastewater 0.75 240% | 0.0% | 40.0% | 68.5%
Darmanesti
Water 1.06 49.0% | 0.0% | 33.0% (| 41.7%
Wastewater 0.43 670% | 0.0% | 700%1{ 79.7%

COHESION FUND CONSULTANTS EAST ROMANIA
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Tariff unification strategy Actunal 2011 2012 2013 2014
Tariffs

Targu Ocna

Water 2.05 926% | 0.0% | 10.0% | 20.8%

Wastewater 0.87 160% | 0.0% | 35.0% | 61.0%
Traian

Water 1.66 193% | 0.0% | 200% | 253%

Wastewater - - | 0.0% 0.0% 0.0%
Filipesti

Water 1.66 193% | 0.0% | 20.0% | 25.3%

Wastewater - -1 0.0% 0.0% 0.0%
Magiresti

Water 1.66 193% | 0.0% | 200% | 253%

Wastewater - -1 0.0% 0.0% 0.0%
Ardeoani

Water 1.80 150% | 0.0% | 155% | 24.5%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Podun

Water 1.61 20.5% | 0.0% | 22.0% | 258%

Wastewater - 0.0% [ 0.0% 0.0% 0.0%
Tatarasti

Water 1.71 17.5% | 0.0% | 20.0% | 23.4%

Wastewater - 0.0% [ 0.0% 0.0% 0.0%
Prajesti

Water 1.61 20.5% [ 0.0% [ 22.0% | 25.8%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Faraoani

Water 1.62 204% | 0.0% | 22.0% | 25.1%

Wastewater 0.65 340% | 0.0% | 45.0% | 73.7%
Buciumi

Water 1.59 214% [ 0.0% | 22.0% | 264%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Casin

Water 1.94 113% | 0.0% ] 150% | 19.8%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Hemeiusi

Water 4.07 -13.4% | 0.0% | -11.9% -4.2%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Margineni

Water 3.42 -8.2% | 0.0% -7.3% 2.3%

Wastewater - 0.0% | 0.0% 0.0% 0.0%
Magura

Water 1.30 24.6% | 0.0% | 30.0% | 41.4%
COHESION FUND CONSULTANTS EAST ROMANIA © B 2010
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Tariff unification strategy Actual 2011 2012 | 2013 2014
Tariffs
Wastewater - 00% | 0.0% 0.0% 0.0%
Stefan cel Mare
Water 1.53 235% | 0.0% | 21.0% | 30.2%
Wastewater - 0.0% | 0.0% 0.0% 0.0%

The detailed tariffs evolutions are presented in Annex 1.5

0.5 Economic analysis

In order to prove that the project is advantageous to the society of the country the
Consultant has performed a detailed economic analysis.

The economic analysis is based on the following assumptions:
s The period for the economic evaluation is 2010 to 2039;
s The base year for evaluation is 2010, the first year of project implementation;
» All cost and benefit figures are stated in constant prices;
» Discount rate used for calculation of NPV is 5.5%.
The cost components considered in the economic evaluation are:
+ Project investment cost;
+ Replacement cost;
+ Project OM&A cost.
e+ CO0OZ emissions;

The summarizations of the individual benefits are presented in the following table
(according to the JASPERS CBA Guide for Romania).

8 Project unitary benefits according to CBA Guide

Table 0

Type Base for calculation Monetary value Comments

Mr. Of households in 148 Eurcfhousehold/year

Access to drinking water project service area (2008 value)

Nr. Of people living in 20.4 Euro/personfyear
the project service
area (2008 value)

Improvement of waler bodies
(use value)

25
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0.6

Type

Base for calculation

Monetary value

Comments

Improvement of water bodies
(non use value)

Nr. Of households in
project service area

0.004 - 0,011
Euro/household/year/KM
river

Cost savings to customers —
private well

Nr. Of households
newly connected

315 Euro/householdfyear

Cost savings to customers —
sewage disposal

Nr. Of households
newly connected

348 Euro/householdfyear

Cost savings to operator —
water abstraction

Incremental water
savings (in ms)

Water abstraction fee
(Apele Romane)

Cosl savings to operatar —
energy consumption

CO, emission savings
(in tonnes})

From 25 Euroftonne in
2010 to 45 Euroftonne in
2030

The Benefit/Cost Ratio is 2.67, the ERR 18.9 %, and the NPV calculated at a discount
rate of 5.5% is EURC 201.4 million.

The project shows satisfactory economic indicators with economic benefits significantly
exceeding economic cost,

The detailed calculations are presented in the Sheet “Economic Analysis” of the
Financial Model {Annex 1-9).

Sensitivity and risk analysis

In order to validate the assumption used and to identify the most sensitive variables, a
detailed sensitivity analysis is performed in three parts:

s Analysis (1) shows the effects of variation in key parameters on the “financing

mix

« Analysis (2) shows the effects of variation in key parameters on the “financial

resuits™;

* Analysis (3) shows the effects of variation in key parameters on the “economic

results”.

The following table shows the sensitive variables for the results of the financial analysis:

FERIRET ISy

Project investment cost {(in

T = e 2
crease of 1%)

Project investment cost (decrease of 1%)
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O&M costs {increase of 1%) -2.82% | -7.84% Yes
O&M costs (decrease of 1%) 2.82% 7.59% Yes
Revenues development (increase of 1%) 2.97% 8.39% Yes
Revenues development {decrease of 1%) | -2.97% | -8.72% Yes

We considered a variable as being sensitive if 1% of its variation leads to at least 1%
variation in the financial resulf indicator.

The following table shows the sensitive variables for the results of the ecornomic
analysis:

Variation in investment costs (increase of 1%) -0.91% -1.56% Yes Yes

Variation in investment costs (decrease of 1%) 0.90% 1.59% Yes Yes

Variation in CO2 emissions (increase of 1%) -0.002% -0.002% No No

Variation in CO2 emissions (decrease of 1%) 0.002% 0.002% No No

Variation of access to drinking water benefit (increase of 1%) 0.73% 0.40% Yes Yes

Variation of access to drinking water benefit {decrease of 1%) -0.73% -0.40% Yes Yes

Variation of improvement of water bodies (use value) (increase

of 1%) 0.52% 0.24% Yes No

Variation of improvement of water bodies (use value)

{decrease of 1%) -0.52% -0.24% Yes No

Variation in improvement of water bodies (non use value)

(increase of 1%) 0.00% 0.00% No No

Variation in improvement of water bodies (non use value)

(decrease of 1%) 0.00% 0.00% No No

Variation in cost saving to customers - private well (increase of

1%) 0.00% 0.00% No No

Variation in cost saving to customers - private well {decrease

of 1%) 0.00% 0.00% No No

Variation in cost saving to customers - sewage disposal

(increase of 1%94) 0.33% 0.23% Yes No

Variation in cost saving to customers - sewage disposal

(decrease of 1%) -(0.33% -0.23% Yes No

Variation in cost saving to operator water abstraction (increase

of 1%) 0.0000% | 0.0000% No No

Variation in cost saving to operator water abstraction (decrease

of 1%) 0.0000% | 0.0000% No No

Variation in cost saving to operator - energy consumption

(increase of 1%) 0.0055% | 0.0042% No No

Variation in cost saving to operator - energy consumption

(decrease of 1%) -0.0055% | -0.0042% No No

Variation in operating costs (increase of 1%) -0.92% -0.79% Yes Yes

Variation in operating costs (decrease of 1%) 0.92% 0.79% Yes Yes
27
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We considered a variable as being sensitive if 1% of its variation leads to at least 0.3%
variation in the economic result indicator,

A detailed risk analysis is performed for the selected sensitive variables; it is conducted
at 2 levels:

» Forfinancial analysis parameters;
s For economic analysis parameters.

Both risk analyses are carried out for a number of scenarios and anticipated probability
distributions for each scenario. The variables tested are:

s FNPV/C and FNPV/K for the financial analysis;
+ ENPV and ERR for the economic analysis.

The results / statistical parameters of the risk analyses are presented in the following two
tables.

Table 0-11 Statistical parameters for the risk analysis - financial analysis

Base case (88,623,923) {11,448,837)

Mean (92,802,207) (14,382,344)

Standard deviation 26,740,886 12,425,387
Norm. cum, distribution 0.562 0.593
Std. norm. cum. distribution 0713 0.724

ical parameters for the risk analysi

£

2

economic analysis

7

o :
Base case 18.9% 201,398,317
Mean 18.9% 200,015,017
Standard deviation 0.82% 13,341,670
Norm, cum. distribution 0.544 0.541
Std. norm. cum. distribution 0.707 0.706

The risk analysis indicates that there is no serious risk for a successful implementation
and operation of the Project Measure.

28
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CHAPTER 1

Project Area and
Beneficiaries
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1 PROJECT AREA AND BENEFICIARIES

1.1 Location of project

The project is located in Bacau County, in the North - Eastern part of Romania, having a
total surface of 6.612 km? From administrative point of view, Bacau county has three
municipalities (Bacau, Moinesti and Onesti), 5 cities (Buhusi, Darmanesti, Targu Ocna,
Comanesti and Slanic Moldova) and 85 communes.

Figure 1-1 Map of Bacau County

1.2 Areas of Project

The project considers investments for the following agglomerations (population in 2008);
+ Bacau with a total population of 197,013 inhabitants;
+  Moinesti with a total population of 23,902 inhabitants;
» Buhusi with a population of 19,644 inhabitants;
+ Darmanesti with a population of 11,508 inhabitants;
30
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+ Targu Ocna with a population of 12,118 inhabitants;

1.3 Beneficiary of the project

The beneficiary of the Project is the regional operator (ROC) from Bacau County, SC
Compania Regionala de Apa Bacau SA.

1.4 Projection of Socio-economic and Demand Data

1.4.1  Socic-economic and Demand Data for “With-Project-Case®

The projection of the socio-economic and demand data is presented in detail for the
particular service areas of the ROC Bacau in Annex 2-2 and summarized for the tolal
ROC in Annex 1-2. The key socio-economic and demand data, as used in the financial
projections for the “With Project Case” can be summarized as follows:

(1) Population

Table 1-1D

Bacau 196,708 | 195,142 | 193,993 | 182,310
Moinesti 23,858 23,641 23,483 22,007
Buhusi 19,607 19,429 19,299 18,084
Darmanesti 11,487 11,382 11,306 10,593
TarguQcna 12,095 11,985 11,905 11,155
Other 8,895 8,825 8,773 8,244
Total 272,651 | 270,404 | 268,759 | 252,394

The evolution of population is based on the official forecast of the National Institute for
Statistics and all the assumptions used are presented in detail in the Report “Technical
Feasibility Study”.

{2) Development of connection ratios to water and wastewater systems

Table 1-2 Development of the connection ratio to the public water supply system

31
COHESION FUND CONSULTANTS EAST ROMANIA © 032010



Europe Aid 123050/D/SV/RO AB95/0D-0021_VOL IV / Rev.2
FEASIBILITY STUDY BACAU COUNTY FINANCIAL AND ECONOMIC ANALYSIS BACAU

Bacau 90% 90% 90% 90%
Moinesti 84% 90% 90% 90%
Buhusi 85% 90% 90% 90%
Darmanesti 90% 90% 90% 90%
Targu Ocna 97% 97% 7% 97%
Other 90% 90% 90% 90%
Total related to project 89% 90% 90% 90%

Table 1-3 Development of the connection ratio to the public wastewater system
51 : I Toraeel =

a‘s“gg t i %
Bacau
Moinesti 90% 920% 90%
Buhusi 90% 90% 90%
Darmanesti 90% 90% 90%
Targu Ocna 90% 90% 90%
Total 90% 90% 20%

The evolution of connection rates is correlated with the imptementation of investments
and considers only the impact of the proposed investments costs.

(3) Development of water consumption

Regarding domestic water consumption it is assumed that the specific per capita
consumption is equal to the actually invoiced water sales.

Table 1-4 Development of specific water consumption (I/c/d) — (invoiced)

R TR
B

Bacau 106 96 101 123
Moinesti 87 81 85 105
Buhusi 45 82 86 106
Darmanesti 59 83 87 108
TarguQcna 76 34 88 109
Other 72 65 68 84
Average 96 21 926 118

In designing the individual demand forecast the following 2 elements were considered:

* The elasticity of quantity determined by the tariffs (the significant increases of
tariff on medium term will lead to a decrease of domestic water consumption);

32
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« The elasticity of quantity determined by the individual wealth {the increases of
household revenues on fong term will lead to increase in quantity);

The following main assumptions were used regarding the individual water consumptions
for agglomerations:

« Bacau:

o On medium term {2009-2014) a small decrease of the consumption as
result of the price elasticity ;

o On long term (2014-2039) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%f/year) in order to be relevant for water
consumption, so we used a more pessimistic factor.

+ Moinesti:

o On medium term (2009-2014) a small decrease of the consumption as
result of the price elasticity;

o On long term (2014-2039) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%/year} in order to be relevant for water
consumption, so we used a more pessimistic factor,

s Buhusi:

o On medium term (2009-2014) an increase of the consumption due to the
low values registered at the moment; aithough the water and wastewater
tariffs will increase, the consumption will present an inelastic evolution
related to this variable.

o On long term (2014-2039) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%/year) in order to be relevant for water
consumption, so we used a more pessimistic factor,

+ Darmanesti:

o On medium term (2009-2014) an increase of the consumption due to the
low values registered at the moment; although the water and wastewater
tariffs will increase, the consumption will present an inelastic evolution
related to this variable.

33
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o On long term (2014-2038) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%/year) in order to be relevant for water
consumption, so we used a more pessimistic factor.

¢ Targu Ocna:

o On medium term (2009-2014) an increase of the consumption due to the
low values registered at the moment; although the water and wastewater
tariffs will increase, the consumption will present an inelastic evolution
related to this variable.

o Onlong term (2014-2039) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%fyear) in order to be relevant for water
consumption, so we used a more pessimistic factor.

s Other:

o On medium term {2009-2014) a slight decrease of the consumption due
to the fact that there will be no investment made in the water sector;

o On long term (2014-2039) an increase of consumption determined by the
individual wealth. We considered that the GDP increase is a relatively
high indicator (average of 3-5%fyear) in order to be relevant for water
consumption, so we used a more pessimistic factor.

The individual demand forecast was prepared considering the specific situation of each
agglomeration and based on discussions with the ROC. Considering the significant
differences between the current individual censumptions, the usage of unigue
parameters for price and income elasticity was nol possible. In the agglomeration with
relatively low current consumption a slight increasing trend was considered. In these
agglomerations the affordability ratios are also low and the future tariff increases will not
have a significant impact on the willingness to pay.

The trend of the average individuat consumption is presented in the following chart:
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Figure 1-2 Individual Consumption Forecast

Average individual consumption evolution

130 - e - o PR

11‘0 e e e e e e ik e e e e U P

Iy

[}
h—4
Soo
(¥}
S,
o
290
—t
80 -
IU - . e e e e e eman e ———————
] O " B ) ) '\ 3\ & o b (3] v - o N
S N N N S Lty S T (. AR G
I M S S T S U U S ST

Source: Financial model.

The individual demand forecast was prepared considering the specific situation of each
agglomeration and based on discussions with the ROC. Considering the significant
differences between the current individual consumptions, the usage of unique
parameters for price elasticity was not possible. The elasticity factors used for calculating
the individual water consumptions are the following:

s Price elasticity on medium term:

o We have used a similar approach for all the agglomerations. We started
from the actual individual consumption data in 2009 provided by the

operator. An average elasticity factor of -0.18 was considered for the
period 2011-2014.

o For Buhusi, Targu Ocna and Darmanesti agglomerations, which have a low
actual consumption, we have used an increasing trend of consumption
determined by the increase of connection to sewerage services (the
households which are also connected to sewerage have the tendency to
consume more water);

The evolution of the individual consumption is not linked only to the evolution

of price but should be also linked to the level of primary and secondary
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metering. The historical evolution recorded in the Romanian Water Sector
proves that the impact of increase of metering on the evolution of individual
consumption has a significant impact regardless the evolution of the tariff.

Individual wealth elasticity for the long term individual consumption we have used an
average elasticity factor of 0.24.

On medium term, it was considered that the average water consumption of water will
equal the average wastewater generation considering the fact that the connection rates
to the both services will become equal {or very close). In the case of Bacau County, after
the finalization of investments (starting with 2014), in some of the agglomerations the
connection level to wastewater services will be almost equal to the connection level to
the water services.

The increase in average generation of wastewater is related to the extension of the
wastewater system and considering the fact that the operator will invoice as wastewater
quantity 100% of the water consumption.

The resuiting development of the domestic water sales is as follows:

Table 1-5 Development of domestic water sales

2

&5

g e 1 T S 3
Bacau 6,867,353 | 6,137,591 | 6,410,254 | 7,365,418
Moinesti 639,103 629,876 657,332 761,051
Buhusi 276,088 523,366 546,181 632,336
Darmanesti 222,387 310,336 | 323,859 374,921
Targu Ocna 325,400 356,417 371,960 430,628
Other 209,463 187,204 195,521 227,027
Total 8,539,793 | 8,144,788 | 8,505,107 | 9,791,380

Non-domestic water consumption (invoiced water sales) in most of the agglomerations is
assumed to decrease on medium term (2009-2014} as result of the present international
crisis and due to the price elasticity (increase of tariffs will lead to decrease of
consumption) and will have an increasing trend starting with 2014 as result of the
economic growth.

Table 1-6 Development of non-domestic water sales

Bacau 3,355,270 | 3,019,743 | 3,142,357 | 3,872,615
Moinesti 272,246 | 245,021 249959 | 277,559
Buhusi 89,010 80,458 83,725 103,182
Darmanesti 46,805 47,275 47,654 49,696
Targu Ocna 273,546 | 276,292 | 278,509 | 290,444
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&

Other 145000 | 113,682 | 118298 | 145,789
Total 4,181,877 | 3,782,472 | 3,920,502 | 4,739,285

{4) Development of level of losses

The evolution of the level of losses is correlated with the impact of investment
implementation. The level of losses does not consider the evolution of other investment
projects that will be implemented after the finalization of the proposed project. The
evolution of the level of losses for each agglomeration is presented in the following table:

| of losses
Bacau 54% 46% 46% 46%
Moinesti 51% 44% 44% 44%
Buhusi 50% 45% 45% 45%
Darmanesti 50% 47% 45% 45%
Targu Ocna 57% 50% 48% 48%
Other 50% 50% 50% 50%
Average 54% 46% 46% 46%

The evolution of losses is in line with the investment project implementation and with the parallel
investments performed by the ROC according to the loss reduction plan approved by the IDA,

{5) Development of wastewater generation

The development of the wastewater generation was estimated starting from the actual
consumptions, considering the level of water consumption for each category of
consumers and the impact of the investment project. The evolution of the wastewaler
generation for each agglomeration is presented in the following table:

Bacau 9,926,742 1 9,459,308 | 9,866,846 | 11,625,294
Moinesti 746,094 850,395 882,295 | 1,010,854
Buhusi 525,307 837,978 873,568 | 1,035,805
Darmanesti 2474 352,883 366,748 419,648
Targu Ocna 429,250 579,373 595,790 660,968
Tetal 11,629,867 | 12,079,937 | 12,585,248 | 14,752,569
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(6) Development of level of infiltrations

The evolution of the level of infiltrations is correlated with the impact of investment
implementation. The level of infiltrations does not consider the evolution of other
investment projects that will be implemented after the finalization of the proposed
project. The evolution of the level of infiltirations for each agglomeration is presented in
the following table:

Table 1-9 Development of level of infiltrations
: e o

Bacau 54% 52% 51% A47%
Moinesti 48% 43% 43% 39%
Buhusi 13% 8% 8% 7%
Darmanesti 0% 1% 1% 1%
Targu Ocna 41% 34% 33% 31%
Average 52% 48% 47% 43%

The evolution of infiltration is in line with the investment project implementation and with the
parallel investments performed by the ROC according to the infiltration reduction plan approved
by the IDA.

142 Socio-economic and Demand Data for "Without-Project-Case”

The projection of the socio-economic and demand data is presented in detail for the
particular service areas of the ROC Bacau in Annex 1-2 and summarized for the total
ROC in Annex 1-2. The key socio-economic and demand data, as used in the financial
projections for the “Without Project Case” can be summarized as follows:

(1 Population

The development of the population in the “Without Project Case” is the same as in the
“With Project Case”.

(2) Development of connection ratios to water and wastewater systems

For the “Without Project Case” it is assumed that the level of connection from 2009 to
the water system, respectively to the wastewater system, will remain constant over the
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entire period of analysis (we did not assume any investments related to connection of
new customers). The evolution of connection rates is presented in the following tables:

Table 1-10 Development of the connectlon rat|o to the public water supply system

e o i e
Bacau 90% 90% 20% 90%
Moinesti 84% 84% 84% 84%
Buhusi 85% 85% 85% 85%
Darmanesti 90% 90% 90% 90%
Targu Ocna 97% 97% 97% 97%
Other 90% 90% 90% 90%
Total related to project 89% 89% 89% 89%

Table 1-11 Development of the connectlon ratlo to the publlc wastewater system

Bacau 73% 73% 73% 73%
Moinesti 67% 67% 67% 67%
Buhusi 55% 55% 55% 55%
Darmanesti 1% 1% 1% 1%
Targu Ocna 55% 55% 55% 55%
Total 67% 67% 67% 67%

(3) Development of water consumption

Regarding domestic water consumption it is assumed that the specific per capita
consumption is equal to the actually invoiced water sales.

Bacau ‘ 16| o8 03] 126

Moinesti 87 31 85 105
Buhusi 45 70 74 91
Darmanesti 59 75 79 97
TarguOcna 76 80 84 104
Other 72 66 70 86
Average 96 92 97 118

In designing the individual demand forecast the following 2 elements were considered:
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» The elasticity of quantity determined by the tariffs (the significant increases of
tariff on medium term will lead to a decrease of domestic water consumption);

e The elasticity of quantity determined by the individual wealth (the increases of
household revenues on long term will lead to increase in quantity);

The individual water consumption on medium term (2008-2014) is assumed to have a
similar trend with the one for the “With-Project” Scenario due to tariff increases in 2009-
2010 (the tariff increases included in the Delegation Contract). However, due to lower
tariff increases, in most of the urban areas it was assumed that the level of individual
water consumptions for the "Without-Project” Scenario are higher than the ones for the
“‘With-Project” Scenario.

The resulting development of the domestic water sates is as follows:

Table 113 Delognt of domestic water saes

> =
Bacau 6,867,353 | 6,295,678 | 6,575,364 | 7,555,130
Moinesti 639,103 586,905 612,488 709,205
Buhusi 276,088 421,955 440,349 509,811
Darmanesti 222,387 280414 292,633 338,772
TarguOcna 325,400 339444 354,248 410,122
Other 209,463 192,026 200,557 232,875
Total 8,539,793 | 8,116421 | 8,475,639 | 9,755,914

The non-domestic water quantity will increase starting 2014 due to the economic growth.
Due to lack of investments and a lower tariff it was assumed that the non-domestic water
consumption will increase faster that in the case of “With-Project” Scenario.

-14 Development of non-domestic water sales

2 .
Bacau 3,355,270 | 3,019,743 | 3,126,800 | 3,853,444
Moinesti 272246 245,021 246,987 257,571
Buhusi 89,010 30,458 81,104 84,579
Darmanesti 46,805 47275 47,464 48,471
TarguOcna 273,546 276,568 277,676 283,566
Other 145,000 113,682 118,298 145,789
Total 4,181,877 | 3,782,747 | 3,898,330 | 4,673,420

{4) Development of level of losses
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