CHAPTER 10 PROJECT EVALUATION

10.1 Econemic Evaluation

As for the economic benefit of the Project, we estimated quantitatively the labor saving with the
improvement of the water supply. As the basis of labor cost, we adopted the average income of the
residents of four cities/towns in the study area. There is substantial discrepancy between the income
of the residents in Balti and Soroca, and income of the residents in Falesti and Riscani; the average
monthly family income (average size of family is 3 person} is about 600 lei in Baiti and Soroca and

about 400 lei in Falesti and Riscani.

As regards economic benefit other than labor saving, we can consider the positive effect on the health
of the residents but it is very difficult to estimate quantitatively. The increase of the land value and
the positive effect in industrial promotion may not have direct correlation with water supply

improvement.

When all the four packages proposed in this FS are implemented, the EIRR is 4.75% (Table 10.1).
This EIRR considers only labor saving by water supply improvement. Actual EIRR will exceed this
value if we consider other positive effects. If we consider only package 1 and 2, that is, excluding

the pipeline extension to Falesti and Riscani, EIRR will increase to 8.75% {Table 10.2).

The water supply situation is very serious in both Falesti and Riscani with respect to both quality and
quantity, but the cost of the pipeline extension to two towns, small number of residents and the low

income of the residents will decrease the monetary value of labor saving,.
10.2 Financial Evaluation

The scope of the financial evaluation in the feasibility study is focused to ACSB. The WITH is the
case that the proposed four packages in FS are implemented and the WITHOUT is that the proposed
packages are not implemented. As for the equipment that is now out of operation due to power
disconnection, we assumed that the normal and stable operation in long-term period of this old
equipment would be impossible. Technical judgment by the professional engineers in the study team
supports this treatment. Thus the object of the analysis is the difference between WITH and
WITHOUT. The cumulative liabilities, account receivables and the depreciation of the existing
facilities are out of analysis in this feasibility study because they are included in both WITH and

WITHOUT. The time frame of the feasibility study is from 2003 to 2015.

We have set up the following three cases for the analysis of the feasibility study.
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Case 1:  All the four packages are implemented with low interest loan.

Case 2: The package one and two are implemented with low interest loan and the package three and
four are implemented with subsidy.

Case 3: The package one and two are implemented with low interest loan and the package three and
four are suspended.

Currently, the wholesale price of ACSB is 1.43 lei/m’. ACSB is trying to increase the tariff to
1.62 lei/m’ and it will be realized within a couple of years. The 1.62 lei/m’ is at 2002 price level and
it is assumed that the tariff increase will be possible in proportion to inflation rate and real GDP
growth rate. As a result, the water tariff of ACSB at 2015 will be 6.00 lei/m® (2015 price). The
VAT (value added tax, currently 20%) is excluded from the analysis.

The revenue from water sales depends on the three factors, i.e., billing volume, tariff structure and
collection rate. The major cause of financial trouble of ACSB was low collection rate. This must be
improved. But until 2006, we expect the normalization of the payment from the retail Apa Canais to

ACSB, thus assume 100 % collection rate.

Initial investment costs consist of Machine and Electrical Equipment and Civil Works. Engineering
fee and contingencies are added. The professional engineers estimate these costs. The depreciation
period is 20 years for machine and electrical equipment and 40 years for civil works at straight-line

method (10% salvage value).

In addition to the O&M costs, we have to add the general and administrative expense. We adopt the
general and administrative expenditure of ACSB at 1999 financial reports when ACSB operated
during 12 months. The O&M costs will be assumed to increase in proportion to inflation and at the
rate of 70 % on real GDP growth.

As for the financial resources, the internal financing is absolutely impossible for ACSB.

The loan condition assumed is 2 percent interest rate, 30 years loan with 10-year grace period. The
loan at this category reflects grant nature at substantial degree. It has to be kept in mind that a loan
at this condition is usually not available and that the analysis actually shows the necessity of

government subsidy.

FIRR was 3.62% in Case 1 (Table 10.3), 7.99% in Case 2 (Table 10.4), and 6.51% in Case 3
(Table 10.5). The Case 1 shows the lowest FIRR because all the four packages will be implemented
with low interest loan. Even with extremely low interest loan, the result of the analysis shows that
the project is not feasible without government subsidy. With government subsidy for package 3 and
4, the FIRR is improved to 7.99%. If the package 3 and 4 is excluded from the project, the FIRR
will be 6.51%.
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If O&M expenditure increases in proportion to the real GDP per capita growth, FIRR in Case 1 will
be 1.91%, FIRR in Case 3 will be 5.89%, and FIRR in Case 3 will be 4.39%. The rationalization to

keep O&M in low level is absolutely necessary.

If the expected tariff collection rate is decreased to 90%, the FIRR in Case 1 becomes negative, FIRR
in Case 2 will be 2.63%, and FIRR in Case 3 will be 1.13%. Thus, the collection rate at high level is

critically important,

Until the year that new facilities will be operated, the two or four retail Apa Canals have to establish
the systems of the retail tariff collection and the payment to ACSB. During past one year, the
improvement of the financial management in ACB and ACS is remarkable. We are able to expect

full tariff collection from these two cities.

The pro forma financial statements are estimated for three cases. The year that net income become
positive is 2010 in Case 1 (Table 10.6), 2006 in Case 2 (Table 10.7), and 2006 in Case 3 (Table 10.8).
The water sales start from 2006 and the depreciation does not require actual cash outlay, therefore, the
financial situation of ASCB will be not so serious. The cumulative liabilities will disappear at 2014
in Case 1, 2009 in Case 2, and 2009 in Case 3. After that, ACSB will be able to accumulate the
profit rapidly, and the cumulative trade liabilities before 2002 will be repaid with this surplus.

As for the cash flow, the first four years in Case 1, first three years in Case 2 and Case 3 will face to
cash shortage. There is no cash income during first three years (2003-2005), but the payment of the
interest for the loan will start from the first year. Therefore, short-term working capital must be

secured somehow for the project implementation,

The negative equity situation will disappear at 2014 in Case 1, at 2004 in Case 2, and at 2004 in Case
3. But before these years, the cash position will be abundant and these cash will be used for the

repayment of the trade liability before 2002.

ACB and ACS informally accepted 1.62 lei/m® level of wholesale tariff. But in order to realize this
new tariff, the stable water supply from ACSB is necessary. From the last year, ACS did not
increase any new debt to ACSB. The existing debt to ACSB by ACS was accumulated before the
summer of 2001. The new uniform tariff in ACB will support the stable payment to ACSB.

As for ACF and ACR, there are some uncertainties in payment to ACSB. But even in Riscani, there
was financial improvement between 2001 and 2002. We believe that new uniform tariff in Balti will
have effect on surrounding cities and the economic recovery in the region will improve the financial

situation of local Apa Canals.
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As mentioned above, the substantial portion of the outstanding debt of ACSB will be able to be repaid
using the surplus cash in the pro forma financial statements. In addition to the cash surplus from the
operation, the collection of the existing tariff receivables will be utilized to debt repayment firstly.

Therefore, we envisage full repayment until 2015 if the assumption of the analysis will be realized.
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Table 10.1

EIRR Estimate for ACSB (Case 1)

(2002 USD)
Year Total Cost | Labor Saving | Net Benefit EIRR
2003 581,140 (581,140)
2004 10,049,240 (10,049,240)
2005 8,821,000 (8,821,000)
2006 7,092,027 2,353,684| (4,738,343)
2007 1,378,163 2,530,988 1,152,825
2008 1,578,510 2,720,138 1,141,628
2009 1,678,635 2,921,876 1,243,221
2010 1,790,318 3,136,988 1,346,670
2011 1,911,684 3,369,436 1,457,752
2012 2,040,583 3,617,286 1,576,703
2013 2,174,443 3,881,498 1,707,055
2014 2,319,752 4,163,132 1,843,380
2015 2,474,114 4,463,132 1,989,018
2016 2,474,114 4,463,132 1,989,018
2017 2,474,114 4,463,132 1,989,018
2018 2,474,114 4,463,132 1,989,018
2019 2,474,114 4,463,132 1,989,018
2020 2,474,114 4,463,132 1,989,018
2021 2,474,114 4,463,132 1,989,018
2022 2,474,114 4,463,132 1,989,018
2023 2,498,458 4,463,132 1,964,674
2024 3,206,437 4,463,132 1,256,695
2025 7,715,706 4,463,132} (3,252,574)
2026 7,646,328 4,463,132| (3,183,196)
2027 2,474,114 4,463,132 1,989,018
2028 2,474,114 4,463,132 1,989,018
2029 2,474,114 4,463,132 1,989,018
2030 2474114 4,463,132 1,989,018
2031 2,474,114 4,463,132 1,989,018
2032 2,474,114 4,463,132 1,989,018
2033 2,474,114 4,463,132 1,989,018
2034 2,474,114 4,463,132 1,989,018
2035 2,474,114 4,463,132 1,589,018
2036 2,474,114 4,463,132 1,989,018
2037 2,474,114 4,463,132 1,989,018
2038 2,474,114 4,463,132 1,989,018
2039 2,474,114 4,463,132 1,989,018
2040 2,474,114 4,463,132 1,989,018
2041 2,474,114 4,463,132 1,989,018
2042 2,474,114 4,463,132 1,989,018 4.75%
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Table 10.2

EIRR Estimate for ACSB (Case 3)

{2002 USD)
Year Total Cost | Labor Saving [ Net Benefit EIRR
2003 581,000 (581,000)
2004 9,492,000 (9,492,000)
2005 3,210,000 (3,210,000)
2006 1,240,027 2,119,722 879,695
2007 1,319,753 2,279,402 959,649
2008 1,400,640 2,449,750| 1,049,110
2009 1,488,910 2,631,435 1,142,525
2010 1,578,583 2,825164| 1,246,581
2011 1,680,460 3,034,506| 1,354,046
2012 1,782,904 3,257,719 1,474,815
2013 1,893,009 3,495,668 1,602,659
2014 2,011,333 3,749,267 1,737,934
2015 2,136,879 4,019,486 1,882,607
2016 2,136,879 4,019,486 1,882,607
2017 2,136,879 4,019,486 1,882,607
2018 2,136,879 4,019,486 1,882,607
2019 2,136,879 4,019,486 1,882,607
2020 2,136,879 4,019,486| 1,882,607
2021 2,136,879 4,019,486| 1,882,607
2022 2,136,879 4,019,486| 1,882,607
2023 2,635,435 4,019,486| 1,384,051
2024 10,432,458 4,019,486 (6,412,972)
2025 4,740,887 4,019,486 (721,401)
2026 2,136,879 4,019,486 1,882,607
2027 2,136,879 4,019.486| 1,882,607
2028 2,136,879 4,019,486 1,882,607
2029 2,136,879 4,019,486 1,882,607
2030 2,136,879 4,019,486f 1,882,607
2031 2,136,879 4,019,486] 1,882,607
2032 2,136,879 4,019,486| 1,882,607
2033 2,136,879 4,019,486| 1,882,607
2034 2,136,879 4,019,486| 1,882,607
2035 2,136,879 4,019,486| 1,882,607
2036 2,136,879 4,019,486] 1,882,607
2037 2,136,879 4,019,486] 1,882,607
2038 2,136,879 4,019,486 1,882,607
2039 2,136,879 4,019,486| 1,882,607
2040 2,136,879 4,019,486 1,882,607
2041 2,136,879 4,019,486 1,882,607
2042 2,136,879 4,019,486| 1,882,607 8.75%
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Table 10.3 FIRR Estimate for ACSB (Case 1, O&M 70%)
(2002 USD)

Year Land |Civil Wor M&E | OM&GA | Total Quiflow| Revenue | Net Cashilow FIRR
2003 140 27,0491 553,951 581,140 (581,140)
2004 8,240 813,692] 9,227,308 10,049,240 {10,049,240)
2005 0| 5,823,991| 2,997,009 8,821,000 (8,821,000)
2006 0| 5,746,905 1050951 1,240,027 7,002,027 1,870,558] (5,221 471)
2007 1,378,163 1,378,163| 2,125,217 747,054
2008 1,578,510 1,578,510} 2,492,122 913,612
2009 1,678,655 1,678,655] 2,693,549 1,014,894
2010 1,790,318 1,790,318| 2,913,931 1,123,613
2011 1,911,684 1,911,684| 3,154,910 1,243,226
2012 2,040,583 2,040,583] 3,412,702 1,372,119
2013 2,174,443 2,174 ,443( 3,682,550 1,508,107
2014 2,319,752 2,319,752| 3,976,979 1,657,227
2015 2,474,114 2,474,114| 4,291,644 1,817,530
2016 2,474,114 2,474,114] 4,291 644 1,817,530
7017 2,474,114 2,474, 1141 4,201,644] 1,817,530
2018 2,474,114 2,474,114| 4,291,644 1,817,530
2019 2,474,114 2,474,114| 4,291,644 1,817,530
2020 2,474,114 2,474,114] 4,291,644 1,817,530
2021 2,474,114 2,474,114} 4,291,644 1,817,530
2022 2,474,114 2.474,114] 4,291,644 1,817,530
2023 498,556| 2,474,114 2.972,670( 4,291,644 1,318,974
2024 8.304,577] 2,474,114 10,778,691] 4,291,644 (6,487,047)
2025 2,697,308{ 2,474,114 5,171,422] 4,291,644 (879,778)
2026 94,586( 2,474,114 2,568,7001 4,291,644 1,722,944
2027 2,474,114 2,474,114 4,291,644 1,817,530
2028 2,474,114 2,474,114] 4,291 644 1,817,530
2029 2,474,114 2,474,114| 4,291,644 1,817,530
2030 2,474,114 2.474,1141 4,291,644 1,817,530
2031 2,474,114 2,474,114| 4,291,644 1,817,530
2032 2,474,114 2,474,114| 4,291,644 1,817,530
2033 2,474,114 2,474,114| 4,291,644 1,817,530
2034 2,474,114 2,474,114] 4,291,644 1,817,530
2035 2,474,114 2,474,114] 4,291,644 1,817,530
2036 2474,114 2.474,114| 4201 644 1,817,530
2037 2,474,114 2.474,114| 4,291,644 1,817,530
2038 2,474,114 2,474,114] 4,291,644 1,817,530
2039 2,474,114 2,474,114 4,291,644 1,817,530
2040 2,474,114 2,474,114| 4,291,644 1,817,530
2041 2,474,114 2,474,114| 4,291,644 1,817,530
2042 2,474,114 2,474,114| 4,291,644 1,817,530 3.62%

Note: O&M will incerase at 70 percent of the growth of per capita GDP.
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Table 10.4

FIRR Estimate for ACSB (Case 2, O&M 70%)

(2002 USD)

Year Land [Civil Works) M&E | OM&GA | Total Outflow| Revenue | Net Cashflow FIRR
2003 140 27,049] 553,951 581,140 (581,140)
2004 0 274,690] 9,217,310 9,492,000 (9,492,000)
2005 0 316,658| 2,893,342 3,210,000 (3,210,000)
2006 0 0 0] 1,240,027 1,240,027] 1,870,556 630,529
2007 1,378,163 1,378,163] 2,125,217 747,054
2008 1,578,510 1,578,510] 2,492,122 913,612
2009 1,678,655 1,678,655| 2,693,549 1,014,894
2010 1,790,318 1,790,318) 2,913,931 1,123,613
2011 1,911,684 1,911,684] 3,154,910 1,243,226
2012 2,040,583 2,040,583| 3,412,702 1,372,119
2013 2,174,443 2,174,443} 3,682,550 1,508,107
2014 2,319,752 2,319,752] 3,976,979 1,657,227
2015 2,474,114 2,474,114/ 4,291,644 1,817,530
2016 2,474,114 2,474,114| 4,291,644 1,817,530
2017 2,474,114 2,474,114/ 4,291 644 1,817,530
2018 2,474,114 2,474,114| 4,291,644 1,817,530
2019 2,474,114 2,474,114| 4,291 644 1,817,530
2020 2474114 2474,114] 4,291,644| 1,817,530
2021 2,474,114 2,474,114] 4291,644] 1,817,530
2022 2,474,114 2,474,114 4,291 644] 1,817,530
2023 498,556( 2,474,114 2,972,670 4,291,644 1,318,974
2024 8,295,579| 2,474,114 10,769,693| 4,291,6441  (6,478,049)
2025 2,604,008] 2,474,114 5,078,122| 4,291 644 (786,478)
2026 0| 2,474,114 2.474,114| 4,291 644] 1,817,530
2027 2,474,114 2,474,114] 4291,644] 1,817,530
2028 2,474,114 2,474,114} 4,291,644 1,817,530
2029 2,474,114 2,474,114] 4,291,644 13817,530
2030 2474114 2,474,114] 4,291 644] 1,817,530
2031 2,474,114 2,474,114| 4,291,644 1,817,530
2032 2474114 2,474,114| 4,291 644| 1,817,530
2033 2,474,114 2,474,114| 4,291 644 1,817,530
2034 2,474,114 2,474,114) 4,291 644 1,817,530
2035 2,474,114 2,474,114| 4,291,644 1,817,530
2036 2,474,114 2,474,114| 4,251 644 1,817,530
2037 2,474,114 2,474,114| 4,291,644 1,817,530
2038 2,474,114 2,474,114| 4,291 644 1,817,530
2039 2474114]  2,474,114] 4,291 644] 1,817,530
2040 2,474,114 2,474,114| 4,291 644 1,817,530
2041 2474114 2474,114] 4,291,644 1,817,530
20472 2,474,114 2,474,114| 4,291,644 1,817,530 7.99%

Note: O&M will incerase at 70 percent of the growth of per capita GDP.
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Table 10.5 FIRR Estimate for ACSB (Case 3, Package 1 and 2 only, O&M 70%)
{2002 USD)

Year Land |Civil Worksy] M&E | OM&GA | Total Qutflow | Revenue | Net Cashflow FIRR
2003 1401 27,049] 553,951 581,000 (581,000)
2004 0 274,690] 9,217,310 9,492,000 (9,492,000)
2005 ol 316,658| 2,893,342 3 210,000 (3,210,000)
2006 0 0 0 1,240,027 1,240,027| 1,870,556 630,529
2007 1,319,753 1,319,753] 2,025,053 705,300
2008 1,400,640 1,400,640] 2,185,751 785,111
2009 1,488,910 1,488 910| 2,357,456 868,545
2010 1,578,583 1,578,583] 2,540,867 962,284
2011 1,680,460 1,680,460| 2,742,019 1,061,559
2012 1,782,904 1,782,904/ 2,951,376 1,168,472
2013 1,893,009 1,893,009{ 3,174,813 1,281,805
2014 2,011,333 2,011,333] 3,419,344] 1,408,011
2015 2,136,879 2,136,879| 3,673,956 1,537,077
2016 2,136,879 2,136,879] 3,673,956] 1,537,077
2017 2,136,879 2,136,879| 3,673,956 1,537,077
2018 2,136,879 2,136,879| 3,673,956 1,537,077
2019 2,136,879 2,136,879] 3,673,956 1,537,077
2020 2,136,879 2,136,879| 3,673,956 1,537,077
2021 2,136,879 2,136,879| 3,673,956 1,537,077
2022 2,136,879 2,136,879| 3,673,956 1,537,077
2023 498,556 2,136,879 2,635,435 3,673,956 1,038,521
2024 8,295,579| 2,136,879 10,432,458| 3,673,956 (6,758,501)
2025 2,604,008] 2,136,379 4,740,887/ 3,673,956 (1,066,931)
2026 0] 2,136,879 2,136,879 3,673,956 1,537,077
2027 2,136,879 2,136,879( 3,673,956 1,537,077
2028 2,136,879 2,136,879| 3,673,956 1,537,077
2029 2,136,879 2,136,879| 3,673,956 1,537,077
2030 2,136,879 2,136,879 3,673,956 1,537,077
2031 2,136,879 2,136,879| 3,673,956 1,537,077
2032 2,136,879 2,136,879| 3,673,956 1,537,077
2033 2,136,879 2,136,879| 3,673,956 1,537,077
2034 2,136,879 2,136,879| 3,673,956 1,537,077
2035 2,136,879 2,136,879| 3,673,956 1,537,077
2036 2,136,879 2,136,879 3,673,956 1,537,077
2037 2,136,879 2,136,879| 3,673,956 1,537,077
2038 2,136,879 2,136,879} 3,673,956 1,537,077
2039 2,136,879 2,136,879| 3,673,956 1,537,077
2040 2,136,879 2,136,879( 3,673,956 1,537,077
2041 2,136,879 2,136,879| 3,673,956 1,537,077
2042 2,136,879 2,136,879| 3,673,956 1,537,077 6.51%

Note: O&M will incerase at 70 percent of the growth of per capita GDP,
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10.3 Environmental Impact Assessment

During the master plan stage, the initial environmental examination (IEE) was conducted to identify
environmental items on which the implementation of the master plan would have potential impact,
and to propose the content of the Environmental Impact Assessment (EIA), as shown in Table 10.9, to
be conducted in the stage of the feasibility study on the priority project. Activities that may have
environmental impact are 1) construction of new facilities, and 2) operation of new facilities. These

activities included in the priority project that may have potential impacts are as follows:

C on of faciliti

* Transmission pipelines from Balti to Falesti and Riscani

* Distribution reservoirs in Falesti and Riscani
New operation
*  Water transmission (from Balti to Falesti, from Balti to Riscani)

The conclusions of the EIA conducted in the feasibility study are summarized below.

1) Measures to prevent negative impacts during construction and operation have been incorporated

into preliminary design of the facilities that might otherwise have important potential impact.

2) Other impacts are temporal, local, and insignificant.

3) As a whole, the implementation of the priority project will contribute to improve hygienic
conditions and convenience of daily life of the population, and also give positive influence on the

economic activities in the areas,
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A — Serious impact is expected.
B — Some impact is expected.

C - Extent of impact is unknown. (Examination is needed.

D - No impact is expected.  EIA is not necessary.

10-14

Table 10.9 Content of EIA Study According to the Result of IEE
N Item Content of ELA Result of
o | _ . | -1EE -
1 | Resettlement Quick examination of potential impacts after selection of alternatives for the C
reservoir sites.  Detailed plan will depend on the options proposed.
2 | Economic Field inspection of transmission pipeline corridor after formulation of more precise BandC
Activities alternatives of pipeline routes Vegetation pattern (agricultural, road protection zone)
and engineering structures may be affected by the construction Clarification of
potential scale of damages expected and assessment of site specific
compensation/mitigation measures.
3 | Traffic and Assessment of existing traffic conditions and formulation of project relation BandC
Public Facilities | scenarios. Impact scale identification and development of preventive actions.
4 ! Cultural After pre-selection of transmission pipelines corridors and reservoir tanks locations C
Property the request for relocation of archeological sites will be necessary. It is normal
procedures not only for ELA but for all designing documentation as well.
5 | Water Rights The detailed plan will depend on the formal requirements of fish authorities. C
and Rights of Preliminary discussion will be necessary. If identification of effects to the fish rights
Common is obligatory, the field investigation of aquatic population (bio-assessment) should
be implemented and potential impacts should be studied as well as
compensation/mitigation measures.
6 | Public Health Attention should be paid to the identification of water leaking areas within the C
Condition towns. The capacities and technical conditions of sewer and treaiment facilities
should be evaluated. Preliminary discussion with health authorities will be helpful.
7 | Waste Estimation of waste generation rate and evaluation of their hazard properties. B
Formulation of mitigation measures,
8 | Topography and | Quick examination of potential impacts after determination of alternatives for C
Geology reservoir sites.  Detailed plan will depend on the options proposed.
9 | Groundwater Quick examination of potential impacts after formulation of technical options for Dand C
sludge drying bed. Assessment of groundwater table and vulnerability of aquifer
affected. Detailed plan will depend on options proposed.
10 | Fauna and Flora | Site specific assessment of natural habitats located closely to the construction sites, B
Identification of protected species to be affected. Assessment of vulnerable
seasons {reproduction, breeding, and migration). Proposals for impact reduction
measures.
11 { Landscape Quick examination of potential impacts after determination of alternatives for C
reservoir sites.  Detailed plan will depend on the options proposed.
12 | Air Pollution Estimation of air pollutant emission from construction vehicles and evaluation of air B
quality by prediction models.
13 | Water Pollution | Estimation of pollutant discharges, assessment of toxicity and other effects of B
drying bed supernatant liquor. Probably a number of toxicity experiments will be
required.
14 | Soil Quick examination of potential impacts after selection of technical options for Dand C
Contamination sludge drying bed. Detailed plan will depends on options proposed.
15 | Noise and Assessment of noise and vibration by using models (if available) or previous B
Vibration experience or professional judgments. Impact scale and magnitude identification.
Development of mitigation measures.
Note)

Impacts may become clear with progress of the Study)




CHAPTER 11 RECOMMENDATIONS

1) Improvements of Institutional and Legislative Provisions

To implement projects proposed in the priority project and in the master plan, and to achieve
sustainable operation of the facilities developed, it is important to improve the present
institutional/legislative systems and the operation and maintenance systems. These improvements
are needed, as proposed in this report, at national and local levels, and at the level of water supply
utilities. It is recommended to facilitate the proposed improvements under the leadership and

coordination of the central government and the cooperation of all the organizations concerned.
2) Financial Assistance to Low-income Population

The responsibility of water supply to the population has been transferred to the municipalities such as
cities and towns. However, municipal Apa Canals presently have serious financial problems to
perform the duties. Particularly for small scale Apa Canals in such towns as Falesti and Riscani, it is
very difficult to achieve the financial independence. It is indispensable for the financial
independence of Apa Canals to have water tariff revenues that can cover the cost. However, there
are inhabitants whose dispensable incomes are too low to afford such a level of the water tariff. It is
recommended that the central government consider the social policy to provide financial assistance to

such population,
3) Renewal and Expansion of Existing Distribution Networks

Major components of the priority project are the rehabilitation of the existing Soroca-Balti water
supply system and the extensions of the water transmission pipeline to the towns of Falesti and
Riscani. However, rehabilitation and/or expansion of water distribution networks in the 4
cities/towns are not included in the priority project. These networks have become quite old, and
leakage rates are high at around 30 %. In Falesti and Riscani, the service rate is still low at 30 -
50 % due to insufficient distribution network. To obtain maximum benefit from the implementation
of the priority project, the following are necessary: 1) to renew existing distribution pipes step by step
in order to reduce the leakage rate, and 2) to expand the distribution networks in Falesti and Riscani in
order to raise the service rates. It is recommended to implement these measures in parallel to the

implementation of the priority project.
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4) Operation and Maintenance of Distribution Reservoirs

The priority project includes the completion of an unfinished distribution reservoir located in the city
of Balti. Also included is construction of new distribution reservoirs in the towns of Falesti and
Riscani at the end points of the extended transmission pipelines. In the financial project evaluation
of the present study, it has been assumed tentatively that these reservoirs would be owned and
operated by Apa Canal Soroca-Balti (ACSB). It is recommended that organizations concerned
discuss and coordinate the ownerships and operations of these reservoirs so that the facilities can be

operated and maintained smoothly.
5) Facility Specifications for the Case of Urgent Implementation

In the preliminary design of the priority project, the capacities of the water transmission pumps were
determined based on the total water demand of the 4 cities/towns (Balti, Soroca, Falesti, Riscani) in
2015. However, in the case when all or a part of the project is implemented through a grant as an
urgent project, it may be required that the specifications be determined based on a nearer future
demand. Therefore, an additional case has been studied by making the following modifications: i)
specifications of the transmission pumps are determined base on the water demand in 2008, and ii) in
the instrumentation for the pumping stations and distribution reservoirs, some components that do not
necessarily require urgently implementation are excluded. The result of the study is summarized in
the Appendix to this volume. For the promotion of the project implementation, it is recommended to

give sufficient consideration to such a case also.
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Appendix
Study for the Case of Urgent Implementation of the Priority Project

In the feasibility study on the priority project presented in Part 3 of the main text, the target year was
set to 2015 as it was in the master plan. However, an additional study has been made for the case of

more urgent implementation of the project. The resuit is presented below.
1. Modifications of the 2015 Case

In the preliminary design presented in the main text, the capacities of the water transmission pumps
were determined based on the total water demand of the 4 cities/towns (Balti, Soroca, Falesti, Riscani)
in the year 2015. In this more urgent case, the pump capacities will be determined based on the

water demand in the year 2008,

In the 2015 case, it was designed that each of the pumping stations and distribution reservoirs will
have a remote terminal unit (RTU) and transmits. data to the central control room in the water
treatment plant through optical fiber cable network to realize supervisory control and data acquisitions
(SCADA) system. Since this provision is not considered to be an urgent necessity, it will be
excluded in the 2008 case.

Other provisions are the same in the 2015 case.
2.  Water Demand in 2008

The projected total water demand from the 4 cities/towns in 2008 is 54,500 m’/d, with the following

respective quantities:

Soroca 9,900 m*/d
Balti 37,900 m*/d
Riscani 2,700 m’/d
Falesti 4,000 m*/d

Figure 1 shows the design water flows.



Water Intake
{PS-1)

Ps-2

56,100 m3/d

Water Treatment Plant
{ Consumption: 1,600 m*d )
( Design capacity: 93,500 m*d }

56,100 m%d

{ ToSoroca
TN_4,950 md
PS-3 49,500 m*/d
To Soroca
TN 4,950 m*/d
P5-4 44,600 m*d

Transmission Reservoir

6,700 m*/d

Distribution Reservoir
in Balti

To Balti
37,900 m’/d

Figure 1

To Falesti To Riscani
4,000 m*/d 2,700 m*/d

Design Water Flow in 2008

3.  Specifications of the Pumps in the Pumping Stations

Pump specifications in the 2008 case are shown in Table 1, that are different from those of the 2015

case, since the design water demands are different.

The numbers and types of pump are the same as

those of the 2015 case.
Table 1 Specifications of Pumps
Pumping . . Number of
Station Pump Function Specification Pump

PS.1 Intake 19.5 m*/min x 52 m x 250 kW 3

) Bilge 1.0 m*/min x 20 m x 7.5 kW 2
PS-2 Booster 19.5 m*/min x 89 m x 420 kW 3
PS.3 Transmission 17.2 m*/min x 74 m x 320 kW 3

i Backwash 15.0 m*min x 21.0 m x 75 kW 2
PS-4 Transmission 17.7 m*/min x 80 m x 350 kW 3




4. Water Hammer Prevention

Water hammer prevention measures are the same as those in the 2015 case, since the design water

flows are not greatly different between the 2 cases.
5.  Construction Schedule and Costs
5.1  Construction Schedule

The construction schedule is the same as that of the 2015 case, since the types of work are the same,

and only the difference is specification of pumps.
5.2 Construction Cost

Construction costs of the 2008 case for the improvement of the existing Soroca-Balti water supply

system are shown in Table 2 in comparison to the 2015 case.

Table 2 Construction Costs for Improvement of the ACSB Water Supply System

Cost (US$)
Item
2008 Case 2015 Case
Pumping Station PS-i 1,330,000 1,390,000
PS-2 1,330,060 1,390,000
PS-3 1,640,000 1,690,000
PS-4 1,770,000 1,800,000
Sub-total 6,070,000 6,270,000
‘Water Treatment Plant 2,160,000 2,160,000
Transmission Mains 561,000 561,000
Water Supply Instrumentation System 731,000 1,740,000
Total 9,522,000 10,731,000

There is no large difference between the costs of improving the pumping stations in the 2 cases. On
the other hand, the cost for the instrumentation system is significantly smaller in the 2008 case
resulting from the exclusion of the remote terminal units and optical fiber cables for data transmission

from the pumping stations and distribution reservoirs.
53 Project Cost

The costs for the implementation of the priority project of the 2008 case consisting of Package 1, as

indicated above, through Package 4 are shown in Table 3 in comparison to the 2015 case.



Table 3 Total Project Cost

Cost (US3)
Item
2008 Case 2015 Case
1) Rehabilitation of the ACSB water 9,522,000 10,731,000
supply sysiem
Construction | 2 Completion of the unfinished 336,000 336,000
Cost reservoir in Balti
3) E'xpa}lsmn of the transmission 1,410,000 1,410,000
Pack )-4) pipeline of common section
ackage 1) - . -
4) Expansion of the transmission
pipeline to Riscani and Falesti 8,596,000 8,596,000
Subtotal 19,864,000 21,073,000
Land Acquisition 9,000 9,000
Engineering Service 1,990,000 2,110,000
Physical Contingency 1,990,000 2,110,000
Total 23,853,000 25,300,600

54  Operation and Maintenance Cost

Annual operation and maintenance costs for the 2080 case are shown in Table 4.

6. Economic and Financial Evaluations

The results of the economic and financial evaluations for the 2008 case conducted under the same

assumptions made in the 2015 case are summarized below.

EIRR is 5.88 % when all of 4 packages are implemented (Table 5), and 11.22 % when packages 1 and

2 only are implemented (Table 6), both being improved substantially in comparison to the 2015 case.

FIRR estimates are as follows: 2.15 % for Case 1 where all of 4 packages are implemented with low

interest loan (Table 7), 7.45 % for Case 2 where packages 1 and 2 are implemented with low interest

loan and the rest is implemented by government subsidy (Table 8), and 6.26 % for Case 3 where

packages 1 and 2 are implemented with low interest loan and the rest is not implemented (Table 9).

The FIRRs are somewhat reduced in comparison to the 2015 case, due to the loss of the revenue

opportunity in the later period where the water supply quantity will not increase after 2008, while it

will increase until 2015 in the 2015 case.

A-4
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Table 5 EIRR Estimate (Case 1 of 2008 Case)
(2002 USD)

Year Total Cost | Labor Savin Net Benefit EIRR
2003 581,140 (581,140)
2004 | 10,049,240 (16,049,240)
2005 8,821,000 (8,821,000)
2006 7,092,027 2,353,684 (4,738,343)
2007 1,378,163 2,530,988 1,152,825
2008 1,578,510 2,720,138 1,141,628
2009 1,638,032 2,921,876 1,283,844
2010 1,700,530 3,136,988 1,436,458
2011 1,766,153 3,369,436 1,603,283
2012 1,835,057 3,617,286 1,782,229
2013 1,907,406 3,881,498 1,974,092
2014 1,983,372 4,163,132 2,179,760
2015 2,063,137 4,463,132 2,399,995
2016 2,063,137 4,463,132 2,399,995
2017 2,063,137 4,463,132 2,399,995
2018 2,063,137 4,463,132 2,399,995
2019 2,063,137 4,463,132 2,399,995
2020 2,063,137 4,463,132 2,399,995
2021 2,063,137 4,463,132 2,399,995
2022 2,063,137 4,463,132 2,399,995
2023 2,561,693 4,463,132 1,901,439
2024 10,367,714 4,463,132 (5,904,582)
2025 4,760,445 4,463,132 (297,313)
2026 2,157,723 4,463,132 2,305,409
2027 2,063,137 4,463,132 2,399,995
2028 2,063,137 4,463,132 2,399,905
2029 2,063,137 4,463,132 2,399,995
2030 2,063,137 4,463,132 2,399,995
2031 2,063,137 4,463,132 2,399,995
2032 2,063,137 4,463,132 2,399,995
2033 2,063,137 4,463,132 2,399,995
2034 2,063,137 4,463,132 2,399,995
2035 2,063,137 4,463,132 2,399,995
2036 2,063,137 4,463,132 2,399,995
20%7 2,063,137 4,463,132 2,399,995
2038 2,063,137 4,463,132 2,399,995
2039 2,063,137 4,463,132 2,399,995
2040 2,063,137 4,463,132 2,399,995
2041 2,063,137 4,463,132 2,399,995
2042 2,063,137 4,463,132 2,399,995 5.88%




Table 6 EIRR Estimate for ACSB (Case 3 of 2008 Case)
(2002 USD)
Year Total Cost | Labor Saving | Net Benefit EIRR
2003 521,140 (521,140)
2004 8,481,000 (8,481,000)
2005 2,826,000 (2,826,000)
2006 1,233,219 2,119,722 886,503
2007 1,308,753 2,279,402 970,649
2008 1,383,268 2,449,750 1,066,482
2009 1,435,428 2,631,435 1,196,007
2010 1,490,196 2,825,164 1,334,968
2011 1,547,702 3,034,506 1,486,804
2012 1,608,083 3,257,719 1,649,636
2013 1,671,484 3,495,668 1,824,184
2014 1,738,054 3,749,267 2,011,213
2015 1,807,953 4,019,486 2,211,533
2016 1,807,953 4,019,486 2,211,533
2017 1,807,953 4,019,486 2,211,533
2018 1,807,953 4,019,486 2,211,533
2019 1,807,953 4,019,486 2,211,533
2020 1,807,953 4,019,486 2,211,533
2021 1,807,953 4,019,486 2,211,533
2022 1,807,953 4,019,486 2,211,533
2023 2,254,340 4,019,486 1,765,146
2024 9,196,979 4,019,486 (5,177,493)
2025 4,106,649 4,019,486 (87,163)
2026 1,807,953 4,019,486 2,211,533
2027 1,807,953 4,019,486 2,211,533
2028 1,807,953 4,019,486 2,211,533
2029 1,807,953 4,019,486 2,211,533
2030 1,807,953 4,019,486 2,211,533
2031 1,807,953 4,019,486 2,211,533
2032 1,807,953 4,019,486 2,211,533
2033 1,807,953 4,019,486 2,211,533
2034 1,807,953 4,019,486 2,211,533
2035 1,807,953 4,019,486 2,211,533
2036 1,807,953 4,019,486 2,211,533
2037 1,807,953 4,019,486 2,211,533
20338 1,807,953 4,019,486 2,211,533
2039 1,807,953 4,019,486 2,211,533
2040 1,807,953 4,019,486 2,211,533
2041 1,807,953 4,019,486 2,211,533
2042 1,807,953 4,019,486 2,211,533 11.22%
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Table 7 FIRR Estimate for ACSB (Case 1 of 2008 Case)
(2002 USD)

Year lLand |Civil Worksy M&E | OM&GA | Total OQutflow| Revenue | Net Cashflow FIRR
2003 140 27,049 553,951 581,140 (581,140)
2004 8,240 813,692] 9,227,308 10,049,240 {10,049,240)
2005 0| 5,823,991| 2,997,009 8,821,000 (8,821,000)
2006 0| 5,746,905] 105,095 1,240,027 7,092,027} 1,870,556] (5,221,471)
2007 1,378,163 1,378,163§ 2,125,217 747,054
2008 1,578,510 1,578,510] 2,492,122 913,612
2009 1,638,032 1,638,032] 2,616,728 978,696
2010 1,700,530 1,700,530l 2,747,564 1,047,034
2011 1,766,153 1,766,153| 2,884,943 1,118,790
2012 1,835,057 1,835,057] 3,029,190 1,194,133
2013 1,907,406 1,907,406 3,180,649 1,273,244
2014 1,983,372 1,983,372] 3,339,682 1,356,309
2015 2,063,137 2,063,137| 3,506,666 1,443,529
2016 2,063,137 2,063,137| 3,506,666 1,443,529
2017 2,063,137 2,063,137| 3,506,666 1,443,529
2018 2,063,137 2,063,137| 3,506,666 1,443,529
2019 2,063,137 2,063,137/ 3,506,666 1,443,529
2020 2,063,137 2,063,137 3,506,666 1,443,529
2021 2,063,137 2,063,137| 3,506,666 1,443,529
2022 2,063,137 2,063,137| 3,506,666 1,443,529
2023 498,556] 2,063,137 2,561,693 3,506,666 944,973
2024 8,304,5771 2,063,137 10,367,714| 3,506,666{ (6,861,048)
2025 2,697,308| 2,063,137 4,760,445| 3,506,666 (1,253,779)
2026 94,586l 2,063,137 2,157,723( 3,506,666 1,348,943
2027 2,063,137 2,063,137 3,506,666 1,443,529
2028 2,063,137 2,063,137] 3,506,666 1,443,529
2029 2,063,137 2,063,137| 3,506,666 1,443,529
2030 2,063,137 2,063,137| 3,506,666 1,443,529
2031 2,063,137 2,063,137] 3,506,666 1,443,529
2032 2,063,137 2,063,137 3,506,666 1,443,529
2033 2,063,137 2,063,137 3,506,666 1,443,529
2034 2,063,137 2,063,137| 3,506,666 1,443,529
2035 2,063,137 2,063,137| 3,506,666 1,443,529
2036 2,063,137 2,063,137| 3,506,666 1,443,529
2037 2,063,137 2,063,137| 3,506,666 1,443,529
2038 2,063,137 2,063,137 3,506,666 1,443,529
2039 2,063,137 2,063,137] 3,506,666 1,443,529
2040 2,063,137 2,063,137| 3,506,666 1,443,529
2041 2,063,137 2,063,137| 3,506,666 1,443,529
2042 2,063,137 2,063,1371 3,506,666 1,443,529 2.15%

Note: O&M will incerase at 70 percent of the growth of per capita GDP.




Table 8 FIRR Estimate for ACSB (Case 2 of 2008 Case)
(2002 USD)

Year Land |Civil Wor M&E | OM&GA | Total Outflow | Revenue | Net Cashflow FIRR
2003 140] 25,014] 495,986 521,140 (521,140)
2004 0 270,971| 8,210,029 8,481,000 (8,481,000)
2005 0 271,893 2,554,107 2,826,000 (2,826,000)
2006 ] 0 0] 1,240,027 1,240,027 1,870,556 630,529
2007 1,378,163 1,378,163} 2,125,217 747,054
2008 1,578,510 1,578,510{ 2,492,122 913,612
2009 1,638,032 1,638,032] 2,616,728 978,696
2010 1,700,530 1,700,530] 2,747,564 1,047,034
2011 1,766,153 1,766,1531 2,884,943 1,118,790
2012 1,835,057 1,835,057} 3,029,190 1,194,133
2013 1,907,406 1,907,406] 3,180,649 1,273,244
2014 1,983 372 1,983,372] 3,339,682 1,356,309
2015 2,063,137 2,063,137] 3,506,666 1,443,529
2016 2,063,137 2,063,137 3,506,666 1,443,529
2017 2,063,137 2,063,137} 3,506,666 1,443,529
2018 2,063,137 2,063,137] 3,506,666 1,443,529
2019 2,063,137 2,063,137 3,506,666 1,443,529
2020 2,063,137 2,063,137} 3,506,666 1,443,529
2021 2,063,137 2,063,137 3,506,666 1,443,529
2022 2,063,137 2,063,137| 3,506,666 1,443,529
2023 446,387 2,063,137 2,509,525| 3,506,666 997,141
2024 7,389,026( 2,063,137 9,452,163] 3,506,666 (5,945,497)
2025 2,298,696| 2,063,137 4,361,833 3,506,666 (855,167)
2026 0| 2,063,137 2,063,137| 3,506,666 1,443,529
2027 2,063,137 2,063,137| 3,506,666 1,443,529
2028 2,063,137 2,063,137| 3,506,666 1,443,529
2029 2,063,137 2,063,137} 3,506,666 1,443,529
2030 2,063,137 2,063,137] 3,506,666 1,443,529
2031 2,063,137 2,063,137} 3,506,666 1,443,529
2032 2,063,137 2,063,137| 3,506,666 1,443 529
2033 2,063,137 2,063,137} 3,506,666 1,443,529
2034 2,063,137 2,063,137| 3,506,666 1,443,529
2035 2,063,137 2,063,137| 3,506,666 1,443,529
2036 2,063,137 2,063,137] 3,500,666 1,443,529
2037 2,063,137 2,063,137] 3,506,666 1,443,529
2038 2,063,137 2,063,137 3,506,666 1,443,529
2039 2,063,137 2,063,137] 3,506,666 1,443,529
2040 2,063,137 2,063,137} 3,506,666] 1,443,529
2041 2,063,137 2,063,137 3,506,666 1,443,529
2042 2,063,137 2,063,137] 3,506,666 1,443,529 7.45%

Note: O&M will incerase at 70 percent of the growth of per capita GDP.




Table 9

FIRR Estimate for ACSB (Case 3 of 2008 Case)

2002 USD)

Year Land {Civil Works] M&E [ OM&GA [ Total Outflow| Revenue | Net Cashflow FIRR
2003 140 25,014} 495,986 521,140 (521,140
2004 0 270,971| 8,210,029 8,481,000 (8,481,000)
2005 0 271,893( 2,554,107 2,826,000 (2,826,000
2006 0 0 0| 1,233,219 1,233,219] 1,870,556 637,337
2007 1,308,753 1,308,753] 2,025,053 716,300
2008 1,383,268 1,383,268( 2,185,751 802,483
2009 1,435,428 1,435,428] 2,295,039 859,611
2010 1,490,196 1,490,196| 2,409,791 919,595
2011 1,547,702 1,547,702( 2,530,280 982,578
2012 1,608,083 1,608,083| 2,656,794 1,048,711
2013 1,671,484 1,671,484| 2,789,634 1,118,150
2014 1,738,054 1,738,054| 2,929,115 1,191,061
2015 1,807,953 1,807,953 3,075,571 1,267,618
2016 1,807,953 1,807,953{ 3,075,571 1,267,618
2017 1,807,953 1,807,953} 3,075,571 1,267,618
2018 1,807,953 1,807,953] 3,075,571 1,267,618
2019 1,807,953 1,807,953 3,075,5711 ~ 1,267,618
2020 1,807,953 1,807,953] 3,075,571 1,267,618
2021 1,807,953 1,807,953{ 3,075,571 1,267,618
2022 1,807,953 1,807,953] 3,075,571 1,267,618
2023 446,387| 1,807,953 2,254,340| 3,075,571 821,231
2024 7,386,026 1,807,953 9,196,979) 3,075,571 (6,121,408)
2025 2,298,096| 1,807,953 4,106,649| 3,075,571] (1,031,078)
2026 0| 1,807,953 1,807,953] 3,075,571 1,267,618
2027 1,807,953 1,807,953| 3,075,571 1,267,618
2028 1,807,953 1,807,953| 3,075,571 1,267,618
2029 1,807,953 1,807,953| 3,075,571 1,267,618
2030 1,807,953 1,807,953| 3,075,571 1,267,618
2031 1,807,953 1,807,953] 3,075,571 1,267,618
2032 1,807,953 1,807,953| 3,075,571 1,267,618
2033 1,807,953 1,807,953} 3,075,571 1,267,618
2034 1,807,953 1,807,953] 3,075,571 1,267,618
2035 1,807,953 1,807,953( 3,075,571 1,267,618
2036 1,807,953 1,807,953] 3,075,571 1,267,618
2037 1,807,953 1,807,953] 3,075,571 1,267,618
2038 1,807,953 1,807,953} 3,075,571 1,267,618
2039 1,807,953 1,807,953| 3,075,571 1,267,618
2040 1,807,953 1,807,953] 3,075,571 1,267,618
2041 1,807,953 1,807,953| 3,075,571 1,267,618
2042 1,807,953 1,807,953| 3,075,571 1,267,618 6.26%

Note: O&M will incerase at 70 percent of the growth of per capita GDP.
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