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A RAPID APPRAISAL FRAMEWORK TO ASSESS COMMERCIAL VIABILITY OF 
URBAN ENVIRONMENTAL INFRASTRUCTURE PROJECTS 

Traditionally urban environmental Infrastructure lIke water, sewerage and sohd waste 

management has been considered as a publIc servIce to be provided by the local governments and 

related state or metro level statutory authorities FinancIng of these services has largely been 

through budgetary allocatIons. This method has hmlted the scope for investments in this sector 
and has often produced inefficIencies and a lack of commitment to introduce appropriate user 

charges for these services. With the recently Imttated financial reforms In India, there IS 

tremendous scope for enhancIng the investments in this sector by tapping the rapIdly expandtng 
capital markets, especially for debt funds. This, however, would require consIderable efforts as 
the market perception of high risk and low returns from investments In this sector needs to be 
changed by successfully developing and implementIng commercially viable projects for urban 

environmental Infrastructure. 

In thIS perspecttve, commercially VIable projects would essentially be those whIch would 
be able to raise resources from the capital markets largely on a project recourse basis. They 

would, therefore, need to address three important concerns, namely, an acceptable instituttonal 

arrangement for raising market resources and service delIvery, a clear risk assessment and 

mitigation framework and a market rate of return on investments. 

In India, imtial project development in a commercIal format has taken place in other 

mfrastructure sectors like power, surface transport and arrports. As a result, these experiences 
have created an interest among many state and local governments to explore the possibility of 
developing urban environmental infrastructure projects in a commercial format. There is thus an 
urgent need to assess the suitability of available project proposals for development along 
commercIal lines. This paper suggests a rapid appraisal framework to assist in this task. In view 
of the lack of expenence in developing these projects in a commercial format, the role of the 
appraIser would be to also assist m developing the project. The framework is thus cast in this 

mould. It can be adapted for use by different actors including, state governments, statutory 
authorities, local authorities, financial intermediaries, other private sector sponsors or facIlitators 
as well as potential lenders. The framework helps to revIew a specdic project proposal to decide 
whether it IS worth devoting further efforts and resources for detailed feasibility studtes and 
commercial structuring of prOjects. 

The rapId appraisal framework focuses on three Important and mterrelated aspects, which 
are dtscussed below. It is essential to stress that the appratsal will reqUIre conSIderable judgement 

Apnl21, 1995 3 OOpm , 1 
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based on the results of analysis as well as diSCUSSIOns with appropriate authorities and user 
groups. It is quite likely that the initial appraisal may suggest potential for commercial viability, 
but may also requrre further review of some of the components. The overall process of appnnsal 
is illustrated 10 Figure 1. The framework is based on the assumption that inItial project 
development incorpo!'lting project costs and a preliminary market assessment has already been 
done. It can be used for any urban environmental infrastructure including water supply, 
sewerage, solid waste management and large scale area development projects. Some of the 
detailed analysis has been worked out for water supply services at this stage. Further 
development for sewerage, solid waste management and area development projects is underway 

A. ACCEPTABLE INSTITUTIONAL ARRANGEMENTS: 

The first Important dimension for commercially Viable projects relates to the need for an 
appropriate and acceptable mstttutional arrangement Two aspects of the institutional options are 
important, first the options regarding the main agency/firm which mobilizes resources from the 
capital market, and the second, the instItutional arrangements for project development, 
implementation, service delIvery, price-setting, billing and cost recovery. Here, the poSSibility 
of corporatization of service delivery, including private particlpatton to enhance efficiency and 
ensure greater fiscal autonomy, become Important. 

Institutional Options for Accessing Capital Markets: 

A general review of the possible institutional arrangements for accessing capital markets 
for urban infrastructure suggests the following four models which essentially focus on which 
agency or firm mobilizes resources from the capital market. The basic features of these models 
are illustrated in Table I. It is worth highlighting that corporatizing or participation of the private 
sector to enhance efficiency is possible under all of these arrangements. 

i. Independent PrQject Entity aPE) which is set up under the Companies Act, becomes 
the main borrower of market funds. It also manages project implementation and later service 
delivery, mostly through a BOO/BOOT operator. Main stakeholders in the project, including 
government agencies, private developers/promoters and other financial institutions, can take an 
equity stake in this company. Further debt is then mobilized by the WE, thus making it an off­
balance sheet activIty for the promoters. Debt IS largely mobilized on a project recourse basis 
with a complex contract framework which assesses and allocates the risks to appropriate actors. 

Ii. Fmancial Intermed14ry (FJ); A second alternattve is where a financial intermediary 
borrows from the market on the strength of its infrastructure loan assets to the Statutory 

c \moofficc\lIII)IIInpopp3 April 21. I99S 300pm 2 
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Functional Authorities (SF A) or mumcipalities. The quality of underlying assets will be of 

importance in determining the cost of funds for the intermediary. The financial intermediary may 
be either a separately set up private infrastructure bank or an existing national level governmental 
agency such as HUDCO. These are also can be financial mtermediaries for infrastructure at the 
state level such as Kerala Urban Finance Corporation, Gujarat Municipal Finance Board, recently 
set up Karnatak8 Urban Infrastructure corporation or the Tamilnadu Municipal Fund which was 

set up under the TUDP and its conversion to a financial institution is under consideration at 
present. 

Iii. Statutory Functional Authorities (SEAs); In thIs model, state or metro level statutory 
authoritIes like the Water and Sewerage Boards or Housing Boards issue debt which is then lent 
to municipal authorities or used directly for projects. The service operations may be managed 
by the latter or by the SFA depending on the local practice. It will still be necessary to have a 

good credit assessment and market acceptance of these authorities for real market borrowing to 
occur. 

iv. Municipal AwhQnties (.MA ).' In the forth alternatIve, the muniCipal authority borrows 

directly from the market. While in the spirit of the recent 74th CAA this would be most 

appropriate, the constraints related to therr past market image, lack of fiscal autonomy and other 
legislative constraints to borrowing would limit the use of this alternative and therefore need to 

be addressed. Thus, the two important concerns here would be a the need for high credit 

assessment of the MA and the willingness of the state government to permit the borrowing. 

ASsessinJ: the Alternatiyes: It is likely that the imtial project proposal for urban 
infrastructure does not contain any specific proposal for institutional arrangements for resource 
mobilization, as most financing in the past bas been through budgetary allocations only. The 
rapid appraisal, therefore, needs to assess whether any of the four models suggested in Table 1 
are feasible for developing a commercially viable project using the criteria suggested in Table 
2 for each model. Atleast, three of these require a rapid credit assessment of SFAs and/or MAs. 

A framework for rapid credit assessment is illustrated in Annex 1. In case more than one 
arrangement seems feasible, it would be necessary to choose the more appropriate one based on 
criteria like size and complexity of the project, possibility of improving on credit assessment and 
possibility of credit enhancements or other incentives. This would also necessitate discussions 
with the main stakeholders . .9n the other hand, if none of these seem suitable, further discussions 
can be held with the appmpriate agencies to review the constraints. It is likely that a modified 
version of the above models may also emerge as more suitable. In case no suitable option 
emerges the project would be rejected for further development in a commercial format. 

April 21, 1995 300pm 3 
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FIgure 1 
A RAPID APPRAISAL FRAMEWORK TO ASSESS COMMERCIAL VIABILITY OF 
URBAN ENVIRONMENTAL INFRASTRUCTURE PROJECTS 
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B RISK ASSESSMENT AND MITIGATION POSSIBILITIES 
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Figure 2 
ALTERNATIVE INSTITUTIONAL ARRANGEMENTS FOR FINANCING URBAN ENVIRONMENTAL INFRASTRUCTURE THROUGH 
CAPITAL MARKETS 

Model Description 

1 INDEPENDENT PROJECT ENTITY 

EqUity from 
• State or Local 

agencies 
• Private Sector 
• Fls 

I Facilitator 

EqUity .1 Independent· 1 

1 Project Entity I 

t 
Altl 
Project Implementation 
and Service delivery 
through BOOT Operator or 
other contractual 
arrangements 

I 

Debt Market based 
Project 

recourse Debt 

t 
Alt2 
Project Implementation and 
service delivery for bulk supply 
though a BOOT operator and 
local distribution by MA 

2 FINANCIAL INTERMEDIARY AS BORROWERS 

FinanCial 
Intermediary 

1 
SFA or 

MUniCipal 
Authority 

1 
Project Implementation 
and Service Delivery 

Debt Market based 
Project 

recourse Debt 

Issues Concerns 

• Credit assessment gets linked to the strength of sponsors 
• Participation of all stakeholders potentially feasible 
• Role of munclpal authonty needs to be defined 

• Poor market Image of the mUnicipal authontles and SFAs 
may stili remain a constraint 

• State permissions and policy framework remain Important 
• Credit rating I assessment Will benefit If fmanClal 

intermediary has a strong balance sheet 
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Model Descnptlon 

3. STATUTORY FUNCTIONAL AUTHORITIES (SFA) AS BORROWERS OR 
CREDIT CONDUITS 
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ALT3 

Project Implementation 
and Service Delivery for 
bulk supply by SFA and 
local dlstnbutlon by MA 

Market based 
Project 

Recourse 
Debt 

Issues PotentIals and Concerns 

• Poor market Image of SFAs may be a constraint 
• Role of munIcIpal authonty may become secondary 
• May be easIer to link to state level policy framework 

• Poor market Image of the munrclpal authontles 
• State government policy framework essentIal for granting 

permIssIons to munIcIpal authorrtles to borrow 
• A separate budget/enterpnse for the servIce would be 

helpful 
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Table 1 
Alternative Institutional Arrangements for Commercially Structured UEIPs 

Type of Description 
Arrangement 

Independent Project Company set up 
Project under existing company 
Entity legtslation to develop 
(IPE) proposal, manage 

contractors for 
ImplementatIon and 
operation, mobilize and 
repay debt 

Statutory Statutory functional (or 
FunctIonal/ financial) authority to 
Authority develop and implement 
(SFA) prOjects, mobilize and 

repay debt. (Based on 
the prevail 109 practIce 
the O&M and cost 
recovery may vest WIth 
the local authonty) 

Fmancial Financial intermediary 
Intermediary lends to either the SF A 
(FI) or municipal authority 

for the project and 
Itself mobilizes resources 
from the market through 
project linked bonds from 
the market 

Mumcipal Mumcipal authority to 
Authority develop and implement 
(MA) projects, operate and 

maintaIn, do cost 
recovery and mobIlize 
and repay debt 

c 1-.fflCClsaya\npapp3 ApnI21 1995 300pm 

MalO Features 
Constraints and Potentials 

· Credit assessment hnked 
to the strength of the sponsors 

· ParticipatIon of all 
stakeholders posslble 

.Role of municipal authonty 
10 the IPE needs to be 
defined 

· CredIt assessment likely to be 
poor and restructuring for 
efficiency improvements 
lIkely to be difficult 
in the short run 

.Role of municipal authority 
may become secondary 

· Credit assessment linked to 
the strength of the financial 
mtermediary 

.Strength of underlymg 
borrowers remains important 

· State government permission 
necessary for borrowing 

· Under current SecuntIes 
Controls (regulation) rules, 
local authorities may not be able 
to bst their securities on 
stock exchanges. Only pnvate 
placement of securitIes poSSible 

· Credit assessment may be poor 
and restructunng for effiCIency Improvements 
likely to be difficult in the short run 

8 
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Table 2 
Criteria for Rapid Appraisal of Alternative Institutional Arrangements 

Type of 
Arrangement 

(Agency rals­

-ing project 

hnked debt) 

Independent 

PrOject 
EntIty 
(IPE) 

Statutory 

FunctIonal 

Authority 
(SFA) 

Financial 
Intermediary 
(FJ) 

MunicIpal 
Authority 
(MA) 

Criteria for Assessment 
and Appraisal 

· Possiblltty of getttng strong project sponsors to 
contribute eqUIty to and partIcipate in IPE 

· State and local government willingness to support IPE 
· Review of state legislation to check whether IPE 
arrangement IS permttted for UEIPs 

.Need to develop appropnate regulatory and performance 

morutonng system 
.Ability to manage project implementatIon and operations 

.Rapid credIt assessment of SFA 

Ability of the SFA to mobihze equity and subordinated 

debt as necessary 

· In case of service delivery and cost recovery by the 

local authority. its rapid credit assessment for 
collection of receivables 

.Ability of the SF AlMA to manage project implementation and operatIons 

.Rapid credit assessment of SFA and/or municipal 
authority 
.Ability of the SFA and/or municipal authority to 
mobilize equity and subordinated debt as necessary 

.Ability of the SF AlMA to manage project implementation and operations 

· Rapid credit assessment of mUDlclpal authority 
.Ability of the municipal authority to mobilize equity 
and subordmated debt as necessary 
.Ability of the MA to manage project implementation and operations 

ApnI21 1995 9 
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Institutional Options for Service Delivery: 

A WIde vanety of institutional arrangements exist for provision of urban envlTonmental 

services in the country. It is almost Impossible~ and also inappropriate, to suggest a specific 

institutional arrangement as being the most appropriate one, as this depends on the 10911 context 

to a great extent. However, mtemational experience suggests that corporatization of servIceS will 

help to enhance efficiency and ensure adequate fiscal autonomy to operate services on a 
commercial basis. In such arrangements, however, adequate regulatory arrangements are essential 

for performance monitoring and ensuring basic minimum service levels for all. 

Based on available information, six potential alternative institutIonal arrangements have 

been identIfied and are discussed below. It needs to be emphaSIZed that for a gIven servtce, it 

may be possible to combine more than one option by appropriate unbundling of the service. Two 

types of unbundling are possible. Vertical unburuJlin2 helps to separate different components of 

a service. For example, for solid waste, primary and secondary collection and disposal of waste 

may be effectively separated. Similarly, for water, depending on the local contexts~ It may be 

advisable to separate out the arrangements for bulk supply and local distribution. Even within 

local distnbutIon or collectIon, further horizontal unbundlin2 may be possible across different 

zones m and outside the city. For example, the main utility may provide bulk water supply to 

local managements for distribution. For solid waste, local collection may be contracted to 

community groups, secondary collection to private contractors and waste disposal to a private 

firm on a BOOT basis. 

i. Municipal Enterprise; In many states in the country and certamly in the spirit of the 

74th Constitution Amendment Act, urban environmental infrastructure would be the responsibility 

of the municipal authority. How~ver, in many cases, it may not have adequate technical capacity. 

Further, local political pressures may also make it difficult to introduce appropriate tariff levels 

to ensure commercial viability. One way of resolving the inefficiency problem would be to form 

a separate enterprise for the service whose ownership may still be retained by the municipal 

authority. Such project revenue authoritIes are common in US CIties which use the municipal 

bonds to raise capital finance. The advantage of this form is that the enterprise has management 

and fiscal autonomy in the operation of the particular service. However, municipal control is 

possible for capital financing and performance monitoring. Such an authority can further contract 

out appropriate components of services through unbundling. 

ii. Statutoty Functional Authority: In many states in India, statutory authorities have been 
set up for water and sanItation services. In some states like Kerala, the state level authority takes 

April 21. 1995 31lOpm 10 
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on the entire responsibility for water, mcluding source development and local distribution as well 

as pricing, billing and cost recovery. In other cases, the statutory authority develops and 

implements capItal projects and hands them over to the local authonty for operatIon and 

maintenance. AlternatIvely, bulk water supply IS handled by these agencies with local distribution 

being a responsibility of the mumcipal authority It would be poSSIble to use any of these 

arrangements, If they satisfy the appraIsal criteria suggested below. It would also be useful to 

explore the possibIlIty of using any of the following forms by appropriate unbundling of the 

particular service 

in. Manai:ement or ServIce Contracts: Under thIS arrangement, either of the above 

authontIes contract with a pnvate firm or community group to provide some component of the 

given servIce. In India, these arrangements have become common for servIces related to pnmary 

and secondary solid waste collectIon, mamtenance of public parks and roads, etc. It would also 

be poSSIble to use service contracts for components of water and sanitation systems as well as 

for billing and cost recovery. Such contracts, if competitIvely bid, can help reduce service costs 
and enhance user satisfactIon. 

IV. ConcessIOns (BOO/BOOT). Under this arrangement, a pubbc authonty competItively 

negotiates a long term contract with a private company to undertake full responsibility for 

malang the necessary capital mvestments for constructIon and rehabilitation of facIlities and for 

carrying out the operation, maintenance, billing and cost recovery. Under BOOT arrangement, 

the system is turned back to the pubbc authority at the end of the concession period. These 

arrangements tend to require complex contractual arrangements for which only limited expenence 

is available globally. However, they help to considerably enhance service efficiency and 

effectiveness. The decision to choose this arrangement would have to be based on the efficiency 

of the current service authorities and the capacity to develop the BOOT mechanism. 

v. Commumty Provision: At smaller community levels, user particIpation and control can 

help to greatly enhance the effectIveness and effiCIency of the servIce. Such groups can be 

organized by the local residents as well as by businesses. 

Assessing the Alternatives: The two important cntena for assessmg the proposed institutional 

arrangements for service delivery mclude i) efficiency in service provision! and Ii) fiscal 

For urban envlTonmental mfrastructure such informatIon IS not available readily It 
becomes a high priority to document comparative performance and develop appropriate 
norms for each of the important servIces lIke water, samtatIon and solid waste 

April 21, 1995 3 OOpm 11 
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autonomy and willingness to levy commercial prices for the given service. The assessment will 

have to be based on the past achievements of the agency and the proposed changes In case of 

new arrangements. Cntena for assessing InstItutIOnal effiCiency for water services In Annex I 

While It may not be necessary to reject a proposal on the basis of proposed Institutional 

arrangements for service delivery, Its effects will be captured in relation to the nsks associated 

with project costs, implementation and revenue mobIlization potential. This is dISCUSSed further 

m the next section. 

B. RISK ASSESSMENT AND MITIGATION POSSIBILITIES 

One of the main constraints in accessmg capital markets for UEIPs is that the market 

perception of the risks in this sector IS likely to be very high. This is especially true for nsks 

during the development and construction stage However, even in the post completion stage, nsks 

related to the market and the abilIty of the relevant authonty to ensure timely revenue flows to 

service the debt may persist. It is thus essential to assess the potential risks and the proposed nsk 

management strategy through proper allocation and mitigation. 

The overall set of possible risks for infrastructure projects IS very large. However, for 

UEIPs, at the initial rapid appraisal stage three important nsks need to be considered. Table 3 

highlights these and the corresponding possible mitigation measures based on aVaIlable eVidence 

from local and international experiences. The assessment of these risks has to be from the 

perspective of potential lenders/financiers as their perception of risks will determine the 

availabilIty and costs of capital market resources. The three important risks relate to. a). the 

project concept and costs; b). project completion time and resulting cost overruns, and, c). delays 

in debt servicmg because of shortfalls in revenue due to an overestImation of market demand, 

an inability to revise tariffs or poor collection performance. These would depend on the proposed 

institutional arrangements for service delivery. Annex 2 gives detailed criteria which may be used 

to assess these risks. 

Based on the risk assessment and possibIlity of a mitigation strategy, It would be useful 

to assess the likely probabilIty and magmtude of risks which may still persiSt. While these may 

be considered acceptable, it would be useful to assess the impact of these risks on the rate of 

return on project investments, as suggested in the next section. In case some of the nsks seem 

management This would also prOVIde guidehnes for agencIes to mom tor and enhance 
their effiCiency 

Apnl21 1995 300pm 12 
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too high and difficult to alleviate or mitigate, the project may be rejected for development on a 
commercial format. It may be emphasized that it is important to create a favourable market 

image for this sector at this stage. It would thus not be advisable to develop highly risky projects 
with unproven technology or demand at this stage. 

Table 3 
Risk Analysis for Rapid Appraisal of UEIPs for Commercial Viability 

Type of Risk Risk Assessment, Allocation or Mitigation Measures 

PrOject 
Concept and 
Costs 

Project 
Completion 
period 

· Review similar projects 1D the regIOn 
· Use thumbrule cost norms for comparison 
.Review of recently completed tenders for similar works in the region 
.Necessary permissions for raw water, effluent or solid waste dtsposal 
etc. taken? 

· Check on the status of site possession for 
infrastructure works 

.Review the delays in past projects of the same (or 
siImlar) agencies 

.Experience and management capacity of IPE/SF AlMA for project 
Implementation and management through separate contractors or 
BOO/BOOT framework 
.Assessment of proposed contract framework for 
construction phase 
.Insurance arrangements, if any 

Market! . Verify demand forecasts based on trends, consumption 
Demand practices and discussions with major user groups 
(Revenues) Whether agreements for market access have been made 

· Take or pay contracts with bulk consumers or structured 
debt obligation (SDO) possibtlities 
· Verify whether essential permissions for (Immediate 
and over time) tariff revisions taken 

· In case of poor credit assessment of borrowing agencies 
whether alternative guarantees or SDOs to ensure timely debt 
servicing are poSSIble. 

Apnl21 1995 3 OOpm 13 
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Assessing Additional Project Potentials WhIle risk assessment generally focuses on 

likely problems, in some situations it may also be necessary to assess additional alternatives for 

achieving commercial viability. For example, the rapid market assessment may suggest that 

higher pnces are poSSible for some user groups or new measures like advanced registratIon 

charges or land based measures may be introduced. Alternatively, the,costs may be reduced by 

using more decentralized options or by more appropriate service standards. This aspect may 

become crucial for project development as the existIng tariff structures in most cases wIll Simply 

not be sufficient to ensure commercial rates of return. 

C. ANALYSIS OF RATE OF RETURN ON PROJECT INVESTMENTS 

For accessing resources from the market, it IS imperative that the returns from these 

Investments are adequate to match the market expectatIons in relatIon to the perceIved risks of 

the project and the sector. It is likely that initial projects will requITe higher returns due to the 

lIkely market perception of high default spreads Over time, if the market image of the urban 

infrastructure Improves, it will be possible to reduce the default spread requirements. It is also 

lIkely that default spreads can be reduced by appropnate structuring of debt obligatIons. Thts 

would require details of large and reliable consumers with an assured rate of return that WIll 

service the debt instruments.2 

The rapid appraisal of UEIPs would requITe fairly reliable estimates of project costs and 

revenues over a penod of 15 to 20 years. Based on these, and a broad finanCIng pattern amongst 

equity and different types and sources of debt, it is possible to generate separate estimates of the 

rate of return on equity as well as on total investments. Sensitivity analysis to assess the impact 

of potential risks, such as an mcrease in project costs due to underestimation or delays in 

implementation, inadequate collection of receivables, lower than predicted demand, etc., as well 

as further project potentials like additIonal revenues or reduced project costs, needs to be also 

incorporated. Tables 4 and 5 illustrates the type of analysIs requITed for this assessment. 

2 For example, at least two state governments have used such structured debt obligations 
(SDOs) in recent years for core sector investments. In these, relIable revenue streams 
with adequate debt servIce coverage are escrowed with a final performance guarantee by 
the state government. Rajasthan Industrial Investment Corporation was able to raise Rs. 
250 crores through 7 year bonds at a coupon rate of 14.5 percent under such an 
arrangement. The issue was rated at investment grade and ICICI served as the trustees 
to the Issue (BUSIness India). 

Apnl21 1995 3 OOpm 14 
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Table 4 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

Base Case 

------- --- ----- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Item 1996 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

------- --- ----- --- --- --- --- ---- ----- --- --- --- --- --- --- ---

2 
3 

4 
5 

6 

7 
8 
9 

10 

11 

12 

13 

Total Project Cost 

Operallon and Maintenance 

Debt SelVlclng of Outstanding 

Loans for EXisting System 

Operating Revenue 

Other Revenue 

Total Revenue 

Net Cash Flows (before 

SelVlclng Debt) 

Debt Servicing for Debt 1 

Debt SelVlclng for Debt 2 
Debt SelVlce Coverage Ratio 

Debt SelVlce Reserve 

Depreciation 

Other Requirements 

Net Project Cash Flow 

1566 
o 
o 

o 
o 
o 

-1655 

o 
o 

000 

o 
o 
o 

-1655 

3610 
o 
o 

o 
o 
o 

-3510 

o 
o 

000 

o 
o 
o 

-3510 

3720 
o 
o 

o 
o 
o 

-3720 

o 
o 

000 

o 
o 
o 

-3720 

4929 
o 
o 

o 
o 
o 

-4929 

o 
o 

000 

o 
o 
o 

-4929 

6226 
o 
o 

o 
o 
o 

-5225 

o 
o 

000 

o 
o 
o 

-5225 

o 
1662 

o 

o 
1704 

o 

8112 10432 
o 0 

8112 10432 

6560 8728 

1390 

1015 

273 

1203 
o 
o 

2952 

1390 

1015 

363 

o 
200 
100 

6023 

o 
1880 

o 

o 
2004 

o 

o 
2272 

o 

o 
2495 

o 

o 
2735 

o 

o 
2992 

o 

11548 12712 13815 15008 15254 
o 

16264 

13528 

176'0 
o 

17560 

14568 

o 0 0 0 

11648 12712 13816 15008 

9768 10648 11544 12512 

1390 

1015 

406 

o 
214 
107 

7042 

1390 

1015 

443 

o 
229 
114 

7899 

1390 

1015 

480 

o 
246 
123 

8771 

1390 1390 1390 

1015 1015 1015 

520 562 606 

000 

252 281 300 
131 140 160 

9714 10702 11713 

o 
3280 

o 

o 
3684 

o 

18944 20440 

o 0 
18944 20440 

15664 16856 

o 
3928 

o 

2206' 
o 

22056 

18128 

1390 1390 1390 

1015 1015 1015 

651 701 754 

000 

321 344 3'8 
151 172 184 

12777 13935 15171 

~~-------- --- ------ --- ------ ------ ------ ------ ------ --- --- ------ --- ------ ------ ------ ------ ------
FINANCING PLAN 

14 Equrty Component 

15 Debt Component 

a Debt 1 

b Debt 2 

16 Total (Equrty+Debt) 

Amount As a % 

of Cost 

5712 3000 

Amount 

6664 3600 

6664 3600 
19039 100 00 

17 Discount Rate for Present Value AnalYSIS In % 

18 Internal Rate of Return on Total Investments 

19 Internal Rate of Return on Equrty 

19 Debt SelVlclng Coverage Ratio 

20 Net Present Value of Item 13 

Interest 

Rate 

1800 

1600 

1600 

Repayment 

Period 

12 
30 

Starting Year 

for Repayment 

2000 

2000 

Average Cost of Debt 165 

3306 

2800 

657 

25203 

------------ --- ------ --- --- ------ ------ ------ ------ --- ---- ------ ---- ------ ----- ----- ------ ------
Note The bold rtems have to be given as Inputs 
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- - - - - - - -
Table Ii 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

a Sensitivity AnalysIs for Project Alternatives 

- - - - - - - - -
Summary Table 

-------------- ------ ------ ------ ------ ------ ---- ------ ------ ------ ------ ------ ------ ------ ------ ------

2 

3 

4 

A~ematlVes for 

Project Mematlves 
Total Flnancmg Plan 

Project 

Cost Equity Debt 1 Debt 2 IRR on 

Total 

Invest-

ments 

In% 

Performance Indicators 

IRR on Debt Service NPV 

Equity Coverage Ratio at at 

m% specified specified 

discount rate discount 

rate 

-------- --- ---- ---- ----- ---- ---- ---- -- ---- ---- --- --- --- --- ---
Base Case 19039 5712 6664 6664 3306 2800 657 25203 

Staggered Industrial Demand 19039 5712 6664 6664 2785 2308 548 17509 

Staggered Industnal Demand and Sanitation 38254 11476 13389 13389 1869 1340 244 -5082 

Base Case and Sanitation 38254 11476 13389 13389 21 71 1531 298 913 

----- --- --- ----- --- --- --- --- ---- ---- ----- ---- ----- ---- --- ---

b Sensitivity AnalYSIS for Financing Alternatives 

2 

3 

4 

--------- --- ----- ---. --- --- -- --- --- --- --- --- ---- --- --- ---
A~ematlves for 

Financing Plans 

Total Financing Plan 

Project 

Cost Equity Debt 1 Debt 2 IRR on 

Total 

Invest-

ments 

m% 

Performance Indicators 

IRR on Debt Service NPV 

Equity Coverage Ratio at at 

In% specified specified 

discount rate discount 

rate 

------------- ------ ------ ------ ------ ------ ---- ------ --- ------ ------ ------ ------ ------ ------ ------
Base Case 

c Im""rflcelsatyalcvlp xis 412119'; 126 PM 
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A simple financial analysis model has been developed to assist in this analysis. The first 

part of this enables an assessment of key performance indicators (rate of return on equity and 

investments, debt service coverage ratio, and net present value) based on the project costs and 

revenues and initIal financing plan. Sensitivity analysis permits a comparatIve assessment of 

impacts of up to four alternative scenanos.in relation to the base case, both for project scenarios 
and fmancmg plan related alternatives. 

The second part of the model is sector specific and has been developed for the water 

sector with a possibility of including sewerage services. It enables a more detailed analysis of 

water quantities and tariff plans. The three alternatives for tariff revisions enable an assessment 

of aggregate revision m prices requires to ensure a defined market rate of return, an annual tariff 

revision plan and the impact of more detailed tariff setting for different user categones. The 

model is kept flexible to incorporate a variety of charges and cost recovery mechanisms. The 

detailed approach is given Annex 3 

The project acceptance is obVIOUS when the market rate of return is possible after a risk 

related sensitivity analysIs. In case of rates which are marginally lower, it would be worth 
exploring the possibilIty of combining the project with other more remunerative ones. SimIlarly, 

it would be useful to explore the possibilities of other innovative cost recovery mechanisms lIke 

land management, capacity allocations, linkage fees, etc. The entire package may be then 

reviewed again for commercial viability. 

, 
c IDIIOfficc\sotJll\npopp3 17 April 21, 1995 3 OOpm 
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Annex 1 

AGENCY ASSESSMENT 

The fIrst part of ~e mstitutional assessment requires two specifIc aspects related to i) 

credIt assessment of statutory functIOnal authonties or municipal authonttes and Ii) assesslOg 

agency efficiency for the project sector. Approaches for such assessments have not been 

adequately developed so far smce past financmg and agency structures have not demanded 

effiCIency concerns. However, with the changing fInancial patterns and the increaslOg emphaSIS 

on public-private partnerships, these become important. The followmg sectton suggests a rapId 

assessment approach for agencIes regard10g these two aspects. 

A. Credit Assessment: 

The credit assessment of SF As and MAs focuses on their abilIty to meet the overall 

obligations for timely servicing (pnncipal and interest) of debt instruments. Whtle the debt IS 

envisaged to be on a project recourse basis, an overall credit assessment of the authonty is 

necessary for two purposes. First, it relates to the possibility of an SF A or MA diverting prOject 

operattng revenues to general agency requrrements. On the other hand, 10 case of madequate 

operating surplus from project sector accounts in some years, it IS necessary to assess the ability 

of the agency to provide short term backstop assistance to the project or enterpnsel account to 

make ttmely payments for debt servicing. Lastly, it should also help to assess the capacity of the 

agencies to meet project equity requirements and mobilization of addittonal debt. 

This necessitates a general assessment of the agency in relation to its past debt 

management performance, past fiscal capacity (potential and realIZed) and the potential revenue 

surplus over the next five years or so after meeting its committed revenue expenses and debt 

servicing It also requires a qUalitative probe into the procedures used for deciSIOn making on 

important fmancial decisions. The final assessment rests on a balanced opmion based on 

experience, judgement, as well as results of well informed and ImpartIal analysis of cnttcal 

dimenSIons. 

The notion of credIt assessment of SF As and MAs is new, because, their past borrowmg 
has largely been WIth government guarantees. To this extent, the credtt assessment must also 
mcorporate the potential of restructuring or performance improvements within a short tIme 

period, before the envisaged date for the Issue of project linked debt instruments Ideally, if 

project development resources permit, It would be useful to get a recognized credIt rattng agency 

Apn121. 1995 31lOpm 18 
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to do a credit assessment and suggest means for enhancing It in the short term Alternatively, the 

appraiser can follow the rapId credit assessment approach suggested below. 

The revenue raisIng ability of an SF A or an MA is the result of many complex and 

interdependent variables. At this stage, the rapid appraisal focuses on the following two mam 

dlmensi0r:ts. Within each, both qualitatIve assessment and analY'iis of the indicators suggested 

below needs to be carried out. The quantitatIve analysIs needs to be carried out for past 3 to 5 
years 

1. Debt Mana2ement, assesses the authority's performance on past resource moblhzatIon, 
utIlizatIon and debt serviCIng. 

QualItatIve Assessment; 

i. How does the SF AlMA decide on its resource mobIhzation strategy ? Are at least five 

yearly plans made for evolvmg such a strategy ? 

II Does the SF AlMA use reasonable forecastIng methods to assess and pnonnze dIfferent 

requirements ? Does the SF AlMA use the type of ratios suggested below in making 

capital investment decIsions ? 

III Have there been delays in loan repayments in the past? Have, In any case, payments 

(principal and mterest) been overdue for more than 9 months? What were the reasons ? 

IV. How have the short-term lIquidity problems m mltial years and delays in loan repayments 

been managed? (For example, through bank overdrafts, borrowing from other municipal 
funds) 

v What has been the extent of loans/borrowing approved by the state government m relatIon 

to the permissions sought by the SF NMA ? What are the reasons for this ? 
vi. What are the state legislative and other regulations on the total borrowmg which can be 

done by SF AslMAs ? How much remaining borrowmg potential does the agency have 
in relation to these ? 

Performance Indicators: 

Debt Mobilization: 

11 Debt-Equity RatIo: 

iii. Debt Secvlcmg RatIo: 

ApnI21 1995 

Ratio of total external debt mobIlized to total owned funds 
used for capital expendIture 
RatIo of outstanding debt to total owned funds 

Debt servicmg as a % of total revenue expendIture 
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iv. Debt Serv Coverage Ratio: Operat1Og surpluses (before debt servIcing and depreciatIOn) 
as a multiple of total debt servicing reqUIrements on all 

outstanding debt 
v. Debt Serv Performance: Annual delays 10 debt servIcing as a percent of total debt 

servicing requirements 
vi. Capacity for Project debt: RatIo of proposed project debt to total debt mobllized 10 

last five years 

2. General Fiscal Capacity, addresses the Issue of agency capacIty to meet the 
requirements whtch may arise due to unforeseen shortfalls 10 sectoral revenues lead10g to delays 
in debt servlc1Og. 

Qualitative Assessment: 

I. What are the procedures for pnoratIzing expenditure across different sectors or 
projects/areas? 

11 What procedures will be necessary for allocating general revenues of the SF A/MA for 
meeting short term revenue needs in case of delays in debt servicing for project linked 
bond instruments ? What procedures will be necessary to allocate general or sectoral 
surpluses to eqUIty of sectoral projects? Would It be possible to fund a debt service 
reserve fund from the general revenues of the authority ? 

iii. Has the agency made five year projections for income and expenditure? Has this been 
assessed 10 relatIon to the expected project costs and revenues? How reliable are these 
projections? 

tv. Does the SF NMA maintaIn an inventory of its assets (Physical as well financial) ? 
v. Is there a possibility of project surplus being accessed for other expendIture before 

meeting project related debt servicing requirements? 
vi. What efforts have been made in the last three years to enhance the collection effiCiency 

for tax and other receivables? Have any innovative cost recovery mechanisms been 
1Otroduced successfully 10 the past three years? 

Performance IndIcators: 

I Own resources: 
it. Elasticity of own resources. 
Iii. Revenue surpluses: 

ApnI 21, 199~ 

Share of own resources as a % of total revenue lOCO me . 
Buoyancy of own resources With respect to total revenues. 
Revenue surplus generated after meeting all operatIng 
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expenses and eXIsting debt servicing as a % of total revenue 
mcome for the past three years and next five years. 

tv Tax ColI. Effi.: RatIo of actual collectIon to total demand 

B. A&ency - Sector Efficiency: 

The second part of InstitutIonal assessment focuses on measunng sectoral efficiency. The 
folIowmg effiCIency criteria are suggested for the water supply sector. Unfortunately norms for 
dIfferent effiCIency parameters are not readily avatlable. Further research needs to be undertaken 

to identIfy and develop sector norms for different urban envIronmental mfrastructure. 

Efficiency Cnteria· 

Water Supply: 

(Analysis needs to be done for the last 3 to 5 years) 

1. Costs per umt water produced (Rs/Kl) 

2 O&M costs for source and transmiSSIon per umt water produced (Rs/Kl) 

3. O&M costs for distribution per unit water supplied (Rs/KI) 

4. Salary costs per unit water produced (Rs/KI) 
5. Share of salary costs in total costs (%) 

6. Billing and cost recovery costs per connectIon (Rs/conn) 
7. Share of Unaccounted for Water (%) 

8. Costs per unit water billed (Rs/Kl) 

9. Connections served per Employee 

c \ouotficc\"'~\rapapp3 Apnl21 1995 3 OOpm 21 
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Annex 2 

PROJECT RISK ASSESSMENT 

Urban infrdstructure projects are likely to have a wide variety of nsks assocIated with 

them. However, at the stage of imtial rapid assessment for commercIal vIabilIty, three nsks are 

identified which are lIkely to affect project costs and revenue streams The important concerns 

of each of these and the type of mdlcators which may be used for assessment are discussed lfl 

the followmg sect1on. 

A. Risks Related to Project Concept and Costs: 

At the stage of initial assessment it is essential to assess the relIability of the mam project 

concept m terms of feaslbtlity wlthm a reasonable penod and the cost estimates suggested for 

main project components 

QuahtatIve Assessment. 

I Does the project propose technelogies whIch have been used successfully m the regIon 

or does It propose usmg technologIes which are new to the region or have not had a 

reasonable period of usage to be deemed successful ? 

iI How have the project costs been estimated? Were known/reputed agencies Involved in 
project formulation? 

in Have necessary permissions been taken (or well m progress) for access to raw water, 

effluent or solid waste disposal? 

Assessment Indicators: 

i. For each maIn component of the service in question, compare WIth available cost norms, 

as suggested below for water supply 

ApnI21 199~ 3 OOpm 22 
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Table A2.1 
Cost Assessment for Water Supply Projects 

Component Umt Total 
QuantIty 

SOURCE and TRANSMISSION 

Land acquisitIon 
Intake works 

Treatment plant 

ServIce reservolf 

Pumpmg machinery 

Pump house 

Rising mam 

Total MId 

DISTRIBUTION 

Storage reservoir 

Pumping machinery 

Pump house 

Distribution network 
Zone 1 

Zone 2 
Zone 3 
Zone 4 
Zone 5 
Total 

OTHERS 

Total MId 

B. Project Completion Period: 

Total Proposed 

Cost Cost/unit 

Norm 
Cost/unit 

One of the riskiest phases In the life of an mfrastructure project IS the constructIon penod 
It is thus necessary to assess the nsks assocIated WIth thIS for the proposed project. The likely 
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project delays also need to be identified. 

Qualitative Assessment: 

I. Have the land acquisition procedures for the sites required for project facilities been 
initiated and are they expected to be over before the estimated date for project initiation? 

11. Does the agency which IS expected to manage the project construction have the requisite 

expenence ? What had been the past experience with similar projects ? 

111. How well has the project contract framework been thought out to avoid time delays? 
IV. What has been the general experience of this or similar agencies in the region with 

respect to completion delays for similar projects? 
v. Has the project finance during the construction phase been arranged? Is this hkely to 

cause delays? 

Assessment IndIcators: 

1. 

11. 

IiI. 

Ave proj penod: 
Ave proj delays: 

Cost overruns: 

Average time taken for simIlar projects 10 the past 
Average time overruns in sunilar projects in the past 

Average cost overruns due to time delays for similar projects 10 the 

past 

c. PrQject Revenue Risks: 

In a project recourse lending one of the main risks relates to the reliability of projected 
revenue streams. While this would be based on a variety of interrelated factors, two aspects are 
important for risk assessment. The first relates to reliability of demand assessment and the second 

to sectoral revenue management. 

I. Demand Assessment, includes past trends in consumption, economic profiles, 

consumption practices and price elasticity of demand. 

Qualitatiye Assessment: 

I. Have the user categories been carefully identified and their ability and willingness to pay 
assessed before determining a tariff structure? 

II Has the growth in non domestic units and connections been hnked to the local economy? 
iii Has the demographiC growth been estimated properly for forecasting the domestic 
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connections and consumption? 
IV. Has adequate provision been made for the likely nme lags in domestic and non domesnc 

users actually taking connections and the level of consumption'l This would be especially 
relevant when significant tariff IOcreases are proposed and alternative water sources hke 
private underground sources or private water markets exist at competitive rates. 

Assessment IndIcators: 

Consumption forecasts: 

II. Domestic Coverage: 

ill. Non domestic coverage' 

IV. Domestic Tanffs: 

v. Non-domesnc Tariffs: 

Annual increase 10 consumpnon for each category 
compared to past trends (% increase in Kl/conn) 
Domestic connections as a proportion of total households 
over time (%) 

Non domestic connections by type as a proportion of total 
units of each type over time (%) 

Monthly water bills as a proportion of monthly household 
income for different domestic user groups (%) 

Rano of proposed non-domestIc tariffs (Rs/KL) to 
prevatling costs (Rs/KL) of alternative sources. 

2. Sectoral Revenue Management, mcluding authority and exercise of powers of price 
setting, revisIons, billing and cost recovery management and actual cost recovery 
performance. 

Quahtative Assessment: 

i. Are the prices (user charges) for the given services determined in relation to total system 
costs for the service and market assessment for the service ? 

Ii. How are the prices/charges revised? How much autonomy does the SFAIMA have 10 

determining and revising the tariffs ? 
iiI. How often have the prices been revIsed and what were the consIderations used for the 

revisions? 
iv. Is It poSSIble to introduce the nonon of annual mdexanon of tanffs? 
v. What is the staff allocation and utilization for billing and cost recovery? Is any systematic 

analysis of receivables done for operational management ? Are any performance 
incentIves available for improvmg the collection efficiency ? Are any penalties or 
sanctions initIated to mduce compliance WIth revenue payments? Have any efforts been 
made to involve pnvate firms to assist in billing and cost recovery ? 
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vi. Are the accounts for the given service maintained separately for proper cost measurement 

and price settmg ? 

Performance Indicators: 

Cost coverage ratios: 

it. Average pnce revision: 

Ratio of total operating revenues to total coste; includmg 

O&M, debt servicing and depreciation 
A verage annual revision in tariffs (Rupees per umt quantity) 
over the past five years 

lll. Approval of pnce revision: Ratio of pnce revIsion approved to proposed reviSIOns 
IV. Collection performance: Actual revenue collection as a % of total current demand 

and arrears 
v. Bad delays: 

April 21 199~ 

Outstanding payments of more than 9 months overdue as 

a proportion of total annual demand 
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Annex 3 

Rate of Return Analysis for UEIPs 

The rate of return analysis for UEIPs has been developed for two approaches mcorporating a 

greater degree of refinement. The first is a general approach where the analysIs helps to assess 

the project performance on key indicators using a reliable stream of project costs and revenues. 

In the second approach, the required aggregate tariff reviSIons are assessed in relatIon to the cost 

of funds in the market and past tariff levels. This helps to assess the feasibility of tariff revisions 

which may be required and the need for exploring new cost recovery mechanisms or 

repackaging. 

The model also provides for sensItiVIty analySIS to assess the impact of different alternatIves on 

key performance parameters. The model is kept flexible to enable the user to IdentIfy and 

develop different scenarios for senSItivity analYSIS. These two approaches are developed as a 

computer simulation model using spread sheet software 

Sub-Modell: General Rate of Return Analy~is 

This sub-model enables a simple rate of return analysis based on project and system costs, 

revenues and a preliminary financing plan. Table A3. I illustrates the inputs (bold characters m 

this table indicate inputs) and outputs of this model. As it is kept general, It can be used for any 

urban environmental mfrastructure project. Its effective use will be dependent on the quality of 

mtonnation related to the stream of project costs and revenues. The approach of this model is 

presented m figure 3. 

Inputs : 

Inputs need to be either collected from project reports or have to be developed in consultatIon 

With the particular agency. 

I. Startini: Year . This is the beginning year of analySIS which may also be the starting year 

of project implementation. The time frame provided in the model is for 30 years. 
2. Total Project Costs: These are capital costs of the project over the implementation period 

which consist of base costs, physical contingencies, price escalation, design, engineenng 
and supervision charges and interest dunng construction. User will have to input total 
project costs over time based on either reported values or detailed analysis done outsIde 
the model These values are at current prices. 
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Figure 3 
FINANCIAL MODEL FOR GENERAL PROJECT VIABILITY ANALYSIS 
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3. Operation and MalOtenance . This includes the costs of operation and malOtenance for 

both the eXisting service system as well as the new system being developed as a part of 
the project. These values are at current prices and need to be linked to the expected 

consumption/demand over the time. 

4. Debt Servic~ on Outstandtn2 Loans for Existin2 System: This represents debt servicing 

obligations of the agency towards the loans taken for creation/maintenance of the existlOg 

service system. 

5. Operatin2 Revenues : This indicates revenues from charges/taxes related to the service 

for both eXisting and the new service system. 

6. Other Revenues: This indicates revenues other than those from charges/taxes which can 

be used for project. 

7 Debt Service Reserve : This line item indicates the provision for debt service reserve 
similar to that of power projects escrow accounts where part of operating revenues are 

kept aside for meeting the debt servtce obligations in case of revenue shortfalls. The 
amount of this reserve requirement should be based on the risk and credit assessment. It 

is a one tIme requirement with the facility of replerushment in case of withdrawal. For 

example, in the case of a BOT project fOl" water in IndoneSia, the amount od debt service 

reserve is kept equal to 6 months' of debt servicing obligatIOns. 

8. Depreciation: This represents the depreciation of assets. Depreciation needs to be worked 

out separately for existlOg assets and the equity portion of the project. In the case of 

eXisting assets, it may be taken as a fixed percentage of the total value of these assets. 

On the other hand, for a new project, depreciation needs to be calculated only on the 
equity portion of the project since debt servicing captures the debt portion. 

9. Other Requirements: This may include provision for tax (corporate income tax) liabilities 

in the case of an independent project entity as well as specific reserves to meet other 

contingencies such as wage revisions, etc. 

to. Financin2 Plan: This indicates the likely financing plan envisaged. The main inputs of 

this plan are, 

I. Eqyity as a % of Project Cost : Equity amount as a percentage of total project 

costs needs to be indicated. This could either be from the agency's own funds or 

from stakeholders in the case of IP£. In case of an SFA or MA as the 

implementing agency, the equity amount represents the portion of capital costs 

which is met from thelf own funds. 

it. .D.d.tt: Provision is made for two types of debt. These may be from financial 
institutions, government and/or direct borrowing from the capital market The 
user needs to indicate debt as a percentage of project cost, rate of mterest, 
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repayment period and starting year for repayment for each type of debt. Debt 

servicing requirements are calculated on a equated annual payment basis. Even in 

case of instruments maturing after a longer period, the capital recovery portion 

is assumed to be kept in a special reserve as per the usual practices related to 

sinking funds. 

111. Discount Rate : This IS used to discount the future stream of costs and revenues. 

This may be based on either opportunity cost of capital or average cost of debt 

whIch is indicated in table A3. 1 . 

] 1. Sensitivity AnalYSIS of Project Scenarios : Model provides for three sets of scenarios to 

enable the user to analyse the impact of changes in project variables on key performance 

parameters. These three scenarios are compared to the base case. The fmancing plan 10 

each scenarIO remains the same as that of base case. However, the scenarios may be for 
different SItuatiOns such as: delayed project implementation schedule; over estimation of 

demand (revenue overestimation); cost overruns, and, repackaging of the project 

(combining of additional projects with base case and/or deleting some of the components 

of base case). In each of these three scenarios, the user needs to indicate the title for each 

scenario and change accordingly the corresponding inputs such as, total projects costs, 

operation and maintenance, operating revenues, debt service reserve, replacement fund 

and other requirements. 

12. Sensitivity Analysis for Financini: Plan Alternatives : The second set of sensitivity 
analysis enables the user to analyse the impact of different financing plan alternatives, 

keeping the project details constant. The inputs related to financing plan like share of 

equity and debt, cost and terms of debt, etc., may be varied in each scenario. 

Outputs : 

1. Annual Debt Service Coverai:e Ratio : This is calculated as a ratio of revenue surplus 

(Item number 6 in table A3.1 - available after meeting operating and maintenance costs 
as well as debt servicing of outstanding loans for existing system) to debt servicing 

obligations for the project (summation of item numbers 7 and 8). It is calculated for each 

year of the project and indicates the likely debt servicing capacity of the project over the 
time frame of project analysis. 

2. Net PrQject Cash Flow : This indicates the likely net cash flow of the project for each 
year of the project analYSIS. It IS the net revenue after meeting the operating and 
mamtenance, debt servIcmg (both project and existing system), debt service reserve 

requirements, depreciation and other requirements. See item number 13 of the table A3.2 
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3. Internal Rate of Return on Inyestments : This is an Important indicator in rate of return 
analysis. It corresponds to total investments and to the time frame of the project analysis. 
It indicates the overall returns of the project 

4. Internal Rate of Return on Equity: This indicates the likely returns on eqUIty after 
meeting debt servictng requirements (for both project and existing system), debt servIce 

reserve, depreciation and other requirements. 
5. Debt Service Coveral:e Ratio : Indicates the debt coverage ratio at the project level as 

against output 1 which is over time. It is the ratio of the present value of net cash flow 
before servicing debt (item number 6, excludtng the net surplus during project 
implementation penod) to the present value of debt servicing requirements (item numbers 
7 and 8 of table A3.1). The specified discount rate IS used for the present value analysis. 

6. Net Present Value: It is the present value of net project cash flow (item number 13 of 
table A3.1). 

7. Sensitivity Analysis : Outputs I to 6 are repeated for each of the three scenarios (whIch 
are discussed in the inputs section). Also, a summary table consisting of a comparative 
analysis of four scenarios with the base case is presented. ThIs summary table consists 
of total project costs, equity, debt, internal rate of return on total investments, internal 

rate of return on equity, debt servicmg coverage ratIo and net present value for each of 
the three scenarios and for base case. 

Sub-Model 2 : Sector Specific Rate of Return Analysis 

This sub-model produces a sector specific rate of return analysis. It has been developed for water 
supply (with a possibility of including sanitation also) in the first stage. The analysis is based on 

detailed costs, consumption, preliminary financing plan, and tariff revision plans. Table A3.2 
illustrates the inputs (bold characters in this table indicate inputs) and outputs of this model. 
Using this sub-model, the required aggregate tariff reVIsions can be assessed in relation to the 
cost of funds in the market and past tariff levels. It helps to assess the fe&ibility of tariff 

revisions which may be required and the need for exploring new cost recovery mechanisms or 
repackagmg. Impact of more detailed tariff revisions enables the user to assess the project 
viabIlity in relation to exploring new tariff or cost recovery measures. The approach of this 
model is presented in figure 4. 
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Figure 4 
FINANCIAL MODEL FOR WATER PROJECT VIABILITY ANALYSIS 
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Inputs : 

I. Project Costs : The main inputs related to project costs are, 

i . Year of Base Costs : The year corresponding to prices used for estimation of base 

costs 
11. Base Costs : Base costs need to be given for different components of the project. 

These components may include source development, transmission, treatment and 

distribution network. This analysis also facilitates bundling/packaging of dIfferent 
services such as water supply and sanitation and water supply and land 
development. 

111. Price escalation to startIn2 year : This is the percentage per annum for escalating 
the base costs to the starting year of project implementation. 

IV. Physical Contin2enc;y : This needs to be given as a percentage of base cost. 

v. Price escalation durln& Construction Period : This needs to be presented as a 
percentage per annum. It corresponds to starting year base costs and physical 
contIngencies. 

VI. DesiiW. En~2 and SUJ)efYision Charw : It needs to be given as a 
percentage of the escalated cost. 

vii. Interest Durib2 Construction : This needs to be given as a percentage per annum 
and applicable on the total of above mentioned costs. It is capitalised in the 

project costs. 

2. Startitt& Year of Project: This is the starting year of project implementation or analysis. 
3. Phasin2 : This is the phasing of the project over time. The values are in percentage 

distribution of project work over time. 
4. Operation and Maintenance : These costs need to be given separately for the existin& 

service system and for the ~ system. 
S. Debt Servicin& of Outstandin& Loans for Existin& System : This is the debt servicing 

requirements of the existing service system. 
6. Depreciation: This is the depreciation of existing assets as well as new assets created as 

a part of the project. For calculating depreciation of new assets, the equity part of the 
project should be considered, since the debt servicing already includes a capital recovery 
portion as a part of the principal repayment. Depreciation should also represent the 
replacement of equipment which is cyclic in nature. 

7. Debt Service Reserve : This line item indicates the provision for debt service reserve 
where part of operating revenues are kept aside for meeting debt service obligations in 
case of revenue shortfalls. The amount of this reserve requirement should be based on the 
nsk and credit assessment. It is a one time requlfement with the facility of replenishment 
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8. 

9. 

10. 

11. 

in the case of withdrawal. For example. m the case of a BOT project for water in 
Indonesia, the debt service reserve amount is kept equal to 6 months' of debt servicmg 

oblIgations. 

Other Requirements: This may include provisIOn for tax (corporate income tax) lIabilities 
in the case of independent project entity as well as specific reserves to meet other 

contmgencies such as wage revIsions, etc. 

Future Consumption: (In Million Lltres per Day (MLD) over time). This is the billable 

supply excluding water losses and water supplied for public use and free connections. 

This needs to be given separately for the eXisting service system and for the new system. 

Unaccounted for Water : This must be given as a percentage of total production. This 
may include water leakages in transmiSSIOn, treatment. distribution and supply to public 

uses as well as free connectIons. 
Fmancmi: Plan. This Indicates the likely finanCIng plan envisaged. The mam Inputs of 
this plan are, 

EqUity as a % of Project Cost : The eqUIty amount as a percentage of total project 
costs needs to be indicated. ThIs can come from either the agency's own funds or 

stakeholders in the case of IPE. 
Ii. Expected Returns on EqUIty: ThiS needs to be provided as the expected return on 

equity per year in percentage 

11. .D.dK: Provision is made for two types of debt. These may be from financial 
institutions, government and! or direct borrowing from the capital market. The 

user needs to indicate debt as a percentage of project cost, rate of interest, 
repayment period and starting year for repayment for each of debt. The debt 
servicing requirements are calculated on a equated annual payment basis. Even in 
case of instruments maturing after a longer period, the capital recovery portion 

is assumed to be kept in a special reserve as per the usual practices related to 
smking funds. 

12. Discount Rate : This is used to discount the future stream of costs and revenues. This 

may be based on either opportunity cost of capital or average cost of debt which is in this 
table. 

13. Past Production : In Million Litres per Day during last five years. 
14. Past Unaccounted for Water : This needs to be given as a percentage of water produced 

during the last five years. 
15. Past Revenue : This is the revenue from the water sector during last five years. It is used 

to estimate the average revenue per kilo litre from the water sector during the last five 
years. 

16. Past Revenue Losses: ThiS needs to be gIven as a percentage of total revenue demand 
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dunng last five years 
17. Expected Revenue Losses: This indIcates the likely revenue losses in the future. It needs 

to given as a percentage of total revenue demand for each year of the analysis period. 

14. Tariff Revision' There are three alternatives for tariff related analYSIS 

Alternative 1 : 

Ayeral:e Cost and Annual Fixed Revision: The starting year tariff setting is based 

on the average cost of the service system during the analysis period (costs includes 

project and O&M costs, debt servIcmg requirements) and a fixed annual revision 
of the average price. The input is fixed price revision in percentage per annum 

Alternative 2 . 

ii. Al:l:fCl:ate Tariff Revision Plan : Based on average revenue in the past and a 
aggregate tariff revision plan over time. Input is percen~e revision per annum 
for each year of the plan penod. 

Alternative 3 : 

iii. Detailed Tariff Settinl: : This alternative facilitates setting charges for different 
user groups. The inputs of this alternative are, 

a. Tariff Cate~ries and Char~S : Labels for different user groups or tariff 
categories as well as charges across these groups over time need to be indicated. 

There are fifteen possible tariff categories such as: water charges across user 

groups such as domestic metered and unmetered; commercial; industrial; 
connection charges across user groups, and, other taxes such water and sanitation 
tax based on value of property. For each category, corresponding charges/taxes 

need to be given over time. 

b. Quantities: Annual quantIties/taxable units for different tariff categories over 
time are the inputs. The quantities correspond to the above tariff categories. For 
example, in the case of water charges, the quantities are water consumption in 
Kilo litres per annum. Similarly, for connection charges, number of new 
connections and for water tax based on property tax total rateable value in rupees 
are the inputs. Illustrative list of tariff categones are presented below. 

ApnI21. 1995 3 lOpm 35 



I 
I 
I Illustrative List of Tariff Categories 

I Category Urnt of Umtof 
Charge Quantity 

I 
I 

User charge for Rs/KL KL/Annum 
domestic metered 
(can also be by 

I consumptIon blocks) 
User Charge for Rs/Yearl Total 
domestic unmetered Connection ConnectIons 

I in a year 
User charge for Rs/KL KL/Annum 

I 
commercial 
(can also be by 
consumption blocks) 

I User charge for Rs/KL KLiAnnum 
other non-domestic 

I 
(can also be by 
consumption blocks) 

Bulk Supply to Rs/KL KL/Annum 

I 
Local Authority 
Connection charge Rsl No.ofnew 
for domestic Connection Connections 

I Connection charge Rsl No.ofnew 
for non-domestic Connection Connections 
Sahitation Charge Rs/Yearl Total 

I Connection Connections 
Sewerage Connection Rsl New 

I Charge Connection Connections 
Water Tax based on as a % of Total 
Property Average Rateable 

I Rateable Value 
Value 

I 
Development Charge Rs/ConnlYear Connections 

I 
I 
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Outputs : 

1. Total PrQject Costs : This IS calculated on the basis of tnputs related to starting year base 

costs, physical contmgencles, price escalation, design, engineering and SUpervIsIon 
charges, interest rates during constructIOn and phasing of the project 

2. Total Production: (In Million Lltres per Day over time). This IS esttmated based on 

future hkely consumpnon and unaccounted for water. It is done separately for exisung 

and new service systems. 

3. A vera~ Annual RevisIOn (Past) : This reflects the average revision that was undertaken 

during last five years. It IS expressed as a percentage per annum. 
4. Avera~ Incremental Cost (Rs/KL) : ThIs is also known as margmal cost which is the 

cost of producing an additional unit of service. It represents average cost of the new 
service system dunng the analysis penod. It is the rano of the present value of total costs 
of the new service system and the present value of consumption based on new service 
system. 

5. Alternatlve 1 : 

1. Startin2 Year A vera~ Tartff : This indicates the required startJng year tariff 1D 

Rs per Kilo Litre to meet the required rate of return on debt and equity. 

it. Percenta~ Increase in Tariff Required : ThIs is the mcrease in the average tanff 
required during starting year as compared to the prevIous year's tariff. This needs 

to be compared with the annual average increase in the tariff (above mentioned 
output item no.3) that has been carried out during the last five years. 

iii. CharW Oyer Time: This indicates the proposed charges over time in Rs per KIlo 
Litre based on above mentioned startJng year tariff and fixed annual price 
revision. 

Alternative 2 : 

Iii. Percenta~ Cost Recovered : This indicates the average cost recovered as a 

percentage of costs for the aggregate tariff revision plan. It is the ratio of present 

value of total costs and present value of total revenues (which are based on the 
aggregate tariff revIsion plan) over the plan period. The average cost of debt and 

expected returns on eqUIty IS used as a discount rate for the present value analYSIS 
IV. Char~s Oyer Time : This indicates the proposed charges in Rs per KIlo Litre 

over as per the aggregate tariff revision plan. 
v. Internal Rate of Return on Total Inyestments : This is a important indIcator in rate 
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of return analysis. The rate of return corresponds to total investments and to time 
frame of project analysis. It indicates the overall returns of the project during the 
project period for the tariffs m alternative 2. 

VI. Internal Rate of Return on EQuity: This indicates the likely returns on equity after 
meeting operatIng and maintenance costs, debt servicing .requirements, debt 
service reserve, depreciation and other requirements. The revenue from service 
system is based on tariffs in alternatlVe 2 

vii. Debt Service Covera~e RatIO : Indicates the debt coverage capability of the 
project. It is the ratio of the present value of the net cash flow before servIcing 
debt to the present value of debt servicing requirements. The dIscount rate 
specified m inputs is used for the present value analySIS. 

VIii. Net Present Value: This is the present value of net project cash flow (cash flow 
after meeting the operatIng and mamtenance costs, debt service requirements, debt 
service reserve, depreciation and other requIrements). 

AlternatIve 3 

ix. Percenta~e Cost Recovered. This indicates the average cost recovered as a 
percentage of costs for detailed tariff setting It is the ratio of the present value 
of total costs and the present value of total revenues (whIch are based on detailed 
tariff setting) over the plan period. The average cost of debt and expected returns 

on equity is used as a discount rate for the present value analysis. 
x. Internal Rate of Return on Total Investments: This is a an important indicator in 

rate of return analysis. The rate of return corresponds to total investments and to 
the time frame of project analysis. This indicates the overall returns of the project 
during project period for the tariffs in alternative 3. 

xi. Internal Rate of Return on EQuity: This indicates the likely returns on equity after 
meeting operating and maintenance costs, debt servicing requirements, debt 
service reserve, depreciation and other requirements. The revenue from the 
service system is based on tariffs in alternative 3. 

xii. Debt Service Covera2C Ratio : Indicates the debt coverage capability of project. 
It is the ratio of the present value of net cash flow before servicing debt to the 
present value of debt servicing requirements. The dIscount rate specified in inputs 
IS used for the present value analysis. 

xiii. Net Present Value: This is the present value of net project cash flow (cash flow 
after meeting the operating and maintenance costs, debt service requirements, debt 
service reserve, depreciation and other requirements). 
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Tabl. A31 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

--- - - -- - -- -
Base Case 

------- --- --- --- --- ----- --- --- --- --- --- --- --- --- --- --- ---
Item 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

-------- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
1 

2 
3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

Total Project Cost 

Operation and Maintenance 

Debt Servicing of OlAstandlng 

Loans for EXisting System 

Operating Revenue 

Other Revenue 

Total Revenue 
Net Cash Flows (before 

Servicing Debt) 

Debt SeMclng for Debt 1 
Debt Servicing for Debt 2 
Debt Service Coverage Ratio 

Debt SeMce Reserve 

Depreciation 

Other ReqUirements 

Net Project Cash Flow 

1855 
o 
o 

o 
o 
o 

·1655 

o 
o 

000 

o 
o 
o 

·1655 

3510 
o 
o 

o 
o 
o 

·3510 

o 
o 

000 

o 
o 
o 

·3510 

3720 
o 
o 

o 
o 
o 

·3720 

o 
o 

000 

o 
o 
o 

·3720 

4929 
o 
o 

o 
o 
o 

·4929 

o 
o 

000 

o 
o 
o 

-4929 

5225 
o 
o 

o 
o 
o 

-5225 

o 
o 

000 

o 
o 
o 

·5225 

o 
1552 

o 

8112 
o 

8112 

6560 

1390 

1015 

273 

1203 
o 
o 

2952 

o 
1704 

o 

o 
1880 

o 

10432 11048 
o 0 

10432 11648 

8728 9768 

1390 

1015 

363 

o 
200 
100 

6023 

1390 

1015 

406 

o 
214 
107 

7042 

o 
2004 

o 

12712 
o 

12712 

10648 

1390 
1015 

443 

o 
229 
114 

7899 

o 
2272 

o 

13810 
o 

13816 

11544 

1390 
1015 

480 

o 
246 

123 

8771 

o 
2490 

o 

o 
2734 

o 

15008 10244 
o 0 

15008 16264 

12512 13528 

1390 1390 
1015 1015 

520 562 

o 0 

202 281 
131 140 

9714 10702 

o 
2992 

o 

17600 
o 

17560 

14568 

o 
3280 

o 

o 
3684 

o 

o 
3923 

o 

18944 20440 22050 

000 
18944 20440 22056 
15664 16856 18128 

1390 1390 1390 1390 
1015 1015 1015 1015 

6 06 6 51 7 01 7 54 

o 000 
300 321 344 308 
160 141 172 184 

11713 12777 13935 15171 

------- --- --- --- --- ----- --- --- --- --- --- --- --- --- --- --- ---
FINANCING PLAN 

14 EqUity Component 

15 Debt Component 

a Debt 1 

b Debt 2 

16 Total (EqUlty+Debt) 

Amount As a % 

of Cost 

5712 3000 

Amount 

6664 3600 

6664 3500 
19039 100 00 

17 Discount Rate for Present Value AnalysiS In % 

18 Internal Rate of Return on Total Investments 

19 Intemal Rate of Retum on Equ~y 

19 Debt Servicing Coverage RatiO 

20 Net Present Value of Item 13 

Interest 

B!t! 
1800 
1600 

1600 

Repayment 

Period 

12 
30 

Starting Year 

for Repayment 

2000 

2000 

Average Cost of Debt 165 

3306 

2800 

657 

25203 

------- --- --- --- --- --- ---- --- --- --- --- --- --- --- --- --- ---
Note The bold ~ems have to be given as Inputs 
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-- - -- - - -
Table A3 1 (Continued ) 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

-- - - -- - -- -
Scenario 1 S~ge~'ndusa7.'~nd 

------- --- --- --- --- --- --- --- ----- --- --- --- --- --- --- ---
Item 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

------- --- --- --- --- --- --- --- ----- --- --- --- --- --- --- --- ---
1 

2 

3 

4 

5 

6 

7 
8 
9 

10 

11 
12 

13 

T oIal Project Cost 

Operation and Maintenance 

Debt Servicing of Outstanding 

Loans for Existing System 

Operating Revenue 

Other Revenue 

Tota' Revenue 
Net Cash Flows (before 

SelVlclng Debt) 

Debt SelVlclng for Debt 1 
Debt SelVlclng for Debt 2 
Debt SelVlce Coverage RatiO 

Debt Service Reserve 

DepreciatIOn 

Other ReqUirements 

Net Project Cash Flow 

1466 
o 
o 

o 
o 
o 

·1655 

3610 
o 
o 

o 
o 
o 

·3510 

3720 
o 
o 

o 
o 
o 

·3720 

000 

000 

000 000 000 

000 
000 
000 

·1655 ·3510 ·3720 

4929 
o 
o 

o 
o 
o 

-4929 

6226 
o 
o 

o 
o 
o 

·5225 

o 0 
o 0 

000 000 

o 
o 0 
o 0 

·4929 ·5225 

o 
824 

o 

4000 
o 

4000 

3176 

1390 

1015 

132 

800 
100 
50 

21 

o 
1088 

o 

5928 
o 

5928 

4840 

1390 

1015 

201 

450 
200 
100 

1485 

o 
1288 

o 

7280 
o 

7280 

5992 

1390 

1015 

249 

o 
214 
107 

3266 

o 
1520 

o 

8454 
o 

8656 

7136 

1390 

1015 

297 

o 
229 
114 

4387 

o 
1784 

o 

10162 
o 

10152 

8368 

1390 

1015 

348 

o 
245 

123 

5595 

o 
2072 

o 

11832 
o 

11832 

9760 

1390 

1015 

406 

o 
242 
131 

6962 

o 
2352 

o 

13392 
o 

13392 

11040 

1390 

1015 

459 

o 
281 
140 

8214 

o 
U44 

o 

15088 
o 

15088 
12424 

o 
30te 

o 

18992 
o 

16992 

13976 

o 
34te 

o 

19134 
o 

19136 

15720 

o 
3844 

o 

21fU4 
o 

21544 

17680 

1390 1390 1390 1390 

1015 1015 1015 1015 

517 581 654 735 

000 0 
300 321 344 348 
160 181 172 184 

9569 11089 12799 14723 

------- --- --- --- --- --- --- --- ----- --- --- --- --- --- --- --- ---
FINANCING PLAN 

14 Equity Component 

15 Debt Component 

a Debt 1 

b Debt 2 

16 r OIal (Equlty+Debt) 

Amount As a % 

of Cost 

5712 30 00 

Amount 

6664 3500 

6664 3500 

19039 100 00 

17 Discount Rate for Present Value Analysis In % 

18 Internal Rate of Return on Total Investments 

19 Intemal Rate of Retum on Equrty 

20 Debt SelVlclng Coverage RatiO 

21 Net Presl!nt Vllul! of Item 13 

Interest 

Rate 

1800 

1500 

1500 

Repavment 

Penod 

12 

30 

Starting Year 

for Repayment 

2000 

2000 

Average Cost of Debt 165 

2785 

2308 

548 

17509 

------- --- --- --- --- --- --- --- ------- --- --- -- --- --- --- ---
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- - - ---- ---
Table A3 1 (Continued ) 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

- - - - - -- -
Scenario 2 Staggered Industrial DenMnd lind Sanlttltlon 

------- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Item 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

------- --- --- --- --- --- --- --- --- ---- --- --- --- --- --- --- --- ---

2 

3 

4 

5 

6 

Total Project Cost 

Operation and Maintenance 

Debt Servicing of Outstanding 

Loans for EXisting System 

Operating Revenue 

Other Revenue 

Total Revenue 

Net Cash Flows (before 

ServiCing Debt) 

7 Debt ServICing for Debt 1 

8 Debt Servicing for Debt 2 

9 Debt Service Coverage Ratio 

10 Debt Service Reserve 

11 DepreciatIOn 

12 Other ReqUirements 

13 Net Project Cash Flow 

2039 

o 
o 

o 
o 
o 

-2039 

o 
o 

000 

o 
o 
o 

4eu 
o 
o 

o 
o 
o 

-4663 

o 
o 

000 

o 
o 
o 

9484 10893 11374 
000 
000 

o 
o 
o 

o 
o 
o 

o 
o 
o 

-9484 -10693 -11374 

o 
o 

000 

o 
o 
o 

o 
o 

000 

o 
o 
o 

o 
o 

000 

o 
o 
o 

o 
1693 

o 

4000 
o 

4000 

2407 

2793 

2039 

050 

o 
o 
o 

-2039 -4663 -9484 -10693 -11374 -2425 

o 
1910 

o 

6928 
o 

5928 

4018 

2793 

2039 

083 

o 
o 
o 

-815 

o 
21e8 

o 

7280 
o 

7280 

5112 

2793 

2039 

106 

200 
o 
o 

80 

o 
24e2 

o 

8e6e 
o 

8656 

6194 

2793 

2039 

128 

1200 
100 
60 

12 

o 
2791 

o 

10162 
o 

10152 

7361 

2793 

2039 

152 

1000 
300 
200 

1028 

o 
3160 

o 

11832 
o 

11832 

8682 

2793 

2039 

180 

o 
321 
214 

3315 

o 
3606 

o 

13392 
o 

13392 

9887 

2793 

2039 

205 

o 
343 

229 

4482 

o 
3898 

o 

16088 
o 

15088 
11190 

2793 

2039 

232 

o 
388 
246 

5745 

o 
4337 

o 

o 
4829 

o 

1t1992 1913e 
o 0 

16992 19136 

12655 14307 

2793 

2039 

262 

o 
393 
242 

2793 

2039 

296 

o 
421 
281 

o 
537t1 

o 

21644 
o 

21544 
16188 

2793 

2039 

335 

o 
460 

300 

7168 8n3 10585 

------- --- --- --- --- -- --- --- --- --- --- --- ---- --- --- --- --- ---
FINANCING PLAN 

Amount ~ 

of Cost 

14 Equity Component 11476 30 00 

15 Debt Component Amount 

a Debt 1 13389 3500 

b Debt 2 13389 3500 

16 Total (Equrty+Debt) 38254 100 00 

17 Discount Rate for Present Value AnalySIS In % 

18 Intemal Rate of Retum on Total Investments 

19 Internal Rate of Return on Equity 

20 Debt Servicing Coverage RatiO 

21 Net Present Value of Item 13 

Interest 

Rate 

1800 

1500 

1600 

Repayment 

Penod 

12 

30 

Starting Year 

for Repayment 

2000 

2000 

Average Cost of Debt 165 

1869 

1340 

244 

-5082 

------------ ----- ----- ---- ------ --- --- ------ ------ ------ ------ ------ ------ --- --- ------ ------ ------

(" \m.o"Ir~\.IIIYIll\cvlp xII 417,m~ 1 '>1 PM 
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--- --- - --
Table A3 1 (Continued ) 

RAPID APPRAISAL OF PROJECT RATES OF RET,URN 
(All monetary values are In Rs Lakhs) 

- - - - - --- -
Scenario 3 Base Case and Sanitation 

------- --- --- --- --- ----- --- --- --- --- --- --- --- --- --- --- ---
Item 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

------- --- --- -------- --- --- --- --- --- --- --- --- --- ----- ---

2 
3 

4 
5 

6 

Total Project Cost 

Operation and Maintenance 

Debt ServICing of Outstanding 

Loans for EXIsting System 

Operating Revenue 

Other Revenue 

Total Revenue 
Net Cash Flows (before 

Servicing Debt) 

7 Debt Servicing for Debt 1 

8 Debt Servicing for Debt 2 

9 Debt Service Coverage RatiO 

10 Debt Service Reserve 

11 Depreciation 

12 Other ReqUIrements 

13 Net Project Cash Flow 

2039 

o 
o 

o 
o 
o 

·2039 

o 
o 

0,00 

o 
o 
o 

4443 
o 
o 

o 
o 
o 

·4663 

o 
o 

000 

o 
o 
o 

9484 10493 11374 
000 
000 

o 
o 
o 

o 
o 
o 

o 
o 
o 

·9484 ·10693 ·11374 

o 
o 

000 

o 
o 
o 

o 
o 

000 

o 
o 
o 

o 
o 

000 

o 
o 
o 

·2039 ·4663 ·9484 ·10693 ·11374 

o 
2321 

o 

8112 
o 

8112 

5791 

2793 

2039 

1 20 

400 
200 
100 

59 

o 
2524 

o 

10432 
o 

10432 

7906 

2793 

2039 

164 

1800 
400 
200 

673 

o 
2740 

o 

11448 
o 

11&48 

8888 

2793 

2039 

184 

o 
428 
214 

3414 

o 
3004 

o 

12712 
o 

12712 

9706 

2793 

2039 

201 

o 
458 
229 

4187 

o 
3279 

o 

13814 
o 

13816 

10537 

2793 

2039 

218 

o 
490 
245 

4969 

o 
3574 

o 

15004 
o 

15008 
11434 

2793 

2039 

237 

o 
524 

242 

5815 

o 
3889 

o 

14244 
o 

16264 

12375 

2793 

2039 

256 

o 
541 
281 

6701 

o 
4224 

o 

17540 
o 

17560 

13334 

2793 

2039 

276 

o 
400 
300 

7601 

o 
4401 

o 

o 
4997 

o 

o 
5440 

o 

18944 20440 22054 
o 0 0 

18944 20440 22056 
14343 15443 16616 

2793 

2039 

297 

o 
442 
321 

8548 

2793 

2039 

320 

o 
487 
344 

2793 

2039 

344 

o 
735 
348 

9580 10681 

------- --- --- --- --- ----- --- --- --- --- --- --- --- --- ---- ---
FINANCING PLAN 

14 Equity Componer!! 

15 Debt Componer!! 

a Debt 1 

b Debt 2 

16 Total (Equrty+Debt) 

Amount As a % 

of Cost 

11476 30 00 

Amour!! 

13389 3500 

13389 3500 

38254 100 00 

17 Discount Rate for Present Value AnalYSIS In % 

18 Internal Rate of Retum on Total Investments 

19 Internal Rate of Return on EqUIty 

20 Debt Servicing Coverage Ratio 

21 Net Present Value of Item 13 

Interest 

~ 
1800 

1500 

1500 

Repayment 

Period 

12 

30 

Starting Year 

for Repayment 

2000 

2000 

Average Cost of Debt 165 

21 71 

1531 

298 

913 

------- --- --- ----- --- --- --- --- --- -- --- --- --- --- --- --- ---
c 1m1lO1l1c@IR.ryalcvlp xiI 4/21195 1 '>1 PM 

--

42 



- - - - - - - -
Table A3 1 (Continued ) 

RAPID APPRAISAL OF PROJECT RATES OF RETURN 
(All monetary values are In Rs Lakhs) 

a SensitiVity AnalysIs for Project Alternatives 

- - - - - - - - -
Summary Table 

------- --- --- --- ------ --- --- --- --- --- --- --- --- ---

2 

3 

4 

AlternatIVes for 

Project Variables 
Total 

Project 

Financing Plan 

Cost Equrty Debt 1 Debt 2 IRR on 

Total 

Invest-

ments 

In% 

Performance Indicators 

IRR on Debt Service NPV 

Equrty Coverage Ratio at at 
In% specified specified 

discount rate discount 

rate 

------- --- --- ----- --- --- --- --- --- --- --- --- --- --- ---
Base Case 19039 5712 6664 6664 3306 2800 657 25203 

Staggered Industnal Demand 19039 5712 6664 6664 2785 2308 548 17509 

Staggered Industnal Demand and Sanitation 38254 11476 13389 13389 1869 1340 244 -5082 

Base Case and Sanitation 38254 11476 13389 13389 21 71 1531 298 913 

-------- --- --- --- --- --- --- ---- ---- ---- ---- ---- ---- --- --- ---

b Sensitivity AnalYSIS for Financing Alternatives 

2 

3 

4 

--------- ----- --- --- --- ---- --- --- --- --- --- --- --- --- --- ---
Alternatives for 

FinanCing Plans 

Total 

Project 

FinanCing Plan 

Cost Equity Debt 1 Debt 2 IRR on 

Total 

Invest-

ments 

In % 

Performance Indicators 

IRR on Debt Service NPV 

Equity Coverage RatiO at at 

In % specified specified 

dlscourrt rate discount 

rate 

-------- ----- --- --- ---- --- --- ---- ---- ---- ---- ---- ---- --- --- ---
Base Case 

----- ---- --- --- --- --- ---- --- --- ---- --~-- --~~ . --_. - --< - --- - -- ---
... \'m:C'fI'~e\satyf\\CJlp ).18 4'? 1/»'> 1 '> If'M 

- - -
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- - - - - - - - - - - - - - - - - - - -
Tab/eA32 

RAPID APPRAISAL OF WATER SUPPLY PROJECTS 

(All monetary Y11lues are In Rs Lakhs) 

Project Costs 

a Base Costs 1003 Prices 

Main Components Costs 

Soutee 1856 

T,.".m/ss/on 4856 

Feeder + Distribution 3216 

Others 0 

Component 5 0 

Component 6 0 

Component 7 0 

Component 8 0 

Total 9928 

b Prica Escalation to starting Year 10 00 % per annum 2085 

c Physical Contingency 8 00 % of base cost 961 

d PrIca Escalation during constructIOn 6 00 % per annum 1947 

e Design, Engineering and Supervision 10 00 % of escalated cost 1492 

Interest during Construction 1600 % per annum 2626 

Total Project Costs 19039 

----
Item 1095 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

----
2 Phasing 

a Phasing - % distribution of work 100 200 200 250 250 00 00 00 00 00 00 00 00 00 

b Base Costs over time 1201 2403 2403 3003 3003 0 0 0 0 0 0 0 0 0 

c Physical Contingencies 96 192 192 240 240 0 0 0 0 0 0 0 0 0 

d Prica Escalation during Construction 0 156 321 620 851 0 0 0 0 0 0 0 0 0 

e Design, Engineering and Supervision 130 275 292 386 409 0 0 0 0 0 0 0 0 0 

Interest during Construction 228 484 513 680 721 0 0 0 0 0 0 0 0 0 

Tollli Capital Cost 1655 3510 3720 4929 5225 0 0 0 0 0 0 0 0 0 

3 Operation and Maintenance 

a on existing System 433 456 486 515 546 5711 614 650 689 731 n5 821 870 922 

b on New System 0 0 0 0 0 800 1056 1248 1464 1704 1976 2232 2520 21UO 

c TotaIO&M 433 458 486 515 546 1379 1670 1898 2153 2435 2751 3053 3390 3762 

4 Debt Servicing of Outstanding 4150 360 288 230 184 147 0 0 0 0 0 0 0 0 

Loans for Existing System 

c 'mSolticel5otyelwel""p3 O. 4121/95 409 PM 44 



- - - -- - -
Table A3 2 (C'ootmucd 

Item 

5 Depreciation • 

6 Servicing of Equity and Debt 

a Equity 

b Debt 1 

c Debt 2 

7 Debt SeMce Reserve 

8 Other Requhlments 

9 Total Consumption in MLD 

a ExIsting System 

b New8ystem 

c Total BIllable Supply 

10 UnaccounDd for Water ("!o) 

11 Total Production in MLD 

a ExIsting System 

b New8ystem 

c T atal Production 

12 Expected Revenue Losses (Future) 

13 Financing Plan 

a Equity 

b Debt Component 

Debt 1 

Debt 2 

1995 

150 

o 
o 
o 
o 
o 

156 

o 
156 

1000 

173 

o 
173 

3000 

Amount as 

II % of cost 

3000 

3500 

3500 

14 Discount Rate for Present Value Analysis in % 

15 Past Performance 

a Past Production (MLD) 

b Past Unaccounted for Water (%) 

c Past revenue 

d Past Revenue Losses 

1990 

173 

1000 

1137 

3000 

16 Average Effective Charge during Previous Yaar (Rs/KL) 

17 Average Ineremental Cost of Project in RslKL 

c _celsttyolwot<"p3 ~. 

1996 

150 

o 
o 
o 
o 
o 

1557 

o 
156 

173 

o 
173 

2g5O 

1997 

150 

o 
o 
o 
o 
o 

1557 

o 
156 

173 

o 
173 

2goo 

Amount ~ 

~ 

5712 2000 

Amount 

6664 

6664 

1991 

173 

1000 

1273 

3000 

Interest 

Rate 

1'00 

1500 

1500 

1992 

173 

1000 

1426 

3000 

266 

910 

-
1998 

150 

o 
o 
o 
o 
o 

1557 

o 
156 

173 

o 
173 

2850 

1993 

173 

1000 

146g 

3000 

-
1999 

150 

o 
o 
o 
o 
o 

1557 

o 
156 

173 

o 
173 

2800 

Repayment 

Period 

12 

30 

-
2000 

2tsO 

1154 

1390 

1015 

o 
o 

1557 

51 

207 

173 

57 

230 

2750 

Average Cost of Debt 

1994 

173 

1000 

1513 

3000 

- -
2001 

265 

1154 

1390 

1015 

o 
o 

1557 

63 

219 

173 

70 

243 

2700 

Starting Year 

for Repayment 

2000 

2000 

165 

2002 

281 

1154 

1390 

1015 

o 
o 

1557 

70 

225 

173 

77 

250 

2650 

-
2003 

2g8 

1154 

1390 

1015 

o 
o 

1557 

n 
233 

173 

85 

258 

2600 

Average Annual Revision In % per annum (Based on last five yealS) 

--------- --------
4121 /95 4 03 PM 

-
2004 

316 

1154 

1390 

1015 

o 
o 

1557 

83 

239 

173 

92 

265 

2550 

-
2005 

335 

1154 

1390 

1015 

o 
o 

1557 

go 

246 

173 

100 

273 

2500 

750 

-
2006 

3!55 

1154 

1390 

1015 

o 
o 

1557 

~ 

251 

173 

106 

279 

2450 

-
2007 

376 

1154 

1390 

1015 

o 
o 

155 7 

101 

257 

173 

112 

285 

2400 

-
2008 

301 

1154 

1390 

1015 

o 
o 

1557 

106 

261 

173 

117 

290 

2350 

- -
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- - - - - - - - - - - - - - - - - - - -
Table A~ 2 (Contmuro 

lIem 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

18 AlternatIve 1 Average Cost and FIxed AnnUl 

8 Annual Revision of Tariff In Percentage per Annum 700 

b Starting Year Tariff Required In RslKL 1995 293 Percentage Increase r 1018 

c Charges OVer Time 293 314 336 359 384 411 440 471 504 539 577 617 660 707 

19 Alternative 2 Aggregate Tanff Revision PIal 

a Tariff Revision Plan 1500 000 1(100 000 1(100 000 1(100 000 1(100 000 1500 000 1(100 000 

(In percentage per annum over 

previous year charge 

b Percentage Cost Recovered S9 04 

c Charges over Time (RS/KL) 306 306 352 352 405 405 466 466 535 535 616 fi 16 708 708 

d Intemal Rate of Return on Total Investments 1336 Internal Rate of Returr 614 

e Debt Servrce Coverage Ratio 1 13 Net Present Value of r 8497 

c I(nso"h.~\s8fyl'\Wi'Jlc\4pl xis 4fl1rJS 4 on PM 46 



- - - --- - - - - - - - - - - - -
Table A3 2 (Conttnued 

Ilem 

20 Alternative 3 • Detailed Tariff Setting 

II 

HI 

Iv 

vi 

vii 

viii 

Ix 

x 

xl 

xli 

xIII 

xlv 

xv 

Tarlff Clttgory 

DomeMlc Mer-red 

Domestic UnfTl6tered 

Commerc/.' 
Industrial 

'n.tJtutJonel 

C Charge. DofTl6stlc 

C Charge· Others 

Cetegory8 

car-gory 9 

category 10 

category 11 

category 12 

c.tegory 13 

category 14 

category " 

Un" 

R.n<L 

RslConn 
R.n<L 

R.n<L 

R.n<L 

Rs/Conn 

RsiConn 

1995 

20 

3000 

60 

120 

30 

7500 

2!SOO 0 

00 

00 

00 

00 

00 

00 

00 

00 

------ -----
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 1006 2007 

----- ----- - ----- ----

---- ---- ---- --- -----
Charge. (For unmetered connections, charge Is In Rs per connection per anNum, For metered supply, charge Is In Rs per Kilo Lnre)) 

21 

3210 

64 

128 

32 

8025 

26150 

00 

00 

00 

00 

00 

00 

00 

00 

23 

3435 

611 

131 

34 

858.1 

28623 

00 

0.0 

00 

00 

00 

00 

00 

00 

25 

3615 

74 

147 

3.7 

9188 

30626 

00 

0.0 

00 

0.0 

00 

0.0 

00 

00 

26 

3932 

79 

1S7 

39 

1183 1 

32770 

00 

00 

00 

00 

00 

00 

00 

00 

2.8 

4208 

84 

168 

42 

1051 II 

35064 

00 

00 

00 

00 

00 

00 

00 

00 

30 

4!SO 2 

110 

180 

45 

11255 

37S18 

00 

00 

00 

00 

00 

00 

00 

00 

32 

4817 

116 

1113 

48 

12043 

40145 

00 

00 

00 

00 

00 

00 

00 

00 

----- --- ---
34 

5155 

103 

206 

S2 

12886 

4211S' 

00 

00 

00 

00 

00 

00 

00 

00 

37 

M15 

110 

221 

55 

13788 

4S1161 

00 

00 

00 

00 

00 

00 

00 

00 

311 

590 1 

118 

236 

511 

147S4 

41117 II 

00 

00 

00 

00 

00 

00 

00 

00 

42 

631 S 

126 

2S3 

63 

15786 

52621 

00 

00 

00 

00 

00 

00 

00 

00 

4' 
6757 

135 

270 

68 

14891 

56305 

00 

00 

00 

00 

00 

00 

00 

00 

-----
b Quantities Un" Quant"'.' (For unmetered connectIOns, quantHtes are number 01 connections and for metered supply, quenlttles are consumption In Kilo LUres per Annum) 

Iii 

Iv 

v 

vi 

vii 

viII 

Ix 

x 

xl 

xII 

xiii 

Domestic Metered 

Domestic Unmetered 

Commercial 

Industrial 

Instnutlonal 

C Charge Domesllc 

C Charge Other; 

CetegOlY 8 

Category 9 

CategOly 10 

Category 11 

Category 12 

Category 13 

xlv Category 14 

xv (,"l~oty ,'> 

c \ITt<"...offlceo\sa''iB\W9!C\<1pJ k1s 

KUAnnum 

Connect/on 

Kt.lAnnum 

Kt.lAnnum 

Kt.lAnnum 

RsiConn 

Rs/Conn 

182!SOO 

123000 

182!SOO 

7300000 

1460000 

o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

182500 

125460 

,.2500 

73O()()(}(J 

1489200 

2450 

o 
o 
o 
o 
o 
o 
o 
o 
o 

182500 

127969 

182500 

7300000 

1518984 

2509 

o 
o 
o 
o 
o 
o 
o 
o 
o 

182!SOO 

13052' 

182500 

7300000 

1540364 

2M' 

o 
o 
o 
o 
o 
o 
o 
o 
o 

182500 

13313' 

5S84SO 1215450 

150802 162310 

182500 3580650 3688070 

7300000 12581550 16753500 

"803" 3317850 3367618 

2611 17663 11508 

o 600 612 

o 0 0 

o 0 0 

() 0 0 

o 0 0 

000 

o 0 0 

o 
() 

o 
o 

.. l,}.,'gr, <to" ~M 

o 
() 

1543950 

1661)33 

37118712 

188"900 

3418132 

4623 

flU 

o 
o 
o 
o 
o 
o 
o 
o 

2135250 

168602 

3912673 

23027850 

3469404 

16611 

(;37 

o 
o 
o 
o 
o 
o 
o 
o 

2463750 

170288 

4030053 

25130250 

352144S 

1686 

6411 

o 
o 
o 
o 
o 
o 
o 
o 

3120750 37777f50 

1719" 173711 

41501155 4275483 

263785!SO 27692550 

3574267 

1703 

662 

o 
o 
o 
o 
o 
o 
o 
o 

3627881 

1720 

676 

o 
o 
a 
o 
o 
o 
o 
o 

-----

4106250 

17!U48 

4403748 

21110"00 

36.221111 

1737 

689 

o 
() 

o 
o 
o 
o 
o 
o 

-
200S 

48 

7230 

145 
2. , 

72 

18074 

MU6 

00 

0.0 

00 

00 

00 

00 

00 

00 

4763250 

177203 

~50 

30550500 

3737533 

1754 

703 

o 
o 
o 
o 
o 
o 
o 
o 

- -
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- - - - - - - - - - - - - - .. - - - - .. 
Table A ~ 2 (('ontlllUCd 

-------
Item 1QQ5 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

---
c Revenues Revenues (In Rupees Lakhs) 

---- ----
Current Demand 1303 1423 1533 1651 1779 3416 4421 5099 6321 7266 8123 9082 10148 11345 

Revenue Losses (%) 3000 2Q5O 2Qoo 2850 2800 27 !SO 2700 2650 2600 2550 2500 2450 2400 2350 

ill Arrears 391 535 600 642 678 1126 1497 1748 2098 2388 2628 2869 3124 3400 

Iv Revenue Collections 912 1279 1468 1609 1743 2968 4049 4848 5971 6976 7883 8841 9893 11069 

v Percentage Cost Recovered 13304 

d CASH FLOW ANALYSIS 

Net Cash Flows (before 1776 3199 -3176 -4215 -4363 1191 2114 2669 3520 4226 4798 5433 6127 6908 

SeMClng Debt) 

Debt Service Coverage Ratio 000 000 000 000 000 050 088 111 146 176 199 226 255 287 

iii Net Project Cash Flow 1776 -3199 -3176 -4215 -4363 -1214 291 264 1115 1821 2393 3028 3722 4503 

Iv Internal Rate of Return on Total Investments 2009 

v Imemal Rate of Return on Equity 1527 

vi Debt Servicing Coverage Ratio 258 

vii Net Present Value of Item 20 d III 414 

-- ~- ----- -- -- - --~ -- - - - ~------ --- -- ---------

Note • Depreciation Is on existing physical assets and equt 

L 'v'n,of1lC~\sIty9\WDt("\Ap3 )(!r 4r21 14" "en PM 48 



I 
I 
I 

Formats for Quantitative Information from Agencies 
(all monetary values need to be given In Rs Lakhs) 

Item 

I AGENCY LEVEL INFORMATION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A.. Budget Reports 

1 

2. 
a 

Opening Balance 

Revenue Income 
Revenue from Own Sources (Property Tax, OctroI, 

User Charges and Fees) 
b Revenue from Other Sources (Grants, Contnbutions,other) 

Total Revenue Income 

3 
a 
b 

4 
a 
b 
c 

Capital Income 
Loan Receipts 
Other 
Total Capital Income 

Revenue Expenditure 
General Administration 
Debt Servicing 
Other 
Total Revenue ExpendIture 

5 Capital Expenditure 
a Owned Funds used for Capital Expenditure 
b Loans 
c Grants 

Total Capdal Expendrture 

6 Surplus/Deficit 
a Total Revenue SurplusIDeficrt 
b Total Caprtal Revenue Surplus/Deficrt 

Total Surplus/Defictt 

B. Debt Management 

a Current Debt ServICing ReqUirements 
b Dues In Debt ServICIng from PreVIous Year 

Total Debt Servlcmg ReqUIrements for Current Year 
c Debt Servlc10g Done dunng Current Year 
d Overdues 10 Current Year 
e Overdues Which are Morethan 9 months old 

C. Tax Collections 

f Current Tax (not Including project service) Demand 
g Arrears (not Including project service) 
h Tax collections 

msollicelsatyalformats xis 4121195 4 10 PM 
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I 
I 

Formats for Quantitative Information from AgenCies 

I 
(Continued •••••••••• J 

Item Year 1 Year 2 Year 3 Year 4 Year 5 

I II. Project Service Related Information - Water Supply 

I A Financial - Budget Reports 

1 Opening Balance of Service 

I 2 Revenue Income from Service 
a Revenue from ChargesfTaxes 
b Other Income 

Total Revenue Income 

I 3 Revenue Expenditure of Service 
a Estabhshment Related 

I 
b Debt Servicing 
c O&M Costs for Source, Transmission and Treatment 
d O&M Costs for Dlstnbutlon 
e Billing and Cost Recovery Costs 

I 
f Other 

Total Revenue Expenditure 

4 Surplus/Deficit 

I B City Level Information 

a Income Dlstnbutlon Pattern 

I Year of Information 

Household Total No of Estimated % of HHs 

I Monthly Income Households wrth Water Connection 
(Rs/Month) 

I 1 
2 
3 

I 
4 
5 

Total 

I 
b Growth In Domestic/Non-Domestic Units 

I No of Households In City/Agency's Junsdlctlon 
II No of Non-DomestiC Units In City/Agency's Junsdlctlon 

Commercial Units 

I Industnal Units 
Institutional Units 
Others 
Total Non-Domestic Umts 

I 
I 
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I 
I 

Formats for QuantitatIve Information from Agencies 

I 
(Continued ............ ) 

Item Year 1 Year 2 Year 3 Year 4 Year 5 

I C Supply Related 

a No of Employees 

I d No of Domestic Connections 
c No of Non-DomestiC Connections 

Commercial Connections 
II Industnal Connections 

I III InstrtutJonal Connections 
IV Others 

Total Non-DomestiC Untts 

I d Production In Million Lltres per Day 
e Unaccounted Water In % 

I 
f Consumption In KL per Connection per Day 

(Details by sIZe of connection or pnce 
block as applicable) 

Domesttc Users 

I 
Commercial Users 

III Industnal Users 
IV Instrtutlonal Users 
V Other Users 

I 0 Tariffs and Cost Recovery 

a Past Trends In Tanff 

I Tanff Category Type of Unit Rate 
Charge for 

Rate Year 1 Year 2 Year 3 Year 4 Year 5 

I 
1 
2 

I 3 
4 
5 

I 
6 
7 
8 
9 

I 
10 
11 
12 
13 

I 
14 
15 

I 
I 
I 
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I 
I 
I 

Formats for Quantrtatlve InformatIon from AgencIes 
(Continued .. .... . .. ) 

I 
b T anff ReVISions Proposed In the Past 

Tanff Category Proposed Tanff Rates 

I 
Year 1 Year 2 Year 3 Year 4 Year 5 

1 

I 
2 
3 
4 
5 

I 6 
7 
8 
9 

I 10 
11 
12 
13 

I 14 
15 

I c T anff ReVISions Approved In the Past 

I Tanff Category Approved T anff Rates 
Year 1 Year 2 Year 3 Year 4 Year 5 

I 2 
3 

I 4 
5 
6 
7 

I 8 
9 
10 
11 

I 12 
13 
14 

I 
15 

I 
E Revenue Collections Year 1 Year 2 Year 3 Year 4 Year 5 

a Current Revenue Demand 
b Arrears 

I 
c Revenue Collections 
d Outstanding Payments by Taxpayers/ 

Consumers which are morethan 9 months overdue 

I 
I 
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- - - - - - -
Formats for Quantrtatlve Information on Projects from AgenCies 

(All monelllry values are In Rs Lakhs) 

- - - - - - - - -
--------------- --- --- --- --- --- --- --- --- ---

a 

b 

c 

d 

e 

Project Costs 

Basa Cost, at 

Main Components 

Total 

Prices 

Pnce E<;ealatlOn to Starting Year 

Physical Contingency 

Price Escalation during construction 

Design, Engineering and SupervisIOn 

Interest dUring Construction 

Costs 

___ % per annum 

% of base cost 

___ % per annum 

% of escalated cost 

___ % per annum 

- -

---- ---- ---- ---- ---- ----- ---- ---- ---- ----- ---- ---- ---- --- ---- ---- -----
Item Ypar 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Yeer 11 Year 12 Year 11 Year 14 Yeer 1'5 Year 16 

2 Phasing % dlstnbutlon of work 

3 Operation and Maintenance 

8 on ExlSllng System 

b on New System 

4 Debt Servicing of Outstanding 

Loans for Existing System 

5 Deprecl8tlOn 

7 other Requwements 

---- ---- ---- ---- ---- ---- ---- ---- ---- ----- - ~-- - ---- --- - - - --- -- - - ---
8 Tollli Consumption In MLO 

a ExIsting System 

b New System 

9 Unaccounted for Water (%) 

10 Expected Revenue Losses In % 

c 'lrnsoffice'l.SIty8\tormats2 xfs 4121/95 4 'RPM 
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- - - - - - - - - - - - - - - -
Form". for Quantitative Information on Projects fr, (Conllnultd 

---- ----- ---------------- ------ ------------ --- --- --- --- ---- -

Item Yoarl1 YOftr18 YOdr19 Y0ftr20 Vaar21 Voar22 Yaar23 Yoar24 Yft8r2~ Yoar26 Year 27 Yoar28 Year 29 Yeer3D 

--- ---- ----- ---- ----- ---- ---- ---- --- --- ---- ---- ---- - --- ---
2 Phasing % distribution of work 

3 Operation and Maintenance 

a on Existing System 

b on New system 

4 Debt Servicing of Outstanding 

Loans for Existing Sys1em 

~ Depreciation 

7 other Requirements 

---- ---- ----- ---- ----- -------- ------- ------ ---- ------ ---- ----
8 Total ConsumptIon In MlD 

a Eldstlng System 

b New Sy\Item 

9 Unaccounted for Water (%) 

10 Expected Revenue Losses In % 

------ ----- --- ---- ---- ----

11 Financing Pilln 

a Equity 

b Debt Component 

Debt 1 

Debt 2 

Amount as 

a % oleost 

Expected 

Return 

Interest 

Rate 

Repayment 

PerIOd 

------ --- --- ---- --- ----

Starting Year 

for Repayment 

- -

--- ---- ----- --- ------ ---- ---- ---- ---- ---- ---- ---- ---------

c Imsof'lce\Satyollormots2 ~. 4121/95 4 18 PM 
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- - - - - - - - - - - - - - - - - -
Formats for Quantitative Information on Projects fr, (Conllnued 

--- --- ------ ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
12 Tar'ff Categorle. and Charg •• Ov.r Time 

u 

• 
Iv 

v 

vi 

vii 

Viii 

be 

x 
xl 

xl! 

xIU 

xlv 

xv 

11\ 

1\1 

v 

vi 

vH 

Viii 

be 

l( 

ld 

Jdl 

ldM 

xlv 

xv 

--------------- --- ---- ---- ----
Tariff Category Un" YHI1 YMI2 Vlel3 V,llI" Yltrl! VMle VMI7 YIIIIIS YII819 Yea I 10 Yllllrl1 Veer 12 Year 13 Veer 1 .. Voerl~ Yeer16 

Chilli" (For unmetered connection" cherge " In R. pel oonnectlon per annum, For metered BUPPI'{, chArge" In R, per Kilo lftm)) 

--- ------------ --- --- --- --- ---

--------------- --- --- ---
Tariff category VlllIr 17 Year 18 Yellr 19 Yllllr 20 VIal 21 Year 22 Year 23 Year 24 Year 25 Vear 26 Year 27 Year 28 Year 29 Year 30 

Chilli.. (For unmelerttd connections, charge It In Ra per connection per IIni 

-------------------------------------------------------

c _lIIe.lIlIytVtm'oO!d ~. ~1IIjS 4'3PM 

- -
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- - - - - - - - - - - - - - - - - -
Formats for Quantitative Information on Project. fr' (Continued 

-~------- ------------------------ ------------------------
13 Tariff Cltegory 

(Categories are 

same .. above) 

UnH Quantkles 

Year 1 Year 2 Year 3 Year" Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Vear12 Vear13 Year 14 ,earlS Year 16 

------------------- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

HI 

Iv 

v 

vi 

vii 

vlH 

III 

xl 

xii 

xlH 

xlv 

xv 

---- ---- ---- ---- ---- ---- ----- -----
1" Tariff Camgory 

(categortes are 

same as above) 

Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Yllllr 25 Year 26 Year 27 Year 28 Year 29 Year 30 

QuanlRles 

Iv 

v 

vi 

vii 

viP 

III 

x 
xl 

xU 

xiii 

xlv 

xv 

---- ---- ---- ---- ---- ---- ----

------ ---- ------ ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
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