(\m&g?}

i Rgad @amvm}%i«smwi
GEMAY JERMAY GETSM,
GOEMALDMALERM AN

3

¢

dnttinlisg ropid min
dasign warlabin
R 300 sacd

(&} A

- 4
R 14130° 6R

!

Cormpulte size of
raptd ralr unit

I
Gomputs 55000,
inettlugnt from
Rapid ng Wit

initinting siow mix
design variabla ;
G520 sae 1

® O

Initigiise show i
unit detpntion tng

TE4H eain.

Pl ey
< G515 > o’ =
B E e
N\i ~~~~~
w

WIES

&5
)

(&

Cornpty wolurmg ang
dhorntys of
ssaulatir
¥
Gompuly o sheg
(dineng tarbids and
Buynolds Mamb e

ot $atiting
salg iy, Vg, uning
Hozan s gouotion

%
Wﬁw‘: 3 Wﬁ%m‘ ] |
il s&é?%?&”““’l
dogign wriobiy SR,
ﬁﬁ@w‘?‘?g s !
3,
AAAAAAAAAAAAAAAAAAAAAAAAA M.‘fg}
Cormpaks odt clancy
of remmoval of s -
patdng tor pocticies
; {7
@) | 4 m:w: o

Camete are and
dieroatar of cloritier

LS

e .
™ 1% ““““““ g_(.“ “““““““““
o ﬁ)mm@*’wtﬁ%mm i %Mi .. BUR Y EG

g, T T

P \WQ

o) ©

FIGURE 16.4: AL%{ERI’?HM FOR COMPUTER AIDED PUNCTIONAL AND MINIMAL
OST DESIGN OF CONVENTIONAL WATER TREATMENT SYSTEM



wmr émcqumfb‘ e NO

& 6007 (g
YES
2 N

]ie:cmpmé datardion
i
!

Hena {0 clurifier

- DTeDERTH /568
M”!“"‘-
g L T e P
< 2% Pi€ e grey ‘WI
R — e
e o i
§YES W’fﬁ“&
M Indtiglise Filter Qg) Q%}
Dasign Varioble FR; "

T TComputs officaney |
of remowdl of 2us. |
Loagbids C/Ce L

T kB thr

7
Compuata Cost of
Claritiocculotor

¥

Compute Cost of
Rapid Sund Filter
¥

Computz Total

annual CostTa0
Chack TACMIN

ot 1§
‘:«:JAQ Q‘EACMéN/::w ‘‘‘‘‘ w
\‘f\'es

SBave Dasign Volwas ;
arsociated with
this Tag

ﬂ S——

A
C}'ﬂfﬂw :Rﬁ@&l FRY é)pemi“ >

,«-ﬂ"’f I8 e
Qw{ 0s {'J +40 sl B DMAX >
s 'v»‘,_\

(-t SOR 2 SO BSORfa-e” ggn;gmmw

506




(B 152 15+ATS

{rye @

NG 15 e
165 = 65 mts‘swwgﬁiwﬁﬁ > GSMAX >

et
# e
S

NG - Zi%jmm“m
(®)=—6R:GR +AGRM-<__GR > GRMAX >

s
o,

i Print Design Values
e S Mintnol Cost)

AUT

ST UARESGT 154




CHAPTES

ENT O
TS

FINANCING
WATE}

171 WATER SUFPPLY FINANCING

The aim of any water supply undertaking should be to provide safe and adequate supplhies
of potable water at the lowest practicable cost. This demands in addition o the kn owledge of
water works planning, design, construction and adminstration, a sound understanding of the
elements of financial policy, viz,

() The equitable spreading of the cost of water supply by means of appropriate scales
of charges and a potable water rate; and

() The cconomic aspects of development and exccution of the schermes, the methods
of providing the capital needed to finance such schemes and the manner of
providing for the repayment of such capital.

Apart from the above, financing in the water supply sector requires consideration of
expandmg requirements of this natural resource due to merease in population, changes in
living habits and also increasmng requirements due to technological advancements in
agriculture, industry, etc.

17.1.1 SCorE
The salient fearures of water supply financing are:

¢ Methods of raising capital for the instaflation of the system and provision for
repayment of loans where needed:

¢ Methods of raising revenue to meet the annual expenses of water supply mchuding
the determination of tariffs as well as the i‘:{'}”é::Cﬁf'}t’}//f@C("Z!\-"(IT}’ ot charges;

The application of tevenue derived from water charges;
Ihe formation and use of reserve and contingency funds;
Accounting in connections with income and expenditure;

Wages, store and cost accounting, and

® & & & &

Financial organsation and control such as crdering of goods, authorisation of
payments, internal audir, budgenng, insurance etc,




Move:

1 The possible need for expansion of the system with reference to requirements for
drinkmg purposes and also for sewage disposal should be considered.
2. In the raral sector, the methodology of ramsing capital should be with reference to

M - - - v

change level of service, te m-:-pi:;v.;,:a‘:*sf:;.}z;m, ol h x‘%i“%.{i“]{%.ﬁ‘?iflf? schemes ;’":g_“;g";\afﬁ ropamp

schemes with point distabution/public standposts by piped water supply with
house service connecnons for domestic purpose and metering which should be

the ity
172 CAPITAL AND BEVENUE

The transactions of any water undertaking fall o two broad classes as unden

1Te AL

(a) Capital

Caprral from an economical and engineering pomt of view means the amount mvested by
an agency from the begmning to the time the works are g“a].;u,:z;xi m operation. It mcludes:

(1) the purchase of property and righis of way,
(i} payments for the strucfures equipment and the engineering services.

(L} Revenue

Revenue denotes income sources such as from water charges and government grants. The

revenue account 1§ a summary of the expendiure zmd incorne of the underiaking {‘im‘ﬂ':gg a
financial year. Revenue expendiure includes the cost of operating and mamtanmg the
undertaking as well as other charges Joan charges) which have to be met from f?w meome of
the undertaking,

17.3 SOURCES FOR RAISBING CAPITAL

The various sources avadable for rasing capital are:

) Accuwmulated funds such as water funds with the local body,
(3 Grant from government,

() Internal borrowing which means mvesting the surphus funds of the authoriey irself

From its various accwmalatons such as ;_m;&é&.{,‘,zﬂ fund and other funds which s
(3

the cheapest source as the mite of interest would be the lowest; and
(v)  exteenal borrowings from
¥ Government with stipulated terms of payiment;

#  Pable throueh Government bonds;

¢ Lafe Insurance Corpotation, MNationalised Danks and such other financing
NSO,

4% Potendal buvers who may be desirous of establishing mdustries w the ares;

& Ihrect be

weficiaries) and




¢ International agencies such as the World Bank, Asan Bark, International
Development Authoony (LI3A).

1730 AUTHORITY RESPONSIBLE,

It s the first charge of the local body or any authonty responsible for water supply o
provide potable and adequate water supply in the area. Tis responsibility starts from the tine
5

it 15 mooted through the vartous stage wneary and detaded mvestigation, design,
admumstrative, fnancial and technical sanctions, construction, operation and mainienaoce
and upto the repayment of the loans drawn for the project. The role of other agencies such
as the Government i the eatire programme is only o help the local body to realise its
objective by furnishing the technical wod admunistrative services necessary for the purpose,
in regard 1o the financal commitments, the local body’s tesponsibility s undinded, except in
those cases where the State Government agrees to meet a part of the wutial capital burden
aceordmg to it accepted pohoy.

ST Vi

The problems facing the local body, however is more to find the mitial capital to meset the
heavy mvestment of the schemes rather than o device ways and means of repaving the loan
over a perod of years. The local body has to morigage the repaying capacity of the
benefictarices against the capital loan sceured for the project. The soundoess of the project 1s
guaranteed by the assurances of a safe and sufficient water supply to every consumer. (The
funciton of the local body 15w sponsor the project on behalf of the consumer). The State
and Central Governments generally provide the necessary technical and admmisteative
services to implement the project and arsange for the capatal funds necessary thevefor, When
foans are to be rased by the local body, the State Government acts as 2 security for the local
body to undeswrite its financial capacity. Tt is in recognition of these basic principles of
financing and management of wares supply utilities for communities that the World Bank
and spectfically the LILA. have come out with loan assistance for community water supplhes
i the different countries as patt of a global programmme,

Financial antonomy can be built into the operation of water supply systems, through
revolving funds, reliance on bonds and debenture sales in the open market and (o public
mvestment mstitutions as well as assistance from international /bilateral financing agencies.
1The use of each method or some combination of them, has proven effective elsewhere n
launching water systems on the way to self support selieving the State and Central
Governments of some part of their burden of support. The local hodies/water supply
undertakings should realise that the schiemes have to be self supporting,

No proposal for supplymg water fo 2 community should be considered complete until
adequate artangements for the disposal of the community waste water are included. A proper
monetary assessment of the direct and indirect effects of water supply and sewage facilities
for urban communities has to be made to present the financial implications m proper
petspective. It will be seen that the consequences of postponing these facilities will be greater
than the cost of providing them.
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17,572 Tas ReaTive MERITS OF THE V ARIOUS METHODS

The obtaining of 2 loan from the Goverament 15 beset with the difficulty that the
Croversment will not be able to oblige all local bodies interested in the provision of water
supply facility due to 15 own financial rmtations. The local body will have to claim prionity
for its scherne, advancing its own weasons, Howevet, the State (lovernment moay go in for a
sublic loan on behalf of the local body actmg 2s a hortowing agency from L1C anad other
agencies. Tt should consider the tssue of serial bonds for the purpose since 1 is believed that
this would atteact 2 wide class of investors on account of their varying lengths of repayment.

Direct beneficiaries of the project would willingly contribute substantial part on the wuitial
investment o be adjusted later against the house service connection fee and water charges.
This potential source, which bas not been tapped 5o {ar, should be taken full advantage of

Tudustries which are interested to buy water may pive loans at reasonable tates of mterest
and it would be worthwhile to exploit this source fully.

The Inteenational Agencies nsist on certann precondinions relating to the preparaton of
the project, its cxecution, opeation and mainfenance including revenue collection.

17.4 METHOD OF RAISING REVENUE

The sources of tevenue are the funds recerved by general taxation such as water fax or a
pottion of the general property tax which i realised by assessment on all taxable property
and water rates paid by those who use the water, more or lgss in propottion to the amount
consumed,

1743 WaTsr'fax

Since the provision of a water supply to a town enhances the value of the property, &
water fax is justifiable on the annual rental vahue of the property. This may be a separate tax
or included in the general property tax but i is desicable that the revenue under this head 15
parmarked for water supply purposse.

For supply of water for general purposes such as the supply through public fountams,
places of public resort, for fire protection etc., for which no charge is leviable on the public
individually or collectively, the local body has to apportion a patt of its ncome from general
raxes for mecting this obligation. This will help the water wing of the local body to manage
its affairs on a sound business footing. This revenue is assured for the local body as it is
independent of the actual quantity consumed and the party catered 1o, This revenue is
preferably wiilised to pay annuity charges on the loan obtained for the installation of the
water supply systern and can be adjusted to meet this commitment fully.

1742 WATER RATES

The revenue from the sale of water or water rates recoverable from parties actually
consuming the water such as for domestic purposes or for commercial and mdustrial
purposes is utilised to meet the annual recurring cost of operation and maintenance and to
provide for a reserve for meeting the capital expenses for future improvement to the system.
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Any major augmentaton of the system should, however, be dealt with as a new scheme for
which the capital is to be raised i the vsual manner.

The simplest form of a water tate s a flac rate pavable monthly or quarterdy by the
Many local

customer regardless of this quantity conswmed, the services being not metered.
bodies also adopt the system of a fixed tap rate charged per tap frespective of the quantity
used. This rate is easily fived by dividing the total revenve requited by the total number of
custormers or taps so as to make the local body meet its obligation. But this system leads to
waste of water and s therefore not s:;z,ztis@iamm"}n Since the chat ges for water bear no direct

relation to the cost of service rendered, such a rate is nEiE(ﬁfﬁ%‘&.’liia&&(}f}gA

The most equitable method will be based on metering of all the supplies. The quantity
less than the quantity pfw%uﬁui since there
which should also be considered in fixing

:as;“m*ﬂ}'y accounted for by the meters &5 invariably
5 4 considerabile w mmgwf* as ‘unaccounted water
the water vates, This will rnean that even the supplies to places of public resort for which the
general wing of the local body has to bear the charges should also be metered. This is all the
MO0 NECessary as substantial wast
figures will point out to the need for greater vigilance.

.

ape occurs af these supply points and the CORSUNPHON

Some local bodies allow a free allowance for the metered supplies, based on the water tax
collected and charge only for the excess. This is also not desirable as the revenue collected by

wWaker rates 15 o fnance the operation and mamtenance costs fully. A worthwhie &ita-..zxmz;x:c:

is to collect a fixed char ce called the s;err'w:"af charge per consumer i addition to the charge

for the water consumed. This fixed charge it to stovide for the meter rent where the meters
Bl t

ate supplied by the department and for the overhead charges for the bdling and collection,
meter fz:mim‘zgz;_, maintenance of meters and protated general expenses. The entire supply as

measured by the meter is to be charged for, at either a uniform rate or by graded rates.
Consumpuon above a reasonable quantity may be charged at a higher rate to discourage such
drawl. This will enable all consumers to pet an equstable supply. Again there may be separate
meters for measuring the supply for domestic and non-domestic uses. The rates for
non-domestic and industrial purposes may be fixed higher. The water rates are to be carefully
fixed taking into account the follows g

{1} The rate should be g

'y enough to fetch the necessary revenue and not excessive
as to discourage consumers from making needed use of the water for domestic

needs and for personnel hygiene in particular.

() The rate should be such a5 to make the amenity more or less self paying and
worked on a no-profit-no-loss basis.

() The mate should be such as o provide for generating source for expanding the
system to take care of increasing requiternents.

It 15 destrable that water supplies at least to all cities having a population of one lakh or
More are meterod,




17.5 WATER SUPPLY MANAGEMENT

Bfficient and effective management of water supply systems is most essential for thewr
proper functioning, A water supply organisation should be treated as 2 business enterprise
involving managerial skills and engineering knowledge to make it successful in service, 10
safety and in financial considerations. The quality of water supphied should be the prime

consideration for any water supply organisation as the safety and health of the people depend

Upon it

The technical and engineering problems involved m the cunning of a water supply
organisation call for a qualified Pubhc Health Fingineet as the head of the management.

17.51 SCore

A good management of a water supply system includes a number of functions such as;

0
@)
(i
(iv)
{v)
(vi)
(v}
(i)
(1)
{x)

Provision and maintenance of adequate faciities;
Good and smooth operation;
U fieent and economucal mamtenance,
Ffficient administration;
Fstablishment of sound fiscal methods;
Development of equitable water tax and water rates;
Ffficient control of equipment and supplies;
Keeping the wastaze of water to a mindimum
§ Ex 3
Good public relations and 2 satis factory Seevice to CONnSumers; and

Development of rechnical and financial plans for future expzmsi(m,

17.5.2 TASKS

A successful management wrvolves;

()
()
(i)

)
%)

A detaded knowledge of the components of the system, the basts of ther
design and the assumptions made;

Objective plans with charts to indicate the work, past, present and future and
the ime schedules,

Promptness in changing plans to meet any contingencies and unforeseen
conditions;

Detailing job specifications;

Prescription of the duties, powers and responsibilities of each employee of the
organisation for routine mamnterance and in emergencies and to prepare a list
of "do's and dont's" for the operational stalf
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tvi)  They should be drafled in a form which can be casidly understood by the
operators, preferably in the languages, they are accustomed to;

(vii) . Evaluation of » good record systems of manuals, drawings, lubrication charts
for machieries ctc., so that they are available even after 2 decade or two when
there 35 every likelihood that they cannot be obrained from manufactures etc.
due to possible change of design or other reasons;

{vit}  Search for an elimination of unmecessary job inefficiencies in the working of the
sysionm;

(&) Recruttment and inservice tramiag of the personnel, technical and nontechnical;

(x)  Recognition of ment and choosing efficient men to occupy position of higher
responsibility. Persons associated at the construction stage should be preferred
as key personnel since they have had the opportunity of understanding how the
system had been put together and the mode of its WOrking;

ey A thorough knowledge of the business methods including financing, budgeting,
billing and revenue collection work and mvestment of funds: and
L

(xiy  Carrying out health education programmes 1o get the full cooperation of the
public, m not only preventing contamination of the water supply but also
miaking them appreciate the value of protected water, with 2 view to prevent
wastage.

17.6 FINANCIAL APPRAISAL OF WATER SUPPLY PROJECTS

1760 INTRODUCTION

Project appraisal s the analysis of costs and benefirs of a proposed project with an amm of
obtaming 2 rational allocation of scarce  resources among  alternative  investment
opportunities 10 view of achieving certain specified goals in the National Development
Prograsme. As the number of projects 1o satisfy the identified necds exceed the resources
avatable, project appraisal becomes aecessary to choose the best alternative one from a
package of projects. Moreover, carefyl project analysis will point out unrealistic or
questionable assumptions and indicate ways in which a project can be modified to improve
its wealth generating capacity. A project carefully analyzed and revised in the hpht of this
analysis has 2 much improved chance of being implemented on time and of vielding the
benefits aimed at.

o projects analysis, there is a crivtcally important distinetion to be kept 1 mind between
two complementary points of view viz,

(1} Feonomie analysis; and
(1) Fmancial analysis.

Eeonomic analysis 1s concemed with the total returm or productivity ot profitability to the
whole economy of all the resources committed o the project regardiess of whe in the soCiety
contnbutes thern and regardiess of who in the society receives the benefits,




The social cost benefit or economic analysis aims at evaluating the profitability according
to the impact on the society as a whole, while the financial cost benefit analysis tries 10 assess
the profitability to the operating entity.

Accounting prices ate used in social cost benefit analysis to establish the undistorted basic
relationship between word prices and dornestic prices, There are two ways of domng rhis,
The first method known as Litfle and Wireless method coaternplates valuing all goods and
services in terms of world prices without the vse of exchange rate. The second method
known as UNIDO method envisages vahuation of goods and services i tenms of thew
contribution 1o consumnption at domestic prices. Hxport and impott prices, under this
method, are eonverted into domestic price relatives by the use of Shadow Fxchange Rate,
the purpose of this adjustiment being 1o allow for tanfl induced distortions between domestic
and border prices.

O the other hand, financial analysis is concerned with the ndividual financial enoties
which participate in a project, viz. enfrepreneurs, businessmen, farmers, public agencies, eic.,
each is interested in the return to the equity capital one contributes. Project apprasal 15 very
inportant for the developing countries which ate in the process of achieving stupendous task
of recycling of financial and other resources for produchive purposes and welfare of the poor
people.

The anabytical techniques employed for Economue and Finaneial apprasal compeise
deriving values for the net present worth (NPW), internat rate of return (IRR) and the
benefit cost ratio (B/C). These are defined as follows:

Net present worth {or Net present value): (WNPW/INPV)

This is defined as the present worth of the net benefits of 2 project discounted at the
opportunity cost of capiral.

Internal rate of return: IRR

This is defined as that discounted rate at which the present worth of benefits, 15 equal to
the present worth of costs. This measure represents the reruen over the life of the project o
the resources engaged in the project.

Yo determine TRE the NP is first calculated at two different discounting rates {1, and ¢,
being the higher and lower disconnting rates)

TRR = 1y + {?gf"aﬁﬁf_fj%
NPW, ~ NPW,

Benefit Cost Ratio: (B.C. Ratio)
“T'his is defined as the present worth of benefit divided by the present worth of costs.
17.6.2 PrOJECT CYCLE

Any project has to under go the following project cycle:




(i) Mewtification

The fiest phase of the cyele 15 concerned with dentifying projects that have a high priority
with reference to the set objectives and needs of the country.

(it} Preparation

The next stage s project preparation which should cover the full range of technical,
nstitutional, economic and financial conditions necessary to achieve the project objectives:

A entical element of preparation s wdentifving and comparing technical and institutional

alternatives for zza:hitif*@'if"i;z the project objectives. This has to be followed by a more detailed
mvestigation of the most promising alternative and the most satisfactory solution 15 finally

worked out.

(ti) Appraisal

As the project takes shape and studies are neanng completion, the project is scheduled
for apprasal. Tt 1s o critical stage of the project ¢y ele hecause it is the culmination of the

preparatory work, z“sf‘mf"%afm A COMPIONenst

review of all aspects of the project, and lays the
foundation for irmplementing the project and evaluating 1t when completed.

3=

Lpprasal conssats of four DATES VIZ.,
{a) techmical

() instrutiona]

{£) economuc

(cy financal

Technical appraisal is necessary to ensure that the project i dafs;ég;mfﬁ i a sound manner
as least-cost solution following all the accepted engineering norms. The various technical
alternatives considered and the solution proposed are part of technical apprasal. This also
meludes approprateness of technical standacds adopted, reality of the implementation
schedule, 1;&@3; hood of achieving the expected results, review of capital cost and operating
cost estimates and engineering and other data, proposed procutement arrangements ctc,

second part s the appraisal of the institutional aspects of the project which also mcludes
recognition of the need for a continuous re-examination of the nstitutional ALTRDGENENtS
with an open mind to accept new ideas and adopt a long term approach that may extend
OVET SEVeral projects.

Third 1s the cconomic appratsal which aims at assessing the contribution of the DIOject to
the development objectve of the country and this rematns the basic critedon for project
selection and appraisal.

The fourth and the last one is financial appraisal which has several purposes viz, to find
aut whether the project is financially viable to meet all its financial obligations mcluding debr
SeTVICing, tO generate &c?uium{: \xwfng captial, o generare funds from internal sources, to

earn g reasonable renim On iy assers m operation and make 2 satisf actory contrbution to its
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future capital requirements. The financial veview often highlights the need to adjust the level

and structure of prices charged to the project.

It is the objective of economic analysis to identify whether projects have Net Present
Worth which will be a positive quantity and whether, Benefit-Cost ratio will be atleast unity.
Irs the absence of these conditions being fulfilled, they also provide criteria based on which
projects could be arranged in the order © { preference.

(iv) Negotiations with the Financing institutions

Negotiations is the stage at wh ich the lending institution and the borrower endeavour 10
agree on the measures necessaty fo assure the success of the project. These agreements are
then converted into legal obligations, set out m the loan docurents. All the prncipal ssues
that have been raised priot to and duting appraisal are dealt with in the loan documents. The
drafting and negotiation of the legal documents are an essential part of the provess of
ensuring that the borrower and the lender are in agreement not only on the broad objectives
of the project, but also on the specific actions necessary 1o achieve them and the defailed

schedule for project implementation,

{v) Implementation and Supervision

11".{'1§‘>§ﬁn'umt.:zfa'tt:i(m by the borrower and supervision by the lender form the next stage.

Progress reports followed by field visits consutute part of supervision,
{(vi) Evaluation and Feed back

This is the last stage of the project eyele and provides lesson of experience which are Dudt
into subseguent project identification, preparation, and appratsal work.

17.6.3 FINANCIAL APPRAISAL
Financial Appraisal of Water Supply Scheme is necessary:

) To ensure that the project is financially viable; whether the project will meer all its
financial obligations including debt servicmg; whether there will be adeguate
working capital, whether the projwct can generate funds from its internal resources
tey earn a reasonable rerumn on its assets in operation and make satisfactory
contribution to its future capital reguirements;

Giy 1o adjust the level and structure of prices charged, when need arises; and

Gy To ensure gecovery of investment and operating costs  from the  project
bencliciaries.

The finances of a project age closely reviewed through projections of the balance sheet,
income/ expenditure statement, and cash flow., Where financial accounts are madequate a
new accounting system has to be established with rechnical assistance financed out of the

ioan.

‘The economic appratsal of a project ams at assessing the contribution of the project o
the development objective of the country whereas the financial appraisal aims at ensuring the
financial viabdity of the project.
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Two importtant factors which lead to the distinction between financial analysis and
economc analysts ace:

(@ exclusion / inclusion of some costs and benefits in the appraisal of a project; and
by  valuation of costs and benefits and market prices of some other prices.

in the Project Appraisal Technique, the costs and benefits of the project in financial/
economic terms are evaluated. It s easy to identify costs and benefits in financial terros
whereas st 5 difficult o idendfy in economic terms. The project incurs expenses on capital
mvestinent, such as machmery and equipment, operation and maintenance cost, purchase of
taw matenals, payment of wages and import of goods and services ete. In addition, the
project has to pay taxes, import duties, {ees, repay the loan with mterest and allow for the
depreciation of fixed assets. The project gets its return from the sale of goods and services
and also recetves subsidy, if allowed by the Government, which reduces the costs or add o
e micome.

Two types of costs and benefits are encountered in the appraisal of a project-one wvoives
the use of tesources, and the other which does not invelve use of resources, but it o35 a
transfer of resources from the project to the Government or any other mstitution/ indrvicual
(taxes, fees, duties, loan repaymeni and interest) or viceversa (subsidies). Thus in the
dentification of costs and benefits, it is useful to deal with each individual itern, brctly
described below.

(1} Transfer Payments
{a} Depreciation

It 15 a provision of funds over the life time of the project for its replacement.
Depreciation is excluded from the economic appraisal of a project as it 18 only an accounting
concept.
(b) Interest rate

Sumilarly, in the economic analysis no allowance for interest on the captial employed 15

made as the analytical technique automatically takes care of the return of capital (interest) in
determining the worth of a project,

{c} Opportunity cost

in the economic analysis, estimated incorme foregone would feature as cost, while m the
tinancial analysts, it would not feature as cosc.

{d} Taxes

Taxes are also transfer payments. In the financial analysis where analysis is done from the
point of view of the individual entity of a project, all taxes ate treared as financial costs and
benefits is done from the point of view of society, taxes are transfer payments. Taxes are not
included as cost in economic appraisal as they are m the nature of transfer payments which
do not mnvolve the use of resources. But in the case of financial appraisal, taxes are included
on the cost side as it is a financial cost to the project. This would apply to all types of
taxes-income tax, import duties, local taxes etc.
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(e} Bubsidies

In financial analysis, subsidy reduces cost and adds to the income of the project. in the
case of economic analysis, it is a transfer payment and increase or decrease in it does not add
or substract income from the point of view of society.

{f) Social Costs and Benefits

i financial analysis, social costs such a3 atr pollution, nowse, wear and tear of road ete.,
wonld not enter as costs in the calculations as these are no costs to the mdividual project.
But social costs would be included in an economic analysis when the project s appraised
from the point of view of socety,

{(ii} Solution of proper prices

T financial analysis, costs and benefifs are caleulated at market prices. But N cConomic
analysis costs and benefits are caleulated afier making cerfain adjustments in market prices.
The rational, of course, is the cfficient use of avalable resources which have alternative uses.
An economy should utilise more intensively that resource whose process is lower compared
to a tesource whose process is higher, However, smnce markets of the factors of producton
are no petfect in reality, the price of an item may not correcty reflect the scarcity or
abundance of the factors of production.

However, the prevailing market price do not reflect the intrinsic value of goods as they
are distorted in many developing countries due to the following factors:

{ay Inflation

(b) Currency overvaluation

(c) Wage rate and unemployment

(d) Imperfect capital markets

(&) Tanffs, mport quotas

() Inequality in disteibution of wealth.

For example, i a labour surplus economy, given the supply of and demand for labwrr,
market wage would be higher than the wage that should be operated, based on the
equitibrium of demand and supply.

Similarly the official foreign exchange rate may not correctly show the scarcity oy
abundance of foreign exchange. In the economic analysts, costs of ttems are caleulated not
on the basis of prevailing prices in all cases, but on modified prices assumed on the basis of
their supply and demand position. These assumed prices are termed as shadow prices or
accounting prices.

Also the prices charged for the product of a project may be lower for vanous socio
economic considerations. In such cases, the modifications of the selhing price of an item is
done in economic analysis.
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The consultancy study on tanff conducted in a town reveals that the average monthly
household mcome of the pessons who are likely 1o obtain house service connection is about
Re 630, 1t 15 considered that such a household will not be able to pay more than 2% of its
meome. Hence the monthly water charges are fixed at Rs. 12.60 per connection or 95
paise/ 1000 hitres for domestic purposes based on the tanff study conducted i the town, The
tartff for non domestic consumption of water is fived for commercial and industrial
reqUITEments respectively.

The Average Incremental cost of water per 1000 liters works out to Rs. 1.34 (Appendix
17.1). "the tanff for domestic consumption works out to about 7% of the AVETAZE
ncremental cost.

8.5%. The Net
0%, The results

The Economic Analysis has been carried out using a discount rate of
Present Worth is worked out at two different discount rates of 8.5% and 2.

are as follows (Append 17.2).

Benefit cost ratin : (.62
MNet Present Worth i s, {-) 07933
Internal rate of retum : 2.54%,

The assumptions made for the financial forecast ave appended (Appendix 17.3
b P AN

Three important financial statemnents namel v, Income and Expenditure statement, Source
and Applications of funds (Cash Flow) and Balance Sheet telating to the financial analysis of
& water supply project are prepared and furnished (Appendices 17.4, 17.6 and 17.9).

The funding pattern 15 given in Appendix 175, Interest calculations during  the
moratorim period are furnished in Appendix 177 Working sheet for artiving at the
Annuty 15 given in Appendix 17.8.

the financial analysis of project has been done with the following lending terms and

conditions. The loan period is 25 vears with 2 moratorium of 5 veass from the year of receipt
of first loan.

1he resules of the financial analysis indicate that the project can meet (48 commitment
(Annual operation and maintenance cost and Annuity) throughout its life if an element of
subsidy is piven,

The financial analysis of the project reveals that it is necessary to have a grant element to
an extent of 75% of the project cost to make the scheme viable as explained below:

The total cost of the project is Rs. 1.768 million. The monthly water charges are fixed at
Rs. 12,60 per month per connection from 1988-80 for domestic purposes taking into
account the paying capacity of the users. At this low rate, the project s lkely to incur loss
financially and 75% of grant towards capiial cost is necessary to make this project a
financially viable one. If 75% grant is not grven, there will be cash deficit.
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s as well as the evaluation of

The modus operands for the economic and financial analy
benefit cost ratto in respect of different fundimg agencies will be the same However, the

discount factors adopted by various funding agencies differ which should be taken mo

account for appraisal of proje
177 5TATUTORY WATER AND SANITATION BOARDS

Maost of the local bodies at present fave senous handicaps i the promotiona

stages of

project, w1 its prefinancing stage and i the fund rasing stage as well. Saddled as they are with
responsibilittes  bevond thor capacity and a,m;,i.u“m,.sméi‘.}ag.‘:d by bemtation of bmance and

roy bmance @

srocedure, any attemprs by them mdprichually
11 ? y E

loseal water sur
torily

tooratse loans in the e"}-g"sc:r‘z vy

g“aff}ja"{“%t may not atiracth encow

Lhis probiem could be
1 %12‘21?‘&4‘_;1“1 boards.

cd by the creation of autonomous water an

satisfae

These boards are devices by which State Goveraments wall be able 1o esiablish corporate

e
i

public entimies to construct, manage and operate water and samtary seevices on a fully
commercel basis in 33?“{5%-‘ f“f‘zq**'a'opwiamzl areas as well as mosmaller wrban communities. Not
only provision of safe donking water i mmm ant to health but so are sewage disposal and

related santtary measures, These are all mtcrconnected in thew ¢

o

s on health as well as
technically the fadure o f any one service endangers other and consegue ntly affect the health
of the community, These boards should be empowered and cquipped 1o raise such capital
from local resources and the open market to supplement the provisions which the
government at the State and Ceniral level could not provide for the purpose. Such boards
will have the advantage of)

) Incrensed efficrency resulting from Arancizal autonomy;
N J & P
AR -

(it fnproved ability to ease capital with confidence,

() Better opportunities for small mumapalites grouped together to fnance and
operate their schemes 25 2 DUSIICSs Propostion;

vy Eeonowaes implicit in 2 common source of water which may be made to serve
several undertakings;

(v)  Better realisation of water revenues when this duty is divorced from local
politics;
(v LHeonomies possible by pooling technical and administrative staff to serve a

number of municipalites; and
(v-ﬁ-i} prmia nities for oo hwmp the rates 19 every tg*@“ﬁwn

A statutory water and sanitation board may be set up at State level with regional boards «f
and to the extent necessary within the Stare, to provide water and sanitation services and 1o
collect revenues to meet such services, to raise the capital needed to provide the facilities and
to exercise all other corporate powers nocessary 1o act on behalf of the local bodies within its
jurisdiction.

Normnally, such boards would encompass all activities, including production, convevance
and distobunion of water within thesr statutory areas and also for the collection, treatment
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and disposal of sewage from that ates as well as other sanitation services. [t is, however,
possble that some local bodies may prefor to purchase water in bulk from the statutory
boards and artange for the internal disteibution themselves and may also prefer (o have the
statutoty board take over sewage m bulk from the local area and arrange for its treatment and
disposal. This should be avoided as far possible as the supply and distribution of water as
also collection and disposal of sewage are two intet-dependent functions and the divisions of
such functions amongst two independent agencies might lead to mefficiency and avoidable
difficulties for both parties. Any local body managing its systems sasfactonly need not
necessarily corne uader such a board.

17.8 COMNCLUSION

In India, water s considered 2 “free gift of nature” and therefore charging for water, by
any agency, may it be a Municipal Corporation/Council/ Panchayat or a Water Board, is not
Itked by the people. Providing water supply was not considered to be a comrercial or even
no-profit-no-loss activity,

The sitvation has since changed considerably, Per caprea use of water has increased, sizes
of human settlements are increasing at faster rates and industeial and agricultural uses of
water have increased consilerably. As the reliable sources of water are getting exhausted, we
have to go in for additional sources of supphes. lrregular and inadequate rains, as also the
poliution of surface and ground waters being caused by discharges of industrial and domestic
wastes have rendered the problem of meeting dsing drinking water demands, increasingly
difficult and expensive,

No doubt, water is stil] the {ree gift of nature but it is so in “as it 15 where it 15" condition,
When it 15 desired that water, as is available in nature, should be made safe for drnking and
transpotted 1o the points of consumption, it becomes a "Commioodity” ie. it acquires
cconomic value, A water works must therefore be treated as an industey and be bufe and
operated as a * Commercial enterprise, with professional approach where the aim is not only
to meet the debt servicing and operational costs, but alse to eamn a fair refurn on the
nvestments made, so that future expansion of the water works can be financed atleast partly
and the vadertaking can attract funding frora outside sources. It is in this context that the
financing of water works, water pricing policy, and overall financial management of water
supply undertakings have been receiving sericus attention of the planners and administrators
at National and State levels,

India had launched the International Diinking Water Supply and Sanitation Decade with
effect from 1981, Hence both the Central and State Governments have been providing
appreciable financial assistance to the local bodies for constriction of new facilitics and for
augmentation/ rehabilitation of existing facilities. Almost in all the States and Union
Tertitories capital expenditures on rural water supply are fully funded by the States/ Union
Terntories and the Central Government also provides funds to the States and Union
Lerttories, under Accelerated Rural Water § upply Programme,

For financing Urban Water Supply Projects, normally the followsng sources of funds sre
avaslable.




() Internal borrowing;

() Government grants and loans;

(1) LIC loans;

(iv) Open market borrowings;

(v} Loan from inancng mstitutions, and
(vi) International/Bilateral aids

If a water supply undertaking has to function in the long run on a self-reltant basis, it
must charge for supply of water and collect revenues adequate for meeting debt servicmg,
operation and maintenance charges and also generate surplus for future vestment.

If water could be sold to all consumers at the same rate, hke any other commodity in a
free matket, the water tariff structure could be simple. In that case it would be necessary only
to fix water charges at suitable mtervals of time and charge for sale of water accordingly,
depending upon the basis for charging of water Le. metered supply, non-metered supply ete.
However, taniff based on uniform rates of water cannot be adopted in a country like India,
where a large percentage of population 1s below poverty line. Water 1s to be made available
to all in quantities sufficient to meet atleast the minimum needs.

Therefore, appreciable quantities of water may have to be supplied to poor section of the
society either free of cost or at adequately subsidised rates, which would be much less than
the unit cost of water. The loss thus incurred will have to be made good by charging higher
rates to consumers who can afford to pay those rates such as mdustries, commercial
establishments, traders, professionals as well as owners of high value properties, etc.
Therefore, it 1s necessaty to identify different categories of consumers as stated above
including poor section in a city or town and estimate the likely consumption of water by each
of these categories of consumers. Graded rates of water will have to be fixed for these
consumer categories, considering thetr paying capacities, such that the total annual revenue
receipt would be equal to or more than the total annual burden.

Water tantff structure also depends upon the methods of charging for sale of water.
Grenerally these are based on:

¢ DPercentage of rateable value of a property;
¢ Flat rate depending upon size of a connection; and
+ Metered supply.

Charging on the basis of volume as measured by meters s the most equitable and rational
method, as a consumer pays ditectly in proportion to the water consumed. Moreover
metering helps in accurately estimating the consumption of water by various categories and
in locating wastages and leakages. However, this method of charging has the following
disadvantages;

¢ Metering increases unit cost of water;
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¢ Meters often go out of order, requiring frequent removal, repairs and reinstallation;
and hence accurate measurement of water s not possible;

Large skilled staff is required for installations, repairs, testing, reading and billing;
Fixing of a meter reduces pressure;

Where unfiltered supply is made, meters often choke, requiring frequent cleaning;

* & & @

Where water supply is intermittent, meters may record more reading than the
actual consumption of water,

¢ During temporary absence of meter (when removed for repairs or testing) or when
it is not in working order, billing on the basis of average consumption in the past,
is often disputed by consumers and this situation affects recovery of bill.

For the above reasons, universal metering of water is not being practised. Generally only
bulk consumers, like industries, institutions, commercial establishments and large premises
like co-operative housing societies, etc. are metered, where as individual domestic consumers
ate charged on the basis of either flat rates depending upon the size of connections or as
percentage of rateable value of a property served.

From the foregoing paragraphs it will be clear that selection of a suitable tatiff structure
needs consideration of aspects such as income distributions, the possible mix of service
levels and the systems of charging. In short the social objectives and systems constramnts
would influence the taniff structure. Generally the tariff structure should aim at:

¢+ Collecting target revenue;

¢ Sharing out the burden faitly between users of different income groups (by
providing different levels of services); and

¢ Admunistrative simplicity and efficiency.

To these aims must be added the one for influencing consumer behavior. In other words
pricing policy must be such that it would induce consumers to economise use of water,
Considered from this angle, charging on the basis of rateable value of 2 property or collective

metering of an apartment block are the systems which provide little incentive to economise
on use of water.

Annual burden imposed by a water supply scheme consists of two components, viz.,

¢ Fixed charges comprising debt servicing and such staff and minimum maintenance
charges as are necessary to be incurred.

¢ Variable charges comprising power, chemicals and raw water bills which ate
propottional to the quantity of water produced.

When a facility like a water supply scheme is constructed and services are made avatlable
to a community, it imposes financial burden as stated above. On account of the services
made available the property value goes up. Therefore, it is justifiable for a local body to levy
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