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1. INTRODUCTION

BACKGROUND

2.1 The Public Health Engineering Departaent (PliED)
has hrevi responsible for provision of water supply In the
state of Uttar Pradesh from the year 1927 onwards. The PHED
was renamed as the Local Self Government Engineering
Department (LSGED). In June 1975, an autonomous corporation
in the name of Uttar Pradesh Jal Nigam (UPJN) was formed .to
take over the functions of LSGED. At the same time, Jal
Sansthans were formed for provision of water supply to the
major cities/towns in the state.

1.2 The Kingdom of the Netherlands has been
financing water supply projects in Uttar Pradesh from 1978
onwards with the basic objective of ‘improvement of the
health situation and the general living co~dltions in the
rural areas of Uttar Pr~desh (UP) through better drinking
water supply’. The first sub project (SPI) included 22
piped water supply scheaes In 724 vIllages in 3 districts
using ground water as the source. The project was completed
in 1986.

OPERATION AND !4AINTENANcE

1.3 The scheses completed under SPI have been
maintained by UPJN. The evaluation mission or May 1092
looked at the operation and maintenance (O&H) costs and
mentions substantial lack of funds for O&M. The mission
also felt the need for more detailed knowledge of costs
and of the various components of operation, maintenance and
repair costs of both piped and hand pump schemee under Dutch
as~1sted projects.

NEED .EQR i~i STUDY

1.4 ConsiderIng the criticality of operation and
maintenance of water supply schemes in providing better
drinking water supply, the evaluation mission felt the need
for a better understanding of the actual costs of O&M. The
results of the study was proposed to be useful for

I



(a) better financial justification of projects
under preparation

(b) taking steps to improve cost recovery and

(c) better control over the cost elements.

Against this background the Review and Support Mission (RS)4)
approached A. F. Ferguson & Co. (AFF) to conduct the study
to arrive at the actual cost of operation and maintenance of
a few select schemes.

SCOPE Qf WORK ~ OBJECTIVES

2.5 The objective of the study i~ to arrive at the
actual cost of O&N of two piped water supply schemes and of
a group of hand pumps. The review and support mission to UP
of November 1992 had decided on

— one piped scheme each in Varanasi and

Al lahabad

- group of hand pumps in Allahabad

for review of the O&Mcosts for three years.

1.6 The scope of work can be broadly defined as

(1) Determining the actual operating hours of
the piped schemes for each of the three
years

(2) Review of the actual revenues for each
scheme

(3) DeterminIng the direct costs of O&M towards
manpower, chemicals power, materials etc.

(4) Determining the indirect cost towards man-
power, vehicle usage and allocating a
portion of the same to the scheme

(5) Providing for depreciation based on the
estimated technical life of the sche.es /
band pumps

(6) ArrivIng at unit cost of water produoed

(7) Advise on procedures for better information
on O&N costs of dutch assisted projects.

2



EXCLUSIONS

1.7
work

The following are excluded from the scope of

(1) Socio-economic survey of the benefitted
population to study water usage patterns,
ability to pay, actual water distribution
etc.

(2) Development of an O&H model to provide for
sensitivity analysis on critical factors
like power tariff, inflation etc.

PURPOSE I~ ~EPo~r

1.8 AFF commenced the study on 12th November 1992
at Lucknow, after an initial meeting with Hr. Robert
Trletsch, member BSH to UP. Field visits were made to
Varanasi and Allahabad. The preliminary findings of the
study was presented to RSM on 23 November 1992 and to UPJN
on 25 November 1992. A brief meeting was also held with the
Secretary. Ministry of Urban Development on 25 November
1992.

1.9 The report presents the results of the study
carried out and does not intend to general ise the results
or the study to evaluate applicability of the same to the
whole of UP. The sample size of 2 piped schemes and a group
of hand pumps is too small to do this generalisation.

1.10 This report presents AFF’s findings and
analysis of the O&M costs and Is organised on the following
lines

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Executive Summary

D~ckground to UP Jal Nigam

Approach to the study

o & H Costs

Analysis of O&H Costs

Systems and procedures

Conclusions.
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2. EXECUTIVE SUMMARY

BACKGROUND

2.1 The Government of Netherlands has been
financing water supply projects in UP from 1978 onwards.
The first sub project aimed at providing piped drinking
water supply to 724 villages in 3 districts. This project
was completed In 1986 and have been since maintained by
UPJN. The Review and Support Mission I RSM I to UP felt the
need for a better understanding of actual costs of Operation
and Maintenance I O&M I of two piped water supply schemes
and one group or hand pumps. A. F. Ferguson & Co. (AFF)
were retained to conduct the study on review of O&M costs.

SCHEMES SELECTED ~ CRITERIA

2.2 Based on the broad criteria defined by RSM, the
schemes selected and reasons for the same are presented In
the table below

TABLE LI

SCHEMESSELECTED!QE REVIEW

SL. SCHEME TYPE REASONFOR SELECTION
• 1.I~, • • I I
• ~ ~ I I I

I I I I I
I I — I I
I I I I I

I I I I I

1. Saldabad. Piped I Smaller populatIon 1
Allahabad $ 25 kms from city I

I : (rural)
• I I I
• I I I
I I p , p
I I I I I

2. : Tlkri, Piped 1 Larger population
Varanasi 5—6 kms from city

: (semi—urban)
• I I p I
• I I I I
I I I I I

I 1 I I I

3. Group of hand Band Both Hark IT/Mark III
I pumps in Divisiord pumps type of pumps
1 VI, Allahabad 1 maintained

I I I I a
I I I I I

4



BASIC PARAMETERS SCHEMES

2.3 The basic parameters of the schemes selected as
originally envisaged and as of 1991—92 Is presented in the table
below

TABLE LI

BASIC PARAMETERS Qf SCHEMES SELECTED

IGround
I I

2Tube
I wells
I I

• 19 II I
• I
I I

I 1
35360 I

(2011)
•

1458
(2011) I

212 I

3888 I

I
1 70 & 90*’
I I
I I

1 16 hours.
• I
I I
I I
p I
I 8
I I
• I
I I

Ground I

I

2 Tube I

wells

19

I
34051

•

890 II
I

I
238 1

I

2592 I
p

I

45+ I

I

“I
(10.70

2) I
I
I

6

I

I

I

I

1

I
I

I

I

— I

I

I

* 70 LPCD for villages with Lese than 4000 inhabitants
and 90 lpcd for villages with more than 4000
Inhabitants

+ 1991-92 LPCD is calculated on water distributed

PARAMETERS

SAIDABAi~ TIKRI 1 HAND
: : PUMPSI ~ I I *~‘ I P

• ~.‘i p I ~ I I

IENVISAGEDI l991—92ENVISAGED :1991—92 1
I I
I I

I I p
I I I

• I_. I _I_ I
I I — I — — —— I I

(NORM
PER
PUMP]

Ground

I’ I

— I

I

I. Source of
water

2. VIllages
covered

3. Populatlon
covered

4. Number of 1
connect ions

5. Public
stand posts

6. Productjo~
(KLD)

7. LPCD

8. Pumping
Hours

9. Service
flours

2 5O~

10

Ground 1 Ground I
I •
I I

2Tube 1 2Tube$
wells 1 wells

• I

I I

27 1 27
• I
I I
I I
I I

61560 : 59000 1
(2011) 1

1310 1 1400 1
(2011) 1

I I
I I

219 1 219 1
I I
I I
I I

3504 3866

70901 45+ 1
p p
I I

16 hours 1(15.34 ~:
I ‘~ I
I ~.# I
• I
I I
I 0 I
I ~) I

I I

40

NOTE : ~ 50 families at 5 members per family, which is the
maximum assumed in the design stage
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TABLE £4

ACTUAL S COSTS

(VALUE IN RS.)

SAIDADAD TIXHI a. 27UANDPUHPS
PARTICULARS a. a.

1989—90 1990—91 a. 1991—92 1989—90 a. 1990—91 a. 1991—92 1990—91 I 1991—92 1
‘ ‘ a. a. a ,

I. Direct cost 220100 a. 231100 199400 274550 352500 a. 424565 a. 7327 I 8973
a. a. a. a. a. a. a.

2. IndIrect cost 69450 a. 163250 a. 96800 I 62345 a. 144035 82830 a. 7350 I 7L79
a. a. a. a. a. a. a.

3. Depreciation I 198133 1 196133 196133 310000 310000 310000 1 25032 25032

Total a. 485683 590483 492333 646895 806535 817395 a. 39709 1 39183
a I I I I a a I I
I I I I I I

4. Income colleoted a. 106000 a. 108000 162600 a. 94000 a. 90000 a. 124000 a. - a. — a.
, a a a a a a

1 5. Deficit (379683) a. (482483) a. (329733) a. (552695) a. (716535) a. (693395) a. (39709) 1 39183) a.
a , a a a. a. I a

a. 6. Cost recovery 21.82% a. 18.29% a. 33.03% a. 14.53% • 11.16% 15.17% a. — a. — a.
a. a. a. a. I — a.

In the year 1990—91, arrears of salary were paid to staff and officers and that explains the reason for the
large increase in indirect costs.

a a a a



TABLE ~j

REAL ~M COSTS ~ PIPED SCHEMES

(VALUE IN RS.)

SATDABAI) I T]KRT
PARTiCULARS 1

U989—90 11990-91 :3991—92 1 1989—9011990—91 :1991—92
I I I I — a
• — —— I I S I S I
• I I I I I I I
I I I I I . I I I

Direct cost 436318 488969 1 518786 : 681335 : 754482 11037538
I I I I I I a I

I I I I I I I

Tndirect. cost 69450 1 163250 I 96800 1 62345 144035 : 82830
I I I S I I a I

I I I I I P I I

Depreciation 1196133 :196133 1 196133 1 310000 310000 1 330000
• a I a a p a
P I P I I I I I

I —— I I a a I 5
S I I I a I I a

TOTAL. :70190! :848352 811719 11053680 :1208517 11410368 1

:t~~t 4 .~

income 1106000 1108000 1 162600 1 94000 90000 1 124000
:Collected : : : :
I 5 • i a I a I

I I I I I I I P

1 Deficit :(5959o)):(740352):(649119):(959680)1(1138517)(1286368)
S I I I I S a
• I p I I I I
I Cost recovery 15.10% 1 12.73% 20.03% 1 8.92% 7.45% 1 8.79% 1
• • • i a a a I
I I I I P I I I

S



The final scheme particulars were not made ~vai1ab1e and
hence the following assumptions have been made

(a) the envisaged production in KLD for Saidabadls
based on the release per minute (l~) of
the pumps and the expected pumping hours.
For Tikri it is as per the questionnaIre

(b) the LPCD envisaged is as mentioned in the

quest ionnei res.

LCTU&L COSTS

2.4 The actual cost of O&M for each scheme for each
year for which data was made available is presented i~ Table
2.3.

REAL Q&~fCOSTS

2.5 IJPJN is presently not paying the power charges
at the division level but the same s getting adjusted at
the Government level. But power constitutes an Important
component of direct costs and hence to arrive at the real
cost of 0&M, power charges based on actual consumption and
ruling tariff has been calculated and included. Table 2.4
shows the real cost of O&H for the piped schemes.

UNIT COST QE WATER

2.6 The total real ~*M cost of water was analysed
Into the unit cost per kilo litre (IL) of production as well
as per KL of water sold. The water sold is defined ms the
water billed to the private connections. The ExhibIt 2.1
depicts the unit cost per KL of water produced/sold for the
two piped schemes In 1991-92 and the unit cost per KE. of
water produced for the hand pumps in 1991—92.

EXHIBIT LI

COMPARISON OF COST PER KL OF WATER
91-92

I
I
I

R8.

5

4

S

2

I

0
TU(RI - P~D TWRI - S~.DWJ~- P~DMJ~- SOLD HA)~PU~P

SCHEMES

DIRECT COST ~ UIDIRECT COST C] DEPRECLUION



2.7 As can be seen from the table below the unit
cost of water sold increases 5 to 6 times as compared to the
cost per XL of water produced. This Is due to the fact that
a very small percentage of the population has private
connections and this is the only avaHable avenue for
revenue gcnerat ion.

TAB1~EL~

REAL UNIT COST Qf WATER 1991-92

(Re. PER XI.)

WATER WATER DEFICIT DEFICIT
PRODUCED SOI.D ON WATER : ON WATER

PRODUCED SOLD I
I I I I I
I I I — I S

0.86 5.10 (0.69) (4.08)
I I S I

I I I I

NOTE : Cost includes depreciation

COMPOSITiON QE COSTS

2.8 On a review of the real costs of water it can
be. seen that power charges account for 40-42% of the total
cost in 1991—92 for the piped schemes. Manpower and
depreciation costs together account for 41% in Tikri and 54%
in Saidabad. The exhibits below present the composition of
costs in 1991—92 for both actual and real costs.

1 1. Saidabad

2. Tikri

3. Handpumps

1.00 I 670 ‘ -(0.91)I I I

040 • 040I • I

I I
I I

1 (6.11)
I I
I I

(0.40) • (0.40) 1
I II

9



MANIOWIP ‘Sea

p £ M 4 03

P&M012 - -

OTHERS 217 ~ CH( U 0 ~Q

~ OTHER S I

EXHIBIT 2.3

COMPOSITIONQE COST ~ TIKRI (1991—92)

COMPOSITION OF COST (%)
TIKRI PIPED SCHEME 91-92

CHEM
086

R8M
27.72

OTHERS —

1 DEPRN
37.92

ACTUAL COST

~HEM
“I

~4ANP~WER
1877

OTHERS
0.64

I
I
I
I

EXHIBIT LI

COMPOSITIONif COST SAIDABAD (1991-Ba)

COMPOSITION OF COST (%)
SAIDABAD PIPED SCHEME 91-92

nr~aoo~~

D~PR?4 1e(f~

MANPOWER 4G~

ACTUAL COST
POWER 00 17

PEAL COST

RSM
1606

POWER

42.03

REAL COST

10



EXHIBII )~j

COMPOSITION OF COST (%)
KAURIHAR/CHAYAL HAND PUMP SCHEMES 91-92

R 8 II (MAIL)
677

DEPRECIATION
63.88

TREND ~ REAL COSTS

2.9 The total real costs of 0814 In the pipod
schemes are showing an increasing trend essentially due to
inflation, higher power costs and the revised tariff for
power from 1991-92 onwards. In the year 1990-91, arrears 01
salary were paid to officers and staff, resulting in steep
increase in costs. Exhibit 2.5 below shows the trend of
costs for the piped schemes.

EXHIBIT LI

TREND IN 0 & M COST (ACTUAL)

10•

S.

S.

4.

2

0•

RS IAKHS

So-el

YEARS

TIKRI SCHEME —i-- BAIDABADSCHEME

-~MANPOWER
~ 24.7

OTHERS
4.65
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I

I

I

S

—
I S

• I
I I

1 0.15
• I
• I

• I
I I

0.59
I I
S I

1(0.44):
• S
1 I

RAND-

aI
I

— I

S
S

0 07

(0.07)’

0 33

(0.40)’

I
I
I
I

ANALYSIS 2! COSTS/REVENUES

2.10 Real costs derived were further analysed Into
fixed and variable, in order to arrive at the contribution
per XL of water produced/sold. It is interesting to note
that operation of both the piped shemes results in a
negative contribution meaning that for every XL of water
produced UPJN is loosing money. The analysis further shows
that the real O&Mcost per XL of water produced is ranging
from Rs.0.86/KJ. to Rs.1.00/KL while the tariff fixed by the
UP Government is Rs.1.O0/KL. But due to a very small
percentage of water produced being actually aold, the cost
recovery fall downs drastically. Table 2.6 below presents
the analysis of costs.

TABLE LI

ANALYSIS if COSTS 1991-92

( VALUE IN US. PER XL )

TIKRI

ELEMENTS ‘PRO-1I I

I ‘ DUCT-’I I S

I ‘ ION’I I I
I — I I — —
I p — —

SALES

1. Revenue

demanded

2.. Variable cost

3. Contribution

4. Fixed cost

5. Surplus/
(Deficit)

I
I

0 98

3 92

(2.95)’

2 77 S

(5.72)~

SAIDABAD 1

PRO-I
DUCT—I SALES

IOHI
I ___ _.S

—— _I I
I I
• I

0.17 0.99
I I
I I
• I
• I

0.38 1 2.28
• I

I I

(0.21)1(1.29)1
S S

I S

0.47 1 2.82 1
• I

I I

(0.66)1(4.11)1
• S
I I
I I
I S

1 0.41
I I
I I

‘I1(0.65,,
I I
I I
I S
I I

12



2.11 As can be seen from the above table the
variable cost per XL of production in hand pumps Is
comparitively lower as compared to the piped achemes. This
is based on the assumption of 250 people using the bandpump
at the rate of 40 lpcd. But according to available
indications the average number of people using the handpump
Is around 150. In this case the variable cost per XL will
go upto Rs.0.12, which Is ~til1 much lower than piped
schemes.

2.12 The costs were further analysed into cost per
person covered and cost per household and the following
results were obtained from the same. The cost per
connection In piped schemes is based on the assumption that
the 08?! cost for tht~ entire scheme Is borne by the
population having private connections and h~noe a complete
cross subsidy.

TABLE Li

ANALYSIS if COSTS (1991-92)

(VALUE IN KS.)

II.

‘2.

‘3.

54,

II.

‘2.

‘3.
I

P4

42.03

I I
I p

I I
23.90 I 6 00

I • II ‘
S I
p I

83.95 I 2 42I • I

1’1 [Household, I
I S
I I

49.20~ 043
I • II (Hou~chold)
I I
I I

34755 199
p • I

1 (Household) I
I I
p I
S S
I I
I I
I I

13.85 II I
I P
S I
I I
I I
S — I48.65 ,

I I
I I
I I
I S

13.90 ‘ — I
I I
I •
I I

I I
I I
S S

I — I

34~75 II I

1 SAIDABAJ) 1 TIKRI 1 HANOPUMPS1
I I I I
I I I I

23.84

1 76.00

33.97

REAL COSTS 1
I S
p I

Total cost per person 1 1
pa. (All inhabitant) I

Total cost per 1
connection p.m. 1

Variable cost per 1
connection p.m. !

Fixed cost per 1
connection p.m. 1

&~AL COSTS 1

Total cost per person 1 14.46 1
p.a. (All Inhabitant) 1

p I
I P

Total cost per 1 46.10 1
connection p.m.

Variable cost per 1 4.06 :
connection p.m. 1 1

S I
I I

Fixed cost per 1
connection p.m. 1 42.03 1

13



The UPJN is charging Rs.15/- per month as the flat rate for
unmctere~d connections, which does not even cover the
variable real cost of 08K. The costs Indicated above are
total costs spread over the private connections including
depreciation for the total scheme/handpump.

2.13 On an analysis of the additional costs required
to support the private connections the following results
are obtained.

TABLE LI

1991-92 ANALYSIS if ADDITIONAL COSTS j~AL)

- (VALUE IN RS.)

REAL. COSTS : SAIDABAD
I I
I p

(1) Total cost per population
covered by private connections 32.35
p.a.

I I
I I

(2) Total cost per Xl. of water
— produced
- distributed / sold

S I

I I

1 (3) Total cost per connection pm 1

(4) Variable cost per connection 1
p.1

I S

As can be seen the cost per KL of water distributed Is very
close to the tariff being charged today from private metered
connections. Tn the above working depreciation on the
capital cost as well as the 0&M cost relevant for production
for private connections alone was considered hence removing
the cross subsidy assumed in Table 2.7.

FROCEDURALCRANGESNEEDED

2.14 The procedural changes proposed are essentially
in the nature of better information generation froa
available records. It ~s important that the persons to whom
information Is made available have adequate authority to
take decisions to remedy the pointers from the information.

S

I

076
• I
• 1 27
• I

21.57

10.79 $
$

10.78 1

TTXRT I

S

33.79 I

093• I

I 32• I

22.52

14.36

8.16 11 (5) Fixed cost per connection p.m.
I I
S I

14



SUGGESTIONS

2.15 It Is clear from the analysis of costs and
revenues that cost recovery Is very low and for every XL of
water produced the UPJN is incurring losses. It is
pertinent to note that even in the scheme design ( as
informed to us ) only about 20% of the population arc to be
covered by private connections, implying an assumed cross
subsidy If the scheme is to breakeven. The possible •ethods
to improve the situation are given below but these are not
based on a field survey and hence would have to be studied
in that light.

(I) Educating the population on the need f or
‘safe’ water and the need to pay for it.

(2) Involving the population right from
planning of the scheme and eventually
handing over the same for maintenanoe to
the local bodies. The decision whether to
take up a scheme should be made by the
local bodies and there should be a under-
taking that. maintenance will be their
responsibility. UPJN should just execute
the scheme.

(3) Recovering a portion of the costs through
a ‘Tax’ on all households in the village -

both for handpump and piped schemes. Since
there seems to be a basic lack of
inclination in paying for water, this may
be an Indirect way of recovery. The
modalities for this ‘Tax’ needs to be
worked out.

(4) ConductIng a socio—cconomio survey before
a scheme Is approved. This Is essential to
get a feel for need for water, ability to
pay, intention to pay and other social
factors which have a strong bearing on a
sensitive issue like provision of water
supply. The survey should be a pre-
requisite for approval of the scheme. say
if the scheme value is above a certain
limit.
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(5) Due to lower cost recovery, lesser money
will be spent on O&M of schemes, which will
have a bearing on the quality of service
and hence on the collection efficiency. The
revenues and 08K costs of a scheme should
be closely evaluated during the planning
stage Itself and the sensitivity of the
same to critical parameters like Inflation,
tariffs, wastage factor etc. need to be
studied. The results of the evaluation
should justIfy taking up the scheme.
Development of a 08N financial model may
be taken up for the purpose.

(6) Tnvolvlng private contractors / voluntary
agencies in maintenance of piped as well as
hand pump schemes.

(7) For existing schemes, there is a tariff
fixed for public stand posts also, Efforts
may be taken to recover these charges from
the households, which may have a good
bearing on the cost reoovery. The
responsibility of recovering the PSP
charges may be given to the local bodies /
voluntary organisatton.

(8) It Is to be remembered that all assets have
a life span. They need to be replaced or
extended. It is Important to recover
depreciation charges also in order to
ensure availability of funds for replace-
ments/extensions. This has a long term
impact on the efficiency of the
organisat ion.

(9) There Is need for a closer monitoring of
O&M costs at various levels through
improved Hanagement Information Systems
(MIS).

CONCLUSION

2.16 It is near Impossible for a commercial
organisation like UPJN to achieve the twin objectives of
providing service and also breakeven on costs. The
situation on O&M Is quite alarming and immediate steps are
needed to ensure better recovery of costs. The experience
gained In the pest should become inputs for future planning
through better evaluation of schemes and critical Importance
given to review O&H costs and revenues.
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STATE Q~

3. BACKGROUNDIQ ~f L4L NIGAN

3.1 Uttar Pradesh (UP) had population of 139
million In 1991 constItuting 16.5% of India’s population but
with only 9% of Indta’~ total area. The population growth
in UP during the period 1981—1991 Is slightly higher as
compared to the All India average (Ic)

1981—1991 UP

All India

2.29% p.a.

2.14% p.a.

tSouroe Report of the 1992 Evaluation Mission — June 19921

71% of the population is said to be agriculture based as
compared to 60% LII India average, Indicating a higher
component of rural population.

3,2 The state is organised on the following lines

DiVISIONS

DISTRICTS

TEBSILS

DEVELOPNENTBLOCKS

VILLAGES

13

63

282

859

112566

The population in each village is said
small as shown below

to be relatively

(a) villages with
less than 500
population

47% of total
vii iages

14% of total
popu let tori

Average
population
per village

370

(b) villages with
between 500-1999
population

44% of total
vil lagos

55% of total
population

Aver age
population
per village

1546

(Source Report of the 1992 Evaluation Mission - June l992~
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3,3 The state can further be classified as

— Plains (55 out of 83 districts)

— Hills Himalayas

— Rocky Bundelkand

ECONOMICPROGRESSQ~~

3.4 The state of UP had a per capiLa income of
Rs.3072 In 1989-90 which is lower than the All India figure
by Rs.1180. The growth in per capita Income has been lower
than the.A%l India growth as shown below

Th~L~3.1

1~ECAPITA INCOME

YEAR UP ALL INDIA DIFFF.RENCE % OF DIFFERENCE
• •_______• I I —

I — I ,

1980—81 1286 1630 34~ 27%
I I I I I

• I I V

1984—85 : 1812 : NA NA NA
I I • I I
I I I I I

1989—90 3072 4252 1180 38%
• I I I I
I I I I I

(Source Report of the 1992 Evaluation Mission - June 1992]

INTRODUCTION 12 UPJH

3.5 Provision of water supply in the state of Utter
Pradesh (UP) was the responsibIlity of the Public Ecaith
Engineering Department (PilED) from the year 1927 onwards.
The PilED was subsequently renamed as the Local Self
Government Engineering Department (LSGED). Considering the
importance of providing water supply, an autonomous
corporation In the name of Uttar Pradesh Jal Nigam (UPJN)
was formed in 1975 to take over the functions of LSGI~D. For
the provision and maintenance of water supply in major
towns. Jal Sansthans were also formed.

18



ROLE Qf UPJN

3.6 UPJN Is responsible for the following
functions

- Provision and maintenance of water supply
in the whole of UP except the major towna

— Provision and maintenance of sewerage
treatment facilities (except In major towns)

- Provision of sanitation facilities (except
in major towns)

The state of UP is said to possess a higher level of surface
and ground water as compared to the All India figures.

3.7 Inspite of the higher levels of water
availability and the Government’s thrust towards provision
of safe drinking water, specially In the rural areas, many
problems have been encountered In terms of

large area of the state as well as higtier
population growth

- wide disbursement of the population (small
villages)

— different types of terrains (hilly, rocky.
plains)

lower economic status of the population

But still a lot of work In creation of water supply assets
have been done end the focus is now on better utilisation of
created assets and resources.

ORGANISATION QE UPJN

3.8 UPJN is managed by a Board end Is headed by a
Chairman. It also has a Managing Director and a Finance
Director. UPJN employs around 15000 staff in addition to
work charge and non—muster roll employees. It has its head
quarters at Lucknow and is organised Into 6 geographical
areas headed by Chief Engineers (CE). The organisation
structure Is as depicted below
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EXHIBIT LI

ORGAIIISiTION STRUCTURE

I I

:40 CIRCLE: 27 Clvii EDP MANAGER
SE 7 EJect- MANAGFR MONITORING

rical
6 Project

I

Di VT STON
EF.’s

135 construction, 25 electrical and mechanical , 19 project a
addition special divisions.

NOTE: (I) Organisation structure as given by UP Jal )ligam

(2) Do not necessarily indicate grades/levels.

I I I
I I I

I I I
I I I

CHAIRMAN

MANAGINGDIRECTOR

I I —

I I

6 ZONAL FINANCE :sEcRETARY: :SEcRETARY:: CPO ~ CE
CE : DIRECTOR: : MGMT. : : ADMN. ~

—— —- I _______ ____ I ——.— —

• , ,
l I
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INDO—DUCTU CO-OPERATION

3.9 As part of the bilateral co-operation between Government of
India and Kingdom of the Netherlands, UP has been getting assistance for
water supply projects from the year 1978 onwards. At the time of
commencement the objectives for the Dutch assistance were

The Improvement of the health situation and the general
living conditions In the rural areas of UP through
better drinking water supply. -

The assistance Is for the creation of the scheme and
the responsibility for operation and maintenance Is
with UPJN and the State Government.

TABLE LI

980 villages
I In 6 dlsts.

22140

V

3.10 The Dutch Government has so far financed 6 schemes I SPT
and SP III to SP VII I covering various districts and types of acheme~s.
The profile of the projects financed by the Dutch Government are given
below

PROFILE 9.! DUTCH ASSISTANCE

I ; se.. PROJECT TYPE OF I COVERAGE NUMBEROF : ALLOCATION
NO.1 SCHEME : SCHEMES I IN DG (‘000):

I I — —— I I I I I
I I — I I I I

I
: i. I Sub Project Piped 1 724 villages: 22

(SP) i : in 3 dists.
I I I I I
I I I

i•
2. 1 Sr III Illand pumps 5830

I I pumps
:

3. SP IV Piped 237 village.s 13

I
-

.

I I in 2 dists. 1
I I p I
I I I I

: 4. : sp V ISanitat 13000 house-: —

I•
~

holds
: ; 1 32 schools I
I I I I I

-, 5. Sr VI a. Rand :3638 villages: 13589
I
•

: : pumps in 7 dists.
I I I I I •
I I P I I I

:t. Commun— I

I
U

: ity I — 968
: : : parti— I
: : I cipatlon I
I I I p I I I
• I I p I

I
I

: 6. 1 SP VII Piped 3605 villages: 10 1 81400
I I I I I I
I I P I I I P

DG Dutch Guilders

Source : Report of the 1992 Evaluation Mission - June 1992

ion:

11100

17000

5210

25000
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PROFILE Qf OPERATION AND MAINTENANCEj RURAL ~.

3.11 The UI’JN operates and maintains 817 piped water
supply schemes and about 295000 hand pumps In rural areas as
at the beginning of 1991-92. The overall profile of O&M in
rural areas and some of the key ratios are presented below.
These are essential to present so as to compare the same
with results from the study.

TABLE 3~

��~JfQf PIPED SCHEHES UEJN (PLAINS)

• I
I I

(1) Total schemes 817
• I
I I

1 (2) Estimated cost at the time of 19385
construction I Rs.Iacs I

• I

I I

1 (3) Total number of tube wells 1375 1
I I

• I

1 (4) Total number of overhead tanks 1020 1
I I

1 (5) Length of pipeline in KMS 25820

1 (6) Number of private connections 205519

1 (7) Number of vijiages benefitted 9942 1
I I
I I

1 (8) Population benefitted 10595449 1
I I
I I

NOTE : Source : (1) Report on the recommendations of the
committee constituted for working
out norms

(2) Figures are approximate
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t I

TABLE 3.~.j

jfl INDICATORS PIPED SCHEMES . PLAINS UtAh

VALUE (RS.LACS) I AS AZ OF PROJECT PER PRIVATE I PER PERSON
PARTICULARS I COST CONNECTIONP.M. BENEFITTED P.M. I

I I_...__ I~ I I
I I I I

1989—90 11990—911199 1—9211989—901 1990—911199 1—92 11989—90U 990—9111991—92 11989—901 1990—9 11199 1—92
I I I I I I.. I I ..._I I ___I______,_~ I

I I I I I I I I I I I — I I
I I I I I I I I I I I I I

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

1 1. Recqtpts 165 205 240 0.85% 1 1.06% 1.24% 6.69 8.31 9.73 1 0.11 1 0.16 1 0.19 1
I I I I I I I I I I I I I

1 2. Total expenditurel 888 1 1116 1 2252 1 4.58% 1 5.76% 111.62% 1 36.00 1 45.25 I 91.31 1 0.70 1 0.88 I 1.77
onO&Mwithout I I I 1 1 I I
centage I I I 1 1 1 I

I I I I I I I I I I
13. Costrecovery : 19% 1 18% 1 11% 1 I 1 1 1
I I I I I I I I I I I I
I I I I I I I I I I I I I

,~, EQU SOURCE (1) Report on the reconendations of the conittee constituted for working out norms

(2) 1989—90 and 90-91 are actuats while 91—92 is anticipated, costs exclude depreoiation.



EXRIRtT 3.2

COMPONENTS Qf Q~COST PIPED 7LATNS ~ VPJN

COMPONENISOF 0 $ 11 COST (RS.LAKHS)
PIPED SOIIME - PLAINS - UPJN - 89-90

Cl
4~.

; ~:::_:I::I~IL (~:~.cTy

~ /
Al

I_

TOTAL Re. 888 L.*hs

COMPONENTSOF 0 & N COST (RS.LAXHS)
PIPEDSCHEME - PLAINS - UPJN - 90-91

M~ER.*~S

34

I ~FC’t ciC.1 ~
b8

TOTAL Re.tl* Lekha

COMPONENTSOFo a N COST(RS.LAKHS)
PPEDSCHEME - PLAINS - UPJN - 91-92

~fctAIc1TY
843

04EI41C44.S
78

TOTAL Rs.2252Lskh$
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I

I 198990 • 1990—91 ‘ 1991—92 I

I I I
I I I
I I I I

I I I
I I I I

I 219310 ‘ 252325 I 296880 I
I I I I
I I I I
I • I
I I I I
• I I I
I I I I
I
I 604.10 ‘ 806.88 I 94539 II
I I I I
I I I I

• I I I
I I • I I
I I I I
I I I I

• I I
I I I

I 14844000 I10965500 I 12616250 I
I I I
I I I

54827500 ‘ 63081250 I 74220000 I

I I
I I I
I I I
I I I

I I I
I I I

800481500 • 920986250 1 1083612000 I
• I I
I I I
I I I
I I I
I I I

I I I

046 • 053 I 053 II • • I

I • I
I I I

I I I
I I I

0.09 0.11 I 0 11 II • I

I I I
I I

I I I
I I I

008 I 009 I 009 II • I • I

I I I
I I I
I I
I I

275.45 I 319.78 $ 318.44 I

I I I
I I I

I I I I
I I I

3.12 The overall profile of O&Mof hand pumps in rural

areas by UPJN is giveji below

TABLE L~

~ INDICATORS BA~ PUMPS PLAINS UPJN

Number of hand
pumps maintained
I approx.
Total cost of 0&M

I Rs. lakhs 3

Norms

a. Families

1 50 per pump fl
b. Population

1 250 per pump I
c. Xl. production 1

(4Olpcd)

Key Ratios

a. Cost per house—I
hold per month:

b. Cost per person
per month

c. Cost per XL of 1
production

d. Cost per pump
p.a.

I

1
I

NOTE : Source : (1) Report on the recommendations of the
committee constituted for working
out norms

(2) Cost excludes depreciation.
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UEIBIT 313

COMPOSITION OF 01 N COST(RS.LAKHS)
HAND PUMPSCHEME- PLAINS - UPJN - .89-90

~tI II~II ~J. I III
4Ut~F

(A~ CI ~1

~2O27

TOTAL. R..804.08Lathe

COMPOSiTIONOF 0 111 COST(RS LAKHS)
HAND PUMPSCHEME - PLAINS - UPJN - 00-91

.~..J( Al. LSIb
— •14.4 2~

i,,I,r.~’IwCi
~ :5

TOTAL. Re. 806.88

COMPOSITIONOF01 N COST(RS.LAKHS)
HAND PI*SIP SCHEME- PLAINS - UPJN - 91-92

227 Sb

TOTAL Re 94639Laths

!~f~!ALNIGAM FINANCES

3.13 A sum of Ra.7000 million was spent during the
seventh plan for water supply and sanitation in UP. Against this
a provision of Rs.14500 million has been made for the eighth —

plan. The details are as given below, which indicate the ~
importance being given to rural water supply.

iYI
~ 7/ ~t~HIA_

.~

CA~uA...5
•cx. ~7 ~-l 4’

I~A1L I~A~
~�

4A~
bi 5-1
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TABLE 3.8

~ j~ PLAN ALLOCATION

( RS. MILLION )

H E A I) S 1 VII PLAN 1 % 1 VIII PLAN 1 x 1
ACTIJALS 1 BUDGET 1

I - I _I I__ I I

I I I — I I I

1 (1) Rural water supply 5570 1 80 10250 1 71 1
I I I I 1 I
I I I I I I

(2) Rural sanitation 1 230 1 3 1 150 1 1 1
• I _,I I,,_ I

I I I 1 I I

I Total : 5800 1 83 1 10400 1 72 1
I I I •__ —- I I

I I I — I I I

1 (3) Urban water supply 1 1090 1 16 : 3200 1 22 1
I I I I I I
I I I I I I

1 (4) Urban sanitation 110 1 1 1 900 1 6 1
I I I I I I

I I I I I I
Total 1200 1 17 1 4100 1 28 1

I I —— ____I —— I I I

I I — I ~I — I I

GRAND TOTAl. 1 7000 1 100 1 14500 : 100

Source : (1) Indo-Dutch rural water supply and sanitation
projects - UP — India - Report of 1992 EvaJu~tion
Mission - June 1992

(2) Includes assistance under Netherlands Assisted
Projects (NAP)

FINANCIAL POSITION Qf !~f~AL

3.14 The UP Jal Nigam essentially dependB on the
State Government through the Minimum Needs Programme (HNP) and
the Central Government through the Accelerated Rural Water Supply
Programme (ARWSP) for financing new projects. In addition funds
are obtained under the NAP. For maintenance of schemes and hand
pumps funds are received from

— water charges recovery

— percentage of plan funds allotted by government
for O&M and

— government subsidy.
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3.15 UPJN has been continuously incurring d~f~cit~ which
essentially means that the cost of supervision of projects and -
maintenance is mtich more than the centage being charged. The
following table presents the overall financial performance

TABLE ~j

UPJN OVERALL FINANCIAL PERFORMANCE

(RS. MILLION)

1 YEARS 1 INCOME % 1 EXPENDITURE % 1 DEFICIT % OF 1
TNC. INC.$ 1)ICOME

_I_._ _~I I I

I — I I I I

1 1984—85 : 193 1 338 1 145 1 75 1
I I I I p I I I —

I I I I I I I I

1 1985—86 1 305 1 58 1 395 1 17 1 90 1 29. 1
I I S I I I I I

I I I I I I I I

1 1986—87 1 316 1 4 1 447 1 13 1 131 1 41 1
I I I I I I I I

I I I I I I I I

1 1987—88 1 352 : ii 525 1 17 : 173 1 49 1
• I I I I I I I

I I I I I I I I

1988—89 1 407 1 16 : 664 1 26 1 257 63 1
I I I I I I I I

I I I I I I I I

1 1989—90 1 391 1 (4) 1 724 1 9 1 333 1 85 1
I I I I I I I I

I I I I I I I I

1 1990—91 1 326 (17) 1 948 1 31 1 622 1 191 1
I I I _I I — _..I I I

I I I I 1 — I I I

Average pa. 1 11 1 1 30 1
I I I I I I I
p I I I I I I

NOTE : Source (I) Report of the 1992 evaluation mission
June 1992

(2) Income excludes state government
grants but includes centage.

As can be seen the rate of Increase in expenditure is almost
thrice that of increase in Income resulting in higher percentage —

of deficits.
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___ FINANCIAL POSITION

3.16 The financial position on operation and maintepance
IS no different, with increasing deficits each year. The
following exhibit presents the income, expenditure and deficit on
(~M account.

3000

2600

2000

1500

1000~

600

EXHIBIT ~j

JAL NIGAM - FINANCIAL POSF~ION

— INCOME ~ EXPEN~TURE c:~DEFICIT

—--—I

/

-- 3.17
indicated

On an analysis of the costs the following are

- deficit as a % of Income has been growing
consistently in the last 4—5 years to stand at
657% in 1990-91

the average
1984—85 to
increase in
the growing

increase In income is 37% durIng
1990-91 as compared to a 88%

expenditure thus contributing to
deficits

the cost recovery has fallen from about 26% in
1984-85 to 13% in 1990—91.

RS LAXHS

34-85 35-86 30-31 87-06 88-69 39-90 90-91

YEARS
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I Piped

1 Piped

Hand
pumps

I

ITT I

3.20 The schemes selected were discuesod with RSM and
agreed upon. Subsequent to this a detailed plan for conduct of
the study was drawn up. The approach to the study, data
collected and analysis of the same arc presented in the
subsequent chapters.

STUDY ON O&M COSTS

3.18 Considering the alarmtng situation of UPJN finances
on O&M, (he RSM felt the need for a clearer understanding of the
actual costs of O&M. This Is essential to ensure that the
resources created over a period of time are actually used
effectively and the objectives set out for the assistance is met.
As already indicated SPI provIded 22 piped schemes in the
districts of Rai flareli, Varanasi and Ailahabad. The RSM decided
on a review of 01)1 costs of sri 8c1cme5, since they have been In
operation from 1986 onwards.

SCHEMES SELECTED AND CRITERIA

3.19 The RSM decided on one piped scheme each in Varanasi
and Allahabad and a group of hand pumps In Allahabad for review
°f 01)1 costs. It was decided to take only dutch assisted piped
schemes, though it would have been difficult to adopt that for
hand pumps. The final selection of schemes was based on
population coverage and the distance of the scheme fro. the
nearest city. Table 3.8 below shows the selection of schemes and
the criteria adopted for the same.

TABLE 3.8

ScEEMES SELECTED

1 St.. I SCHEME 1 TYPE 1 REASONFOR SELECTION 1

I — — I I I I

I — I I I I

1. 1 Saidabad, Smaller population
1 Allahabad 25 kms from city

I rural I

2. 1 Tikri, I Larger population
1 Varenas, 1 5-6 kms from city

1 1 semi—urban I

3. 1 Group of hand I I Both Mark TI/Mark
I pumps in Divislon 1 type of pumps

vi I maintained
I I I
I I I
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BASIC APPROACH

4. APPROACH IQ m STUDY

4.1 The study was commenced on 12 November 1992
with discussIons on the objectives of the study and the
schemes to be selected with Mr. Robert Trietach of the RSM.
The overall approach to the study was based on the
combination of our experience in conducting similar studies
and actual field visits to divisions/plants to get a first
hand ~eel of the operation and maintenance aspects. Exhibit
4.1 depicts the overall approach to the study.

EXHIBIT Li.

OVERALL APPROACH IQ ]~ STUDY

PRESENTATION 1
— RSH

1 -UPJN

I
I

I
I
I

I

I
1

•1

REPORTON 1
1 01)1 STUDY 1

I AFF’~ SIMILAR I
1 EXPERIENCE 1

1 DISCUSSIONS 1
— 115)1 1

-UPJN 1

1 SELECTION OF 1
SCHEMES

I I

----~

1 PREPARATION
‘ AND DISTRIBUTION 1

1 OF QUESTIONNAIRES 1
I I
1 I

I VISITS TO
DIVISIONS

— PLAwrs

1 PRELIHINARY
I ANALYSIS OF DATA ~

1 FURTHER
1 ANAI.YSTS I
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4.2 Some of the critical steps in the approach are
discussed in detail in the subsequent paragraphs. The
critical assumptions in analysing the costs and revenues are
also indicated under ‘Analysts’.

QUESTIONNAIRE

4.3 After discussions with RSM and UPJN, detailed
questionnaire, one each for piped schemes and hand pumps,
was prepared and sent to the divisions concerned for
updation. The questionnaire is broadly organised as
follows

PiDed

(1) Schemes detail at project completion time

(2) Scheme/ycarwise details (1989—90 to 1991—92)

(a) physical parameters
(b) financial parameters
(c) operation and maintenance costs

— various heads

(3) General f problems faced, suggestions I

(4) List of records maintained

(5) Enclosures, if any

Hand DU~D5

(1) General ( Location, Make, Cost ot purchase
etc. I

(2) Norms for maintenance I manpower, •aterials I

(3) Physical parameters

(4) 01K Costs I headwise I for the pump

(5) DivisIon O&M costs on hand pumps

(6) General

(7) Records maintained

(8) Enclosures, if any

Copies or the questionnaire are enclosed an Annexure I.
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VISITS TO DIVISION/PLANTS

4.4 Visits were made to the dviiiofls responsible
for 01)1 of the piped schemes and the group of hand pumps and
in addition the pumping plants at Tikri, Varanani and
Saidabad, Allahabad were also vIsited. The fo-us of the
visit, apart from helping UP,TN divisions to update the
questionnaire, was to get a first hand feel of 01)1 by
talking to the people at the plant and division office. The
visits were aimed at

(a) review of the log books / sheets maintained
at the plant to derive / judge

— service hours
- number of hours of pumping for each

tube well per day for each year
— chemicals consumption per day
— days on which plant/(s) not working

(b) review of other records to look at

— type of complaints received &
quickness of action taken

- availability of chemicals

Cc) getting ca feel of the time spent by each
category of labour / cataff on various
activities of GUI by talking to them

(d) talking to the people in the nearest
village, very briefly, on water availability,
hours of supply, whether meters available,
why not paying for water etc.

4.5 The Executive Engineer (EE) in charge of the
division and the Assistant Executive Engineer (AEE) in
charge of the scheme were also met to understand the
problems in 01)1 and to estimate the time spent by each of
them on 01)4 of the scheme concerned. Records maintained at
the division for expenditure was also briefly reviewed.
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4.6 For hand pumps, details were essentially
obtained through the questionnaires but wherever made
available the cards maintained to record the repairs carried
out and the cost of materials and casual labourers reviewed.
In addition details on number of hand pumps maintained by
the JE/AF/EF concerned were obtained to help in allocation
of indirect manpower cost.

4.7 To the extent available, the annual balance
sheet of the division, at least for the year 1991—92 was
obtained to get an overall view of the total cost of O&M for
that division.

4.8 The lst of people met during the study is
enclosed as Annexure II.

ANALYSIS

4.9 The data obtained from the field visit and from
the questionnaires was critically reviewed and analysed with
a view to derive

(a) Total cost of operation and maintenance
(split into direct and Indirect] as well as
the revenues demanded and collected

(b) Composition of total cost in to manpower,
power, chemicals, other expenses and
depreciation

(c) Cost per ~1. of water produced, distributed
and sold for piped schemes and cost per KL
of water and per pump for hand pumps

Cd) Contribution in total and per KL after
splitting costs into flied and variable
elements

(e) Cost per connection and person covered.

The power charges that would have been due based on actual
pumping hours was added to the actual costs to derive the
real costs. The detailed analysis mentioned above was also
carried out on the real costs.
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4.10 The analysis of the data wan carried out by using
a financial model developed for this purpose on Lotus 1—2—3.

ASSUMPTIONS

4.11 The assumptions made in working out the actual
O&M costs are listed below

Piped Schemes

(1) To arrive at the population covered by
private connections, the average household
size was taken as 8 for Tikri and Saidahad
schemes.The balance population was presumed
to be covered by Public Stand Posts (PSP).

(2) The actual pumping hours were compiled from
the log books available at the plant. If
particular year’s log book were not made
available the previous years average was
considered. Wherever log books were not
made available for a month, the average
pumping hours per month in each season was
assumed to derive year / •onthwise pumping
hours. For this purpose the year was
split Into two seasons lie.) summer and
winter I April to September and October
to March 1. Most of the data for the
year 1991-92 was available for both the
schemes.

(3) Water distribution was difficult to assess
due to lack of records in this regard. This
was essentially picked up from the
questionnaire but suitably adjusted for

- lpcd in each category
— revenue demand from private

connect ions

For eg. — In the Tikri scheme while distri-
bution to metered connections was given as
370679 XL, the actual revenue demand was
only Rs.2.06 lakhs. In this case, the
revenue demand was taken as the basis for
arriving at water distribution. It has been
assumed that water demand has been at
Rs.l/— per XL (le.) without the rebate
for early payment.

35



(4) Water sold excludes distribution through
public stand posts.

(5) The indirect manpower cost was arrived at
on the to) lowing basis

LEVEL I TIKRT SATDABAU
% ASSUMED % ASSUMED

I I I
— I I I

• ~ I I I

• 1.L. I I ‘P p
AE 20 1 15
JE 50 1 85

Admn. 5 1 5
staff

I p a
I I I

These were based on discussions with
respective level of people as well as indi-
cations in the questionnaire. The FE’s %
was also assumed for administration staff.

(6) The real power charges (which are not
based on bills received or on the flat
rate) were arrived at based on the following
formula

Number of hours 01 pumping x lIP x 0.735 x
rate per unit

The power tariff assumed are

1989-90 Rn. 1 . 10/unit
1990—91 Rn. 1.10/unit
1991—92 Rs.1.60/unit

Since proper data on the load factor
of the pump was not *ade available, the
same has been assumed as 1. But in most
cases the load factor may be less
than I and hence the power charges may be
lower. The power charges worked out are as
if for metered power connections. But
meters have not been installed for both
the schemes visited. The electricity board
is charging only a flat rate per month,
which also are not being paid.
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(7) The price for bleaching powder was assumed at

1989-90 Rs.3.75/kg.
1990-91 Rs.3.90/kg.
1991—92 Rs.5.13/kg.

(8) Cost of O&M of vehicles was as mentioned
in the questionnaire

(9) Other administration overheads was allocated
at 5%

(10) Depreciation was provided on straightLlne
method based on 30 years life.

(LI) The cost per connection is arrived based on
the assumption that the population covered
by private connections bears the total O&M
cost of the entire scheme resulting In a
complete cross subsidy.

(12) Interest factor is not considered in the
calculations since the capital and O&M cost
is today funded from interest free sources.
If Interest is Included the O&M cost would
go up. The ruling risk free rate is about
10% pa. and the bank rate for cash credit
is around 18-20% p.e.

Hand pumps (fly)

(1) 27 hand pumps were chosen for a detailed
analysis

15 In Kaurihar
12 in Chayal

(2) Data for 1989-90 was not avaiLable in full
and hence results are presented only for
1990—91 and 1991—92.

(3) The salary of the work charged establishment
(WCE) directly involved in hand pumps
maintenance was equally distributed over the
handpumps maintained by the group of VCE.

(4) 33% of the JE’s time was presumed to be
spent on hand pumps maintenance and the
proportional salary thus derived was
distributed equally over the number of hand
pumps maintained. Similarly 11% of AE’s
salary and 16% of EE’s salary were assumed.
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(5) The average number of hand pumps maintained
In each year was arrived at based on the
formula

HP at beginning of year + lIP st closing
of year

2

(6) Cost per KM of vehicle was indicated lii the
questionnaire along with estimated number
of kms run for each hand pump; which was
the basis for vehicle expenditure per pump.

(7) The administrative overheads were dintri—
buted along the same basis as the EF’s
salary.

(8) Depreciation was arrived at based on
~traightlIne method with 15 yearn life.

PRESENTATION

4.12 The detailed analysis of the data based on

assumptions mentioned above was carried out and the
preliminary results presented to RSM and the UPJN.

RE~

4.13 Further analysis, essentially In the nature of
different assumptions on distribution, revenues from PSP’s,
proportional depreciation on private connections were
carried out and the results are presented in this report.
The detailed findings from the study are presented in the
subsequent chapters.
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5. QMI COST Q~SCHEMES

BACKGROUND

5.1 The data collected on the piped schemes and the
group of hand pumps was analysed to arrive at the total cost
and unit cost per K1.. As explained In the previous chapter.
further analysis on the components of costs and the nsture
of costs I ie. ) fixed/variable was also carried out. This
chapter presents the results of this analysis.

S~HENESPECIFIC INFORMATION

5.2 At the time of design of the piped schemes,
various parameters were decided and the same are presented
below

TABLE LI

DESIGN PARAMETERS PIPED SCHEMES

PARAMETERS SA1DABAD : TIKRI
a S — — — — a — a
• I — —— — I — I

1. Scheme completed in 1983 1 1983
I I p I

I p p p

1 2. Source of water 1 2 tube wells 2 tube wells
I I I I

3. Villages to be 19 27
I covered 1
• I I a
I p I I

1 4. Population in 35360 1 81580
design year(2011) 1

I I I I

I I p I

1 5. pumping station 30 HP and 40 UP 1 45 HP and 40 HPI
and capacity 1 1950 1pm and 1 2100 1pm each 1

2100 1pm resp. 1
I I a a
p p I

1 6. Capacity of over— 1 650 XL 1 1200 XL
headtank

I a
p I

7. Length of dlstri— 1 59 kms 80 Isa
bution lInes 1

a I p
I p p

8. Number of metered 1 1458 1 1312
connections(2011) :

I p p
p , p p
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TABLE ~ (CONTD.)

PARAMETERS SATDABAD TTXRT
I p a — — — a
I p I —— — I

I I a I
I p I

1 9. Number of PEP’s 1 212 219
planned 1

• I I
I • p
110. LPC1) assumed * 70/90 70/90
I p a I

p I I - •I

11!. Anticipated 0&Pl 1 Rn.O.24 1 Rs.O.LJ
cost per Xl. of
water production 1 1

I I I I
• I • I I

112. Total actual scheme 58.84 92.78
cost IRs. lakhs) :

I I I I

I I I I

* 70 Ipod for villages with less than 4000 inhabitants and
90 for villages with sore than 4000 inhabitants.

NOTE : Information as provided in the questionnaire. Actual
design records not made available and hence not
verified.

5.3 The hand pumps were planned with the following
norms

Number of persons per pump 250
lpcd 40
Number of families per pump 50 ~ 5 per family.

(being the maximum
assumed In the design
stage)

5.4 The key physical parameters of the piped
schemes as of 1991-92 as compared to the design parameters
are presented below to enable evaluation of certain
parameters like population and service hours, which seem to
have undergone drastic changes.
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2. Villages 1
covered 1

3. Population:
covered

4. Number of 1
connect Ions

5. PublIc
stand posts

6. Production:
(KU))

7. LPCD

8. Pumping I

Hours

9. Service 1

* 70 lpcd for villages with Lees than 4000 inhabitants
and 90 Ipod for villages with more than 4000
inhabitants

4 1991—92 LPCJ) is calculated on water distributed

NOTE: The final scheme particulars were not made available
and hence the following assumptions have been made

(1) the envisaged production in KLD for Saidabad
is based on the release ‘per minute (1pm) or
the pumps and the expected pumping hours.
For Tikrl it Is an per the questionnaire

(2) the LPCD envisaged is as mentioned in the
quest I onnal re

~BLE ~j

!~ PARAMETERS PIPED SCHEMES

SAIDABAD 1 TILRI
I I_ ___I
I —

1 PARAMETERS 1 AS AS
:ENvTsAGED: 1991—92IENVTSAGED :1991—92

I I I I I
I I I P I I

I —— I_. I I I
I — p — p p I I

1 1. Source of I Ground 1 Ground 1 Ground Ground
water : : : 2 Tube

wells

27

V

p

1 2Tube

wells I

19

35360 I

(2011)

1458 I

(2011) I

212

3888 I

70 & 90*’

16 hours’

H

61560
(2011)

1310
(2011)

219

p

2 Tube
we) 1s

19 I

p
V

I
34051

890S S

238

a

2592

45+ S

(10.70 ~:
2)

6 1

S

I

3504

I

0
0 I

2 Tube I
well s

27 I

59000

1400

219 I

3886 I

45+ 5

15.34 x1
2)

6
S 4

70 & 90*

16 hours

Hours I
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ORGANISATION OF ~E SCHEMES

5.5 The organisation structure for operation and
maintenance of the schemes as of 1991—92 is shown below.
The salary cost of these people have been allocated to the
scheme based on the assumptions given in chapter 4.

TABLE Li

ORGANISATION

1 LEVEL OF PEOPLE 1 SAIDABAD 1 TIERT 1 KAURTHAR 1 CUAYAL 1
I I I I I UPS ~
I I I I

I I I I S__••._. II P p V p p

• IIND1RECT a I p__________ I p I I I

p I I S p I

t I I

1 1. Executive I P 1 1
I I

I Engineer I I I I I
I I P I I

I I I I p I

: 2. Assistant I I I 1 I s a
I P I S I

I Engineer P I

I P I I I I
P I V I I P

1 3. Junior Engineer I I 1 1 II I
P 1 1 I__~~ II I I
p
• TOTAL 1 3 3 1 3 I 3 Ip I

• I I 5 p
I S I S I
I p p 1 5 I

I I S I
DIRECT I a 2* 4*
________ I I I I I

• I p I p p
I P 5 p

4. Pump operators 1 2 5~l
I I 5 I

P P I I P
I I P I I I
1 5. Tax collector 1 1 j I I I

I I I I
I p $ I I I
I I I I I I

-: 0. FItter 1 1 2 1 1 1
I a P I I I
I I I I p p

:7.neldar 1 1 ‘ 2 1S I I I

I I a a pI I I I P

8.Swecper I I p p pI — I P I

I part time I I II I V I I
I I p I I I

I I V S a

I — I I1 9. Pump attendantal 5 I 1 I

I p a
I I I I I
I a p , a
I I I I I I

I TOTAL 1 11 : 10 1 2 a I
I I

I I I I p p

I p I S I P

1 GRANDTOTAL 1 14 1 13 1 5 ‘ 7
I I

~ Nay include attendants also

* Levels not available.
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5.6 It is pertinent to note that inspite of Tlkri
being a bigger scheme with more private connections and
distribution lines it has lesser number of direct labour as
of 1991-92.

ACTUAL COST ~f Q~

5.7 The actual cost of 0&H of the piped schemes and
of the group of hand pumps is presented in Table 5.4. •As
can be seen the cost recovery Is very low In the piped
schemes and nil for the hand pumps. While the Tikri scheme
is showing consistent Increase in costs, Saldabad scheme is
showing lower direct cost in 91-92, compared to 89-90. This
is due to lower repairs costeven in absolute terms which
may not be healthy for maintenance of the system.
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TAStE LA

ACtUAL SMCOSTS

(VALUE IN ES.)

SAIDABAD C TItRI I 27UANDFUI4PSC
C P A ft T I C U L A B S C- C - C -

C 1989—90 C 1990—91 C 1991—92 C 1989—90 C 1990-91 I 1991—92 C 1990—91 I 1991—92 C
—I—C—C—C—C—I—: —C—I

C C C I I C
1. DIrect cost C 220100 231100 C 199400 C 274550 352500 C 424585 C 7327 6973

I I I I i ,

P I p p
2. Indirect cost C 69450 163250 C 98800 1 62345 C 144035 I 82830 C 7350 1 7179

I I I
I I I IC 3. Depreciation 198133 I 196133 C 196133 I 310000 I 310000 C 310000 1 25032 1 25032 I
C : C I C : C

t : Total C 485683 I 590463 1 492333 C 646895 C 808535 C 817395 C 39709 39183 C
I I I I I

• I I I I I

4. Incote collected 1 106000 C 108000 C 162800 C 94000 C 90000 C 124000 C — C — C
C I C C C C C C I

5. Deficit C (379863) C (482483) C (329733) C (552895) C (716535) C (693395) C (39709) C (39183) C
C C C C I C C C

C 6. Cost recovery C 21.82% C 18.29% C 33.03% C 1453% I 11.18% 1 15.17% C — C — C
C C C C C C C C

EQIE In the year 1990—91. arrears of salary were paid to staff and officers and that explains the reason for the
large increase in indirect costs of piped soheaes.
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REM. cOST Q~

5.8 The real cost of O&N includes the actual cost and in
addition the power charges calculated based on actual operating hours of
the pumping station. In the real costs, power charges become a very
Important component as is evident from the Increased direct costs. The
real costs of 0&H of the piped schemes are presented in Table 5.5
below

TABLE Li

REAL ~ COSTS

I I I P
I I I I1436318 1488969 518786

98800 1

196133 1

811719 11053680

I
I
P
I

p

P
P

P

p

Deficit (595901)(740352)(649119)(959680)(1118517)(1286368)

-COST PER Jj Qf WATER

I I p p

I I I I

1 15.10% 1 12.73% 1 20.03% 1 8.92% 1

5.9 The actual and real cost of water was distributed over the

extent of water produced, distributed and sold to arrive at the unitcost of water. Since 1991-92 Is a representative year, because ofrevised pay scales from 1990-91, the cost per KL of water produced in
1991-92 will be a good indicator of the costs. The following exhibit
presents the cost per KL of water produced in 1991-92.

I VALUE TN RB.)
SAIDABAD TIERI

1 PARTICULARS 1 -

1- 11989-90 11990—91 11991-92 1 1989—9011990-91 :1991—92
- I — I I a I I a p

— — I I I I p

Direct cost

Indirect cost

Deprec i at ion

TOTAL

Income
Collected

V

1 69450

1 196133

1 701 90 1

1106000

68 1335

62345

310000

1163250

:196133

1848352

:108000

P
I

P

754482 :1017536

144035 1 82830

330000 1 310000

1208517 ~1410368

90000 124000

Cost recovery

162600 1

I

94000

I

p I
I I

7~45% I 8.79% I

• I
I p
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EXEIDIT Id

~0ST PER j~ Qf WATERPRODUCED 1991-92

COST PER KL OF WATER PRODUCED 91-92

1.2

1•

0.e

o.e

0.4

0.2

0-

RUPEES

8AJ~BADSCHEME

5.10 Table 5.6 gives the actual and real cost per Xl.
of water produced and sold. Two interesting inferences can
be made from this table I Ic. 3

(1) The cost per KL of water sold in piped
schemes goes up 5 to 6 times as compared to
the cost per XL of water produced

(2) The deficit of lts.0.40 in 0&14 of hand pumps
is comparable with the actual cost deficit
In piped schemes in terms of XL of water
produced (Rs.0.35 and Rs.0.49). But the
real cost of 0&M in piped schemes per Xi.
of water produced is much higher.

I
/

,1

TlKF~ SCHEME HAND PUMP CHEME

~TUAL COST ~ REAL COST
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TABLE Li

~j COST Qf WATERPER Will (1991-92)

S~DA~cISC ILIEPIS

(COSI PU IL)
Pipti. ~

(COSI PU ~N~)

$*IDM& 21 ~Pi~PS

s0~ 1ll~ i1lIO~Jl
‘(p

101 AL 0.Se 3.01 0.52 3J~ 1451.00 524.00 0.40 0.15

(4) iuco~ SECUVED
(5) $1*PLUSI(DEFICI1)
(6) iicoviR~ liP tOTAL

COSl

POAD ~1 ILIN[PTS

U) 011101 tOST
(2) IUDIREC! tOSl
(3) ‘(PIECIATIOP

1OIE

0.12 4.i’4
0.06 I.3S
0.72 1.41

1.00 610

0.55 3.26
1.10 0.61
0.21 1.23

0.56 5.10

(4) 1U~~Li(C(IV(D
(SI ~.*PLUS/(OEF1C11)
(6) PItCYIPT I OP tOTAL

•.0~ 0.59 0.11 1.02

—0,1 —6.11 -0.69 -4.01

p.00% 5.01% )~•77% 20.00%

ACTI$L COST

IJUI
fl0D%KID I0~0 NO~*~LC

(CO5! NI I~I

21 PM~P~$~
STill Sub.

S1P •(P

(1) P111CC COST
(2) IUDIPECI cISC
(3) 0(PP(CIATIOP

0.30 2.17 0.21 1.?~ 2SLIC 250.00 0.17 0.12

lOt 0.39 0.11 0.61 266.00 266.00 1.03 0.03

0.27 1.41 0.21 1.23 927.00 l.2t

I.., 0.59
-0.49 -3.79

~.Tl 1.02
-0.35 -2.07

15.52% 15.21% 32.69% 33.01%

PEAL cISC

C C

-0.40 1.15

•.Do~ 0.00%
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TREND JJ! ~0STS

5.11 The real costs have been showing an increasing
trend essentially due th inflation, increase in manpower
costs and the revised tariff for power from 1991—92
onwards. The salar3’ seale8 were revised from 1990—91,
arrears of salary were also paid and hence the steep
increase in cost, during that year. ExhibIt 5.2 below shows
the trend In costs.

EXHIBIT LI
TREND iN COSTS

TREND IN 0 & M COST (ACTUAL)

59-90 90-91 91-92

YEARS

V1KRI SCHEME —i-- W~lDAMDSCHEME

RS LAKHS
10

S

S

4

2

0

r7

2
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CONPOSITION QE COSTS

5.12
piped schemes are

The major components of actual cost of O&H of

— manpower
— repairs and maintenance and
— depreciation.

These three account for more than 95% of the total costs.
These three components also account for about 95% of O&14 of
hand pumps. Tn the components of real cost power charges
make about 40% of the total cost. The components of actual
and real costs for 1991-92 are presented diagrammatically in
Exhibit 5.3 to Exhibit 5.5.

EXHIBIT 5.3

COMPOSITION OF COST (%)
SAIDABAD PIPED SCHEME 91-92

MANPOWER4Q~

ACTUAL COST

CHEM08

~PR 24

~HEu 089

OTHERSI_.

POWER80 17

REAL COST

0984

RI

OTHERS 217

.~~ANPOWER2083
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EXHIBIT L.i

COMPOSITION OF COST (%)
TIKRI PIPED SCHEME 91-92

CHEM
52

~ MANPOWER
‘~ 1877

OTHERS
064

MANPOWER
\3239

R&M R&M
2772 1606

01 HE
111 DEPRN POWER

37.92 42.03
ACTUAL COST REAL COST

EXHIBIT 5.5

COMPOSITION OF COST (%)
KAURIHAR/CHAYAL HAND PUMP SCHEMES 91-92

MANPOWER
~ 24.7

OTHERS
4.65

DEPRECIATION
83.66

A a M (MAIL)
6.77
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ANALYSIS QF COSTS

5.13 The costs derived were further analysed Into cost perprivate connection and cost per person covered by the scheme in both
piped as well as hand pumps. The real cost per connection for the year

1991-92 comes in the region of Rs.77/— to Rs.84/- per month, which isabout 5.5 times the minimum charge of Rs.15/- being levied today. This
difference explains the cost recovery being as low as 15—20%. Table 5.7

gives an idea of the cost per person/connection for both types ofschemes. As can be seen the cost per household in hand pumps (assuming50 famIlies per pump) works out to less than Rs.3 per month.

TABLE Li

COST ~ C ECTION/HOUSEHOLD 1991-92

(VALUE IN RS.)

L___~D HAND

ACTUAL REAL ACTUAL REAL PUMPS
COST COST COST : COST COSTS

I I I I II p p p — — p
• S I I I I I
p I p I I I I

1. Cost per person pa~ 14.46 23.84 13.85 23.90 6 1
(All inhabitants)

• • , 5 I
• I p I I I 1

2. Cost per connection 553.18 912.04 1 583.85 11007.41 1 29 1
• I I I $ I I• pa • •
I I I I I I I

I I I I p p I

3. Cost per connection 46.10 76.00 48.65 83.95 2.42
• I I I 0 I I
• pm •

5.14 The above figures have been worked out after consideringthe entire cost of O&M, Including depreciation, being paid for by the
private connections in piped schemes and by all households to be covered

b~ the hand pumps. As far as piped schemes this would mean a completecross subsidy with the population covered by private connections bearingthe O&M cost for the entire scheme. Even if a recovery of Rs.3/— per
household per month is made for hand pumps, an attempt can be made to
recover the entire cost of O&M of hand pumps.

Additional reel cost .f..QL ~rtvatc connections

5.15 The additional real cost for private connections was worked
— out and the following results obtained
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TABLE 5.8

1991-92 ANALYSIS Qf ~DDITIONAL COSTS (REAL

)

(VALUE J~RS.)

The above was worked out on the following assumptions

(1) The design LPCD of 70 was used to derive the
water distributed to private connections
based on population covered. The wastage
factor for each scheme was applied to arrive
at water produced for private connections

(2) The real variable cost per KL was applied to
the water produced to arrive at the variable
cost for private connection

(3) Depreciation on capital cost was arrived at
after giving weightage to design population
to be covered by private connections and the
lpcd of 70

-(4) Fixed cost per person covered was used to
derive fixed cost relevant to private
connections.

5.16 As can be seen the real cost per KL of
production for the private connections at 0.93 is less than
the tariff charged today at Re.1/- per XL. Further the
total cost per connection per month comes down to about
Rs.22 as compared to Rs.76-Rs.83 if a complete cross subsidy
is assumed.

REAL COSTS 1 SATDABAD 1 TIKRI 1
I
I

I
— ~

I~_
I —

I
I

: (1) Total cost per population 1 1
1 covered by private connections 32.35 1 33.79 1
I• Ipa. • I• I•
I I I

1 (2) Total cost per XL of water 1 1 1
1 — produced 0.76 1 0.93 1

— distributed / sold 1.27 1 1.32 1
I I I I
I •~ I

1 (3) Total cost per connection pm 1 21.57 1 22.52 1
I I I I

1 (4) Variable cost per connection 10.79 1 14.36 1
: p.~.1 : :
I
~

I
p

I
I

•
I

1 (5) Fixed cost per connection p.m. 10.78 1 8.16 1
I
I

I
I

I
S

I
I

—
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CONTRIBUTION ANALYSIS

5.17 The costs were further analysed into fixed and
variable, in order to arrive st the contribution per Xl. of
water produced/sold. It Is interesting to note that
operation of both the piped schemes results in a negative
contribution meaning that for every Xl. of water produced
UPJN is loosing money. The analysis further shows that the
real O&M cost per Xl. of water produced is ranging from
Rs.0.86/Kl. to Rs.1.00/Kl. while the tariff fixed by the UP
Government is Rs.1.00/Kl.. But due to a very small
percentage of water produced being actually sold, the cost
recovery tall downs drastically. Table 5.9 below presents
the analysis of costs.

TABLE 5.9

~O~IBUTIQ~ ANALYSIS

( VALUE TN RS. PER XL )

TIXRT 1 SAIDABAD 1
$ I S._ II I I I

ELEMENTS I PRO- 1 1 PRO- 1
1 DUCT-I SALES 1 DUcT-I SALES

I I Tr~ai I I Tf~kI I I
I I .1 ‘U~ I I J.~JF~ p 5
I I — I I_ —~ I__ — I
I I I — I I

1 1. Revenue 1 0.15 1 0.98 1 0.17 1 0.99 1
demanded 1 1

I I I I I I
I I I I p

1 2. Variable cost 1 0.59 1 3.92 1 0.38 1 2.26 1
I I I S I I

I I I I I I

13. Contribution 1(0.44)1 (2.95)1 (0.21)1(1.29)1
I I I I I I

I I P I I

1 4. Fixed cost : 0.41 1 2.77 0.47 1 2.82 1
• S I I I S
• 1 I $ I I

15. Surplus! 1(0.95)1 (5.72) (0.68fl(4.)1)
(Deficit) I 1 1

p I 5 I I I
I I I I I I

5.18 As can be seen from the above table the
variable cost per Xl. of production in hand pumps is
comparatively lower as compared to the piped echemes. This
is based on the assumption of 250 people using the handpump
at the rate or 40 lpcd. But according to available
indications the average number of people using the handpump
is around 150. Tn this case the variable cost per XL will
go upto Rs.0.12, which is still much lower than piped
schemes.

BAND-
PUMPS I

I

— I

o 07

(0.07)1

0 ~33

(0.40)1
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PHYSICAL RESULTS

5.20 The analysis of costs was done based on the
approach and assumptions indicated in chapter 4. The
analysis also indicated certain key physical parameters,
which are shown below. These resultant parameters have to
be studied En relation to the assumptions. Further these
are derived from the records available and hence may not
reflect the actual situation on the ground in terms of water
distribution, wastage, actual lpcd etc.

5.19 The cost.s were further analysed into cost per
person covered and cost per household and the following
resnUs were obtained from the same.

TABLE 5.10

COST ANALYSIS (1991—92)

(VAlUE IN RS.)

I
I

I~ SATDABAD 1 TIXRT BANOPUMPS:
I I I I

I I I I

1 REALcOSTS I I I
I I I I

p
I

I I I I
I P I I

I).
1

Total cost per person 1 23.84 I 23.90 I 6.00 1II

p.a.(All Inhabitants) 1I I
I
I

p I I
I I I

2. Total cost per 1 76.00 83.95 • 2.42 1II

1 connection p.m. I $(Rousehold)I I
I I I I
I I I P I

3. Variable cost per 1 33.97 49.20 0.43 1PI

1 connection p.m. ‘(Household)P I I

I I I I I
I I I I I

14. Fixed cost per 1 42.03 34.75 1 1.99 1I

1 I I Iconnection p.m. • ,(Household)1
I I S S I
I I I I I

1 kCTUALcOSTS I I IP I I P
I I I I I
I P P I I

H. Total cost per person 1 14.46 ‘ 13.85 1IP

I I I I Ip.a.(All inhabitants) I
I
I

p p I
I I I

2. Total cost per 1 46.10 48.65 $ —
I IP

1 connectIon p.m. I S SI I I I
I
I

I I I I
I I I I

13. Variable cost per 1 4.OE’ 13.90 —I I• I

1 connection p.m. ‘ I II I I I

I I I I
I I I I

4. Fixed cost per 1 42.03 34.75 • — II II

1 connection p.m. 1I I I I
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TABLE 5.11

I I
P I
I 4354 I

I I

3096I S P
I Ip I
I I

I I

— (I) I
I P
I — (1)

I
I I
I I

I I
I I

• 910836
I I
P I
I p
• INA
P P

I 62 I
I P
I 40 I
I I

I I
I I
I 2495 I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

I I
I P
I I
I I
I I
I I
I I
I I
I I
I P

(1) Full details of daily pumping not made available.

VORXINGS

5.21 A ~et or outputs from the model showing the ca1eulation~
and workings are enclosed as Annexure III.

SCHEME SAIDABAD PHYSICAL PARAM!TERS

1 1989-90 1 1990—91
I $
I — I

I
I

$

I

P

I

I

I

1. Pumping hours
- Pump I
- Pump 2

2. No.of days not worked
- Pump I
- Pump 2

3. Production K!.
( Total )

4. lpcd calculated
- domestic metered
— domestic unmetered
- PSP

5. Average production

per day in XL.

6. Chemicals

Number of days not treated

Average per day

Per Xi. of production

7. CompositIon of repairs
- Pumping station
— Distribution system
— Others

8. Revenues (Rslacs)
- Demand
— Collection (md)

arrears

1991—92 1
I $
I — I

4354~ 3608
4776 4201

I I
I I
I Ip I

- (1) 1 47/305
— Ci) : 51/274 1

I I

I I

1107396 1 946125
I I
I I
I 5

I I

NA 60
62 1 62
40 40

I I

I I

3034 1 2592
I I

$ I
I I

I I
I I

I I
p I

Full of March
:92 no treat- 1
ment was done

1 2.75 kg/day 1
• I
I I

1 1.06 grn/Kl. 1
I I
P P

I I
p I

43% 1 48%
57% 52%

— I — I
I I

I I
I I

I I
I I

0.97 $ 1.58
1.08 : 1.63

I I
I I

34%
61%

5%

0.92
1 .06

NOTE : ~ Since 1990-91 log books not made available, 1989—90 figures
assumed
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TABLE 512

SCHEME TILRI PHYSICAL PARAMETERS

1991-921 1 1989-90 1 1990-91
I

1 1 .

I

Pumping hours

I

—-

1 — Pump 1 : 5162 1 5163
I I I
I I I

1 - Pump 2 1 5902 5901
I
p

I
I

I
P

: 2. No.of d&ys not worked 1 1
I I I
I I I

: — Pump I 1 1
P
I

0
0

I
.1

1 -Pump2 1 — -

I I I
I p I

1 3. Producl ion Xl 1 1394338 1 1394094
I I I
I I I

1 4. lpcd calculated 1
I I
I I

1 - domestic metered - 1 42
1 - domestic unmetered 1 51 : -

1 —PSP 59 1 48
I I I
I P I

1 5. Average production 1 3820 1 3819
1 per day InKL 1 1
I I I
I I I

1 6. ChemIcals 1
I I I
I I I

1 Number of days not treatedl 1
I I I
I I I

I I I
I I p

p I I
I I I
P I I
I P I

1 Average per day 1 8.19 kg
I I I
I I I

1 Per K!. of production : 2.14 gms
I I

I I S

1 7. Composition of repairs : :
I I I
I I I

1 — Pumping station 1 25% : 47~
1 - Distribution system 1 57% : 46%
1 - Overhead tank 1 1% 1 2%
1 — Others 17% 1 5%
5 I
I I

1 8. Revenues (Rs.lacs) 1 1
I I I
I I I

1 — Demand 1.63 1
1 — Collection 1 0.94 1

- Efficiency 1 58% 1

5804

5317

18/335

43/335

1411269

52
51
43

3866

Full of April
October and
Nove-mber 91
not treated

2.83 k~.

0.73 gms

40%
54%

- ( i%)
6%

1 .58
0.90

57%

2.06
I . 24
60%
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6. ANALYSIS Q~~M COSTS

6.1 The costs derived, as indicated in chapter 5,
we.re further reviewed with a view to

— compare the same across schemes and with
UPJN as a whole

— do sensitivity analysis on certain key
parameters.

The results of this review are described in the subsequent
paragraphs.

COMPARISONACROSSSCHEMES PIPED

6.2 On a comparison of the real cost per Xl. of
water produced in 1991—92 the conclusions that may be drawn
are

(a) Saidabad scheme has been spending less each
year on repairs resulting in lower repair
cost per XL

(b) Tikri scheme has been operating at a higher
capacity resulting in higher power charges
and lower manpower cost per Xl. of water
produced

(c) In other aspects of revenues/costs they
present almost a similar picture.
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Table 6.1 below presents the comparison.

- TABLE ~

REAL. COST f~J~~J, Qf WATER PRODUCED 1991-92

1 SATDAI3&D 1 TIXWI
I I I
I I I — I

1 1. Income demanded 0.17 1 0.15 ‘1
p I

p I

COSTS I
I I I

I I I P

1 2. Manpower 0.26 1 0.19
I I I I
I 5 p p

1 3. Power 0.34 0.42
$ p I I

I I I I

1 4. ChemIcals 1 0.01 1 0.01
I I 5 I

I p I p

1 5. Repairs 0.04 1 0.36
I I I I

p I I I

1 6. Others 1 0.03 1 0.01
I I I I

I I I P

1 7. Depreciation 1 0.21 1 0.22
I I — —— .--~

I p_ — I I

TOTAl. 1 0.86 1 1.01
I I .._.___.I
I I I — I

sunpi.us/ (DEFICIT) 1 (0.69) 1 (0.85) 1
I I I I
P I I I
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~OMPARI8ON WITH UPJN

6.3 The overall profile of O&M of piped and hand pumps schemes
in UPJN has been presented In chapter 3. Some of the key parameters are
compared here. Table 6.2 depicts the cost analysis of piped schemes in
comparison to 0411 of piped schemes in UPJN (plains).

I

Cost
recovery %1

TABLE i~a

1

~1PED SCHEMES COMPARISONWITH UPJN (PLAINS)

1989—90 I 1990—91 1991-92
I I I I
I I I P

PARAMETERS : UPJNSAIDA-TIXRI UPJN ISATD- :TIKRT:uPJN SATD-TTKRfl
‘(ACT—I BAD I I(AC1._IABAD I ‘EST:AI3AD IP PI II I

I I I I‘UALS)’ I ‘UALS) I I I P
I I p

I I I I I I I I I I
p P P I I I I I I
I I I I I I I I IRevenue p p s I p I I I I

I I I I I I I Irecepts I I I

S I I I I I I I I
I I I I I P I I

I I I I I I I 1
a. % of P I I I 5 P I I

project 1 0.85 1.80 1 1.011 1.081 1.641 0.971 1.241 1.34
cost I I I I I I I II P I I I I I I

I I I I I I I I
I I I I I P I I

b. Percon— I I I I I I I
I I I I P I I I

nection 18.69110.54:7.09:8.31:10.53:5.8619.73115.
(Rs.pm) I I I I I I I II I I I I I I I

I I I I I
P I I I I I I

c. Per $ I S I I I SP I P I I P P P

person 1 0.131 0.28 : 0.16 0.181 0.281 0.131 0.19$
I $ $ I I I I 5(Rs.pm) I I I I I I I

I I I I I I I I

I I I I I I I I
0&M Cost. I I I P I I I I

I I P I I I I I
[without I I I I I I II I I I P I I I

I I I I I I P Icentage and I I I I I I
I I I I I I Idepreciationi I I I I I

I I I p i I I

I I I I P I I I

a. % ~f I I I I V I I
I I I I I I P

project : 4.581 9.69:11.821
cost S I I I— I I. I I

I I
I I

I-
1:

1: !2.

I:
Ii I
I:
Iii
I-

2.711

221

0.401

10.471

7 .361

O.18

11 .861

I I
I I
I I
I P

$65.50
I I
p I
I I
I P
I I
p I

1 1.55
I I
I P
I I
I I
I II I
I LI I

I I
p I

8.60 1 6.021
I I
I P

I I
I I
I I
I I

5.76111.061
I I
P I
I .5
I I
I I
I Ib. Per con—

nection 136.00150.30
(Rs.pm) 1

I I

I I

c. Per I
person 1 0.70: 1.36
(Rs.pm) 1

I I
I I

19 1 21 V

I I
I I

I I

I I
156 .O8~45 . 25 1 63. 57 1 58 . 50191 .31157 .84
I I I I I I
I I P I I P
I $ S I I I
P I P P I I

I I
S I

1.67: 1.301 1.77: 1.5
I I I
I P P
I I I
I I I

17 1 10 1 11 1 26
I I I
I I P

V P

I I

1.231 0.88
S I
I I

I I
p 5
I I
I I
I I
I I

13 18

I

The 0&M cost as a % of project cost for Tikri and Saidpbad (te) 11.86%
and 10.47% compares favourably with the UPJN average of 11.62%.
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6.4 A similar review for hand pumps was also done
and the resulti~ are as shOWn below

TABLE 8.3

HAND PUMPS COMPARISON PLANS UPJN

1 1990—91 1 1991—92 1
PARAMETERS 1

1 UPJN 1 27 BPSI UPJN 121 HPSI
I — — __.I S_I — I I I P

1 (1) Cost per household : 0.53 1 1 1 0.53 1 1
per month 1 1

I I I I I

$ I I P I

1 (2) Cost per person per 0.11 1 0.17 1 0.11 1 0.17 1
per month 1 1 1 1

I I I I I

p I P I I

1 (3) Cost per KL of 1 0.09 1 0.15 1 0.09 1 0.15 1
production 1 : : :

— I I I I I

I I I I I I
1 (4) Cost per pump p.a. 1 319.78 1 545 1318.44 524 1
I I I I I I
P $ I I P p

Unlike in piped schemes, the cost for the 27 handpumps looks
to be higher then that for UPJN as a whole which can be
eip)ained by the fact that a greater percentage of pumps may
not undergo any repair or limited number of repairs.
Further UPJN costs do not seem to include vehicle
expenditure and allocated administrative overheads.

SENSITIVITY ANALYSIS

Recovery of PSP charges

-- 6.5 As per the tariff fixed by the State Government
an amount of Rs.3/50 per month per household is to be

— collected for usage of public stand posts. This rate is
effective from 1/7/91. Earlier the rate was Rs.2/50 per
month per household. Due to various reasons this charge is
not being demanded’ from households.
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6.6 SensitIvity analysis was done on the working

based on the following assumptions

— demand will be net rate (ic) &Iter discount

89-90 Rs.2 per household/month
90-91 Rs.2 per household/month
91-92 lls.2.50 per household/month

— collection efficiency of 50% of current demand.

The results obtained from the analysis are

Tikrl Cost recovery improves to 26% In 1991-92
on actual cost basis and to 15% on real
cost basis

Saidabad Cost recovery improves to 43% in 1991—92
on actual cost basis and to 26% on real
cost basis.

6.7 There is almost a doubling of the coat recovery
if PSP charges are recovered at 50% collection efficiency.
If depreciation Is not considered the recovery would be much

higher.

Tikri 42% on actual COStS

19% on real costs

Saidabad
72% on actual costs
35% on real costs

Normal Iped ~.1stribution

6.8 The water distributed in the workings was based
on the revenue demanded/ruling tariff for the private

connections. A sensitivity of the workinijs assuming the
iped as below was attempted

- domestic metered — 70
— domestic unmetered — 100
- PSI’ - 40

Accordingly the water revenue demanded was also suitably
adjusted at the ruling tariff.
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6.9 The cost recovery in Tikri on income
demanded/real costs goes up from 15% to 20% in such a
situation In the year 1991—92. SImilarly In Saidabad the
cost recovery goes up to 19%. Further this brings down the
wastage in Tikri and Saidabad to around 30%.

Depreciation only on private connections

6.10 The depreciation charge relevant for the
private connections only based on wejghtage for the
population coverage and higher lpcd was allocated and costs
worked out. The results are as shown below

TABLE ~j

COST DEPRECIATION ONLY .EQB m çQNNECTIONS

(1991—92)
(VALUE IN RS.)

1 PRODUCED 1 SOLD 1 DISTRIBUTED 1
1 SCHEME 1 1 1

1 ACT- 1 REAl. 1 ACT- 1 REAL 1 ACT- 1 REAL 1
I I pi&i I I lILT I I Pp~T I I
P I ~I I~I_. p I I_i iS I . p p ~ iS L.. I I
• I I I — __I_~ — I — _.I I

P I — P P P — P I I

1CostQ~jXL 1 1 1 1 1 1 1
I I I I I I I I

p p p p p I I I

1 Tikri 1 0.42 1 0.84 1 2.81 1 5.63 1 0.61 1 1.23 1
I I I I I I I I

p p p p P I P I

1 Saidabad 1 0.38 1 0.72 1 2.25 1 4.26 1 0.65 1 1.23 1
I I I I I I I I
I I P P I I I I

I I .__I __I
I I — I P

Cost~~
1 connect jon om 1 1
I I I I

I I P P

Tikri 35.28 1 70.57 1
I S I I

I p p i

Saidabad 133.57 1 63.47 1
I I I I

-~ P I I I

6.11 Even with proportional depreciation for private
connections the real cost per KL of water distributed Is
Rs.1.23 in Tikri and Saidabad against a tariff of Rs.l/— per
KL. The real cost per connection is around Rs.70.57 per
month in Tikri and Rs.63.47 per month in Saidabad.

62



CRITICAL PROBLEMS

6.12 From the review of costs and revenues an
attempt has been made to derive the critical problems which
need to be addressed by UPJN. This list is not to be taken
as an exhaustive one but only Indicative. Further, a
detailed analysis of the problems can be done only after a
soclo—economic survey of the population is carried out.

Desgn related

(I) The design provides only for 20-25% of
hou~eholds being provided private connect-
ions. The rest are to be supplied by
psrs. Tt is very dtficult to justify the
scheme based on revenues from onl.y 25% of
the population, unless a arge cross
subsidy had been assumed.

(2) The decision on taking up the scheme seems
to have been made by UPJN without a
detailed analysis of the socio-economlc
conditions in the rural area concerned (ie)
need for drinking water, water quality
today, inclination and ability to pay for
water, other sources of water, need for
water for other purposes etc. In effect
the decision has been made without a
request and hence the non—participation of
the people concerned. This results In a
feeling that the system is being owned by
UPJN and not by the people/society.

(3) The location of the plant itself is not
sometimes central to the area to be covered,
say for eg. in Tlkri. This effects distri-
bution to the tail end areas resulting in
poor service. This observation is based on
the drawing of the scheme and no further
technical analysis has been carried out.

(4) The popuation projections in both the
schemes has been grossly underestimated,
with the design population being reached
halfway through the scheme itself.
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O&H related

(1) It Is observed from the log boobs that one
of the two pumping plants are not. function-
ing sometimes for long periods of say a
month. During the visit to Saidabad scheme,
one of the plants was undergoing repair.
For eg. in TIkri, one of the PUUPS was
not used from 5—12-91 to 1—1—92. SimIlarly
in Saldahad the plant wIth 40 DHP was not
used for the whole of October 1991. It is
essential that ireventlve maintenance of
these plants are done ~t regular intervals
so as to avoid long breakdowns.

(2) It is also clear from the log books that
for days at a stretch treatment with
bleaching powder Is not being done due to
non—availability of stock. This has a
critical effect on the quality of the water
and subsequently on quality of service to
the consumers.

(3) In Saldabad scheme, It was mentioned that
no documents / records are kept of the
chemical analysis or tests, if any, being
conducted. This is also absolutely
essential to ensure quality of water being
distributed.

(4) On the discussion with division officers
and staff there is a feeling that due to
non—availability of sufficient funds many
repairs and maintenance jobs are getting
postponed. In fact in Saidabad scheme we
can see a fall in the absolute amounts
being spent on repairs and maintenance.
Even though it is difficult to estimate the
extent of repairs to be carried out, the
feeling is we are a year behind in repairs.
The lesser importance to repairs will have
long term consequences In terms of quality
of service, collection efficiency etc.

(5) The collection efficiency is in the region
of 55—60% resulting in a reasonably huge
accumulation of arrears. This might be re-
lated to the poor service levels and even
delays in carrying out repair jobs.
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(6) By not providing for power charges and
depreciation, the expenditure on O&M Is
being understated with resultant implicat—
ions on incorrect figures beIng reported.
It is to be remembered that all assets have
a life span and hence need to be replaced
at some future date. It is very Important
that depreciation charge is provided for in
the accounts.

(7) The most difficult part of the study was to
‘estimate’ the distribution of water in
total and to individual category of consum-
ers. No records are available for the pur-
pose. For private connections the income
demanded might be a good Indication. A
study on water distribution was done at
Tikri scheme by installing bulk meters at
certain villages. This can give Important
pointers on water distribution, wastage and
the problem locations.

(8) There is very little of analytical report-
ing on 0&M costs on a regular baeis to
divisions and other administrative offices.
The reporting today is restricted to copies
of log books being sent to the divisions by
the plants. Further, very little informat-
ion was made available to us from the head
quarters at Lucknow either due to non—
availability of records or difficulty in
consolidation / analysing the available
records. Timely information reporting Is
very critical for control of O&M aspects
and costs.

L’~NDPUNPS

6.13 The critical problems on hand pumps1 as
analysed from the questionnaires and records made available
to US are

(i) It Is told to us that the hand pumps are
actually used by around 125-150 people
which is only 50% of the design population.
This Implies that

(a) either the distance to be covered
for reaching the hand pump ,is
much longer than envisaged or
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(b~ the design objective of two Iden-
tified groups (socially weaker
section and others) to have
atleast one hand pump In each
hamlet is being adhered to.

It may not be right to assume the common
norm for all pumps. This may have to be
revised based on the location concerned.
dispersement of population etc.

(2) Similar to piped schemes, there is very
little information on actual usage of hand—
pumps, water wastage, quality of water etc.
An analysis of these aspects is critical
for a comparison with piped schemes and for
future decision making.

(3) It is observed that for all most any kind
of repair a team of 4—5 people are engaged
on a daily basis. It Is informed to us that
for most repairs the time required will be
in the region of 4-5 hours. This means that
4-5 people are engaged for 5 hours but get~
paid for eight hours. The wages for the 5
people was Rs.120/- day of 8 hours and
hence, on an average, Rs. 45/— is wages
for which labourers may not be working.
It is told to us that from 92—93 onwards
the practice of engaging daily labour
has been stopped.

(4) Depreciation on hand pumps is not being
provided, even for analysis sake. As indi-
cated earlier this is essential to get the
real picture on O&M costs.

(5) It is observed that the 27 hand pumps put
together were not working for 139 days,
in 1991-92. This works out to 5 days on
an average per pump per year.
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6.14 The problems highlighted above may be known by
people at various levels in UP,IN. But the problem is quite
a)armin~. In a few years, If the same trend continues, it
would he difficult to operate and maintain many schemes
without a huge subsidy from the government. The thinking
now should he to make UT~JN,over a period of time, a erif
sustaining institution at least. as far as O&M is concerned.
It is difficult for a commercial organisation like UP.IN to
meet the twin objectives of providing service as well as
breaking even on costs.

6.15 Some suggestions to rectify some of the
problems listed above are discussed in chapter 8. These
suggestions have been made based on discussions with LIPJN
staff, review of records made available to us and our
experience in conductIng similar studies. As indicated
earlier these arc not made after a socio—econoiiie-
survey and hence have t.o be studied in that light.
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BACKGROUND

7. SYSTEMS ~.Q PROCEDURES

a

p a
I aLog book/sheet

• I
I I

Needs to be recorded in
the log book itself

Stock register

I

7.1 One of the components of the study Is to look
at existing records maintained for O&M and to recommend
changes, if any, for improved reporting on O&M costs and
revenues. It is to be remembered that information
availability is not an end In itself but a beginning for
better decision making. Hence it is essential that people
reviewing the information have adequate authority to take
decisions.

7.2 A brief review of records maintained at
divisions and at the plants was made and brief
recommendations on information that needs to be. captured is
presented in this chapter. A much more detailed study needs
to be done covering more schemes/divisions before
recommendation on formats for the records/MIS can be made.

INFORMATION CAPTURE

7.3 The information that needs to be captured and
source for the same are mentioned below

Information Source
I I
I p —

1. Number of days on which Log book/sheet
each pumping plant not
working

2. Actual operating hours of
plant and service hours.
Power availability

3. Results of chemical
analysis

4. Number of days on which
bleaching powder not
available

I I
I I

5. Extent of bleaching powderl Log book/sheet
used on a daily basis
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:10.

Information : Source
p
I

— — I
p

— —— 1

6, Complaints received Complaints register to be:
classified Into categories: modified to include such
such as : a classification

— taps broken :
- tap missing
- water not flowIng :
— chockages/leakage in :

pipelines :
- water quality not good

(blackish etc.)
I I
p a

7. Days within which each Complaints register
complaint was repaired and: to be modified
if delayed reasons there— :
for such as : :

I pp I

- material not available :
- labour not available etc :

p I

8. Other repairs carried out Repair register to be
with details of introduced, wherever not

: existing
— when problem detected : :
- nature of problem : :
— reason for the problem I

(old equipment, lack ofl :
maintenance etc.) :

- when repair completed :
— cost (ma%~rIal and : :

labour :
— days on which service : :

could not be provided I :
I I
I I

9. Villagewise and assessee— : Demand register
wise demand raised, coil— :
ected and arrears

p I
I I

Cost of labour directly Work register of
involved In scheme main— scheme
tenance : :

p p
I I

Cost of casual labourers : To be separately recorded:
involved In repair and in works register
maintenance : :

p I
I I
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:12. Record of inspections
carried out by

-JE
-AEE
-EE

p

1 with time epent for each
scheme and purpose of
inspection

113. Usage of vehIcles to be
identified to schemes

To be introduced wherever:
not available

p p
p I
• a
I I

• a
I a

p

p I
I I

I Log hook to include this
in a form such that corn—

1 pilatlon becomes easier
I I
I I
I I
I I
a I
I p

a p
I I

I I
a I

NOTE (1) List may not be exhaustive

(2) Where ever applicable similar records to be
maintained for hand pumps also

(3) Existing records should be continued.

Information 1 Source
— I — —— —

I — — I

I
I
I
I
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RECOMMENDEDMIS

7.4 The MIS that needs to be generated are
essentially frog the records to be maintained at the plant
and at th~ divi~ions.

7.5 (1) Schemewise/plantwise number of days on which
plant not working and % of total number of
days In a period. The same compared with %
in last 2 years for the same period.

(2) Actual average operating hours per day of
the plant pumpwlse for a particular period
and average service hours per day. Same
compared with data for last two years.

(3) Production in total Xl. per pump and in
total for the scheme for a period as
compared with production during the same
period in the last 2 years.

(4) Periodic reporting of actual distribution
in XL to various points arrived at by inst-
allation of bulk meters and calculation of
wastage in total and as a %. Result to be
compared with last two similar studies.

(5) Schemewise number of days on which chemical
tests not carried out and corresponding
chlorine content in those days,

(6) AnalysIs of complaints received and arriving
at % for each category In relation to the
total number of complaints.

(7) Arriving at cost per XL of water produced,
distributed and sold split into direct
costs, indirect costs and depreciation.

(8) Comparing revenue demanded/received per Ki
with cost per XL.

(9) Analysis of costs Into variable and
fixed and deriving contribution per XL.

A similar MIS can be prepared for a ‘block’ of hand pumps.
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7.5 An yearly analysis of these MIS can be done,
which can be an Important input to the budgetln.g exercise.
These MIS can also poini. to major repairs that need to be
carried out on schemes. Further inter-scheme comparison In -

the same divsion/circle can be attempted to decide on
sehemcs where revenues have to improve or costs are to be -

controlled.

7.6 Circlewise, consolidated costs per XL of waU~r
produced. distributed and sold (for piped and hand pumps -

separately) should be sent to region and to Lucknow head
quarters. These will be important pointers for tariff
suggestions and for identifying problem locations for cost
control

U
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8. CONCLUSION

8.1 The report so far has presented the background
to the study, actual and real cost of 0&M and an analysis of
the problems in O~M of rural piped and hand pump schemes.
Even though this study does not intend to project the
results of the study to UPJN as a whole, the problems may be
similar.

8.2 In the following paragraphs a few suggestions
to correct some of the problems facing UPJN have been
recommended. As told earlier, these are not based on a
socio—economie survey and hence have to be read In that
light.

OVERVIEW Qf SUGGESTIONS

8.3 The suggestions are essentially aimed at

- proper ev~Iuation of schemes at. design stage

— critical importance to evaluation of O&M
costs and revenues before scheme finslisatlon

— better revenues through taxes

involving voluntary organisatlons / private
contractors In O&M.

The objective should be to take up only those schemes which
are financially viable and where O&M will be the
responsibility of local bodies or voluntary organisations.
These drastic steps are needed to make UPJN a self
sustaining commercial organise.t ion.

SUGGESTIONS

8.4 The suggestions for overcoming some of the
identified problems are listed below. These have t.~ studied
more carefully and supported by field studies before a final
decision can be taken.

(1) A comprehensive education effort to tell the
population about the need f or safe drinking
water and the consequences IT this is not
available. The need to pay for water should
also be emphasised.
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(2) The decision to have a rural water supply
scheme (either piped or hand pumps) should
be made by the population represented by the
local bodies. The local bodies should then
approach the UPJN for taking up the scheme.
UPJN should take up the scheme only after an
undertaking that maintenance will be the
responsibility of the local body concerned.
The responsibility of UPJN will be to exe-
cute the scheme and hand it over for O&M.

(3) it may be essential to involve the people
right from the planning a~d design stages
of the project. This may be in identifying
location of pumps, stand posts. houra of
supply needed, area to be covered etc. A few
persons identified at this stage from the
population can later be Involved in (~P1.

(4) Conducting a soclo—economic survey before
a scheme. is approved. This is essential to
get a feel for need for water, ability to
pay, intention to pay and other social
factors which have a strong bearing on a

sensitive issue like provision of water
supply. The survey should be a pre-
requisite for approval of the scheme, say
ii the scheme value is above a certain
limit.

(5) Due to lower cost recovery, lesser money
will be spent on O&M of schemes, which will
have a bearing on the quality of service
and hence on the collection efficiency. The
revenues and O&M costs of a scheme should
be closely evaluated during the planning
stage itself and the sensitivity of the
same to critical parameters like Inflation,
tariffs, wastage factor etc. need to be
studied. The results of the evaluation
should justify taking up the scheme.
Development of a O&H financial model may
be taken up for the purpose.
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(6) Voluntary organisations may be asked to
take up O&Mof rural water supply schemes.
These organisations may be, asked to make
each scheme self sustaining. Some of these
organisations are available at village!
distriot levels.

(7) The (l&M of rural water supply schemes may
be given to private contractors who will
also have responsibility for revenue
collection. It may also be worthwhile
to include the private contractors in
design and construction of the schemes.

(8) For existing schemes, there Is a tariff
fixed for public stand posts also. Efforts
may be taken to recover these charges from
the households, which may have a gond
bearing on the coat recovery. The
responsibility of recovering the PSP charges
may be given to the local bodies.

(9) Recovering a portion of the costs through
a ‘Tax’ on all households in the village
both for handpump and piped schemes. Since
there seems to be a basic 1ae~k of
inclination in paying for water, this may
be an indirect way of recovery. The
modalities for this ‘Tax’ needs to be
worked out.

(10) It is to be remembered that all assets have
a life span. They need to be replaced or
extended, It is important to recover
depreciation charges also in order to
ensure availability of funds for replace-
ments/extensions.

(ii) There is need for a closer monitoring of
O&M costs at various levels through
improved Management Information Systems
(MiS).
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(12) A periodic analysis of actual distribution
at various points may be made for each
piped scheme by installing bulk meters for
a fixed number of days. This will also be
useful In analysing wastage and Ihe
problems In the distribution lines. I

CONCLUSION

8.4 II. Is near impossible for a commercial
organisation like UPJN to achieve the twin objectivea of
providing service and also breakeven on costs. The
situation on O&M is quite alarming and immediate steps are
needed to ensure better recovery of costs. The experience
gained in the past should become inputs for future planning
through better evaluation of schemes and critical importance
given to review O&M costs and revenues.
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RAPS C~ saiVS $

DIVI8X~

BUD DIVIBI~ $

I

I. ~!~* &

1. Schemec~l.t.d in th. year s
Ii~ber of years for e*~l.tion s

2. Sourceof Water for th. sd~ems*

C.) Tube veil
01) River (~.cify u.n.)
Cc) Ponds
Cd) other. (~.cify)

3. If surface water, storage s
capacity.

4. tinal project parem.ters $

Ca) S~ply areasto be
covered.

01) Vil~.g.s to be covered
Cc) Total population in

th. area
Cd) Population~srags
C.) Ps~Ingstation.

and their e~.city.
(f) ~erhsM tanks and

th.ix’ storage a1p.city
(g) Langth of distribution

lines.
01) Ru~r of conn.ctions

planned -

metered
- win.tared

(i) Ru~srof public
stand posts planned.

(j) ~ &11~~wat
production (kid)



(k) ~.ctsd lavellof water
distribution (kid)

(1) Wastage anticipated
(kid)

(a) Lpcd ~asumsd.

Jinal prej.ct cost particular. *

- - Cost coanonont

6. Pinding pattern for the sch.ms $

P~nanc.dDy ~imt ~. laos)

7. Anticipated 0U4 Cost
C.t the time of project finalisation)

Cost per Xi. Si production s
Cost par Xl of distributions

I
I

5.

no (Laos)
1.
2.
3.
4.
5.
6.

7.
B.

9.
10.

Totala



8 Cost of expansion of the sd~.m.s Total b.
( if any)

b. (Lace)

Targett.d b.n.f its
(a) Population cov.rag. $

01) Villages coverage a
(c) Number of connection

(6) Number of stand psts *

9. I~npowsr required for O&M of s Total
the sd~.m.

~1. Level •f person Nuithe~rOf Desires
No. - Persons Qu4ification

II. ØC~IEIE/YtARSPECIFIC
(details for the years 1989—90, 1990-91, 1991-92)

A. PHYSICAL PARA~TERS

1. Villages cover~

2. Population covered $

3. Population not covered a
4• Total number of connections

Ca) domestic metered

(b) domestic ~mmst.red
Cc) industrial/commercial

(metered)
(6) others — metered

C.) others — uastered

5. Number of pub],tc stand posts. *



1989—90 1990—91 1991
6. Nw~srof working meter.

(a) domestic

01) indu.triaVco—:rcial
Cc) others. 1

7. Actual operating hours .f a
the puoping station. I

8. Pat. of pw~ingper hour(ltrs) I

9. Calculated production Ckl)
(mention the number •f days on
which pui~inqstation was
working a,——— -—a’)

10. Hours of s~ply maintained $

(or an averageperday )

11. Water distribution Oil)

(a) domestic metered

01) domestic immetered
(c) industrial/commercial
(6) other. n.t.red
C.) etherd ~r~—metsred
(f) Public standposts

NOn, (Mention below the method
of calculating the distribution)

12 • Wastage•f water (total Xl.)

Reasons (with ~

(a) Normal

01) leakages
Cc) Illegal tapping
Cd) others specify.

13. ~stim.tion of lpcd.



I • PmANCIAL PARA1~TZR$(in ~.) ~ ~

1. Water chargesdemanded

(a) domestic metered

(b) domestic ~m.te red
Cc) induatrial/couii~srcial
Cd) •thers.

Totals

2. Tariff structure
(Enclos. for th. three

years)

3. Revenuescollected

(a) domestic metered

01) domestic is~m.tered

Cc) Sndustrial/conmarcjal
Cd) others.

Totals

4. Ithat would have been th.
demand if all demestic/
industrial connection.
were metered?

5. Arrears of demand

(a) domestic metered

~b) domestic mastered
Cc) industrial/commercial

Cd) oth~ri.

Totalt

What % .f total arrears

will be greater than 3 years.

6. Othsr income collected
(specify by nsme)



1. Manpowereoploy.d on th•
scheme
- Direct
— Indirect
— Total

Details
—

t~v~1 Dir. ctf SkUi.d/ % Ti~
— ~ Indirect ~biekillsd on 0 & M

TOZAL --

Notes 1. For casual labourers, indicate no. of days
for which u..d.

2.

2. Skilled & unskilled particulars may be given~
‘~cn1yfor %ICE

Actual manp~ercoat at
levels define~iin Ci)

Total (in Ps.)

IiVEI.

Totals

NOTEs 3. If for some levels the costs are dtr*ctl
included in seasether head of account,
kindly indicate actual ~ut and also the
fact that the saas~isinclu~d in an.the~
head of account and specify th. heed of
acr!OUnt.

C.

I
~ZRATIQ~ &MAITEPThw~ i!~~2!1!2P~I&
!CSTB

I
I
I



p~.11

(3) Actual direct .enp.wu,�.et
by sub bead of accet~t

1989-90 1990—9i

~JB HEAD

(4) Extent ~ manpower
cist •sp.id in
eachy.ar.



I
bu~

Cc) I
1~9i

(1) ~ ~ •~ I
p~~pingstatian.

(2) Rate char’ge~by ~
(sici.., tariff for
last 3 years)

(3) Niai.un sae~atcharge-
able by ~(i~)per meath

(4) Value ~f Bi1~[s received

free EB

(5) Fewer chugespaid

(6) Calculated pewercan-
st~tiae basedan heurs
p~aped& HP.

(7) Calculatedp.wer cbarg.i.

(~(~CALS

Cv) Qi.aitity of chemicals
csimed

Item 1~kitSt
IMeasur. -



I (C)

(2)

QJ~1IcAL$(OJ~TD)

Actual cust •f chemicals
c.ast~ed- T.tal(~)

IT~1

1989-90 1990-91 199i—9a

(3) Hires far usageper KL
Cf prs&acttan

IT~1



(4) AW•yage pita•. if
cbssiCals-~ year

I
Pa 14 I

I
- -IT~1 --

-~

-- -I

(5) Stick if aajir
in q~tity as

chicals
at 3)/9

every year. .

IT~ I ~
I Measure



R~AIRS14D MADITa4R4CE COST

Ci) Specify vori.us kinds if
maintanenceend repair
carriedsut and far ach.

— Th. material and
q.zentity of th. sass
required

— The ; required t.
be spt7~by U.P.J.l
Nig.a.

1991—92

(2) Actual cut •f r.pair~
end saI*tanancs(Tital(~)

SUB HEAD
IA
I METERIAL/~JLABOUR

TOTALS -

H~berof direct labiur
actually involved in
R&M.



Pate 16

(3) I4unb.z of repair 3.b
carried cut.

1990—91

SUB HFAD TYPE OF
JOB

I.

Number if days en
~thich water *ut
supplied and reaseas
therefur.(tn percentage
t.rsa).

(5) Eat mate if repairs and
maintenanceoust as
budgeted(~at should
have been the cest)

I
I
I

(4)



(b) Estimate of repair ~,.rks
t. be carried cut ~ value
terms as a date.

F1QUIffiP~T!/V~4LCLES

(1) Equipaents/Vehiólesused
in op.ratien a maintenance
and a~bersused.

1989-90 i~-9i 1991—92

(2) Year if procurementend
csst ef purchase.f the
abuve

(3) % utilisatise if ~
above fir 0 & N.



1969-90 i~-91 1991-92

I
I

(4) C.it of maintenanceif
theso equipments/cars.

— T.tal(L)

Cust per unit of usage
(say huur. fir equipments
end Eas.for cars).

Cv) 1~fficulties faced by the
acheiaO&M.

(List d.we the problems)

I
I

-- (2) Main reasons
- cast rec.v.ry.

f.r the liv

(3) Suggestiansan ~ethds t.
t~n.ve recovery.

(4) Other re.s*s.



~e19

(i)

(2)

(3)

(4)

C,)

(6)

p
R~OR~MAThTADvEZ

Give a list of r.c.rds
maintained at vari.ua
offices alangwith pur—
peso fer the $ase.

Kindly ~~lsei the f.].l.wiat(fur 1989—90,1990-91,1991—92.

Budget d.ctaent

~nual maintanencebudget

Capital budget

Aanual accountingstatements

-P&L

—B/S

Repirt en pilut studies
en 0 & N.

Find project cast
document
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PSA.1

REVIEW OF 0 & N COST OF HR4D PUJc’S

GB~EBAL

(i) L.cati~ .f the H~idPump

(2) Type •f Hax~dPii~p

(3) M&~ 11/ MM~ III

(4) Year .Z inat.11sti.~~d u~th

(5) Origi~a1c.st Ba8ic pric. b.

I*ata11stt~ c~3t~.

T.ta1:~.

1 (6) PrspsaediLfe .f the pu.p 2

(7) C.at ZLmded by

I AT ThE TIME OF D48TALT~ATIQ1

1 (1) Are. t• be(2) Ppu]atL~ t. be c.vered

1 (3) Lpcd

I (4) Prducti •asumed(KLD)

W~JORR~L&C~1BiTSCARRIED OUT AFTER 114 STA.L1ATIC?I

1 Ci) Year .f rep1.ce.~t

1 (2) C.st •f x’ep1acei~ett

I MR4 LOWER 14TICIPATED AS RE(~JIREDFOR MATh? CE

I
I
I
I
I

Level .f peraealadirect/direct The ~
fr•1c~ ‘~



SPARE PARTS 1th.QUIRED FOR MAN T~4N4CE-lI OWlS

I

I~woFTh~
REQUIRED
TO BE RE-
PIAC~

~I ME RI~ED -~ ~E ~pR~?

TYPE OF
REPAIR

I

FOR REPAIRS (HOURS ~OBE SP~T)

TYPE OF REPAIR LEV~ OF PEDPLE
~ C’- /

5 ~ 5~:~c:r~.~-.

~JL

(Prev.tive aai*tengnce .Ii.uld be Included ae a type .f rep~tr~

MET~IAL/SPARE

I
I
I



Pa~e3

WTSIC.~ PARAIIZZERS 1989-~~ ¶99192

(1* Pspulstt c.vez~d

Lpcd ae~uaed/ezpected

Water prductL~.(ILD)

Expected wa8tage-.f
iv.ter is a % ef prs.
ducttn.

(5) Ni~b*~•f days
which h~dpt~ wae
i•t wsriU*g.

(6) Rea~~tsr s~wiit
t~g.f ths p~:

(2)

(3)
(4)

RE&9~~S

(perc~tags .f t.t.1,ab.ve)

I.
I
I

I
I
I
I
I
I
I
I
I
I
1
I

(7) T.tsl i~ber if handpump

- wLtb.1~ the divialgi

— vtthi~ the juri~dicti.n.
.Z the JE c~cer~ed.



39S9—~~ 19~-9i 1991-92

O& N~ST

PlAN POW~

Ci) Na.Qp.v.r ..plsy.d the

piap:

(2) Actual baur. sp~by the
direct a~p.werf.r this
bandpiap(fr.* leg b.sk ~d
J.b card)
J~L*clud.s bith r.p.ir ~id

Ma1zt~a~io.)

LEV~ DIR~T/ ~ILL~/
D4UL�CT LI~IIL~o

~:- 0

CHou~tsspgj T)

LEY~*

45) T.tal ~~h.urg avsLlabl.
t. the direct labsur t.be
.p~t ~ grt~ .f hand
p~apB.

* F.x ca~ua1 labur indicate ~andaya fir which used th sack yeir.



Manpower (.~. ‘I )

Cost of Manpower -Total is.

LEVEL

I NDIRECT

DIRECT

1989-90 990—91 1991—92

MATERIALS

Number/type of repair job

carried out on the pump:

TYPE OF REPAIRS

(Number of repairs)



1989—90 1990—91

(Numbers used)

(3) Cost of Spare parts used

SPARE PART

(Costs) ~

(2) Spareparts used in repair

of the Hand puni~ :

SPARE PART

1
I

1991—92

I
I
1
I

—



•~1

(4) Avera9e Prices of Spare

Parts

SPARE PART

1989—90 1990—91 1991—92

VEHICLES USED

(1) Extent of Kins run for
maintenance of the pump

(2) Average cost per kin of
running the vehicle

(3) Cost of vehicle for
hand pump maintenance



INSPECTION 1989—90

(1) Extent of time spent on

inspection by various

levels of people ‘--

(2) Total time spent by
various levels of people

in all hand pump
maintenance

LEVEL

I
I

I

LEVEL

1990—9].

(hours spent)
1991—92

I



TOTAL MAINTENANCECOST FOR HAND PUMPS IN THE DIVISION

I (1) Direct Cost of Inaintance

DIRECT COST

a)
B)

c)
d)

1989—90 1990—91 1991—92

Total value of spare parts

~rchased for hand pumps

maintenance

I
I

IT
I



CENERAL 1989-90

(1) Number and type of complaints

received on the handpumt

TYPE OF COMPLAINT

(2) Problems faced in maintenance

of hand pum~c~.

(3) Suggestions for improvement

(4) Records maintained for

hand pump maintenance at

various offices (indicate

name of record aDd purpose)

I
1990—91 1991—

I
I
I
II
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ANNEXURE L~

Mf ~AL NIG&14 9&~STUDY

LIST QE PEOPLE flEE

Member, RSM

Managing Director, UPJN

Chief Engineer, South +

Dutch Co—ordinator

Chief Engineer at Lucknow

SE~ II, Circle, A1~ahab~d

SF., VII Circle. Varana~i

EE, Construction Division.
Al lahabad

EE, Additlon~J Construction
Division, Allahabad

EE. VT Construction
Division, Allahabad

EF, Maintenance Division,
Varanas I

AEF, Saidabad Scheme,
A) l~habad

JF.. Saldabad plant
Al lahabad

AE, Hand pumps. Allahabad

JE, Tikrl, Varanasi

Divisional Accountant,
TIlri, Varanasi

I. Mr.

2. Mr.

3. fIr.

4. fIr.

5. Mr.

6. Hr.

7. Mr.

8. Hr.

Robert Tr~etsch

k S. Singh

Y.N. Chaturvedi

V.P. Gupta

S. K. Singh

R. K. Sharma

Mahendra Singh

N.C. Gupta

9. Mr. J.B. Bats

10. Mr. S. K. Srivatsava

11. Mr. P. N. Stiukia

12. Hr. R.P. Sharma

13. Mr. S.X. Verma

14. Hr. D.M.P. Singh

15. Mr. Panna Lal

77



SET OF OUTPUTS



ANNEXURE III

1? JAL MOM
REV1E~W OUt crs

irni an~PROJECT

PIPED vera SAIDA8PC

TOTkS DIST PER KS ~ UtTER PIUDIXD z C00T PER 1(1 W UtTER DISTRIWTED r PER Ii ø~UtTER flD Wf06fTlGd G~TOTAL

PMT1QL~ 198910 1 DC 1990-91 K DC 199112 K DC 1989-90 1990-91 199142 U999—90 1990-91 1991—92 :3989-90 3990-91 1991-92 U989-90 1990-91 1991-92

5.00% 199400
~.o6% 91800

196133
ERR

-1172E

-40.101)

ERR;

231100
l63~0
196133

590483

97000
308000

21.58% 492~ -16.62V

5.43% 158000
1.89% 162600
ERR

62.RYE
50.56E

ERR:

~T1A.S

(1) Direct cost I 220100
(2) Indirect cost 1 69450
(3) Depreciatlan 1 196133
(4) Interest

Total I 485683

(4) Income demanded I 92000
(5) 1nc~collected 1 106000
(6) lItter income

Total demanded I 92000
Total received 106000

(7) Surplue/(Deficit)r
demand I -393~

IS) Surpluel(Deficit) an
received I -119183

Cost recoveryan received 2I.~%

wa CIETS

(I) Direct cost 1 436317
(2) Indirect cost I 69450
(3) Depreciatian 1 196133
(3) Interest

Total 1 701901

C (4) Income demanded : ?2000
(5) Inca received I 106000
16) Other 1rc~

Total deeended : 9~2400
Total received 1 106000

(7) &arplus/(Deficit) an
1-689901

(DI Garplus/(Deflcit) an I
received I -595901

Coot recoveryanreceived 3 15.10%

91000 5.43% 158900 62.09%)
108900 1.89% 162600 50.SbE

-493483 75.35% -334533 -12.75E

-482483 27.08% -129733 -31.66E

18.29% -16.20% 15.03% 80.57E

4~69 12.07% 518185 6.101i
l6~0 133.06% 96800 —40.70%:
196133 196133

ERR

84ft~2 20.87% 811119 -4.12%

0.24 0.21 0.21
0.08 0.15 0.10
0.22 0.18 0.21

0.53 0.53 0.52

0.10 0.09 0.17
0.12 0.10 0.17

0.10 0.09 0.17
0.12 0.10 0.17

-0.43 -0.45 -0.33

-0.42 —0.44 -0.33

0.48 0.44 0.55
0.08 0.15 0.10
0.22 0.38 0.21

0.77 0.77 0.86 ¶
0.30 0.09 0.17
0.12 0.10 0.17

0.10 0.09 0.11

0.12 0.10 0.17

-0.67 -0.68 -0.69

-0.65 -0.67 -0.69

0.44 0.44 0.36
0.i4 0.33 0.18
0.39 0.31 0.36

0.96 1.1.2 0.89

0.18 0.18 0.29
0.21 0.20 0.29

0.18 0.18 0.29
0.21 0.20 0.29

—0.70 —0.93 —0.61

-0.75 -MI -0.60

0.86 0.93 0.94
0.34 0.31 0.18
0.39 0.37 0.36

1.39 1.61 3.47

0.38 0.18 0.29
0.21 0.20 0.29

0.18 0.18 0.29
0.21 0.20 0.29

—1.21 —1.42 —1.18

-3.18 -1.40 -1.18

1.46
0.46
3.30

3.22

0.6!
0.70

0.61
0.70

—2.61

-2.52

2.89
0.46
3.30

4.65

0.61
0.70

0.61
0.70

-4.04

-3.95

1.50 1.751 45.32% 39.14% 40.50%
1.06 0.6! 1 14.30% 27.65% 19.66%
3.27 1.23! 40.38% 33.~ 39.84%

3.84 3.10 I 100.00% 100.001 100.00%

0.63 0.99
0.70 1.02 1

0.63 0.99;
0.70 1.02

-3.21 -2.10

-3.14 -2.07

3.18 3.26 ; 62.16% 57.64% 63.91%
1.06 0.63 1 9.89% 19.24% 11.93%
1.27 1.23 1 27.94% 23.13 24.36%

5.51 5.10 100.00% 100.00% 100.00%

0.63 0.99
0.10 1.02:

Q.63 0.99 2
0.70 1.02

-4.88 -4.11

—4.81 —4.08

97000 Sfl 158000
188)00 3.89% 362600

ERR

97000 5.43% 158000
108000 1.891 162600

62.89%)
50.56%I

62.89%)
50.56%I

—12.99%)

—12.331

-751352

-790352

23.39%-653119

24.24%-649119

12.73% -15.10% 20.03% 57.33%)

I—
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11 cOST-�Tl$L I

(II N~m.rcosts
(2) Poser
(3) Dieeicals
(4) 8 & N materials
(5) Others
36) Deprec(atian
(7) Interest

Iotal

(8) CerIte4e

(hAL NIOM
~VIEW(1084 COSTS

1 2021%
1 215902

3416
116000

8300
196133

Total 1 701901

1 701901

375600 61.071 242150 -3.63%1 0.22
ERR ERRI

3100 3400 9.68% 0.00
56000 -26.33 40000 —20.57% 0.08

9650 16.211 10650 10.3611 0.01
196133 196115 1 0.72

ERR 1981

590483 21.58% 492~ -t6.~% 0.53

EM ERR

590483 21.58% 492133 -16.62%! 0.53

375600 61.07% 242350 -75.63% 0.22
36650 18.87% 317932 23.88%) 0.24

4319 26.44% 4854 12.38%) 0.00
5~0 —26.32% 40000 -20.01%) 0.08
9630 16.27% 10650 10.3611 0.01

196133 196133 1 0.22
ERR 198

848332 20.87% 811739 -4.331 0.77

EM ERR)

848352 20.87% 811719 —4.12V 0.77

ERR 3920 ERR:

6840 2.03% 5200 -23.98%1
Of)

ERR ERR)
ERR

3660 5.61% 26931 4.95%)

3300 34051 1

0.29 0.28 ! 0.40

0.00 0.00 0.01
0.85 0.04 -0.15
0.01 0.01 1 0.02
0.38 0.21 ¶ 0.39

0.53 0.52 0.96

0.53 0.52 0.96

0.29 0,26 0.40
0.23 0.34 I 0.43
0.00 0.03 I 0.01
0.05 0.04 1 0.15
0.01 0.01 I 0.02
0.18 0.21 0.39

0.77 0.86 I 1.39

0.17 0.86 I 1.39

0.62 0.44 1 1.34

0.01 0.01 I 0.02
0.11 0.07 1 0.50
0.02 0.02 1 0.06
0.37 0.36 ¶ 1.30

1.12 0.89 1 3.22

1.12 0.89 3.72

0.62 0.44 I 2.34
0.49 0.58 1 1.43
0.01 0.01 I 0.02
0.11 0.07 1 0.50
0.02 0.02 I 0.06
0.37 0.36 1 1.30

1.61 1.47 1 4.65

1.61 1.41 I 4.65

2.12 1.52 1 43.62% 55.14% 49.161

0.02 0.02 1 0.64% 0.52% 0.69%
0.36 0.75 3 )5.65% 9.48% 8.12%
0.06 0.01 1 1.71% 1.63% 2.16%
1.27 1.23 ¶ 40.38% 13.72% 39.84%

3.84 3.10 100.00% 100.00% 100.001

3.84 3.10

2.12 1.52 1 28.80% 38.38% 29.83%
1.67 2.00 1 30.76% 30.75% 39.17%
0.03 0.03 : 0.49% 0.51% 0.60%

0.36 0.75 1 10.83% 6.60% 4.93%
0.06 0.07 : 1.18% 1.14% 1.31%
1.27 1.23 1 27.94% 23.12% 24.16%

5.51 5.10 100.00% 100.00% 100.00%

5.53 5.10 1

PIPED 9)�)(I S4I84OM

Ito OIJTOI PROJECT

I TOTALS i COST PER KS N WATER ~ I (SET PER XL N WATER DISTRIftJTD , (SlOT PER KS N WATER flO I WtOSITIG( N TOTAL.

PMTICL~ :1989-90 K DC 1990-91 K DC 1991—92 1 DC 11999—90 1990-91 1991-92 I1989-90 1990-91 1991—92 (1989—90 199013 (991—92 I1989—90 1990-91 1991-92

202150

1 3100
I 76000
18300

196113

Total

cOYGROITSN cOST-REAl.

(1) Planpm.ercosta
(2) P~r
13) (Siemicals

(4) R & N eaterisls
15) Others
16) Depreciatian
(7) Interest

(Si Centap

Total

r PKYSICAL PWf&TERS 1
(IIPpouIattancovered 1

(a) Doseeticeetered I
(6) Deeeitit tasteS I 6704
Ic) Inthietriallcael.. I
Id) Othere metered I
Ic) Others meetered I
(0) Ptlic standposts 1 24296

TOTAL 1 31000



PIPED ODEICi ~ -

(hJPL NIOf
REVIEN (1 084 (SETS

ItO t*ffCN P8O~

TOTALS i~T PER K). N WATER P~(~ i COST PER 61. (1 WATER DISTRI8.JTED COST PER 61. (1 WA1~6110 ~~OSIT10IN TOTAL

P~i1(SL~ 11989-90 1 DC 3990-91 1 DC 1991-92 1 tIC 11999-90 1990-91 1991-92 (1989-90 199011 1991-92 U989-90 1990-91 1991-92 (1999-90 1990-91 1991-92

(2) Total cuirectianc
(a) D~sticmetered
(61 Domestic ta~etered
Ic) In~istria.1/c~I..
(di Othersmetered
I.) Other, nectered

13) Pthlic standposts

P~Vl
(4) P~ing hon pa 1 4334
(5) 9.it. pt pi~in~(l~) I 2100
(61 ltc. of days anrked I
(7) Pr~ctioi(61.1 1 518604

(4) PUepIA~hosre p.c
(5) Rat. p0 pt~ii~lip.)
(6) I1. of days iork.d
(7) Pro&tan (61.)

lie) TOTAL. Pt1V1t IllS 7450
Th)TOTALP~T180INK). 910836

ERR. 240 ERR)
855 2.03% 650 -23.9611

ERR £981
ERR
ERR

210 7.69% 238 13.151!

3608 -17.1311
2100 I

Of £RR
454608 -17.3311

54.26% 4201
1950

EM
54.26% 491517

9130 72.55% 1809 -14.41%
1107396 21.58% 946175 -14.56%

1838

‘95

4354
2100

4176

1950

558792

3096
1950

362232

-12.041

Of
-12.041

(0) AvenaQe can~tian(lpd
(a) Domestic..t.S I Of

I
Of

I
I

tb)~masticwi.etered I Of ERR I I
Ic) ln&etri&11c~el..I £319 £3111 I I
(dl Othersmetered I EM Of I
I.) Others astened I ERR ERR I I
If) Pi~1ic,tw~asts I Of Of I

I
I

I
I

I
I

(91 Water dietributlanltL) I 1 - I

(a) Domestic tered ) Of 42048 Of 1 I
1b) Domestic sstered I 150840 153800 2.03% 117000 -23.981) I
(c) 1n~estria1Ic~l..I Of Of 1 1
(dl Others metered I Of Of I 1
I.) Others estired I EM Of; I

If) PthlIc stani~omt, I 334772
I

TOTAL I 500562

374636

5~36

5.6)1

4.541

393193

557241

4.9511
I

4.48%)

I
I

3

I — ~ 55
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(hJAL NlOfii
REVIEW (18611COSTS

9~O~àJTD4W

PIPED ~� 84100840

(tO) later wastaQe(KL) 1 405274

(11) ~astIQean prod~tianI 44.49%

(121 liter sold (63.1 1
a) Domestic metered I

(hi ~estic unmetered 1 150640
(ci Industnii1/c~i..
(dl Qth.re •ettted I
(e( Others astered 1
(I) Pth1c sta~octi1

TOTAL 150840

(131 1 sold an pr~ictian1 16.561

(143 Ipcd calculated 1
(a) ~istc metered EM
(b)Doustictaeeter.dI 62
(cI lnájstnia1/c~.)..1 ERR
Id) Otheri metered I EM
I.) Others istered I ERR
(~) P~lIcstwdposts I 40

570860 42.831 393884 -31.961i

52.211 17.48% 41.63% —20.361

EAR 42048 Of!
153900 2.03% II7~ —23.98%:

EM £981
Of ERR)
ERR £981
ERR (MI

353900 2.03% 159048 3.33%

13.90% 16.011

ERR ERR 60 £981
62 62 I

EAR ERR ERR (MI
EM EAR ERR £981
ERR ERR ERR £981

40 40

I TOTALS

PMTIO1~ 11999-90 31 DC

COST PER KS N WATER PRfDJ~0 i ~T PER 63. (1WATER DISTRI8JTED COST PER IL N WATER SOLD C(l~OS1T186(1 TOTAL

1990-91 1 IIC 1991-92 31 tIC 11999-90 199011 1991-92 1999-90 1990-91 1991-92 11999-90 1990-91 1991-92 11999-90- 1990-91 1991-92

I I



t I

PIPED 92CC MlO~

18 JAL. 11884 ItO IXJTDI PRo~
REVIEWNOVIrS

FI*CIAL PMN�TERS I

(1) Water chargesdemandedI
(a) ~estic metered 1
(6) Domutc unm.t.red 3
(c) 1n&.tra1/c~el..I
(d) Othersmetered I
Ic) Othersanmetered

TOTAL 192000

(2) Diargescollected 1
It) Domesticmetered 1
(61 ~e.tic teetered 1 106000
Ic) Indu.tr)al/cal)..
Id) Othersmetered I
el Others teetered

TOTAL

(3) Demand if a]) privet. 1
caeectiansmere .eteredl
(a) Domesticmetered 1 151000
(6) Domestic watered I
(C) Inthistnal/c~el..I
Id) Othersmetered I
).) Others teetered I

TOTAL 1 15)000

;)32000

TOTAL 1 (38000

(5) Collectianefficiency
(a) DomestIc metered
Ibl~nnt(cwatered
Ic) Indaetrial/cael..
(dl Others metered
(ci Others teetered

(Ml
62.8911

ERR:
EMI

Of~
97000 5.431 159000 62.8911

-2.701)
Of:
OfI
EM!

50.56%

154000 159000
Of Of)
Of EM:
Of EMI
Of EMI

154000 159000 1

EMI
14.5051

EM’
OfI
EM

TOTALS

PMT1DLe~S U999-90 31 DC 1990-90 31 DC 1991-92 lIlt

92000
ERR

97000 5.43% 358000
Of
Of
Of

Of 57600
100800 1.89% 105000

Of
Of
Of

106000 108000 1.89% 162600

C.

~T PER KIN WATER PWIO(JXD i COST PER KS N WATER DISTRIBUTED COST PER KS N WATER SOLD ~8OS1TI00N TOTAL

11999—90 1990.41 1991—92 I1999—90 1990-91 (991-92 11989-90 1990.4) 199(—92 1(999-90 1990-91 1991-92

I I I I

(4) Arrears of demand
(a) Domesticmetered
)h) Domestic ijeetered
Ic) Inhstnial/caal..
(di Othersmetered
(a) Others watered

Of
149000 12.08% 260000

EM
EM
EM

149000 l2.~ 260000 74.50%!

EM £3191
EM EM:
EM Of)
ERR EMI

Of EM~
111.34% —3.37% 100.9)1 -7.5711TOTAL EFTICIEICY I l15.~

Demand if all private connections were metered is worked out as water distributed to private connections at He.1/- per KL.
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I? JAL NI~ Ito WTDI P~JECT
REVIEW (FOUl COSTS

PIPED 92CCt84100840

ibi l~.days arrears I
(a) Domestic metered I ERR
(6) Domestic watered I 524
Ic) Ira5istrial/c~.l..I EM
(dl Othire metered :
3.) Otherswatered ERR

i7~Other income

(B) Total cath LrComm 1 106000
(9) Totil rut irc~ 92000

costs
(1)lW8O~TS
A. Direct II6Qr I

a) Pi~ingitalian I 96000
(6) Distributian eyetem1 34000
Ic) Others 1 11000

B. Indirect Iabor(Totil)
(dEE I 66000
ih)~ I 43000
Ic) IE 1 30000
(dl ~i staff ) 539000

TOTAL 3 657000

I TOTALS

PMTIQLMS 1999-90 31 DC

COST

3990-9) 31 lit 1991-92 SlIt 31999-90

EM ERR EM EM:

PER IL N

19901)

WATER PIW~D

1991-92

i COST

3999-90

PERKS (1

19901)

WATER DISTRI9JTD t DET

199)-92 11999-90

PER KS (F

1990-91

WATER SOLD

1991-92 1999-90

~

~WOSITIOtN

199011

TOTAL

1991-92

561 7.06% 601 7.3351 1
EM ERR ERR ERR( I
ERR ERR ERR ERR: I
EM ERR (119 ERR!

ERR (MI 1

106000 1.99% 162600 50.56%! ;
97000 5.43% 156000 62.09%!

126000 31.25% 106000 —15.0711 0.11 0.11 0.11 0.19 0.24 0.19 0.64 0.02 0.67
40000 17.65% 44000 10.0011 0.04 0.04 0.05 0.01 0.08 0.08 0.23 0.26 0.29 1
6000 —45.45% 6000 0.01

112000 21.99% 156000 —9.30311 0.15

0.0)

0.16

0.01

0.16

0.02

0.29

0.01

0.~l

0.01

0.29

0.07

0.93

0.04

1.12

0.04

0.98

15000 13.6431 70000 4.0051 0.07 0.07 0.08 0.13 0.14 0.14 0.44 0.49 0.49 1
91000 lO2.~31 60000 —31.0351 0.05 0.00 0.06 0.00 0.16 0.11 0.29 0.57 0.38 1
6)000 l03.~3% 44000 -27.8151 0.03 0.06 0.05 0.06 0.12 0.00 0.20 0.40 0.291

1699000 227.995 7)7000 -57.905! 0.57

1922000 192.54% 899000 -53.235; 0.72

1.53

2.11

0.76

0.99

1.02

1.30

3.21

3.64

1.20

1.63

2.43

4.36

11.04

12.49

4.51

5.65

TOTAL I 14l~



I I ~‘ I I

PIPED 92�)CiSAIDABAD

18 IAL lION) (to DUTOI PROJECT
REVIEW NOU. COSTS

C. Time qient by Led. S I
)a)EE I 5.001
361 ~ 1 15.001
(ci SE 1 09.00%
3d) Ms staff 1 5.00%

0. Cost of indirect )ebair I
ia)EE 1 3300
(biAL 1 6450
(cITE I 25500
(di ~i staff I 25900

TOTAL 1 61150

E. Casual labourers

F. Total manpomer cost
(a) Direct
(61 Indirect

TOTAL
8. Cost not paid

(a) Direct
(6) Indirect

H. Real cost o manpomer
(a) Direct
(6) Indirect

TOTAL

B. Bills paid

C. ttiial cans~tian
PInt
P0t2

0.25 0.24 0.19
0.14 0.20 0.17

0.09 0.93 0.67
0.45 0.66 0.56

TOTALS t COST PER KS IF WATER PRCWID i COST PER KS (F WATER DISTRIMJTED i ~T PER KS N WATER 93L1) i WI~0SITI0%N TOTAL

PMT(DIMS 11999-90 1 DC 1990-91 5 DC 1991-92 5 DC 1999-90 199011 1991-92 11999-90 (990-91 1991-92 11999—90 1990-91 1991-92 11999—90 1990-91 1991—92

5.00% 5.001 1 0.00 0.00 0.00 ; 0.00 0.00 0.00 0.00 0.00 0.00
15.001 15.001 1 0.00 0.00 0.00 I 0.00 0.00 0.00 I 0.00 0.00 0.00 I
09.001 09.00% 1 0.00 0.00 0.00 1 0.00 0.00 0.00 I 0.’)3 0.00 0.00 I

5.001 5,001 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 1

3750 13.64% 3900 4.0011 0.00 0.00 0.00 0.01 0.01 0.0) 1 0.02 0.02 0.02
13050 102.2% 9000 -3h03%1 0.01 0.01 0.01 I 0.01 0.02 0.02 1 0.04 0.08 0.06 1
51090 103.131 37400 —27.8711 0.03 0.05 0.04 1 0.05 0.30 0.07 I~ 0.17 0.34 0.24 1
84950 227.991 ~950 -51.90%! 0.03 0.09 0.04 1 0.05 0.16 0.06 1 0.17 0.55 0.23

153600 251.19% 86150 —43.9)51 0.01 0.24 0.09 0.)2 0.29 0.16 0.41 1.00 0.54 1

1 3600 5000 38.99% -100.0011 0.00 Of 0.03 Of 1 0.02 Of

I 141000 112000 21.991 256000 -9.3011 0.15 0.16 0.16 1 0.29 0.2 0.28 I 0.93 (.12 0.99 1
1 61150 153600 151.191 86)50 —13.9)51 0.07 0.14 0.09 I 0.12 0.29 0.16 I 0.41 1.00 0.54 1

202150 325600 61.07% 242150 -25.635! 0.22 0.29 0.26 1 0.40 0.62 0.44 1, 1.34 2.12 1.52

Of OfI I I I
EM EM) I

1 141000 172000 22.99% 256000 —9.3011 0.15 0.16 0.16 0.29 0.33 0.28 I 0.93 1.12 0.99
I 61150 153600 151.19% 86150 —43.9)53 0.07 0.14 0.09 1 0.12 0.29 0.16 0.42 1.00 0.54

202)50 325600 61.07% 242)50 -25.635! 0.22 0.29 0.26 1 0.40 0.62 0.44 I 1.34 2.12 1.52 1
I )

I I I I

I I I I(2) PXR cOSTS
IF RAT(WA - PIP? I
IF RRTI)6 - P1W 2

A. Bills rectived

40
30

129008
6w17

91000 7.06% 91700 7.3651 0.09 0.08 0.10

EM Of:

l~08 106071 —17.13% 0.14 0.12 0.11
2053)) 54.26% 92632 —12.04% 0.07 0.10 0.10

I 0.17 0.17 0.18 I 0.56 0.59 0.61 1

C. Rate per anit 1.10 1.10 1.60 45.45%
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0. ktual polar chsr9es
PIP?’
PIP? 2

IF SAL NI~
~VIEWN O)~(COSTS

1140609
171093

TOTAL 1 215902

13) DfIIICALS COST
A. ~E~DII~P)~IER I

a. ktua) cost 1 3100
b. I~rmin ~remcper IL 1 1
c. Av.ra~,price OCSI I 3.75
d. Rail cost of chisicalsi 3416
e. Stock (qty in Kg.) I
0. )I~erof day. stxk I

(4) REPAIRO & WAIMTB19JCE I
A. Miterial c~t I

Ia) Pi~ingstatian I 26000
(6) Distributian system3 46000
(c) Overheadtanks I
Id) Others I 4000

TOTAL 1 76000

8. Labour cost 1
is) Pi~in~statian 1
(6) Dhstributian system I
Ic) Overheadt~km I
(di Others

TOTAL I

C. Total cost I
(a) Pi~in9statiol I 26000
(6) Distributian cysts I 46000
(CI 0v.rhe~t~ks I
(dl Other, I 4000

TOTAL 2 76000

140008 169720 20.53%: 0.15 0.13 0.18
115842 54.26% 148211 27.9451 0.08 0.10 0.16

256650 19.871 317932 23.9051 0.24 0.23 0.34

3100 3400 9.68% 0.00 0.00 0.00
1 I I

3.90 4.00% 5.13 31.5411
4339 26.44% 4094 12.3091 0.08 0.00 0.02

ERR ERR
EM EM

24000 -7.69% 19000 —20.8311 0.03 0.02 0.02
~00 -30.43% 2I~ -34.3811 0.05 0.03 0.02

EM (MI
-100.00% 0191 0.00

56000 -26.32% 40000 -29.5711 0.08 0.05 0.04

EM ERR)
ERR ERR)
ERR ERRI
ERR (MI

ERR ERR!

24000 —7.691 19000 -20.83%) 0.03 0.02 0.02
~00 -30.43% 2)~ —34.3811 0.05 0.03 0.02

EM EM)
-100.00% EM I 0.00

56000 -26.32% 40000 -29.57%) 0.00 0.05 0.04

PIPED~fPEi SAW~D

lImO DUTDI PROJECT

TOTALS i ~t PER K). N WATERP~X~D )2~TPER KS N WATER DISTRIBUTED : COST PER KS N WAITR SOLD ~?OS)T(~(N TOTAL

PMTIQJLMS 11999—90 5 Itt 1990-91 1 DC 3991—92 5 (IC 13989—90 2990—91 3991—92 3999—90 1990-91 1991—92 11989—90 1990—91 1991—92 1(999-90 199011 1991—92

0.29 0.27 0.32
0.15 0.22 0.21

0.43 0.49 0.56

0.01 0.01 0.0)

0.01 0.01 0.0)

0.05 0.05 0.03

0.09 0.06 0.04

0.02

0.15 0.12 0.07

0.05 0.05 0.03

0.09 0.06 0.04

0.01

0.15 0.31 0.07

I 0.93 0.91 1.01 I
I 0.50 0.75 0.93

1 1.43 1.67 2.00

1 0.02 0.02 0.02

0.02 0.03 0.03

1 0.37 0.16 0.12 1

0.30 0.21 0.23

I 0.03

I 0.50 0.36 0.25 I

1 0.17 0.16 0.12

I 0.30 0.21 0.13 1

I 0.03 I

0.50 0.36 0.25



~ z

PIPED $DV(t SAIDA6AO

0. Viainten~cebudget I
(a) Pu~ingstatios
(bI Diitributi~isystem I
Ic) Overhsadt~bs I
(di Others I

TOTAL

13300
1 100.00%
11300

15000

296133

(F SAL NIGN) lImO WTDI PROJECT
REVIEW N OWA ~T6

TOTALS i (XE PER KS N WATER PIWIMJXD i COST PER KS N WATER DISTRIBUTED i COST PER K). N WATER SOLD i ~fO6IT1G4N TOTAL

PN)TU3LARS 11999-90 B Ut 3990-93 5 Ut 1991-92 5 itt 11909-90 3990-91 1991-92 11999-90 1990-9! 1991-92 11989-90 1990-9L 1991-92 11999-90 1990-9) 1991-92

(4) OT)~COSTS
A. Equipments

Is) Total cost
(b) S for O$~I
(C) I’l) cost

8. Vehicles
Ia) Total cost
(6) 5 fi~r OWA
(ci OWA cost

EM (MI
019
EM
EM (Ml

ERR EM)

ERR ERRI

ERR (MI

3900 18.18% 4400 12.9251 0.00 0.00 0.00
100.00% 100.00% 1

3900 18.18% 4400 (2.8251 0.08 0.00 0.00

5750 15.001 6250 8.7051 0.01 0.01 0.03

9650 16.27% 10650 10.3651 0.01 0.01 0.01

196213 196133 1 0.22 0.18 0.21

ERR (MI

C. Others

TOTAL

0.01 0.01 0.01

1 0.01 0.01 0.01

0.0! 0.01 0.03

0.02 0.02 0.02

1 0.39 0.37 0.36

I 0.02 0.03 0.03

I 0.02 0.03 0.03 1

0.03 0.04 0.04 I

1 0.06 0.06 0.07 I

I 1.30 1.27 1.23 1(6) DER~IATI~)

17) INT~ST



— — — — — — — I — — — — — — — — — — — — — —

0.09 0.17 1 0.18

0.23 0.34 I 0.43
0.00 0.02 I 0.02
0.05 0.04 I 0.15

0.29 0.38 1 0.58

-0.20 -0.22

0.29 0.26 1 0.40
0.0! 0.0) I 0.02
0.18 0.21 I 0.39

0.48 0.47 1 0.80

-0.68 -0.69 -1.21

~ ~ 1 1.39

0.18 0.29 1 0.61

0.49 0.52 1 1.43
0.0! 0.01 1 0.02
0.11 0.01 1 0.50

0.60 0.66 1.96

1 -2.3%

0.62 0.44 I ).34
0.02 0.02 I 0.06
0.37 0.36 I 1.30

1.01 0.81 2.70

—1.42 -1.18 1 —4.04

1.61 1.47 1 4.65

0.63 0.99 1

2.61 2.00 1 30.16% 30.251 39.171
0.03 0.03 1 0.49% 0.51% 0.601
0.36 0.25 1 00.831 6.601 4.931

2.06 2.28 42.011 31.36% 44.69%

-3.43 -1.291

2.12 1.52 1 29.805 38.38% 29.831
0.06 0.07 1 1.181 1.14% 2.321
1.27 5.23 1 27.94% 23.12% 24.16%

3.45 2.82 1 57.935 62.64% 55.321

-4.88 -4.111

5.51 5.10 100.001 100.001 100.00%

PIPED SD(J(i ~IDA00D

(F IA). N1~1 lImO OUTDI PIIDJECP
N OUI (XES

PRRTIQIRRS 11999-90 1 lit

TOTALS i COST PER KS N WATER PROCI1~D i ~T PER KS N WATER DISTRIBUTED g COST PER IL N WATER SOLD i C~?0SITI~(N TOTAL

1990—91 1 lIt 1991—92 5 INC I 1999-90 1990—91 1991—92 12989-90 199011 1992—92 11909—90 1990—91 1991—92 11999-90 19901! 299142

REAL ~T ~S1S

TOTAL RE’aIE 92000

~LEaET 1
Ii) P~r I 215902
)b) Dwrncals I 3416
(ci Repair materials 1 76000
Idi Camuils I

Total 1 295317

~iTRlRJTI~I -20~3l7

FIXED ~T
(a) flanposer 1 202150
Ib) Others 1 8300
(ci Dipreciatio~ 1 196113
(6) Intirsit I

Total 1 406583

3J~LLE/0EPICIT -609902

TOTAL COST (FIXER COSTVC) 1 701901

97000 5.43% 158000 62.8911 0.10

256650 19.871 317932 23.8811 0.24
4319 26.44% 4854 12.3811 0.00

56000 -26.32% 40000 -28.5711 0.08
EM (3191

316969 7.331 362709 14.4511 0.32

-219969 8.39% -204709 -6.9011 -0.22

~60O 61.07% 242150 -25.631I 0.22
9650 16.27% 20650 10.3651 0.01

196133 196113 I 0.22
EM (Ml

531383 30.69% 448933 -15.5251 0.45

-751352 2L19% -653719 -12.9911 -0.67

84~2 20.87% 811719 -4.3251 ~



(F SAL N(8*
REVIEWN OW) COSTS

(WAG OUTD) PROJECT

PIPED SD�)�iTIIRI

TOTALS i COST PER K). OT
—————

(990-91

60TO1 PROD1ø~ i COST PER IL (F WATER DISTRIBUTED aCOST PER KS N WATER
~
1990-91

SOLD ~FOS(T(8%N TOTAL
I——— —— ——

1991-92 11989-90 (990-91 (991-92

i
PMT1QL~ 11989-90 5 (IC

I—
1990-91 5 (IC 1991-92 5 INC 11989-90

~

1991-92 11989-90

~1

—

1990-91
—

1991-92
I
11989-90

;&IW~YNACTUALS ~I

(I) Direct cost 1 274550 352500 28.39% 424565 20.44%! 0.20 0.25 0.30 0.26 0.36 0.44 1 1.68 2.23 2.02 1 42.44% 43.71% 51.94%
i2) Indirect cost I 62345 144035 (31.03% 82830 -42.49%: 0.04 0.20 0.06 1 0.06 0.15 0.09 1 0.38 0.91 0.39 1 9.64% 17.861 10.23
)31 Depreciation 1 310000 310000 310000 I 0.22 0.22 0.22 1 0.29 0.31 0.32 1 1.90 1.96 1.47 1 47.92% 38.44% 37.93%
(4) Interest I ERR EM 1 1 I I

Total

(4) (ncone demanded

1 646885

1 (63000

806535 24.68% 817395 1.3511 0.46

(58000 -3.07% 206000 30.38%: 0.12

0.58

0.11

0.58

0.25

0.61

1’ 0.15

0.82

0.16

0.85

0.21

1 3.97

1.08

5.10

(.00

3.88 108.00% 108.00% 108.00%

0.92 1
(5) lx~ collected 1 94000 90000 —4.26% 124000 37.7851 0.07 0.06 0.09 1 0.09 0.09 0.)3 1 0.52 0.57 0.59 1
(6) Other i~ I EN) ERR 1 1 1 1

Total demanded 1 163000 158000 —3.07% 206000 30.3811 0.12 0.11 0.15 1 0.15 0.16 0.21 1 (.00 (.00 0.98 1
Total received 94000 90000 4.26% 124000 37.7851 0.07 0.06 0.09 ~I 0.09 0.09 0.13 0.58 0.57 0.59

(7) Surplua/)Dsficit) on
demand

1
1 -483895

I
-648535 34.03 -611395 -5.7311 -0.35 4.41 -0.43

1
1 0.46 1.66 -0.63

1
1 -2.97 -4.10

1
-2.90 I

(8) Surplue/(Deficit)on
received

1
I -55~5

1
-716535 29.60%-691395 —3.2351 -0.40 —0.52 —0.49

1
1 —0.53 -0.13 -0.72

1
1 -3.39 -4.54

1
-3.29

Cost recovery on received 14.53% 11.16$ -23.21% 15.27% 35.95%) 1 I

S1B~1VNREALCOSTS I I 1

(2) Indirectcost
(3) Depreciation
(3)(nter.st

1 681135
I 62345
I 310000

1

754482 10.74)(037538 34.8711 0.49
244035 131.03% 8~0 —42.49%) 0.04
310000 310000 I 0.22

ERR ERR:

0.54
0.10
0.22

0.72
0.06
0.22

1 0.65
I 0.06
1 0.29

I

0.77
0.15
0.31

1.05
0.09
0.32

1 4.18
1 0.38
I 1.90

I

4.78
0.91
1.96

4.83 1 64.66% 62.431 72.155
0.39 I 5.92% 11.93 5.07%
1.47 I 29.42% 25.65% 21.98%

I

Total

ii) lnconi dnwided
(5) Income received

I 1053680

I 163000
1 94000

1208527 24.69%2410368 (6.7051 0.76

(52000 -3.07% 206000 30.3811 0.12
90000 4.26% 124008 37.7851 0.07

0.81

0.11
0.06

1.00

0.25
0.09

1.00

1 0.15
1 0.09

1.23

0.16
0.09

1.46

0.22
0.13

1 6.46

1 1.10
1 0.58

7.65

(.00
0.57

6.70 000.001 100.00% 100.00%

0.98
0.59 I

(6)0thuruc~ 1 EM 081) I :

Total demanded 163000 158000 —3.07% 206000 30.3851 0.)2 0.11 0.15 I 0.15 0.26 0.21 I (.00 1.00 0.98 1

Total received 1 94000 90000 4.26% 124000 37.7811 0.07 0.06 0.09 0.09 0.09 0.23 1 0.58 0.57 0.59

(7) 86rplisl(Dmficttl on
demised

(8) Surpliesi(DsficitI on
received

1
) -800680
1
I —959680

1
-10505)7 17.951-1204368 14.6511 -0.64

I
—11285)7 16.555—1296368 25.0151 —0.69

-0.75

—0.80

-0.85

-0.91

1
1 -0.85
I

-0.91

-1.07

—1.13

-1.25

—1.33

I
I -5.46
)
1 —5.89

-6.65

—7.08

I
-5.72 1

1
-6.11

Lost recoveryon received I 8.93 7.45% -16.52% 2.79% 18.0651 I - i , 1

I I — — — — — S —



— — — — — — — — — — — — S — — — — — —

(F JAL NI~
REVLE8 (F OW) COSTS

I~XJ~ PROJECT

~eas ~ cOST-~TLk4L

tWBUO

11080
I~50
1 9545
I 310000

Total I 646895

(8) Centa~e

Total I 646895

CIW~(N1S(F 121ST-REAL I

(1) Nv~aaercostS 1 227800
(2) Poser 1 402551
(3) Diemicals I 5228
(4) 8 & M materials I 98550
(5) Others 1 9545
(6) Depreciation 1 330000
(7) Interest I

Total I 1053680

11053680

PHYSIC~P~(TERS I

(1) P~u1ationcovered I
(a) Domesticmetered I
(b) ~esticii~terad I 8840
Ic) Industrial/c~el..I
(dl Othersmetered I
(.1 Otherswe.etered I
If) Piàlic mt~edpost. I 41500

321600 41.185 264750 -17.6851 0.26
EM ERRI

6000 500.001 7000 16.6751 0.00
161500 63.881 226565 40.2911 0.01

7435 —22.11% 9080 22.3311 0.01
310000 1 0.22

EM CMI

806535 24.68% 817395 (.35%: 0.46

CM 08(1

806535 24.68% 811395 0.35% 0.46

32(600 41.18% 264750 -17.685: 0.16
402545 0.00% 592713 47.2551 0.29

5437 4.005 7240 13.16%: 0.00
161500 63.885 226565 40.2951 0.07

7435 -22.11% 9080 V.031 0.01
3)0000 •310008 1 0.22

ERR ERR)

(298517 (4.69% (410362 (6.70%) 0.18

ERR

12085)7 14.69% 2410368 16.7011 0.76

0.23 0.19 I 0.22
0.29 0.42 I 0.38
0.08 0.01 I 0.00
0.12 0.16 I 0.09
0.01 0.01 I 0.01
0.22 0.22 I 0.29

0.87 1.00 I (.00

0.81 1.00 1 1.00

0.13 0.27 I 1.40

0.01 0.01 I 0.01
0.16 0.23 I 0.60
0.01 0.Ot I 0.06
0.31 0.32 (.90

0.82 0.81 - 3.97

0.82 0.85 I 3.97

0.33 0.21 1 1.40
0.41 0.62 I 2.47
0.01 0,01 I 0.03
0.16 0.23 1 0.60
0.0) 0.01 I 0.06
0.31 0.32 1 1.90

(.21 1.44 1 6.46

1.23 1.46 I 6.46

2.04 1.26 1 35.211 39.875 32.391

0.04 0.03 1 0.35% 0.74% o.oox
(.02 (.08 1 (5.23% 20.02% 27.72%
0.05 0.04 I 1.48% 0.92% 1.111
1.96 1.47 :~ 47.921 38.44% 31.93%

5.30 3.88 1 100.10% 100.001 100.00%

5.10 3.88 I

2.04 (.26 1 21.62% 26.61% 18.77%
2.55 2.81 I 38.201 33.31% 42.035
0.01 0.03 I 0.50% 0.45% 0.5)5
1.02 1.08 1 9.35% 13.365 16.06%
0.05 0.04 I 0.91% 0.621 0.64%
1.96 2.47 1 29.42% 25.651 21.92%

1.65 6.70 1 100.00% 100.00% 100.00%

7.65 6.70 I

PIPED SC)f1~:TIKRI

TOTALS

P~TI12JL~ 1198910 5 INC 1990-91 5 INC 1991-92 5 INC 13999—90 1990-91 1991—92 11989—90 199011 199(12

(1) Nagçoserco~t~
)2) Poser
(3) themicals
(4) 8 1 Ii .it.rials
(5) Others
(6) Depreciation
(7) Interest

COST PER K). (F ~TERPNZIIflD (21ST PER K). (F W)TER DISTRIMED iCOST PER Xl. (F WAlER SOLD ~OSITI~) (F TOTAL

11989-90 1990-91 1991—92 11999—90 1990-91 1991—92

0.23 0.19

0.00 0.00
0.12 0.16
0.0! . 0.0!
0.22 0.22

0.58 0.58

0.52 0.58

0.22

0.00
I 0.09
1 0.01
1, 0.29

1 0.61

I 0.62

(8) Centi~.

Total

10240 ERR 104(6
-100.005 784

EM
EN)
ERR

47430 14.29% 47800

1.72%)
CMI
£1811
EM)
EM)

0.7851

1OT~. I 50340 57670 (4.565 59000 2.3351



PIPED SD~l(:T1IIR(

(P IA). NIE~ 1)00 00TC14 PROJECT
REV(~(F OWl COSTS

(2) Total connections
(a) ~utsc metered
(b) Domestic wimetered
(c) (süsstrial/c~iI..
(dl Othersmetered
).) Others wetered

)3I Pe~1icctindpocts

1302 1.7211
98 ERR)

CMI
ERR)
EM)

219

(4) Pi~in~h~srs p.c 1 5)62
(5) Rate p1 p4~ul4(lpm) I 2100
(6) (~. of days ,~rk.d I 327
(7) Prc~tion(K).) I 650444

PLIP 2
14) PaLis~hGsrs p.a
IS) Ratept pi~ireq((pm)
(6) l~.ot days ~rk.d
(7) Pr~iction(IL)

I I

I 1

TOTALS i (XOT PER 61 (F
-I———

P~TI12LMS 11999-40 5 INC 1990-91 5 INC (991-92 5 INC :1909—90 1990—91

WATER Pf~MJXD e (21ST PERK). (F
I————

11989—90 1990—91

WATER DISTRI81I1tD

1991—92

iUIST PER
I

11999-90

XL (F WATER
——

1990-91

SOLD

1991—92

i

I——

11999—90

(F

1990—9!

TOTAL

1991—92(99112

L~3 ERR

1(05 -100.001
EN)
EM
ERR

219 219

—~ —— —— I

I I

0.02% 5884 13.9551
2100 I
346 5.8111

0.02% 141334 (3.9551

5(63
2100

321
650580

5901
2100
349

7435(5

5902
2100

349
143695

-0.021 5317
2200
319

-0.02% 669936

-9.90%

—8.601
—9.90%

L

(la) TOTAl. PtW1?~IfS ((065 11064 0.00% (1201 (.235
(7b TOTAl. PRO)WETI~I1W Xl. 1394(38 1394094 0.00% 141(269 1.235

(81 Avera~.cmic~etion((pdI
(a) ~estLc eetered I
(5) Domestic imemetured 1
4c) ln~jstrlal/c~.l..1
Id) Others metered I
(a) Others tadatered I

EM
EM
ERR
CM
EN).

I
ERR I
£181 1
EN) I
081 I
EN) I

I
I
1
I
I
I

I
)
1
I
I
)

(II Pe~(icstandposts I CM . EM 1 1 1

(9) Water destributlonlK).) I
(a) Domestic metered I
(bI ~esticw.etered I 163000
(c) I,~sstria1/c~l.. 1
(dl Othersmitered 1
Is) Others gtered I
If) P~1ic,tlndpc,sts I 089164

IOTA). 1 1052164

158000

827423

981623

EM 196000
-(00.001 (4594

CM
CM
ERR

-6.92% 154591

-6.~ 965(91

I
24.05%I

ERR I
EN) 1
002 I
ERR I

-8.8211

-2.0711

I
I
I
1
1
I

1

)
I
)
I
1
I

:

I

II I I
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(P IA). NI~
RE’d(E1 (F OW) COSTS

II~0(1101 PROJECT

(10) Water mastsielkLl 1 341974

(11) %Ilastag.on prodiztion 24.53%

(12) Water sold (K).)

(a) ~sstic mitered 1
)b)0(,,thcwimeteredl (63000
Ic) lndiitrial/cael..
Id) Othersmetered 1
el Others unsetered I

(t) P~Llicstialposts I

TOTAL 163000

(13) 1 sold on prSidion 1 ((.69%

114) lpcd calculated I
(a) O~aticotsred I ERR
(b( Domestic unmetered I 51
(c(ltttrial/coael.. I EM
(d( Othersmetered EM
(a) Othersunmetered ERR
(t( Pttlic standposts I 59

408471 19.44% 446078 9.2111

29.301 19.45% 31.611 7-.88%

(58000 EM 196000 24.05%)
-(00.00% 14594 EM I

EM EM?
EM EM)
EM EM)
EM EM)

258000 -3.07% 2(0594 33.29%

(I.E 14.92%

42 ERR 52 21.95%
EN) EM 5) EM)
EM ERR .ERR ERR
EM EM EM CMI
EM CM EM EM

48 -18.56% 43 -9.5311

PIPED ~Q(I T(K~1

TOTALS COSTPER K). (F WATER PROmO COST PER IL (F WATER D1STRI8JTED ~COSTPERIL (F WATER SOLO ~WOSLT106(F TOTAL
I — _______

PMTIDJLMS 11989—90 5 INC (990—9! 1 INC 1991—92 1 INC 1(999—90 1990—9! 1991-92 1989—90 1990—91 1991—92 11929—90 1990-91 1991—92 11999-10 199011 1991—92



PIPED 9)E?E:TIK~I

IF IA). W1~ INDO OJTOI PROJECi
.p~y)~(F Q51) COSTS

F1)~C1A).P~A)%1ERS

(II liter char’es d~indid1
(a) ~eItic mitered 1
It) Domestic unmeterad 1 (63000
(cI IndustrieI/c~eI..1
(dl Otherametered 1
I.) Othersunm.tered I

(2) Drarqeecollected
(a) lomestic mitered
(b) Domesticwimatered
Ic) Induitrii1/c~)..
Id) Othersmetar.d
(e) Othersunmetired

TOTAL

(3) Demand it all private I
c~ectiwiimere met.ridI
(a) Domestic miter-ed I (63000
(bi Domesticw~teredI
Ic) !nMtria.1/c~i1. I
(dl OthersNterid 1
I.) Others~aaetered I

(4) Arrears at desand
Ii) Domestic metered
It) Domestic i~tsred
(Cl 1nàistria(fc~t..
(dl Others metered
Ii) Others unmetsred

)P.94L (F ~
IOTA).

IOTA). EFTICIEJCY I

(5) Co1l.cti~iefficiency
(4) ~i5tiC mit,r,d
(tI Oomssttc s~tsred
Ic) InmtriaI/c~l..
Id) Othersmetered
I,) Others meeter-sd

PMT1DJ1~ 11929—90 1 INC

TOTAL 1)63990

94000

94000

TOTAL

TOTALS COST PER K). (F WATER PROD(~O i COST PER IL (F WATER O(STRL&ITED iCOSt PERK). (F WATER SOLD COFOSITIOI (F TOTAL
C — ____________

1990—91 1 (PC 1991—92 1 DC 11999—90 1990-91 1991—92 11989—90 1990-91 (991—42 :1999—90 1990—9) 1991—92 (929—90 1990—91 (991—92
——I—————

103000 ERR 196000 90.2911 )
55000 -66.26% 10000 —81.9211 I I

O2R ERR 1 1
EM CMI I I I
ERR I

158000 —3.075 206000 30.30% 1

70000 ERR ((6000 65.7I1~ I
20000 -78.72% 8000 -60.0011 I I

ERR CM) I I
EM CMI I I
EM I I

90000 -4.261 124000 31.701:

158000 ERR 210000 ERR

EN) ERR) I I I
ERR ERR: I I
EM CMI I, 11

158000 210000

33000 CM 90000 (42.4211 I I
35000 52.171 2000 -44.2911 I I I

ERR EN)) 1 1
EM ERR) I -

EM EN)) I I I
69000 137000 1 1 :

137000 99.55% 2(9000 59.9511

67.961 ERR 59.182 -12.921) I
36.36% —36.94% 80.001 120.0011 I I

EM EM EM EN): - I I I
EN) ERR CM (MI I
EM EMEM EM~

56.96% —(.23% 60.192 5.67%~ I I I

I

1163000

23008

69000

EN)
57.67%

EM
EM
EM

57.67%



— — — a a a a a a a a a a a a a a a a a a

(1 IA). N1SPII 11C0 00T04PRWEET
REVIFM (F OWl COSTS

PIPED SDCI�r1I~I

TOTALS COST PER IL (F WATER P80CC C ~T PER IL (F WATER DISTRI8UTED :0)87 PER K). (F WATER SOLD C COV0SIT1~I(F TOTAL
—— — t C

PMTIOJLMS 11999—90 ZINC 1990—tI 2 (PC 1991—92 2 INC 11999—90 (990—91 1991—92 1)989-90 (990-91 (991—92 11999-90 1990—91 (991—92 11999—90 (990-91 1991—92

(6) Pb. days arrears I I I I I
(a) Dossattcsatsrsd 1 ERR 111 ERR 149 21.4011 1 1
)b( Domestic igaetsred 1 52 232 350.991 73 -68.5711 I 1 1
(c) IndustrislIc~el..I EM EM ERR ERR EM 1 1 1
(dlDtheresater.d : EM EM EM ERR CMI I I I
~)Otharswisiter,d I ERR EM EM EM CMI I I

IllOtherincoms 1 CM EM) I I 1

18) Total cash income 1 94000 90000 4.26% 124000 37.7811 1 1 I
(9) Total real inca 1 163000 158000 -3.07% 206000 30.38%: 1

COSTS 1 1 I 1 1
(I) IWFQ(R COSTS I I I I 1
A. Direct labour I I :

(a) Psingatatiai 1 101000 203000 1.981 106000 2.912 0.07 0.07 0.08 1 0.10 0.10 0.12 I 0.62 0.65 0.50 I
It) Distributlom system 1 52000 56000 7.69% 59000 5.3611 0.04 0.04 0.04 I 0.05 0.06 0.06 I 0.32 0.35 0.20 1
Ic) Others 22000 26000 18.18% 26000 0.02 0.02 0.02 0.02 0.03 0.03 0.13 0.16 0.12 1

TOTAL 115000 195000 5.71% I91~ 3.24%~ 0.13 0.13 0.14 I 0.17 9.19 0.20 I (.01 III 0.91 1

8. Iediract Itair(Total) I I I 1 1
(a) ES 1 66000 75000 13.641 78000 4.0011 0.05 0.08 0.06 1 0.06 0.08 0.08 1 0.40 0.47 0.37 1

(b) CL 1 43000 87000 102.33% 60000 -33.0311 0.03 0.06 0.04 1 0.04 0.09 0.06 1 0.26 0.55 0.20:
(ci XE 1 30000 61000 103.33% 44000 —27.87%) 0.02 0.04 0.03 1 0.03 0.06 0.05 1 0.18 0.39 0.21 1
(di ~i staff 5(8000 - (699000 227.99% 717000 —57.8011 0.37 1.22 0.51 0.49 1.72 0.74 1 3.(8 10.75 3.40

TOTAL 657000 1922000 192.54% 899000 —53.23% 0.47 1.30 0.64 0.62 1.95 0.93 1 4.03 12.16 4.27



IF JAL NI6~
REVIEW (F owl rs

INDO DM0) PR04~

C. Time spentbyind.X 1
CuES 1 5.08%
)b)AE 1 20.00%
(ci it I 50.00%
(dl ~i staff 1 5.001

0. Cost of indirect labour I
(a)EE 1 3300

1 8600
(ciTE 1 (5000
(di ~i staff 1 35900

TOTAL 1 52000

E. Casual labourers

F. Total sanpmmr cost
(a) Direct
ID) Indirect

TOTAL
8. Costnot paid

(a) Direct
it) Indirect

II. Real cost of sanpomar
(a) Direct
ID) Indirect

TOTAL

12) P110 COSTS
PP MT(* - P1W I
IF RATI* - PUt 2

A. Bills received

8. Bills paid

C. ktua( coumaçtiai
Pal
P(Jt2

I 0.00 0.00 0.00
I 0.00 0.00 0.00
I 0.08 0.00 0.00

0.00 0.08 0.00

1 0.00 0.00 0.00
1 0.02 0.02 0.01
1 0.01 0.03 0.02

1 0.02 0.09 0.04

1 0.05 0.24 0.08

0.17 0.19 0.20
1 0.05 0.14 0.08

0.22 0.33 0.27

I 0.11 0.19 0.20

0.05 0.14 0.08

0.22 0.33 0.27

0.16 0.11 0.20
0.19 0.20 0.18

I 0.00 0.00 0.00 1
1 0.00 0.00 0.00 1
1 0.00 0.00 0.00 1

0.00 0.00 0.00

0.02 0.02 0.02 1
1 0.05 0.11 0.06 1
1 0.09 0.19 0.20 1

0.16 0.54 0.17

0.32 0.86 0.35 1

1.07 1.11 0.91
1 0.32 0.86 0.35 1

1 1.40 2.04 (.26 1

1 1.07 1.17 0.91
1 0.32 0.86 0.35 1

1 1.40 2.04 1.26 I

1.05 (.08 0.92
(.20 1.24 0.84

PIPED SOUL: T1KRI

TOTALS : ~T PER K). (F WATER PIWDU~D C COST PER IL (F WATER DISTRIBUTED iaEF PER IL (F WATER SOLD i COPOS(T1UI(F TOTAL
C ~ ~ C C ——

PMTICIJLMS 1(989—90 1 (IC (990—91 1 INC 1991—92 1 INC I 3989—90 1990—91 1991—92 11999—90 1990-91 1991—92 1989—90 (990—91 1991—92 1999-90 1990-91 1991—92

5.001 5.00% 1 0.00 0.00 0.00
20.00% 20.00% I 0.00 0.00 0.00
50.00% 50.001 I 0.00 0.08 0.00

5.00% 5.08% 0.00 0.00 OM

3750 13.64% 3900 4.00%) 0.00 0.00 0.00
27400 202.33% 12000 -31.0311 0.01 0.01 0.01
30500 103.331 22000 -V.8711 0.02 0.02 0.02
84950 227.99% 35850 —57.8011 0.02 0.06 0.03

136600 158.7(1 73750 -46.0)21 0.04 0.20 0.05

EM ERRI

195000 5.11% 191~ 3.2411 0.13 0.13 0.14
136600 (58.721 73750 —46.0111 0.04 0.20 0.05
321600 41.18% 264750 -11.6811 0.16 0.23 0,19

EM ERR
EM CMI

181~ 5.711 191000 3.2411 0.13 0.13 0.14
136600 158.711 73150 —46.0)21 0.04 0.10 0.05

321600 41.18% 264750 -(1.68E 0.16 0.23 0.19

1175000
152000
1221800

1(75000
152800

227800

45
45

Gi~IIIIf1I1II

(06800 134400 25.841 299480 47.6811 0.08 0.10 0.24

EM EM;

110741 170777 0.021 194600 13.95% 0.12 0.12 0.14
195220 (95173 -0.021 (75858 —9.901 0.14 0.14 0.12

(.10 1.10 1.60 45.45%

ii

1 0.10 0.14 0.21 0.66 0.95 0.94 1

ii a a a



— a a a S ~ a a — a , ~ ~ : a — — a

0. Actual pour charges I
PIN 1 I (87816 0.23 0.22

PUt 2 1 214742 0.15 0.20

TOTAL 402557 0.29 0.42

13) CICIIICALS COST
A. DMNHUCPflR 1

a. Actual cost 1 1000
b.tre (ngraap.rIL 1 1
c. Averageprice (KB) I 3.75
d. Real cost of chesicalsl 5~

a. Stock (qty CnKgsI 7
f. ltsr of days stock 1 2

(4IIWPA(RSIMIWTURCE I
A. Natarial cost I

(sI Puting ststiou I 24300 0.05 0.06
it) Distributiossystem 1 56500 0.05 0.09
(cC Overhead tents I 900 0.00 0.00
(dl Otters 1 16850 0.01 0.01

TOTAL 98550 0.12 0.16

B. ).abour cost I
)aI Pining statlen 1 ERR
ID) Distributim system 1 CM
Ic) Overhead tents I EM
(dl Others I EM

EM

C. Total cost
(a) Puting statios I 24300
(bI Distrthitwi systes I 56500
(c) Qeerheadtents 1 900
(di Others 1 16800

TOTAL I 98550

PIPED SOOL: T(KB(

IF IA). N1680 (1(0 DUTCH PIB1JECT~
REVIEW(FOIdf COSTS’

0.00 0.00

0.00 0.02

(87855 0.02% 311360 65.1511 0.13
214690 -0.021 $13T3 31.06%) 0.15

402545 0.00% 592733 47.3511 0.29

6000 500.00% 7~ 16.67% 0.00
( I 1

3.90 4.00% 5.13 31.5411
5437 4.00% 7240 33.1611 0.00

200 3900.00% -100.0011
73 3900.13% -(00.0011

76100 213.27% 89400 17.4811 0.02
74700 32.21% 222700 64.2611 0.04

3300 266.671 500 —84.851) 0.00
1400 —56.08% 13965 81.72%; 0.01

(61500 63.881 226565 40.291: 0.01

ERR;
EM)
CMI
EMI

EM)

76(00 213.171 89400 27.4811 0.02 0.05 0.06
74700 22.2(1 122700 64.2611 0.04 0.05 0.09
3300 266.671 500 -84.851) 0.00 0.00 0.00
7400 16.08% 13965 88.721) 0.01 0.01 0.01

161500 63.88% 226565 40.2911 0.07 0.12 0.16

TOTALS c COST PER IL (F WATER PRLKI(UD C COST PER IL (F WATER DISTRIBUTED iCOST PER IL (F WATER SOLD i ~t0S(TI08 (F TOTAL
—— I ———— :———— ————:————— i ———————i

P81T(CULMS 11989-90 1 INC 2990-9) 1 (NC 1991-92 1 INC 11989-90 1990-91 1991-92 1(989-90 1990-91 1991—92 11989-90 1990-91 (991—92 1(989-90 1990-91 1991-92
—C——— — _____ _____ _____

0.29 0.32 I 1.15 1.19 1.48 I

0.22 0.29 I 1.22 1.36 1.34 1

O.4( 0.61 I 2.47 2.55 2.82

0.01 0.01 1 0.01 0.04 0.03 1

0.01 0.02 :~ 0.03 0.03 0.03 :1

0.08 0.09 1 0.15 0.48 0.42
0.08 0.23 I 0.35 0.47 0.58 1
0.00 0.00 1 0.01 0.02 0.00 1
0.01 0.01 1 0.10 0.05 0.01 1

0.16 0.23 1 0.60 1.02 2.08

I 0.15 0.48 0.42 1
1 0.35 0.47 0.58 1
I 0.01 0.02 0.00 1

0.10 0.05 0.07

0.60 1.02 1.08

I

1 0.18
1 0.20

I 0.38

0.00

I 0.02
1 0.05
I 0.00
1 0.02

0.09

‘1 0.02 0.08 0.09
1 0.05 0.08 0.13
1 0.00 0.00 0.11)

0.02 0.01 0.01

0.09 0.16 0.23

TOTAL



PIPED ~U(: TIK~I

(F ZAL NI6~ 11(10 DUTOI PROIECT
REVIER 1W ~I COSTS

ERR
EM
ERR
EM

EM

ERR

ERR

36900
5.081
1845

CMI

CMI

CMI

ERR)

11~ 2.8011
5.00%

550 2.8011

0530 23.6211

9080 22.L3%~

I TOTALS
—

: COST PER XL 1W
————

WATER PRIIILCED C COST PER XL (F WATER D1STRIBU1~
—i—— ~— ——————

iCOSTPER XL (F WATER SOLD :
— I

WPOSITUP((F TOTAL
—— —————a :————

P~TIDLM8 11989—90 1 INC (990-91 1 INC 1991—92 1 lIt 11989—90 1990—91 1991—92 (1989—90 1990—91 1991—92

I

11989—90 (990—91 1991—92 11989—90 1990-91

~

(991—92

0. r~intena~ebudget I
(a) Pii~inqstatios 1 1 1 I
ID) Distribution systea I 1 1 1
)ci Ovtrhud tanKs I I I I
(d)Others 1 1 1 1

TOTAL 1 1 I 1

(4)OT}~~OS1S I I I I
A. Equipsents I

Ca) Total cost I
1

1
I

1 ~—

I
I

(b)ltorOWi I
(ciOlitcost 1

— 1
1

1
1

1
~

B. VthLclea 1 1 1 1

(a) Total cost I
(b)%forOWA

0.03 0.00 0.01 1 0.04 0.01 0.01
I

I 0.23
1

0.07 0.05 1
1

)c) ~t cost 0.00 0.00 0.00 1 0.00 0.00 0.00 1 0.01 0.00 0.00 1

C. Otheri

TOtAL 1

0.01

0.01

0.00

0.01

0.01

0.01

,1 0.01 0.01 0.01

0.01 0.01 0.0)

1 0.05

0.06

0.04

0.05

0.04

0.04

310000 0.22 0.22 0.22 0.29 0.3) 0.32 I 1.90 1.96 (.47 1

7700

9545

(0700 -71.00%
5.00%
535 -71.00%

6908 -10.39%

7435 -22.11%

300000161 D~RECI#T108

)7i INT~ST

3(0000

ERR



— — — a a a a a — — a a a — a a a S S 5

0.11 0.15 0.15

0.29 0.42 1 0.38
0.00 0.01 1 0.00
0.12 0.16 0.09

0.4! 0.59 0.48

-0.30 -0.44 -0.33

1 0.01
0.29

0.52

0.16 0.2! 1 1.00

0.41 0.61 1 2.47
0.01 0.01 1 0.03
0.16 0.23 1 0.60

0.58 0.86 1 3.11

—0.42 -0.64 - -2.11

0.13 0.27 1.40
0.01 0.0! I 0.06
0.31 0.32 1 1.90

0.65 0.60 3.36

—1.07 —1.25 1 —5.46

1.00 0.92?

2.55 2.81 I 38.20% 33.31% 42.031
0.03 0.03 1 0.50% 0.45% 0.51%
1.02 0.08 9.35% (3.36% 16.061

3.60 3.92 48.051 47.12% 58.601

-2.60 -2.95

2.04 1.26 21.62% 26.61% 18.771
0.05 0.04 I 0.91% 0.62% 0.641
1.96 1.47 29.42% 25.65% 21.92%

4.04 2.77 51.951 52.81% 41.40%

-6.65 -5.72

1 100.00% 100.00% 100.001

PIPED SDø(i TIXPI

(F 3AL MOM 11(0IAITDI P%IIECT
REVIEi (F 01?) COSTS

C TOTALS : COST PER XL (F WATER PROO(UD C ~T PER XL (F WATER DISTRIBUTED ;COST PER111W WATER SOLD : ~VOSLTI~ (F TOTAL
__________________________ —— C — C

PMT(QU~ 11929-90 1 INC (99011 1 lIt 1991-fl I INC 11989-90 099010 1991—92 1(929-90 1990-90 199112 11989-90 1990-91 1991-92 11929-90 1990-91 1991-92

REAL COST ~IS

T0~AL REIBLE

VMIP&E COST
)ai Poser
(bi Clusicila
(ci Repair satiriala
(di Casuals

Total

I~flRIBUTIO4

FIXED r
(a) Manpa.er
(bi Othira
(ci Oeprscuttai
(di Internet

Total

9JPL(SIDOTICIT

TOTAL COST )FUED+VC)

1163008

i402557

P0550
P06335

227000
19945

3(0000

Hmss
;105~

158000 -3.07% 206000 30.381? 0.12

402545 0.00% 592713 47.2511 0.29
5437 4.08% 7240 13.1611 0.00

161500 63.08% 226565 40.2911 0.07
EM EM:

5694RO (2.47% ~538 45.14%; 0.36

—411432 19.05% -6205~ 50.8111 -0.25

321600 41.18% 264750 —17.6811 0.16
7435 —22.111 9080 22.1311 0.01

310000 310000 1 0.22
ERR ERR)

639035 16.751 583830 —8.6411- 0.39’

-1080517 17.951-1204368 (4.651 -0.64

1208017 (4.69% 1410368 16.7011

0.23 0.19
0.01 0.01
0.22 0.22

0.16 0.41

-0.75 -0.05



ALLN~ I~(1PIJV ~3Ot

—

C I DIRECT COST IIR)IRECT ~T
— —— —: C —

5130� H P ; i S(~L-I6C SAL-/C QOHCALS TOTAL A & N TOTAL C XiS ~L ~1IID1ROIRI 0/H DEN) TOTAL : RRN(1 :RRD.TCITAL:
MISER 1 RRTERIALS LP1O~ TOTAL DIRECT IWAIRECT 1 TOTAl. 1 WITIOIT 1

I COST 1

C — —————.——:—

COST :NITHDER: lIP

KALRIIWA I 1 199990 1 141 102 243 19 (05 (24 367i 20 3! 53 900 1003 C 1370 1 470 :
C 1990-91: (33 96 229 77 105 (82 411 1 19 36 51 900 1007 : 1418 : 518
1 (991—92 : 124 89 213 (38 240 378 591 1 (9 40 50 900

C — C
TOTAl. 1 399 297 686 233 450 683 (369 58 107 (53 7700

1000 C 1599 1 699
1

30(8 C 4387 i (681 i

KNJ)IKWA 2 ; 1999-90 141 102 243 19 105 124 367 ; 20 3! 53 900 1003 ; 1370 470
1 199091 132 96 229 50 105 155 385 : 19 36 51 900 1007 1 (391 : 491 C

1991—92 : 124 89 2(3 159 240 399 611 : 19 40 50 900 1038 : 1619 : 719

TOTAl. 399 207 686 227 450 677 (362: 58 107 153 2700
—

3018; 4380: 1680:

1AL911WA
I

3 : 1999-90 : III 102 243 19 105 124 361 : 20 3! 53 900 1003 : 1370 : 470
C 1990-91: 133 96 229 50 210 260 490 : 19 36 SI ~ 1007: (196 : 596 :

C (991-92 i (24 89 213 201 120 321 - 535 : (9 40 50 900 1008 C 1543 c 643

TOTAL C 399 287 686 270 435 705 1391 ; 58 107 153 2100
1————— —

4: 1929—90 : 141 102 243 23 105 122 3111 20 31 53 900

3018 ; ~ 1709

KAl~II~
—C

(003 1 (374 : 474
:1990-91: 113 96 229 59 105 164 394: 19 36 51 900 1007: 1400 i 500

1991—92 : 124 89 213 96 122 216 429 19 40 50 900
C
C TOTAl. C 399 287 686 178 330 508 1194 C 58 107 153 2700

5 :1989—90 C 14! 102 243 19 105 (24 367i 20 SI 53 900

1~i (438 C 538
C C

3018 : 4212 t (512

XAlIXI1~
i—:———:

1003 : 1370 i 470 i

C 1990—91 C 113 96 229 50 105 155 305 : 19 36 SI 900 1001: (39! : 491
C (991—92 C 124 89 2(3 196 240 436 649 : 19 40 50 900 1008 : 1651 757

~AL 399 287 686 265 450 715 1400 58 107 153 2700 3018 ; 4418 (718

KAlJ(Ub~
C C—-

6 i (999-90 : (4! 102 243 19 (05 (24 367 20 31 53 900
:~—C

1003 : (370 470 C

i 1~—9!i (33 96 229 80 105 (85 415 : 19 36 51 900 (0071 (42! i 521 i

i 1991-fl : (24 89 2(3 96 122 2(6 429 i (9 40 50 900
C 1—-———

g TOTAL i 399 297 686 195 330 325 1211 C 58 (01 (53 2700
I C— C

7 :1999-90 C 141 (02 243 19 105 124 367: 20 31 53 900

1008 C 1438 C 538 C
C

3018 i 4229 : 1529
I I I

(003 : 1370 : 470 CXAl~I0*
:1990-91: (33 96 229 lOS 210 3(3 543 : 19 36 5! 900 1037t 1549 i 649
z 199192 i 124 89 2(3 122 (20 248 461: 19 40 50 900 1008 C 1470 t 570 C

C C
3018 C 4389: (689 C

C I C
TOTAL C 399 287 686 250 435 605 1371: 58 107 153 2700

5



— — a a a a — aS a — .55 Sa — aS

ALLAl~(~NIt~930�

DIRECT COST : I~1RECTCOST

5120� H PiYEM ; SPL-I(C SAL-IS DO4ICALS TOTAL A Ill TOTAL LIE SAL IERICLE A~0/H DEN) TOTAL ; ~••~ ;08D.TOTAL;
MJ~ER I : ?~TERIALSLA51%~ TOTAL DIRECT : ITAIIRECT I TOTAL C W1TIEDJI

C : COST : ~T CW!TH DIP : DIP C

~CC

KAl38I)~ 8 C 1999—90 : 14! (02 243 19 105 (24 367: 20 31 53 400 1003 C 1170 C 410 C

1990-91 C (13 96 229 50 (05 (55 385 1 19 36 51 900 (007 C (39! C 491
C 199112 C 124 89 2(3 118 120 238 452 : 19 40 50 900 l~ : (460 : 560 C

C C1

i TOTAL ; 399 297 686 187 330 517 1203 : 58 107 153 2700 3018 C 4221 C 1521 C

— I g ——————— ——— ———————:— —~ —:———C C

KAl~IH08 9 C 1999-90 I (41 (02 - 243 19 105 124 367C 20 II 53 900 1003 i 1370 : 470
1 199091 1 133 96 229 67 2(0 277 507 : (9 36 51 900 1007z 1513 : 6(3

1991-92I 124 89 2(3 80 (20 200 414 : 19 40 50 900 1008 i 1422 522
C C C S C

TOTAL C 399 287 686 166 435 60! 1227~ 58 107 153 2700 3018 4305 (605
— ~ C £

KALRII* 10 C 1499—90 : 141 (02 243 21 105 (22 375 : 20 31 53 900 (0031 1379 C 478
C (990-911 133 96 229 74 210 284 5(4 : 19 36 51 9% 1001 C (520 1 620
1(991—52 (24 99 2(3 90 120 200 414 C 19 40 50 900 (008 C (422 : 522 C

C C C 1 C

C TOTAL C 399 287 686 181 435 6(6 1302 1 58 (07 153 2100 3019 : 4320 : (620 C

C C I

KAlP1I~ II I 1999—90 : 141 102 243 19 105 124 367 : 20 31 53 900 (003 C (370 470
1990—9! I (33 96 229 440 105 545 ‘775 19 36 51 900 1001 C (78!: 081:

C 1991—92 C (24 89 213 78 120 (98 41! 19 40 50 900 1008 C 1419 : 519
— C C —— 1 —I

TOTAl. : 399 227 686 536 330 866 1552 C 58 107 153 2700 3018 C 4570 1 (870 C

I

XN~IH08 (2 C (999—90 : (41 102 243 (8 (05 (23 365 : 20 SI 53 900 1003 1 1369 C 469 C
C 1990-91 C 133 96 229 135 200 345 515 1 19 36 51 900 1007 : (581 C 681:
i 1991-92 C (24 89 2(3 482 (20 602 815 : 19 40 50 900 (008 c 1824 : 924 1

—1—I~ —— —C C I 1

TOTAL t 399 221 ~ 635 435 1070 1755 58 101 153 2700 30(8 C 4774 C 2074
— I I~ , C ‘‘C

KALRI(* 13 C 1989-90 C 141 102 243 19 105 124 367: 20 3! 53 900 1003 I 1370 : 470
C 1990-90 133 96 229 92 210 302 531: 19 36 5! 900 1037 : 1538 I 638 C

C 1991-92 : (24 89 2(3 96 (20 2(6 429 : 19 40 50 900 1008 : 1438 : 538
C I C~~———— C C C

TOTAL C 395 297 686 206 435 641 1321 C 58 107 153 2700 3018 C 4345 : 1645
— C C

XAlJ(U~ (4: (909-90 C (41 (02 243 67 (05 172 415 : 20 SI 53 900 1003 : 14(8 : 5(8
C 199011: (33 96 229 125 210 ~ 564 I 19 36 51 900 (007 I 0571 C 671

(991—92 : 124 89 2(3 77 120 197 410 C (9 40 50 9% 1009 C 14(8 518
——I I —— — :

• TOTAl. 399 221 688 268 435 703 (389 : 58 (07 153 2700 3018 : 4407 : 1707 C

— CC —— 1

kA1FI~ IS C (999-90 C 141 102 243 51 210 261 503 : 20 3! 53 500 (003 : 1506 : 606
I 1990—91 r 133 96 229 70 2(0 280 509 C (9 36 51 900 10371 15(6 C 616 C

1991-92 I 124 89 213 27 120 147 360 19 40 50 900 1008 1368 : 468 C
C I CI I

C TOTAL I 399 287 686 147 540 687 (372 58 107 153 2700 3018 C 43911 1691 C

-- I I Ci i~ C-~
TOTAL C (999-90 i 2119 1524 3643 372 1600 2052 5645: 294 465 788 17800 15046 C 20741 C 7241 C

C 1980-91 C 2002 (440 3442 1522 2415 3937 7379 : 290 540 770 17800 15100 i 22479 8919 I

C 1991—92 I 1862 1339 1301 2049 2180 4209 1410 293 ~ 743 13500 05126 i ~36 1 9036
I C CII C

• TOTAL i 5983 4302 10285 3944 6255 10(99 20484 I 861 1605 2300 40500 45212 C 65756 C ~



AL1Al~84DI86~PLfl~970t

C C

C C DIRECT COST
C

: 11~IRECTCOST
C :
: C

5120� H ~ C SAL-~SAL-JE DfNICALS TOTAL A 6 TOTAL E1E SAL VEHICLE 68(940/H 10(1 TOTAL 84AlC :88D.TOTAL;
IJ~ C C PiITERIALS 168910 TOTAL DIET C 11~IREET: TOTAL WIfl0.IT

C C ~T C COST IWITA 10 I DIP
—C C C

D~YAL 16 I 1989-90 C 100 36 135 178 C 20 31 961 1012 C (147 C 186 C
C 1990-91 C 101 36 137 9 105 114 251 : 19 36 96! 1016 C (287 : 306
:1991-92• 101

~

TOTAL I 301

36 037 13 240 3(3

108 410 92 345 427
——

450 C 19 40
—C---

836 C 58 107

961

2883

1020 (470 C 309 C

C C
3048 i ~4 C bOlt

C C C C C
DOAYP4. 17 C 1989-9L C 100 36 (35 135 I 20 31 961 1012 C (147 I (86 C

C 1990-91 I (01 36 037 34 210 244 381 C 19 36 961 1016 C 1398 : 437 C
C199192 C 101 36 137 20 120 (40

—

277 1 19 40 961 1020 • 1297 336
C C— I C I

TOTAL C 301 108 410 54 330 384 793 u 59 107 ~3 3048 3841 C 958
—I C 1 I ~ C

D~YPL 18 C 1999-90 I 100 36 135 (35 C 20 31 961 (012 : 1147 C 186 1

(9901! C 101 36 137 20 lOS 125 262 C 19 36 961 1016 1278 : 317
~l99(-92 C 101 36 (37 249 360 609 746 C (9 40 961 (020 I (766 C 905
CC

C TOTAl. C 301 108 410 269 465 734
~

—:
1(43 1 58 (07 2983

—C C~ C
3048 : 4191 C 1308

DfCYAL
C C

19 C 1999-90 100 36 135 135 s 20 31 961
C C — C

(0(2 (147 : 186 I

C 199041 : 101 36 131 10 210 220 417 C (9 36 96! (016 : (433 472 C
C 1991-92 1 101 36 137 23 240 263 400 : (9 40 961 1020 C 1420 C 459 C

—

TOTAL C 301 108 410 93 450 543
———— —~ 952C 50 (07

C~ —~---—----—

2883 30481 40001 1117;
CC C C

D~YAl. 20 :2989-50 (00 36 135 (35 C 20 31 961 1012 C 1147 C (86 C
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IP SAL NII3AM ALLAHABAD HANDPUMPSCHEME

UMMARY

AURIHAR TOTAL % OF TOTAL COST PER PUMP

COST COMPONENTS

MANPOWER
— EMPLOYEES
— LABOUR (R&M)

R & M - MATERIALS

1989—90 1990—91 1991—92 1989—90 1990—91 1991—92 1989—90 1990-91 1991—92

1 ‘C .7£4. .J ~a

9.09% 24.82 101.47 136.62

PHYSICAL
PARAMETERS

NO OF HP’s
-COST PER HP

POPULATION
-COST PER PERSON

HOUSEHOLDS
—COST PER HOUSEHOLD

PRODUCT ION(KL)

-COST PER KL

NO.NOT WORKING

3844
2

3936

1680

372

3732

2415

1522

3484

2160

2049

OTHERS

DEPRECIATION
TOTAL

TOT WITHOUT DEP

18.98% 16.60%
8.10% 10.74%

1310 1343

1.80%

15.467. 262.43
9.58% 112.00

13500
20741

7241

6.77%

13500
22479
8979

6.04% 5.83%

248.78 232.26
161.00 144.00

1 35)0
-~.~-~J—.5

9036

5.96% 83.50

65.09% 60.06% 59.90% 900.00
100.00% 100.00% 100.00% 1382.76

482.76

87.32 89.51

900. 00
1498.58
598.50

900.00
1502.40
602.40

WITH
15

1383

DEPRECIATION
15 15

1499 1502

WITHOUT DEPRECIATION
15 15 15

483 599 602

3750
6

3844
6

3940
6

3750
2

3940
2

750
28

750
30

750
30

750
10

750
12

750
12

53950
0.38

53950
0.42

53840
0.42

53950
0.13

53950
0.17

53840
0.17

80 80 91 80 80I 91

— — — — — — —
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UP SAL NIGAM ALLAHABAD HANPPUMPSCHEME

CHAYAL TOTAL % OF TOTAL COST

13.51% 10.89% 11.25% 154.98
11.58% 12.98%

PER PUMP

OTHERS 372 432 480 2.70% 2.51% 2.88% 31.00 36.00 40.00

PHYSICAL
PARAMETERS

NO OF HP’s
-COST PER HP

WITH
12

1147

DEPRECIATION
12

1436
12

1387

WITHOUT DEPRECIATION
12 12 12

186 475 426

HOUSEHOLDS
—COSTPER HOUSEHOLD

PRODUCTION(KL)
-COST PER ICL

COST COMPONENTS

MANPOWER
— EMPLOYEES
- LABOUR (R?~M)

P & M - MATERIALS

1860

1989—90 1990—91 1991-92 1989—90 1990—91 1991—92 1989—90 1990—91 1991—92

1876

1995

1395

1872

2160

603 8.10% 7
sd .

156.35

166.25

116.27

DEPRECIATION 11532 11532 11532 83.79% 66.93% 69.27% 961.00 961.00 961.00
TOTAL 13764 17230 16647 100.00% 100.00% 100.00% 1146.98 1435.87 1387.27

TOT WITHOUT DEP 2232 5698 5115 185.98 474.87 426.27

156.00

180.00

50.27

POPULATION
-COST PER PERSON

3000
5

3075
6

3152
5

3000
1

3075
2

3152
2

600
“3

600
29

600
28

600
4

600
9

600
9

43240
0.32

43240
0.40

43320
0.38

43240
0.05

43240
0.13

43320
0.12

NO.NOT WORKING II 56 56 48 56 56 48
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UP JAL NIBAM ALLAH,-..~AD HANIf ~1P SCHEME

COST COMPONENTS

MANPOWER
EMPLOYEES
LABOUR (R&M)

R Ic M — MATERIALS

OTHERS

DEPRECIATION
TOTAL

TQT WITHOUT DEP

PHYSICAL
PARAMETERS

NO OF HP’s
-COST PER HP

POPULATION
-COST PER PERSON

HOUSEHOLDS
—COSTPER HOUSEHOLD

PRODUCTION(KL)
—COSTPER KL

NO.OF DAYS NOT WORKING

I

WITHOUTDEPRECIATION
27 27 27

351 544 524

6750 6919 7092
1 2 2

1350 1350 1350
7 11 10

97190 97190 97160
0.1’) ‘).lS 0.15

136 136 139

TOTAL

1989—90 1990—91 1991-92

% OF TOTAL COST

1989—90 1990—91 1491—92

5796

1680

372

1625

25032
34505
9473

COMBINED

BEP

5608

4410

2917

1742

25032
39709
14677

16. 80%

4.87%

1 .08%

4.71%

72.55%
100.00%

14.12%

11 • 11%

7.35%

4.39%

63.04%
100.00%

5356

4320

2653

1823

25032
39183
14151

27

13.67%

11 .‘)3%

6.77%

4.65%

63 .88%
100.00’/.

WITH DEPRECIATION
27 27

1278 1471 1451

6750
5

6919
6

7092
6

1350
26

1350
29

1350
29

97190
0.36

97190
0.41

97160
0.40

136 136 139

TOTAL

1989—90 1990—91 1991-92

COST PER PUMP CRS)

1989—90 1990—91 1991—92COST COMPONENTS

VARIABLE COST
R Ic N — Materials •

A Ic N — Labour
372

1680
2917
4410

2653
4320

13.79
62.22

108.05
163.33

98.24
160.00

Total VC 2052 7327 6973 76.01 271.38 258.24

FIXED COST
Man power — Employees
Others

5796
1625

5608
1742

5356
1823

214.67
60.17

207.70
64.51

198.37
67.51

Total FC 7421 7350 7179 274.84 272.21 265.88

Total VC+FC 9473 14677 14151 350.86 543.60 524.12

Depreciation 25032 25032 25032 927.11 927.11 927.11

BRAND TOTAL 34505 39709 39183 1277.97 1470.71 1451.23
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1. INTRODUCTION

BACKGROUND

1.1 The Public Health Engineering Department (PILED)
has been responsible for provision of water supply in the
state of Uttar Pradesh from the year 1927 onwards. The PILED
was renamed as the Local Self Government Engineering
Department (LSGED). In June 1975, an autonomous corporation
in the name of Uttar Pradesh Jal Nigam (UPJN) was formed to
take over the functions of LSGED. At the same time, Jal
Sansthans were formed (or provision of water supply to the
major cities/towns in the state.

1.2 The Kingdom of the Netherlands has been
financing water supply projects in Uttar Pradesh from 1978
onwards with the basic objective of ‘improvement of the
health situation and the general living conditions in the
rural areas of Uttar Pradesh (UP) through better drinking
water suppLy’. The first sub project (SPI) incLuded 22
piped water supply schemes in 724 villages in 3 districts
using ground water as the source. The project was completed
in 1986.

OPERATION AND MAINTENANCE

1.3 The schemes completed under SPI have been
maintained by UPJN. The evaluation mission of May 1992
looked at the operation and maintenance (O&M) costs and
mentions substantial lack of funds for OAK. The mission
also felt the need for more detailed knowledge of costs
and of the various components of operation, maintenance and
repair costs of both piped and hand pump schemes under Dutch
assisted projects.

NEED FORI~STUDY

1.4 Considering the criticality of operation and
maintenance of water supply schemes in providing better
drinking water supply, the evaluation mission felt the need
for a better understanding of the actual costs of OAK. The
results of the study was proposed to be useful for

I
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(a) better finaiicial justification of projects
under preparation 1

(b) taking steps to improve cost recovery and

(c) better control over the cost elements.

Against this background the Review and Support Mission (RSM) I
apprOached It. F. Ferguson & Co. (AFF) to conduct the study
to arrive at the actual cost of operation and maintenance of
a few select schemes.

SCOPE Qf WORL~ OBJECTIVES I
1.5 The objective of’ the study is to arrive at the
actual cost of OAK of two piped water supply schemes and of
a group of hand pumps. The review and support mission to UP
of Novermber 1992 had decided on

— one piped scheme each in Varanasi and
Al lahabad

- group of’ hand pumps in Allahabad

for review of the OAK costs for three years.

1.6 The scope of work can be broadly defined as

(I) Determining the actual operating hours of
the piped schemes for each of the three
years

(2) Review of the actual revenues for each
scheme

(3) Determining the direct costs of OAK towards
manpower, chemicals, power. materials etc.

(4) Determining the indirect cost towards man-
power, vehicle usage and allocating a
portion of the same to the scheme

(5) Providing for depreciation based on the
estimated technical life of the schemes /
hand PUmPS

(6) Arriving at unit cost of water produced

(7) Advise on procedures for better information
on O&M costs of dutch assisted projects.

2



EXCLUSIONS

1.7
work

The following are excluded from the scope of

(1) Socio-econosic survey of the benefitted
population to study water usage patterns,
ability to pay, actual water distribution
etc.

(2) Development of an OAK model to provide for
sensitivity analysis on critical factors
like power tariff, inflation etc.

PURPOSE Qf j~ REPORT

1.8 AFF commenced the study on 12th November 1992
at Lucknow, after an initial meeting with Mr. Robert
Trjetsch. member RSM to UP. Field visits were made to
Varariasi and Allahabad. The preliminary findings of the
study was presented to RSM on 23 November 1992 and to UPJN
on 25 November 1992. A brief meeting was also held with the
Secretary, Ministry of Urban Development on 25 November
1992.

[.9 The report presents the results of the study
carried out and does not intend to generalise the results
of the study to evaluate applicability of the same to the
whole of UP. The sample size of 2 piped schemes and a group
of hand pumps is too small to do this generalisation.

1.10
analysis of the
I ines

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter

Chapter

This report presents AFF’s findings and
OAK costs and is organised on the folLowing

Executive Summary

Background to UP Jal Nigam

Approach to the study

O & M Costs

Analysis of O&MCosts

7 Systems and procedures

8 Conclusions.

3
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2. EXECUTIVE SUMMARY

BACKGROUND

2.1 The Government of Netherlands has been
financing water supply projects in UP from 1978 onwards.
The first sub project aimed at providing piped drinking
water supply to 724 villages in 3 districts. This project
was completed n 1986 and have been since maintained by
UPJN. The Review and Support Mission I RSM I to UP felt the
need for a better understanding of actual costs of Operation
and Maintenance I OAK I of two piped water supply schemes
and one group of hand pumps. A. F. Ferguson & Co. (AFF)
were retained to conduct the study on review of OAK costs.

SCUEMESSELECTED ~

2.2 Based on the broad criteria defined by RSK. the
schemes selected and reasons for the same are presented in
the table below

TABLE 12~1

SCREMESSELECTED .EQ~REVIEW

SL. SCHEME TYPE REASONFOR SELECTION
• 1TP~ I • I
I I1~_~. I I I

I p I I p
p I I I —— I
• I I I I

I I I p I

1. Saidabad, : Piped Smaller population
Allahabad 25 kms from city

I rural I
I p p I I
I I I P

P p p

1 2. Tikri, Piped Larger population
Varanasi ~ 5-6 kas from city

I semi—urban I
• I P P I
I I I I I
I p i i I
I I p p I

3. : Group of hand Rand Both Mark TI/Mark III
pumps in Division~ pumps type of pumps
VI, Allahabad maintained

I I I I I
I I I I

4



BLSLC PARAM~TtBS Qf SCHEMES

2.3 The basic parameters of the schemes selected as
originally envisaged and as of 1991-92 is presented in the table
be Low

NOTE ~ 50 families at 5 members per family

* 70 lpcd for villages with less than 4000 inhabitants
and 90 lpcd for villages with more than 4000
inhabi tants

TABLE LI -

BASIC PARAMi~L~HS2! SCHEMES SELECTED

- SAIDABAD TIKRI HAND
PUMPS I

PARAMETERS AS 1 1 AS I 1 [NORM
ENVTSAGED 1991-92IENVIsAGED :1991—92 PER

P I I P I I OII~D I P

5 5 I I I p J’JLILJ I
I I P _I p

5 I p p p I I
Source of Ground I Ground 1 Ground Ground
water

— I

I I . -•I Ground
I
I

P I I
I I I

I I
P P

P~ I 2 Tube ‘ 2 Tube 1I 2 Tube 2 Tube
1 wells wells: wells wells:I
I
I

P I P
I P I

I I
I I

I
~

1 2. Villages 19 19 II I I 27 27 II I
I
I

1
p p p

covered . I
p I

‘
I
‘

I
I

I S I
I I p

I I
p P

I
I

1 3. Population: 35360 34051I 61560 59000 ‘ 2500 ‘

I I
I Icovered , (2011) I (2011) I

P
,

I P I
p p p P P

p I P
S

1 4. Number of 1458 Ip 890 1310 1400I I

I connections (2011) ‘P I (2011) ‘I I
IP I I I

I P I
I I
P I •I

: 5. Public ‘ 212 238 1I I 219 219I I — I

I
, stand posts I IP P

I I
I I I

p
I

I P I
I I I

I I
I I

I
I

1 6. Production 3888 I 2592I
3504 I 3866 I 10 I

I (KLD) I I I II I
I
1

I I p
I p p

p I
I

I
~

1 7. LPCD 70 & 90*1 45 1I 70 & 90’ • 45I I 40 1
II I I II p I II I 1

8. 16 hours(10.70 xPumping 16 hours (15.34 x1I — IP

I
I Hours I I 2)p I I 2)I I 1I
I
I

I I I
I I I

I I
I I

19.Service I 8 6p p p 8 I 6p 5 — I

P Hours II I I II I
I
I

I
P

I
P

I
I

I
I

P
I

I
I

5
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3
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T1KRJ - P~D 11KRI - SOLD ~ - PROD M1~t- SOLD HANOPUMP

SI~HEMES

DIRECT CO6T INDIRECT COST C~]DEPRECIa~IIOI4

I

I
I

ACTUAL ��~IICOSTS

2.4 The actual cost of OAK for each scheme for each
year for which data was made available is presented in Table
2.3. 1
REAL ~K COSTS I
2.5 UPJN is presently not paying the power charges
at the division level but the same is getting adjusted at
the Government level. But power constitutes an important
component of direct costs and hence to arrive at the real
cost of OAK. power charges based on actual consumption and
ruling tariff has been calculated and included. Table 2.4
shows the real cost of OAK for the piped schemes.

UNIT COST 2! WATER

-~ 2.6 The total real OAK cost of water was analysed
into the unit cost per kilo litre (XL) of production as well
as per XL of water sold. The water sold is defined as the
water billed to the private connections. The Exhibit 2.1
depicts the unit cost per XL of water produced/sold for the
two piped schemes in 1991-92 and the unit cost per XL of
water produced for the hand pumps in 1991—92.

EXHIBIT Li.
UNIT COSTS Qf WATER

COMPARISON OF COST PER KL OF WATER
91-92

__

______ r _____

__ /

s.oe

062
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TABLE 2.3

ACTUAL ~ft COSTS

(VALUE IN kS)

SAIDABAD TItRI I 27UANDPW4PS I
PARTICULARS I

1989-90 1990—91 1 1991—92 I 1989—90 1 1990—91 1 1991—92 1 1990—91 1 1991—92 1

I I I I
I I I I I I

I. Direct cost 1 220100 1 231100 1 199400 1 274550 1 3525~ 1 424565 7327 1 6973
I I I I I I I I
1 2. Indirect cost 1 69450 1 163250 1 96800 1 62345 144035 82830 1 7350 1 7179 1

I I I I I I
I I I I

3. Depreciation 1 198133 1 198133 196133 310000 310000 1 310000 25032 25032 1
I I I I I
I Total : 485683 590483 492333 646895 1 806535 1 817395 1 39709 39t83

I I 1 1 1
4. Inco.e collected 1 108000 108000 1 162600 1 94000 I 90000 1 124000 1 — I —

I I I I I I I I
1 5. Deficit 1 (379683) 1 (482483) 1 (329733) (552695) 1 (716535) 1 (893395) 1 (39709) I (39183)
I I I I I I I I I

8. Cost recovery 1 21.82% 1 18.29% 33.03% 1 14.53% I 11.16% 1 15.17% 1 — I —

I I I I I I I I I I

112Th In the year 1990—91, arrears of salary were paid to staff and officers and that ezplains the reason for the
large increase in indirect costs.



TABLE 2.4

REAL OAK COSTS - PIPED SCHEMES

(VAI.UE IN RS.)

- SAIDABPLD TIKRT
1 PARTICULARS 1 1

11989—90 H990—91 H991—92 1 1989—9011990—91 H99I—92
— I p • ._I

I — I I I

I I I I p p
I I I I I I I I1 Direct cost 1436318 488969 1 518786 1 681335 I 754482 11017538
I I I I I I I I

I I I I I I I

: Indirect, cOst 1 69450 H63250 1 96800 1 62345 1 144035 1 82830 1
I I I I I p I I
I I I I I I I I

—~- DeprecIation 1196133 1196133 1 196133 1 310000 1 310000 1 310000 1
I I I I I I I I

I P I I I I I
I P I p I p I I

I I I I I I I

TOTAL. 1701901 848352 1 811719 H053680 H208517 11410368 1
I I I p p I I

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

I I I I I I P

-- 1 Income I 106000 1108000 162600 1 94000 1 90000 1 124000 1
ICoHected : : : I I

I I I I I I I

I I I I P I I I

1 Deficit (595901)(740352)I(849119)1(959680)I(1118517)(1266368)
I I I I I I I I
I I I I I I I I

1 Cost recovery 1 15. 10% 1 12.73% 1 20.03% 1 8.92% 1 7.45% 1 8.79% 1
P I p P I I I
I I I I I I I

8



2.7 As can be seen from the table below the unit
cost of water sold increases 5 to 6 times as compared to the
cost per XL of water produced. This is due to the fact that
a very small percentage of the population has private
connections and this is the only available avenue for
revenue generation.

TABLE 2.5

REAL UNIT COST OF WATER -

2. Tikri I 1 00 6.70 1 (0.91) I (6.11) pI • P
I
I

1 3. Handpumps I 0I • 40 0I • 40 (0.40) (0.40) PII
I
I

p
P

p
I

p
I

I
I

I
P

p
I

I
I

I
I

I
I

p
I

NOTE : Cost includes depreciation

COMPOSITION~f COSTS

2.8 On a review of the real costs of water it can
be seen that power charges account for 40—42% of the total
cost in 1991-92 for the piped schemes. Manpower and
depreciation costs together account for 41% in Tikri and 54%
in Saidabad. The exhibits below present the composition of

~- costs in 1991—92 for both actual and real costs.

1 1. Saidabad

(118. PER XL)

I WATER 1 WATER 1 DEFICIT 1 DEFICIT 1
1 PRODUCED1 SOLD ON WATER 1 ON WATER 1
I 1 1 PRODUCED1 SOLD 1
I I P _I

I I P I — I

0.86 1 5.10 1 (0.69) 1 (4.08) 1
P P I I
I I P I I

9



EXHIBIT 2.2

COMPOSITIONOF COST = SAIDABA.D (1991-92)

COMPOSITION OF COST (%)
SAIDABAD PIPED SCHEME 91-92

flF~n~39 ‘14

.— ----~---,~

R I U 9 ~

.7 - CFICI4 099

~ ~

CHFU 06
—-‘

~çog24 16

tr i~.i1~~P4 4 93

orHEqs 131

P~ER 39 12

REAL COST

MANPOWER
~ 3233

DEP ~N

3~92

~T’JAL COST

OEPN CHEM
2~°8 ~52

~ M ,“~~1IIiI~~. MAN~OWER1~ 77

606

~ 64
POWER

4203

REAL COST

I
I
I
I
I
I

I4AHP~2.’qFR ;~g93 I
I

UA~4POWER 49 19

ACT LJAL COST

EXHIBIT 2.3

COMPOSITIONOF COST = TIXRI (1991-92)

COMPOSITION OF COST (%)
TIKRI PIPED SCHEME 91-92

I
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EXHIBIT 2.4

COMPOSITION OF COST (%)

KAURIHAR/CHAYAL HAND PUMP SCHEMES 91-92
R & M (MAIL)

6.??

‘OTHRS

/
DEPRECIATION N~.

63 88

TREND j~ REAL COSTS

2.9 The total real costs of OAK in the’~.piped
schemes are showing an increasing trend essentially due to
inflation, higher power costs and the revised tariff for
power from (991-92 onwards. In the year 1990—91, arrears of
salary were paid to officers and staff resulting in steep
increase in costs. Exhibit 2.5 beLow shows the trend of
costs for the piped schemes.

EXHIBIT 2.5

TREND~ COSTS- PIPED SCHEMES

TREND IN 0 & M COST (ACTUAL)
RS LAKHS ___

10 - - ---- —- —-~----—- -----.-~ ____

e.oT
8

~

4

2

0
89-90 90-91 91-9t

YEARS

I1KRI SCHEME -~- SAIDAMOSCHEME

1d~



ANALYSIS (2~COSTS/REVENUES

2.10 Real costs derived were further analysed into
fixed and variable, in order to arrive at the contribution
per KL of water produced/sold. It is interesting to note
that operation of both the piped schemes results in a
negative contribution meaning that for every XL of water
produced UPJN is loosing money. The analysis further shows
that the real O&M cost per XL of water produced is ranging
from Rs.0.86/KL to Rs.l.00/KL while the tariff fixed by the
UP Government is fls.1.00/KL. But (tue to a very small
percentage of water produced being actually sold, the cost
recovery tall downs drastically. Table 2.6 below presents
the analysis of costs.

TABLE 2.6

ANALYSIS (~iCOSTS — 1991-92

I
I
I
I
I
I
1
I
1’

( VALUE TN RS. PER XL )

I
I TIKRI II SAIDABAD I

I
~

I I
I I

P
I

HAND—

1 E L E H E N T S I PRO— I II P I PRO—S 1 1 PUMPS
I
I

I DUCT-1 SALES 1
I I

IDUCT-I SALES, I~
I 10N •I I I

ION’ I
I I

I
I

p
I

—— p I I
I I P

I
I I I

I
I

I I I
I I I

I I
I I

I
I

1 1. Revenue 1 0.15 0.98I 0.17 1 0.99 II
— I

I
I
I demanded I I II I I

p I
P

I
I

I~ I I Ip I
I I I

1 2. Variable cost 0 59• 3.92 1 0.38 1 2.28 1 0.07 I
I
I

P I P
I I I

I P
I I

I
I

1 3. Contribution ‘(044)’ (2.95)I (0.21)1(1.29)1 (0.07)’ I

I
I

I I I
‘ I I I

I I
I I I

1 4. FLxed cost. • 2.77 10 41 I 0.47 1 2.82 1 0.33 I
P
I

p I I
P I I

P I
I I

I
I

1 5. Surplus/ ‘(0.85)1 (5.72)1I (0.68)1(4.11)1 (Ø•4Ø)I I
S
,

I I I(Deficit) , I
I I
I I

I
I

I
I I I
I P I

p I
I p I

I

12



2.11 ks can be seen from the above table the
variable cost per XL of production in hand pumps is
comparitively lower as compared to the piped schemes. This
is based on the assumption of 250 people using the handpump
at the rate of 40 lpcd. But according to available
indications the average number of people using the handpump
is around 150. In this case the variable cost per XL will
go upto Rs.0.12, which is still much lower than piped
schemes.

2.12 The costs were further analysed into cost per
person covered and cost per household and the following
results were obtained from the same.

TABLE Li
ANALYSIS ��~COSTS (1991—92)~

(VALUE IN RS.)

1 SAIDABAD
P I
• I

I I
I I
I I
I I

23.84 I
I I
I I

P I
P I

p 76.00
p I
P I
I p
P I

I 3397 I

I I
I I
I p
I I
I 4203
I P
I I

I I
I P
I I
P I
I I
I I

p 14.46 I
I I
I I
I I
I I

48.10 I

I I
I I

I I
I I

406 IP • I
I I
I I
I I
I I
I I
I I

I 42.03

6.00 1
I I
I P
P 5

I I

83.95 1 2.42 1
I (Householdfl
I I

P I

49.20 0.43 1
1 (Household)1
p I
I p

TIKRI 1 HANDPUMPS 1
I a
I I
I I
I P
I I
I I

23.90 1II.

12.

13.

14.

~ I

II.

~2.

‘3.

p4.

REAL COSTS

Total cost per person
pa.

Total cost per
connection p.m.

Variable cost per
connection p.m.

Fixed cost per
connection p.m.

ACTUAL COSTS

Total cost per person
p.a.

Total cost per
connection p.m.

Variable cost per
connection p.m.

Fixed cost per
connection p.m.

34.75 1 1.99 1
I (Household) I
I I
I p
I S
I I

I I

I I
13.85 1 —

I I
I I
I I

I p

48.65 1 —

p I
I I
I I
I I

13.90 1 —

I I
I
I I

I I
I p

34.75 1

13



I
I
I

The UPJN is charging Rs.15/- per month as the flat rate for I
unmetered connections, which does not even cover the
variable real cost of OAK. The costs indicated above are
total costs spread over the private connections including
depreciation for the total scheme/handpump.

PROCEDURALCHANGESNEEDED

2113 The procedural changes proposed are essentially
in the nature of better information generation from
available records. It is important that the persons to whom
information is made available have adequate authority to
take decisions to remedy the pointers from the information. I
SUGGESTIONS

2.14 It is clear from the analysis of costs and
revenues that cost recovery is very low and for every XL of
water produced the UPJN is incurring losses. It is
pertinent to note that even in the scheme design I as
informed to us I only about 20% of the population are to be
covered by private connections, implying an assumed cross
subsidy if the scheme is to breakeven. The possible methods
to improve the situation are given below but these are not
based on a field survey and hence would have to he studied
in that light

(1) Educating the population on the need for
‘safe’ water and the need to pay for it.

(2) InvoLving the popuLation right from
planning of the scheme arid eventually
handing over the same for maintenance to
the Local bodies. The decision whether to
take up a scheme should be made by the
Local bodies and there should be a under-
taking that maintenance will be their
responsibility. UPJN should just execute
the scheme.

(3) Recovering a portion of the costs through
a ‘Tax’ on all households in the village —

both for handpump and piped schemes. Since
there seems to be a basic lack of
inclination in paying for water, this may
be an indirect way of recovery. The
modalities for this ‘Tax’ needs to be
worked out.

14



(4) Conducting a socio—ecoriomic survey before
a scheme is approved. This is essential to
get a feel for need for water, ability to
pay, intention to pay and other social
factors which have a strong bearing on a
sensitive issue like provision of water
supply. The survey should he a pre-
requisite for approval of the scheme, say
it the scheme value is above a certain
limit.

(5) Due to lower cost recovery, lesser money
will be spent on OAK of schemes, which will
have a bearing on the quality of service
and hence on the collection efficiency. The
revenues and OAK costs of a scheme should
be closely evaluated during the planning
stage itself and the sensitivity of the
same to critical parameters like inflation,
tariffs, wastage factor etc. need to be
studied. The results of the evaluation
should justify taking up the scheme.
Development of a OAK financial model may
be taken up for the purpose.

(6) Involving private contractors / voluntary
agencies in maintenance of piped as well as
hand pump schemes.

(7) For existing schemes., there is a tarifffixed for public stand posts also. Effortsmay be taken to recover these charges fromthe households, which may have a good

bearing on the cost recovery. Theresponsibility of recovering the PSP
C. charges may be given to the local bodies /

voluntary organisat.ion.
(8) It is to be remembered that all assets have

a life span. They need to be replaced orextended. It is important to recoverdepreciation charges also in order toensure availability of funds for replace—

meats/extensions. This has a long termimpact on the efficiency of the
-~ organisation.

(9) There is need for a closer monitoring of
OAK costs at various levels through
improved Management Information Systems
(HIS).

15



CONCLUSION I
2.15 It is near impossible for a commercial
organisation like UPJN to achieve the twin objectives of
providing service and also breakeven on costs. The
situation on O&M is quite alarming and Immediate steps are
needed to ensure better recovery of cost~s. The experience
gained in the past should become inputs for future planning
through better evaluation of schemes and critical importance
gaven to review O&M costs and revenues.

I
I
I
I

I
I

C
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STATE OF UP

3. B&C~GROUWD]Q ~f JAL NIGAI4

3.1 littar Pradesh (UP) had population of 139
million in 1991 constituting 18.5% of India’s population but
with only 9% of India’s total area. The population growth
in UP during the period 1981-1991 is slightly higher as
compared to the All India average (le)

1981—1991 UP

All India

2.29% p.a.

2.14% pa.

[Source Report of the 1992 Evaluation Mission - June 19921

71% of the population is said to be agriculture based as
compared to 60% All India average, indicating a higher

L~ component of rural population.

3.2 The state is organised on the following linesI

DIVISIONS

DISTRICTS

TEHSILS

DEVELOPMENTBLOCKS

VILLAGES

13

63

262

859

112566

The population in each village is said
smal I as shown below

(a) villages with
less than 500
population

Average
popu tat ion
per village

to be reLatively

370

(b) Villages with
between 500—1999
popu tat ion

44% of total
villages

55% of total
population

Ave rage
popu tat ion
per village

1545

[Source Report of the 1992 EvaLuation Mission — June 19921

I 47% of total
villages

14% of total
population

17



3.3 The state can further be clalssitied as

I
I
I
.

Plains

— Hills

- Rocky

ECONOMICPROGRESSQ~

(55 out of 63 districts)

Himalayas

Dundelkand

3.4 The state of UP had a per capita income of
Rs.3072 in 1989-90 which is tower than the All India figure
by Rs,1180. The growth in per capita income has been tower
than the All India growth as shown below

TABLE i~.1

PER ~M~JJ~I INCOME

YEAR UP ALL INDIA DIFFERENCE t % OF DIFFERENCE I
I
I ~

I —
, —

I
I

— I I
I , —— —

I
I

1980—81 1286 1630 344 27%
I
, I

I I
I I
I I

I
~

1984—85 1812 NA. NA NA

1989—90 3072 1180 38%

( Source Report of the 1992 Evaluation Mission — June 19921

INTRODUCTIO1t ~QUPJI4

3.5 Provision of water supply in the state of Uttar
Pradesti (UP) was the responsibiLity of the Public Health
Er~gineering Department (PilED) from the year 1927 onwards.
The PilED was subsequently renamed as the Local Self
Government Engineertng Department (LSGED). Considering the
importance of providing water supply, an autonomous
corporation in the name of Uttar Pradesh Jat Nigam (UPJN)
was formed in 1975 to take over the functions of LSGED. For
the provision and maintenance of water supply in major
towns, ~T&l Sansthans were also formed.

C

4252
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ROLE Qf UPJN

3.6 UPJN is responsible for the following
functions

— Provision and maintenance of water supply
in the whole of UP except the major towns

— Provision and maintenance of sewerage
treatment facilities (eKcept in major towns)

— Provision of sanitation facilities (except
in major towns)

C
The state of UP is said to possess a higher Leve,1 of surface
and ground water as compared to the ALL India figures.

3.7 Inspite of the higher levels of water
availability and the Government’s thrust towards provision
of safe drinking water. specially in the rural areas, many
problems have been encountered in terms of

large area of the state as welt as higher
population growth

— wide disbursement of the population (small
villages)

— different types of terrains (hilly, rocky,

plains)

lower economic status of the population

But still a Lot of work in creation of water supply assets
have been done and the focus is now on better utitisation of
created ass~ts and resources.

ORGANISATION Qf UPJN

3.8 UPJN is managed by a Board and is headed by a
Chairman. It also has a Managing Director and a Finance
Director. UPJN employs around 15000 staff in addition to
work charge and non—muster roll employees. It has its head
quarters at Luckuow and is organised into 8 geographical
areas headed by Chief Engineers (CE). The organisation
structure is as depicted below

19



EXHIBIT ~j

ORGANISATION STRUCTURE

CHAIRMAN

MANAGING DIRECTOR

I
I
I

I
I
I

1.35 construction, 25 electrical and mechanical
addition special dLV~SLOI1S.

NOTE (1)

19 project and

Organisation structure as given by UP Jal Nigam

(2) Do not necessarily indicate grades/levels.

I

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

I I — —

I — I — -

8 ZONAL FINANCE SECRETARY :SEcRETARY:I CPO :: CE (5Y
CE DIRECTOR MGMT. ADKN. H

I I ——
I I

I I
I I

1 I
I I
I I
I I

40 CIRCLE 27 Civil EDP MANAGER
SE 7 Elect- MANAGER : MONITORING

neal
6 Project

DIVISION
EE’s
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INDO-DUCTU CO-OPERATION

3.9 As part of the bilateral co—operation between Government of
India and Kingdom of the Netherlands, UP has been getting assistance for
water suppLy projects from the year 1978 onwards. At the time of
commencemeiit the objectives for the Dutch assistance were

~The improvement of the health situation and the general
living conditions in the rural areas of UP through
better drinking water supply.~

The assistance is for the creation of the scheme and
the responsibility for operation and maintenance is
with UPJN and the State Government.

3.10 The Dutch Government has so far financed 6 schemes ( SPI
and SP lit to SP VII I covering various districts and types of schemes.
The profile of the projects financed by the Dutch Government are given
below

TABLE 3.2

PROFILE OF DUTCH ASSISTANCE
SL.: PROJECT TYPE OF COVERAGE NUMBER OF ALLOCATION

: NO. SCHEME SCHEMES I IN DG (‘000):I I I I I II — — I I I —— I
1. Sub Project Piped : 724 villages: 22 : 22140

I I jQ~\ T I I ~ I I I

I I \~3[J I I I iii -J U1SLS. I I I• I I I I I I2. SP III iland pumps 960 villages 5830 11100
~n 8 dists. pumps

I I I I I I II I I I I 13. SP IV : Piped 237 villages: 13 : 17000~ 2 dists. I

I I I I I I II I I I I I I4. SP V Sanitation 13000 house—: — 5210holds

— : : I 1 32 schooLs~

f

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

5. SP VI a. Hand :1638 villages: 1.3599 1 25000
pumps in 7 dists. I

I : I I I I
• : : lb. Commun-

I — — 1 968
• 1 1 parti—I 1 1

I 1 cipation I
I I I I I I I
I I I I • I I

1 6. 1 SP VII 1 Piped 13605 vilLages 10 1 81400
I I I I I I I
I I I I I I I

DG = Dutch Gui (dens

Source Report of the 1992 Evaluation Mission — June 1.992

21



PROFILE ~ OPERATION AND MAINTENANCE j RURAL 1
3.11 The UP.JN operates and maintains 817 piped water
supply schemes and about 295000 hand pumps in rural areas as
at the beginning of 1991—92. The overall profile of O&M in
rural areas and some of the key ratios are presented below.
These are essential to present so as to compare the same
with results from the study.

TABLE Li
O&MOF PIPED SCHEMES UPJN (PLAINS}

1 (1) Total schemes 817 1

Estimated cost at the time of 19385
construction I Rs. Lacs I

Total number of tube wells 1375 1

I (2)

I (3)

I (4)

I (5)

I (6)

I (7)

I (ci)

NOTE

Total number of overhead tanks 1020 1

Length of pipeline in KKS 25820 1

Number of private connections 205519 I

Number of villages benefitted 9942 1

Population benefitted 10595449

Source : (1) Report on the recommendations of the
committee constituted for working
out norms

(2) Figures are approximate
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TABLE ~j

~fl INDICATORS PIPED SCHEMES PLAINS z VEIN

VALUE (RS.LACS) AS At OF PROJECT : PER PRIVATE : PER PERSON I
PARTICULARS COST CONNECTIONP.M. BENEFITTEI) P.M.

11989—90U990—9111991—921I989—90fl990—9111991—9211989—9011990—911i991—9211989--90fl990—91:1991—92:

Receipts 165 205 240 0 85% I 08% I 24% 6 69 8 31 9 73 0 II 0 I6 0 19

2. Total expenditurel �86 1 1116 2252 1 4 58% 1 5.76% :11.62% 1 36.00 45.25 1 91.31 1 0.70 1 0.88 i.77
onO&Mwithout : I I I I I I I I
centage : I I I I I I I : I

13. Costrccovery 1 19% 18% 1 it : : I I : I : : :

SOURCE . (1) Report on the recommendations ol’ the committee constituted for working out norms

(2) 1969—90 and 90—91 art actuals WhIle 91—92 Is anticipated, costs exclude depreoletton.



EXHIBIT 3.2

COMPONENTS OF O&M COST - PIPED PLAINS UPJN

COMPONEN~rsOF 0 & M COST (RS.LAKHS)
PIPED SC}IEME - PLAINS - UPJN - 89-90

TOTAL Rs.1116 Lakite

COMPONENTS OF 0 & MCOST(RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 91-92

N CE
~34

~.Ar’ ;A5
-‘

I
I
I
I
I
1
I

C -
4-)

- L ._

3 ,c~

TOTAL Rs. 888 L~hs

COMPONENTSOF 0 a MCOST (RSLAKHS)
PIPED SCHEME - PLAINS - UPJN - 90-91

~ATE~AL~

34

~. 5~3

C—s” CALS

TOTAL Ri.2252 Lakhs “I
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- 3.12 The- overall profile of O&K of hand pumps in rural

I areas by UPJN is given below TABLE 3.5

I ~1:~ffr~ffN
I 1 1989—90 1 1990—91 1 1991—92
• I I - I I
• I I I P

P I I I P
I I I I

— Ii. Number of hand 1 I 1

I 1 pumps maintained 1 219310 1 252325 1 2968801 [approx.1- I I I I

I I I I1 12. Total cost of O&M 1
• I Rs. lakt’is 1 604.10 1 806.88 1 945.39

I I I I

I I I I

3. Norms
I I I I
I I I I

a. Families I
1 50 per pump 11 10965500 1 12616250 I 14844000

I I I I

I I 1 I

• 1 b. Population 1 54827500 1 63081250 1 74220000
1 250 per pump I~

I I I I

— I I1 1 c. KL production 1 1
1 40 lpcd 1 800481500 1 920986250 1 1083612000

I I I I

— I I I I
4. Key Ratios I

I I I I

I I I I

1 a. Cost per house-I 0.46 1 0.53 1 0.53
1 hold per month

I I I I
I I I I

b. Cost per person 0.09 0.1! 1 0.11
• per month I
— I I I I
• I I I I

I c. Cost. per XL of 1 0.08 0.09 1 0.09
product, on 1 1

• I I I I

1 d. Cost per pump 275.45 319.78 1 318.44
p.a. I

I I I I

I , I I

NOTE Source : (1 ) Report on the recommendations of thecommi 11CC cotisl. i Luted for work tug
1)11 I. norms

(2 ) Cost cxc I udes deprCC1 at ion

I
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EXHIBIT L~

9

.,,,r,’f ~

..~ ._s

TOTAL 8.. 808.88

COMPOSITION OF 0 & MCOST (RSLAKHS)
HAND PUMPSCHEME- PLAINS - UPJN - 91-92

‘.Jr~,~Ib
—

TOTAL Ha. 946 39 LaKIta

UP NIGAM FINANCES

3.13 A sum of Rs.7000 million was spent during the
seventh pan for water supply and sanitation in UP. Against this
a provision of Rs.14500 million has been made for the eighth
plan. The details are as given below, which indicate the
importance being given to rural water supply.

I
I
I

COMPOSITION OF 0 & M COST (RS.LAKHS)
HANDPUMPSCHEME- PLAINS - UPJN - 89-90

COMPOSITION OF 0 1 M COST (AS LAKHS)
HAND PUMP SCHEME - PLAINS - UPJN - 90-91

L.utLI ,~CL —
~

— .4422

I
I
1
I

TOTAL 8.60408 Lakha

oh 3’

~r~
‘~A1Lb~A.-~

4
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TABLE 3.6

1)1 ~i4L PLAN ALLOCATION

( RS. MILLION )

FINANCIAL POSITION OF UP JAL

1 1 VIII PLAN 1 1
1 1 BUDGET 1 1
I — I I —

I I I

1 80 1 10250 1 71 1
I I I
I I I I

I I i I t I
I I I.IJ I I I

I _I —
I I — I

1 83 1 10400 1 72 1
I —
I I I I
• 1 ~ I ‘~—) ~ I •-) ‘•) I

I I ~~L) I £,I.~ I

I I I I
I I I I

I I 1 900 1 6 1
I I I I
I I — — I I

1 17 1 4100 1 28 1
I — — —— I

I I I I

1 100 1 14500 1 too

3 I 4 Thc UP .Ji~ I !: I e :~s iii, i I I ~. depccids on I in
Slat (~,o’¼c’rnmenI I hrotigli I Ill ~f in I((UU(i ~C( d:’ Pi-ugi-ammc (MNr’~ .ind
the Ccrili al Go~crrimcrit I 1II(JW~lI tin tn--’ L.t~a1cd flura.1 Walt’t ‘~j.1.l
l’rrigramme (ARWSP) mr f i (lain’ I I1~ new 1)r(JJ( (:15. III i’tdil I Ii OIl f(JInI’-

arc obtj-t i ned uiI(lcr Ilic NAP. ror- ma i nt.~’naitce oC shemes ~nd h~iiid
pumps futnis are receIved from

hat_cr (dli-trgt’5 (~CCO\’~F~,

1I(~I(CIII ~k.l (ii Ihitri r d’ ,~i I hit I �d l)\ ,gU\ (‘rIIm(’ilt
~ ~I ~ id

g~i~(-1 111111 n I r iii;

C

1 (2) Rural sani l.&1.ioti

Total

(~) Urban water supply

1 (4) Urban sanitation

Source

To I a I

ii E P~B S 1 VII PLAN
- 1 ACTUALS

I

1(I) Rural water supp~1557O

1 230

1 5800

1 1090

110

I I~)

GRAND T0T~1 1 7000

(1 ) I rido— Do (cli rural ~a 1ev supp I ~ and sani ta I ion
projects -- UP India — Report. of 1992 Evaluation
Mission — .June (992

(2) Includes as.sislance under Netherlands Assisted
Projects (NAP)
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NOTE Source (1) Report of the 1992 evaluation mission
June 1992

(2) Income excludes state
grants but LflClUdes centage.

government

As can be seen the rate of increase in expenditure is almost
thrice that of increase in income resulting in higher percentage
of deficits.

I
I
I
I
I
I

3.15 UP~TN has been cont.inously incurring (Jeficits which
essentially means that the cosi of SU~ViSiOR of projects and

is much more than the centage being charged. The
folio.. jug table presents the overall financial performance

TABLE 3.7

UPJN OVERALL FINANCIAL PERFORMANCE

(RS. MILLION)

1 YEARS I TNCOHF. I EXPENDITURE % 1 DEFICIT % OF 1
1 INC. I INC. INCOME:

I I I I I
I I I I

Ii
‘I 1984-85 I 193I •

I
I

I
I

‘338
S

I
I

I
I

145 I
I

75 I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
1

I 1985-86 I ‘305
I

I 58
I

I
I 395 1 17 ‘I 90 1I 29 I

,,—~.

~.

I
I
I
I 1986-87

I
I
I 316
I

P
I
• 4
I

I
I
I
I 447

I
I

1 13

I
I

‘I 131

I
I
I
I

41
I
i

‘p
I
I

I
I

I
I

I
I

I
P

I
I

I
I

I
I

1I 1987—88 I 352
I

I 1[
I ‘I 525 I 17 I

I
173

I
49 I

I
I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I [988-89 I 407
I

I 16
I I 664 1 26 I

I
257 I

I
63 I

I
I
I

I
I

I
I

I
I

I
I

I
I

I
P

I
I

II 1989—90 I ‘391I •~
I (4)
I

I
I

724 1 g I
I

333 I
I

85 I
I

P
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

‘I 1990—91 I 326I ‘(17)I II 948 1 31 I 622 1I 191. •
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

1I
I
~

Average pa. I
I
I
I

I

I
I

I
II

30 I
I
I
I

I
I

I
I

I
I
I
I
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___ - FINANCIAL POSITION

3.16 The financial position on operation and maintenance
is no different, with increasing (Jef~crts each year. The
following exhibit presents the income, expenditure and deficit Ofl
O&N account

3000

2500

2000

1500

1000

500

0

EXHIBIT i_i

INcOME E~EXPENt~TOREEIIJDEFIcIT

3.17
i nd ~cii led

On an analysis of the costs the fol lowing are

— def 1 Ci I as a % of I ticome has beeii groh i iig
cons i I en I. 1 y i n the 1 as 1 4—5 years to s land ~i I

0 G57% in 1990—91

the co~I. recovery has Ia 1 1 Cli from hbou I 26% in
1994 ~I5 to 13% iii 1990—91

JAL NIGAM - FiNANCIAL POSITION
RS LAKHS

84-85 86-86 86-81 87-88 68-89 89-90 90-91

YEARS

the average
1984-85 to

i ucrease iii

(lie growing

increase Iii I iicomc i s 37% d u r i ng
l990—~I as compared to a 88%

expend i ture thus con (. r i hut i ug to
def 1 C I t s
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STUDY~ ~M CO I
3.18 Considering the alarming situation of UPJN finances
on O&M, the RSK felt the need for a clearer understanding of the
actual costs of O&l4. This is essential to ensure that the
resources created over a period of time are actually used
effectively and the objectives set out for the assistance is met.
As already indicated SPI provided 22 piped schemes in the
districts of Rai Bareli. Varanasi and Allahabad. The RS14 decided
on ~ review of O&M costs of SF1 schemes, since they have been in
operation from 1986 onwards. 1
SChEMES SELECTED AND CRITERIA I
3.19 The RSM decided on one piped scheme each in Varanasi
and Allahabad and a group of hand pumps in Allahabad for review
of O&M costs. TI. was decided to take only dutch assisted piped
schemes, though it would have been difficult to adopt that for
hand pumps. The final selection of schemes was based on
population coverage and the distance of the scheme from the
nearest city. Table 3.8 below shows the selection of schemes and
the criteria adopted for the same.

TABLE 3.8

SCHEMESSELECTED

1 St.. SChEME 1 TYPE 1 REASON FOR SELECTION 1
I ~ I I
P I%J. I I I I
I — I I I I
I I I I I

1 I. 1 Saidabad, 1 Piped 1 Smaller population
1 Allahabad I 1 25 kms from city

1 (rural]
I I I I I
I I I p I

2. 1 Tihri , 1 Piped 1 Larger popuhat ion
Varanasi : 5—6 kms from city

1 1 1 semi—urban I
I I I I I

1 3. 1 Group of hand fland 1)o(.h Mark 11/Mark 111 1
I pumps in Division pumps 1 type of pumps
1 VI I maintained

I~ I I I S
I I I I

3.20 The schemes selected were discussed with RSM and
ngrerd upon. Stll)seqIJeII I. to Iti I S ii SIC In i I ed plan for c~nd~icI. of

I. lie s I udy witS d nawn up . The approach - to the study . data
CO I I CC I ed ~tfl(I itutit I ys I s ~ f (lee same aare present ed I 0 the
s~it)scqueIiI chapters.

-P‘a



BASIC APPROACH

4. APPROACH12 ]ff~STUDY

4.1 The study was commenced on 12 November 1992
with discussions on t.he objectives of the study and the
schemes to be selected with Mr. Robert Trietsch of the RSK.
The overall approach to the study was based on the
combination of our experience in conducting similar studies
and actual field visits to divisions/plants to get a first
hand feel of the operation and maintenance aspects. Exhibit
4.1 depicts the overall approach to the study.

EXHIBIT 4.1

OVERALL APPROACHTO THE STUDY

1 Pflul IMTNARY
1 ANAlYSiS O~DATA I

1 REPORT ON 1
1 O&M STUDY 1

1 DISCUSSIONS I
1 - RSM 1
I
I

— IZr)TM
~ ~II

I
I

I
P

I
I

I
I

I
I

I I I

i
SELECTION OF 1 1 1

1 SCHEMES 1 1 1

1 AFF’s SIMILAR 1
EXPERIENCE 1

I I
I I

I I

I I

‘I

1 PREPARATION
>1 AND DISTRIBUTION 1

1 OF QUESTTONNJ%IRESI

1 VISITS TO
- DIVISIONS

1 - PlANTS :

‘/

V

1 PRESENTATION 1
- ns~i

UPJN

1 FURTHER
1 ANAlYSIS
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4.2 Some of the critical steps in the approach are
discussed iii detail in the subsequent paragraphs. The
critical assumptions in analysing the costs arid revenues are
also indicated under .Analysis’.

QUESTIONNAIRE I
4.3 After discussions with RSK and (JPJN, detailed
questionnaire, one each for piped schemes and hand pumps,
was prepared and sent to the divisions concerned for

updation. The questionnaire is broadly organised as
fat lows

Piped

(1) - Schemes detail at project completion time

(2) ScLieme/yearwise details ((989-90 to 1991—921

(a) physical parameters
(b) financial parameters
(c) operation and mainlenance costs

— variO~Js liC~t(IS

- (3) General I problems faced . suggest ions

(4) list of records maintained

(5) Enclosures, if any

Hand pumps

(1 ) General I I ocat ion, Mal~r , Cosi. of purchase

etc. 1

0 (2) Norms for mai nteiianre I manpower , maicr I a I s I
(3) Physical parameters

(4 ) O&M Cd) sI. s ( headwI se I for I he pump

(5) Di v I si on O&M costs on hand pumps

(Ci) Genera I

(7) Ret (Irds lila i iita 1 iied

(~fl Fin tosures . ii’ any

(‘opt es of the quest. olina ire are encI o.s~d as Annexure I
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VISITS TO DIVISION/PLANTS

4.4 Visits were made to the divisions responsible
for O&M of the piped schemes and the group of hand pumps and
in addition the pumping plants at Tikri, Varanasi and
Saidabad, Allahabad were also visited. The focus of the
visit, apart from helping IJPJN divisions to update the
questionnaire, was to get a first hand feel of O&M by
talking to the people at the plant and division office. The
visits were aimed at

(a) review of the log books / sheets maintained
at the plant to derive / judge

— service hours
— number of hours of pumping for each

tube wel I per day for each year
— chemicals consumption per day
— days on which plant/(s) not working

(h) review of other records to look at

— type of complaints recieved &
quickness of action taken

— ava I I ab i I i’ty of chem i cat s

(c) getting a feel of the time spent by each
category of labour / staff on various
activities of O&M by talking to them

( d ) La I k i iig It) the j)COJ) I e iii I lie iiearesI
v i I I age , very hr i ef I y . on water ava i I ab i I i ty
hours of supply, ~tietlier meters avat table
why not paying for waler etc.

4 .5 The Execut ive Fog i ricer (FE) in charge of I lie
IVI .si on and the Ass i s taii I ExecuI I ye Fog i neer ( AEF~) in

charge of I tie scheme ~.rrc a I so ins’ I to understand tin’
prot) I ems in fl&M and tu es I ; m~I e I lie I. i me Spt-n I by each of
I Item on O&t1 of the selieme once rued . Record :~ main La i ned at
I he d i~ u s i on for expend i sure ~a s a I so hr it’ f I y rev i ewed
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4,6 For hand pumps, details were essentially
obtained through the questionnaires but. whereever made
available the cards maintained to record the repairs carried
out and the cost of materials and casual labourers reviewed.
In addition details on number of hand pumps maintained by
the JE/AE/EE concerned were obtained to help in allocation

of indirect manpower cost.

I
4,7 To the extent available, the annual balance
sheet, of the division, at least for the year 199192 was
obtained to get an overall view of the total cost of O&M for
that, division.

4.8 The list of people met during the study is
enclosed as Annexure IT.

ANALYSIS

4.9 The data obtained from the field visit and from
the qoestionitaires was critically reviewed and analysed with
a view to derive

(a) Total cost. of operal ion and ma i ntenarice
(split into direct and indirecti as well as
the revenues demanded and col lected

(b) Composi Lion of total cost in to manpower.
power, chemicals, other expenses arid
depreciat ion

C ~‘ ) Cost in-’ r ~ I of water produced , di st r r ho Lcd

ann! SO Itt (‘or pu pcd schemes arid cos I per I~1
of water arid per pump for baud pumps

<d ) Coot r I but ion iii to ta I and per K! after
5j) I i It tog costs i nb I’ i xed and var I at) Ic
elements

( e ) Cost per connect i on arid per Sot’ cove rt~(I

Tb ~ i c ha rge s I, hat wocr I d lia~’ beeii d sir ha s ed tin ac I tia I
pum~)uiu~ hu~ut’~ was added Lu I_In- act ual costs It, dt’r t ye t In
real ((ISIS. The detailed analysis m~,iI.uoi~’tt nlo~c was also
car’r u ccl out on I. he real cost s
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4.10 The analysis of the data was carried out by using
a financial model developed for this purpose on Lotus 1—2—3.

ASSUMPTIONS
4.11 The assumptions made in working out the actual

O&M costs are listed below

Piped Schemes

(.1) To arrive at the population covered by
prlva(.e connections, the average household
size was taken as 8 for Tikri and Saidabad
schemes.The balance population was persumed
to be covered by Public Stand Posts (PSP).

(2) The actual pumping hours were compiled from
the tog books available at the plant. If
particular year’s log book were not made
available the, previous years average was
considered. Wherever log books were not
made available for a month, the average
pumping hours per month in each season was

assumed to derive year / monthwise pumping

hours. For this purpose the year was
split into two seasons (ie.J summer and
winter 1 April to September and October
to Karch 1. Most of the data for the
year 1991—92 was available for both the
schemes.

(3) Water distribution was difficult to assess
due to lack of records in this regard. This
was csssentially picked up from the

qiie st. i anna i re but so u tab I y adjusted for

C
— I pod i n cacti cat egory
— revenue demand from private

connect, ions

For eg. — in the Tukri scheme win Ic distri-
bution to mrterr,d connections was given as
370679 KI., the act tim I revenue demand was
only Rs.2.06 laths. Tn this case, the

revenue demand was I aten as the basis for
a r r i v i rig a I wa icr d i s Ir i but i tint . T I. has been

a:-siimed that water demand has been at
PS . I /— per K! ( i c . ) without the rebate
(‘or early payment.
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(4) Water sold excludes distribution through
public stand posts.

(5) The indirect manpower cost was arrived at
on the following basis

LEVEL TIKRI SAIDABAD
% ASSUMED % ASSUMED

I I I — II I I I
I I I

20 15
JE 50 85

Admn. 5 5
:starr

I I I
I I I

~,,~~,_1

These were based on discussions with
respective level of people as well as indi-
cations in the questionnaire. The EE’s Z
was also assumed for administration staff.

(6) The real power charges (which are not
based on bills received or on the flat
rate) were arrived at based on the following
formula

Number of hours of pumping x UP x 0.735 x
rate per unit

The power tariff assumed are

1989—90 Ils. 1. 10/unit
1990—91 Ra. 1.10/unit
1991—92 Rs.t.60/unit

Since proper data on the efficiency factor
of the pump was not made available, the
same has been assumed as 1. But in most
cases the efficiency factor may be less
than 1 and hence the power charges may be
lower. The power charges worked out are as
if for metered power connections. But
meters have not been installed for both
the schemes visited. The electricity board
is charging only a flat rate per month,
which also are not being paid.

36



(7) The price for bleaching powder was assumed at

1989—90 Rs.3.75/kg.
1990—91 Rs.3.90/kg.
1991—92 Rs.5.13/kg.

(8) Cost of O&M of vehicles was as mentioned
in the questionnaire

(9) Other administration overheads was allocated
at 5%

(10) Depreciation was provided on straightline
method based on 30 years life.

Rand pumps (HP)

(1) 27 hand pumps were chosen for a detailed
analysis

15 in Kaurihar
12 in Chayal

(2) Data for 1989—90 was not available in full
and hence results are presented only for
1990—91 and 1991-92.

(3) The salary of the work charged establishment
(WCE) directly involved in hand pumps
maintenance was equally distributed over the
handpumps maintained by the group of WCE.

(4) 33% of the JE~s time was presumed to be
spent on hand pumps maintenance and the
Proportional salary thus derived was
distributed equally over the number of hand
pumps maintained. Similarly 11% of AE’s
salary and 16% of EE’s salary were assumed.

(5) The average number of ha!id pumps maintained
in each year was arrived at based on the
forrnu ha

HP at beginning of year + HP at closLng -

of year

2
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(8) Cost per KM of vehicle was indicated in the
questionnaire along with estimated number
of kms run for each hand pump; which was
the basis for vehicle expenditure per pump.

(7) The administrative overheads were distri-
buted along the same basis as the EE’s
salary.

(8) Depreciation was arrived at based on
straightline method with 15 years life.

~‘ PRESENTATION

4.12 The detailed analysis of the data based on
- assumptions mentioned above was carried out and the

preliminary results presented to RSH and the UPJN.

REPORT

4.13 Further analysis, essentially in the nature of
(liffereut assumptions on distribution, revenues from PSP’s,
proportional depreciation on private connections were
carried out and the results are presented in this report.
The detailed findings from the study are presented in the
subsequent chapters.
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5. � COST QE SCHEMES

BACKQROIJND

5.1 The data collected on the piped schemes and the
group of hand pumps was analysed to arrive at the total cost
and unit. cost per KL. As explained in the previous chapter,
further analysis on the components of costs and the nature
of costs I ie. I fixed/variable was also carried out. This
chapter presents the results of this analysis.

SCHEMESPECIFIC INFORMATION

5.2 At the time of design of the piped schemes,
various parameters were decided and the same are presented
below

TABLE Li.

DESIGN PA ANETERS = PIPED SCHEMES

PARAMETERS SAIDABAD TIKRI
I a — a

I I I

1. Scheme completed in 1983 1983
• I I I
I I I

2. Source of water 2 tube wells 2 Lube wells
I I I
I I I

3. Villages to be 19 27
covered

4. Population in 35360 61560
design year(2011H

I I I

I I
5. Pumping station 30 HP and 40 HP 45 HP and 40 UP

and capacity 1 1950 1pm and 1 2100 1pm each
2100 plm resp. 1

• I
I I

1 6. Capacity of over- 1 650 KL 1 1200 KI.
head tank

I I I
I I I

1 7. Length of distri— 1 59 kms 80 kms
bution lines

I I I

I I

8. Number of metered 1 1458 1312 —

óonnectjons(2011).1
I I -~

I I I

39
• -



92.78

* 70 lpcd for villages with less than 4000 inhabitants and
90 for villages with more than 4000 inhabitants.

NOTE : Information as provided in the questionnaire. Actual
design records not made ava~1abIe and hence not
vei- i f i ed.

5 . 3 The hand pumps were p 1 anned w i I Ii 1. lie fo I I ow i n~

norms

Number of per sons per pump 250
1 pcd
Number of families per pump 50 ~ 5 per family.

5.4 The key physical parameters of the J)iped
schemes as of 1991—92 as compared to the (ICS i gn parameters
are presented be I ow to enable eva~ oat. ion of ecrl a Iii
pnr~m’ I ~rs I r I~e p(IIJU I at ion arid serv icc hours, ~Ii i cli sccm 1(1

ha V C (I (1(1 C1 go liC (1 ras t i c Changes

TABLE ~j (c0NTD.)

1:
I
I
I
I
I
I
I

1 PARAMETERS SAIDABAD 1 TIKRT 1
I
I

— I
— — I

I
I

I
I

I I I S
I I I I

1 9. Number of PSP’s 1 212 1 219 :
I planned

Ito. LPCD assumed *

111. Anticipated O&M
1 cost per KL of : I
I water production I :

112. Total actualscheniel
1 cost IRs. lakhsj I 1

70/90

Rs.0.24

58 .84

I 70/90

I Rs.0.19

I S I
I I I

D
40
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TABLE 5.2

ILl PARAMETERS PIPED SCHEMES

SAIDABAD TIKRI
I I I
I I I
I I I I

I I~ I I I%~3 I I

ENVISAGEDI 1991-92ENVISAGED :1991-92
I I I I I
I I I I I

I I I I I
I I 1 I I

* 70 lpcd for villages with less than 4000 inhabitants
and 90 lpcd for villages with more than 4000
inhabitants

PARAMETERS

1 1. Source of

34051

1 Ground I Ground
1 water

. ZTube
1 1 wells
I I
I I

1 2. Villages 1 19
I covered 1
I I

3. Population 35360
I covered 1 (2011)
I I
I I

1 4. Number of 1 1458
1 connections (2011)
I I
I I

1 5. Public 1 212
I stand posts
S I
I I

I 6. Productionl 3888
1 (kiD)
I I
I I

17.LPCD
I I
I I

1 8. Pumping 1
1 flours
I I
I I

1 9. Service 1
1 Hours
I I
I I

70 & 90’

16 hours

0

2 Tube
we I I ~ I

19

I
I

890

238

2592 I

II

Ground 1 Ground I
I I
I I

2Tube 1 2Tube
wells I weilsI

I I
I I

27 27 II I

I I

I I
I I

61560 1 59000 I

(2011) II I
I I
I I

1310 1 1400
(2011) II P

219 1 219

I I
I I

3504 1 3866 I
I I
I I
I $

70&90* 45 I

16 hours R15.34 x
2) I

I I
I II I

8 I 6 I
I I

I I
I I
I I

U

45

(10.70
2)

6
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ORGANISATION OF TUE &ffEMES I
5.5 The organisation structure for operation and I
maintenance of the schemes as of 1991—92 is shown below.
The salary cost of these people have been allocated to the
scheme based on the assumptions given in chapter 4. 1

- TABLE 5.3

ORGANISATION I
LEVEL OF PEOPLE 1 SAJDABAD 1 TIKRI I KAURIHAR 1 CHAYAL 1
I S I HI’S I RI’S
I I I I

I I — I I

I I I I

INDIRECT I I I I_____________ I I I I
I I I I
I I I I

I I I I. Execut ive I 1 1 I

Engineer I I I I
I I I I

I 5 I I

I I I I

2. Assistant I I J II I I I

Engineer I I I I
I I I I

I I I I

1 I I I

3. Junior Engineer 1 I I II I I

I I I I
I I I I

TOTAL I 3 I 3 5 3 I 3
I I I I

I ( I I
I I I I

I I I I
I I I I

DIRECT I I I 2* I 4*_________ I I I P
I I I I

I I I I I

4. Pump operators 1 2 I 5~ I II I I I

I I I I I
I I I I I

5. Tax collector I I ‘ I I I
I I I I

I I I I I

I I I I I

6. FiLter 1 1 I 2 I I II I I I
— I I I I I
I I I I I

7.Beldar I I I 2 I I I
I I I I I

I I I I I
I I I I I8. Sweeper I I — I I I

I I I I

I part time 1 1 I I I I
I I I I

I I I I
I I I I I

1 9 . Pump alt eudari Is 1 5 I — I I II I I I

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

TOTAL I 1 10 I 2 I 4 I
I I I

I I I I I
I I I I I

GRAND TOTAl I 14 1 13 1 5 I 7 II I

~ May inc I ride sit I cndiinl s a I

* l(~’~/(~ Is riot avai I able.
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I ~ it is pertinent to note that inspite of Tikri being abigger scheme wit.h more private connections and distribution lines ithas lesser number of direct labour as of 1991—92.

ACTUAL COST OF O&M

5.7 The actual cost. of O&M of the piped schemes and of the
group of hand pumps ~s presented in Table 5.4. As can be seen the cost
recovery ~s very ~ow in the piped schemes and nil for ti-ic hand pumps.

I While the Tikrt scheme is showing consistent increase In costs, Saidabad
scheme is showing lower direct cost in 91—921 compared to 89—90. This

- is due to lower repairs cost even in absolute terms which may not be

healthy for maintenance of the system.

I

I
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TABLE 14

ACTUAL ~ COSTS

(VALUE IN RS.)

SAIDABAD TIKRI I 27BANDPUNPS
PARTICULARS :

1989—90 1 1990—91 1 1991—92 1 1989—90 I 1990-91 1 1991—92 1 1990—91 I 1991—92
I I I I I I I — I

I I I I I I I — I I

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

1. Direct cost 220100 1 231t00 1 199400 1 274550 352500 424565 7327 1 6973
I I I I I

2. Indirect cost 1 69450 1 163250 96800 I 62345 1 144035 1 62830 7350 1 7179
1 1 I 1 1 1 I

3. Depreciation 1 196133 1 196133 1 198133 1 310000 1 310000 1 310000 1 25032 25032
I I I I I

Total 485883 I 590483 I 492333 648895 I 808535 817395 39709 39183

4. Income collected 1 108000 108000 162600 1 94000 90000 124000 1 — I -

1 1 1

5. Delicit 1 (379683) 1 (482483) 1 (329733) 1 (552895) 1 (716535) 1 (693395) 1 (39709) 1 (39183)
1 1 1

6. Cost recovery 21.82% 1 18.29% 1 33.03% 14.53% 1 11.18% 1 l5.L7% I — I —
I I I I I I I I

I I I I I I I I

MQIZ In the year 1990-91. arrears of salary were paid to staff and officers and that explains the reason for the
large increase in indirect costs of piped schemes.

— S — — — S
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REAL COST QE Q~
5.8 The real cost of O&M includes the actual cost and ir~
addition the power charges calculated based on actual operating hours or
the pumping station. In the real costs, power charges become a verr
important component as is evident from the increased direct costs. Th~
real costs of O&l’t of the piped schemes are presented in Table 5.5.
below

TABLE ~

REAL ~ COSTS

(VALUE IN RS.)

SAIDABAD TIKRI
1 PARTICULARS 1

11989—90 11990—91 11991—92 1 1989—9011990—91 11991—92 1
I I I I — — I
I I I I I I

I I I I I I I

I I I I I I

I Direct cost 1436318 1488969 1 518788 1 681335 1 754482 U017538 1
I I I I I I I I

I I I I I I I I

I Indirect cost 1 69450 1163250 1 96800 1 62345 1 144035 1 82830 1
I I I I I I

I I I I I I I I

I Depreciation 1 196133 1196133 1 198133 1 310000 1 310000 1 310000 1
I I I I I I I I

I I I I I I I I

TOTAL 1701901 1848352 1 811719 11053680 11208517 1 1410368 1
I I I I I I I I

I I I I I I I I

1 Income 1 106000 1108000 1 162600 1 94000 1 90000 1 124000 1
ICollected 1
I I I I I I I I
I I I I I I I

1 Deficit 1(595901)1(740352)I(649119)K959680)(11[8517)(1286368)
I I I I I 5 I 5
I I I I I I I I

1 Cost recovery 1 15.10% 1 12.73% 1 20.03% 8.92% 1 7.45% 1 8.79% 1
I I I I I I I I
I I I I I I I

I~ COST PER LI. OF WATER
5.9 The actual and real cost of water was distributed over the
extent of water produced, distributed and sold to arrive at the unit
cost of water. Since 1991—92 is a representative year, because of
revised pay scales from 1990—91, the cost per KL of water produced in
1991-92 WIll be a good indicator of the costs. The following exhibit
presents the cost per KL of water produced in 1991—92.
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EXUIBIT 5.1

COST PER KL OF WATER PRODUCED 91-92
RUPEES

1.2

1

0.6

0.6

0.4

0.2

0

5.10 Table 5.6 gives the actual and real cost per KL
of water produced and sold. Two interesting inferences can
be made from this table ( ie. I

(1) The cost per KL of water sold in piped
schemes goes up 5 to 6 times as compared to
the cost per KL of water produced

(2) The deficit of Rs.0.40 in OAK of hand pumps
is comparable with the actual cost deficit
in piped schemes in terms of KL of water
produced (Rs.0.35 and Rs.0.49). But the
real cost of OAK in piped schemes per KL
ot water produced is much higher.

SAIDABADSCHEME TIKRt SCHEME HAND PUMP SCHEME

P~TUALCOST ~ REALCOST
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TABLE 5.8

OAK COST WATERPER UNIT (1991-92)

TIM LSiI-52 (cIS; PIP LU ICOST PLI P~P) (C051 PL~ I)
PIPI.L S~E~IS I~JMS

IIUI 961D~ 21 I~Pu4PS 27 IM~P~

~xEv su~ P~~*XL~ $0~C Ulill

91P
ILII0~JI

0(P SIP
~Iiic~i.

4C1l~t ~05I

PO~COSI (1(4(415

(1) 0!R(CT cost
(2) IlOlitci Cost
(3) 9(PR(C!4TZ~

9.30
0.06
9.22

•3~
1.41

9.71
0.10
0.21

0.61
1.23

254.00
266.00
521.00

251.00
266.90

0.12
0.01
9.26

1.12
0.03

TOtAL 0.58 3.0* 0.52 399 1451.90 524.00 0.40 0.15

(4) II~O~EIICUVID
(5) S~P1us((0(rlc1I)
(6) P(COYIRT % ~ TOTAL

- COST

9.99
-0.49

15.5Th

•.5~
-3.79

15.21%

~.l1
-0.35

32.49%

1.02
-2.01

S.3.0~t

0
-0.40

0.00%

0
-0.15

0.00%

4(41 COST

040*0 COST (1(4(415

(3) DIRECt COST

(2) INDIIECI cOST
(3) KP4EC1ATI~

0.72
0.96
0.22

4.14
0.35
1.41

0.55
1.10
0.21

3.26
0.61
1.23

10141. 1.00 6.70 0.96 5.10

(4) 1IC~[ UECEIVED
(5) SL~PLUS/(0(FICjl)
(6) l(COYEJT 1 04 10141

COST

0.09
-0.51

5.00%

0.55
-6.11

0.01%

0.17
-0.65

15.17%

1.92
-4.06

20.00%

n
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TREND IN COSTS

5.11 The real costs have been showing an increasing
trend essentially due to inflation, increase in manpower
costs and the revised tariff for power from 1991—92
onwards. The salary scales were revised from 1990—91,
arrears of salary were also paid and hence the steep
increase in cost, during that year. Exhibit 5.2 below shows
the trend in costs.

10

EXHIBIT 5.2

TREND jj~ COSTS

TREND IN 0 & M COST (ACTUAL)

RS LAKHS

8.07

--

5.9

I
I
I

0 ——~——~- -

YEARS
90-91

TIKRI SCHEME SMDABADSCHEME

I

8

6

4~

2

6.47

4.88 __--~ -

Il

89-90 91-92
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COMPOSITION OF COSTS

5.12 The major components of actual cost of OAK of
piped schemes are

— manpower
— repairs and maintenance and
— depreciation.

These three account for more than 95% of the total costs.
These three components also account for about 95% of OAK of
hand pumps. In the components of real cost power charges
make about 40% of the total cost. The components of actual
and real costs for 1991—92 are presented diagramatically in
Exhibit 5.3 to Exhibit 5.5.

EXHIBIT 5.3

COMPOSITION OF COST (%)
SAIDABAD PIPED SCHEME 91-92

CHEM 06
MANP~ER2063

CEPR 24 ¶6

OTHERS ~ I P4403

POWER~I017

REAL COST
MANPOWER49 16

ACTUAL COST

DEeD 3084

CHEM 069R I U 8 12OTHERS 2 17
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EXHIBIT ~.A

COMPOSITIONOF COST(%)
TIKRI PIPED SCHEME 91-92

CHE M

R&M
27 72

DEPN CHEM
052

~. MANPOWER
~ 1677

OTHERS
064

POWER

42.03

REAL COST

EXHIBIT 5.5

COMPOSITION OF COST (%)
KAURIHAR/CHAYAL HAND PUMP SCHEMES 91-92

DEPRECIATION
6366

L1ANPOWER

24.7

OTHERS
4.65

I
I
I
I

MANPOWER
~ 3239

R&M
1606

OTHERS
111 DEPRN

3792

ACTUAL COST

A & M (MATL)
6 77
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I ANALYSIS QE COSTS

I- 5.13 The costs derived were further analysed into cost perprivate connection and cost per person covered by the scheme In both
- piped as well as hand pumps. The real cost per connection for the year

I 1991-92 comes in the region of 1ls.77/— to Rs.84/- per month, which isabout 5.5 times the minimum charge of Rs.15/— being levied today. Thisdifference explains the cost recovery being as low as 15-20%. Table 5.7gives an idea of the cost per person/connection for both types of

I schemes. As can be seen the cost per household in hand pumps (assuming50 families per pump) works out to less than Rs.3 per month.

TABLE ~J

- COST ~ CONNEC%IOH/gOUSEROLD 1991-92

- (VALUE IN RS.)

I SAIDABA.D TIKRI
: RAND I

ACTUAL I REAL 1 ACTUAL REAL PUMPS
• COST COST I COST COST COSTS
• I I I_ ~ I I IU I I — I S I

I I I I I I I
- I I S I I

1. Cost per person pa: 14.46 1 23.84 13.85 23.90 6
• I I I I I P I

— I I I S S I S
2. Cost per connection 553.18 I 912.04 1 583.85 U007.41 29

I I I Ipa S

— I I I I I I
— I I I I I II 1 3. Cost per connection 46.10 76.00 48.65 83.95 2.42

I I I I I I S
p.m ,

5.14 The above figures have been worked out after considering
the entire cost of OAK, including depreciation, being paid for by the
private connections in piped schemes and by all households to be covered
by the hand pumps. Even if a recovery of Rs.3/- per household per
month is made for hand pumps, an attempt can be made to recover the

0entire cost of O&M of hand pumps.

CONTRIBUTION ANALYSIS

5.15 The costs were further analysed into fixed and variable, in
order to arrive at. the contribution per KL of water produced/sold. It
is interesting to note that operation of both the piped schemes results
in a negative contribution meaning that for every ~L of water produced
UPJN is loosing money. The analysis further ehows that the real OAK
cost per Ii of water produced is ranging from Rs.0.86/KL to Rs.1.00/KL
while the tariff fixed by the UP Government is Rs.1.00/KL. But due to a
very small percentage of water produced being actually sold, the cost
recovery fall downs drastically. Table 5.8 below presents the analysis
of costs.
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SALES

~ 98

3 92 I

(2.95)1

2 77

(5.72)’

PUMPS

I

— I

0 07 I

(007)’

O 33 I

(0.40)1

5.16 As can be seen from the above table the
variable cost per KL of production in hand pumps is
compsrit~vely lower as compared to the piped schemes. This
is based on the assumption of 250 people using the handpump
at. the rale of 40 lpcd. But. accordig to available
indications the average number of people using the handpump
is around 150. Tn this case the variable cost per KL will
go upto Rs.0.12, which is still much lower than piped
schemes.

5.17 The costs were further analysed into cost per
person covered and cost. per household and the following
results were obtained from the same.

I
I
I

TABLE 5.8

CONTRIBUTION ANALYSIS

( VALUE IN RS. PER KL )

TIKRI 1 SAIDABAT) 1
1 HAND- 1

ELEMENTS 1 PRO- 1
1 DUCT-I

I I I~I I
I ~JI1 I

I I
I I I

1 1. Revenue 1 0.15 1
demanded

I I I
I I
1 2. Variable cost 1 0.59 1
I I I
I I I

3. Contribution 1(0.44)1
I I I
I I I

1 4. Fixed cost. 1 0.41 1
I I

5. Surplus/ 1(0.85)1
(Deficit)

I I I
I I I

PRO-I
DuCT-I SALES 1
IONI

— I — — I

— —I-r -,

0.17 I 0.99 1
I I
I I
I I
I I

0.38 1 2.28 1
I I

I I

(0.21)1(1.29)1
I I
I I

0.47 1 2.82 1
I I

I I

(0.88)1(4.11)1
I I
I I
I I
I I
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TABLE 5.9

COST ANALYSIS (1991-92)

(VALUE IN RS.)

1 SAIDABAD 1
• I
• S

I I
• I

I I
I I

23.84
I I
I I

I I
S I

1 76.00 1
I I
I I
I I

I I

33.97 1
I I
I p
I I
I I

I 42.03 1
I I
I I

I I
I I
I I
I S
I I
• I

1 14.46 1
I I
I I
I I

I I

1 46.10 1
I I
I I
• I
I I

1 4.06 1
I I
I I
I I

I I

1 42.03
I I
I I

TIKRI 1 RANOPUMPSI
— I I

I I

I I
I I

49.201 043 II • I

1 (Household) I

• I
S S

34~75 I 1 99I . I

1 (HousehoLd)’
I I
I I

I I
S I
• I
I I

13.85 I — I• I

I I
I I
I I

I I

48.65’ — II I
I I
I I
I I
I I
I — I13.90 I I
I I
I I
I I
I I

3475 I — I
I ,
I I
I I

PHYSICAL RESULTS

5.18 The analysis of costs was done based on the
appraoch and assumptions indicated in chapter 4. The
analysis also indicated certain key physical parameters
which are shown below. These resultant parameters have to
be studied in relation to the assumptions. Further these
are derived from the records avaflable and hence may not
reflect the actual situation on the ground in terms of water
distribution, wastage, actual lpcd etc.

WORKINGS

5.19 A set of outputs from the model showing the
calculations and workings are enclosed as Annexure III.

I I
I I

I I
I I

23.90 1 6.00 1

• I
• I

83.95 1 2.42 1
1 (Household)

p

1

1
I

I

I
I

I
I

I

REAL COSTS

Total cost per person
p.a.

Total cost per
connection p.m.

Variable cost per
connection p.m.

Fixed cost per

connection p.m.

ACTUAL COSTS

Total cost per person
p.a.

Total cost per
connection p.m.

Variable cost per
connection p.m.

Fixed cost per
connection p.m.
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I
1
I

TABLE 510 1
SCHEME SAIDABAD = PHYSICAL P4RM4LETERS

1991—92 1
I —

I I
I I
I II 1

3608 1
4201

I II I
I I
I I

I II I

I 47/305 1
1 51/274 1

I I
I I
1 946125
I I

I I
I I
I I

I I
I I
I I
I I~L. I
I I
I ~I~# I

I II I

2592
I I
I I

I II I
I I
I I
I I
I I

Full of March
192 no treat— 1
ment was donel

I I

2.75 kg/day

1 1.06 gm/KL 1
I I
I I
I I
I I
I I

I I
48%
52%

I — I
I I
I I
I I
I I
I I
I I
I I

1.58
1.63

I I
I I

I
I

I
I

I
I

1989—90 1 1990—91
I
~

I
I

I
I

I
, 1~ Pumping hours II IS
I
I

I
I

I
I

I
I Pump 1 1I 4354 1 4354~
I, Pump2 I~ 3096 I 4778
I

I
I

I
I

•
I 2. No.of days not worked II

I
I

—~ I
~

I
I

I
I

I
I Pump 1 II

— (~)
‘I — (1)

-, I Pump 2 ‘I — (1) I
I

— (1)
,I

I
I
I

I
I

I
I 3. Production KL II II

-
I~ ( Total ) II 910836 1 1107396
I
I

I
I

I
I

I
I 4. lpcd calculated II II
I
I

I
I

I
I

I
I — domestic metered II NA ‘I NA
I
I domestic unmetered II

62
‘I 82

I
I

- p5j~ ‘
I

40 •
I

40
I
I

I
I

I
I

I
I 5. Average production ‘I 2495 1 3034
1 perday InKL ‘I II
I
I

I
I

I
I

I
I 6. Chemicals II II

-

I
I

I
I

I
I

I
I Number of days not treated’ I II

. I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

~.
—I

- \I

~
I

IAverage per day I
I
I

I
I
I
I

-S ‘, IPer KL of production I~
I
I

I
I

I
I

I
I 7• Composition of repairs II II
I
I

I
I

I
I

I
I

IPumping station I 34% I
I 43%

-
I
I

IDistribution system 61% ‘I 57%
I
I

IOthers I 5% I
~

I I I
I I I
S
I 8. Revenues (Rs.lacs) II II
I I II I I

— II - Demand I 0.92 1 0.97
I. Cot lection (mel) ‘I 1.06 1 1.08
s~ Iarrears I

I
I

NOTE ~ Since 1990-91 log hooks not made avaIlable, 1989-90 figures

assumed

(1) Full details of daiLy pumping not made available.
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TABLE 5.11
SCHEME- TIKRI = PHYSICAL PARAMETERS

I: 1 1989—90 1 1990—91 I 1991—92 I~

I I I I I

III I I I SI 1. Pumping hours I II I I I
I I I

— Pump I I 5162 1 5163 ‘ 5884 I

UI I I I II I

I-I — Pump 2 1 5902 1 5901 I 5317
I I I I I

* I I I
1 2. No.of days not worked I I I

I I I I

II I I II I I- Pump 1 I — I — I 18/335
I I I

I I I

I I I 1

I: ~ — Pump 2 I — I — I 43/335 II I II I I I I

3. Production KI 1 1394138 1 1394094 I
1411269 1

I I I

I I I I

‘1
4. lpcd calculated I I I II I I I

1 I I I I
I I I I

I - domestic metered — 42 I 52
I I

- domestic unmetered • St I — I 51I II PSP I 59 I 4g I 43 II • I I I
I I I I I
I I I I I

1 5. Average production I 3820 1 3819 I 1868

l per day in KL I I I II •I I I II I I
I I I I
1 6. Chemic&ls 1

I I I

I: I I I
I Number of days not treated1 I 1Full of ApriL

I I I
I I I 1October and

—I I I I
I I I 1November 91

, I I I-1 I I ‘nOt treatedS I I
I I I I

-~ 1~’~” I I I

- I ~) Average per day I I 8.19 kg I 2.83 kg.I I

II I I I SI I IPer KL of production I I 2.14 gins ‘ 0.73 gmsI II I

I I I I

l 7. Composi11on of repairs I I II I I II I I I
I I I- Pumping station I 25% ‘ 47% I 40%
I I S

- Distribution system I 46% I 54%
I I II: - Overhead Lank 1% I 2% I — ( (1%) 1I I I- Others ‘ 17% ‘ 5% I 6%I I I

I I I
I I I 1

8. Revenues (Rs. lacs) I I II I II I I
I I 1 S

— Demand 1.63 I 1 58 ‘ 2 06
I • I •

I 1 24—, - Collection 1 0.94 ‘ 0.90 , •
UI

I I I5, - Efficiency I 58% I 57% 80%
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6. ANALYSIS ~f COSTS

6.1 The costs derived, as indicated in chapter 5,

were further reviewed with a view to

— compare the same across schemes and with
1JP.JN as a whole

- do sensitivity analysis on certain key
parameters

The results of this review are described in the subsequent
paragraphs

COMPARISONACROSS SCHEMES= PIPED

6.2 On a comparison of the real cost per XL of
water produced in 1991-92 the conclusions that may be drawn
are

(a) Saidabad scheme has been spending less each
year on repairs resulting in lower repair
cost per KL

(h) Tikri scheme has been operating at a higher
capacity resulting in higher power charges
and lower manpower cost per KL of water
produced

(c) In other aspects of revenues/costs they
present almost a similar picture.

I
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Table 8.1 below presents the comparison.

I TABLE L1

- REAL COST P~ ~ Q~VATER PRODUCED = 1991-92

1 SAIDABAD 1 TIKRI

I I I I II I I1 1. Income demanded 1 0.17 1 0.15
-— I I I

I I I

COSTS

I I I II I I1 2. Manpower 1 0.26 1 0,19
I I I

I I II 1 3. Power 0.34 1 0.42
I I I II I I

1 4. Chemicals 1 0.0! 1 0.01

I I I II I I1 5. Repairs 1 0.04 1 0.16I I I

— I I I
1 6. Others 1 0,01 1 0.01

U I I I

I I I• 1 7. Depreciation 0.21 1 0.22
I I I I

I I I

• TOTAL 1 0,88 1.01
• I I I

I I I

SURPLUS/ (DEFICIT) (0.69) 1 (0.85)

I I

I
I
I
I
I
I
I
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I

COMPARISON!fl~UPJN

6.3 The overall profile of O&M of piped and hand pumps scheme
in UPJN has been presented in chapter 3. Some of the key parameters ar
compared here. Table 8.2 depicts the cost anaysis of piped schemes in
comparison to O&M of piped schemes in UPJN (plains). I

TABLE §~

PIPED SCHEMES = COMPARISON VITH UPIM (PLAINS) I
-- 1 1 1989—9~ 1 1990—91 1991—92

I I I I I
I I I I

1 PARAMETERS : UPJNSAID&-TIKRIRIPJN SAID-ITI[RI UPJN SAID-TIKRfl

I_
- —, I

L
I
I

1(ACT- BAD
I I ‘(ACT-IABAD I ‘(EST):ABAD I II II I V I
IUALS)I

I
I 1UALS)1 I I I I
I I I I I I I I

I I
I I

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

—~

—~

—~_

Il.
1

I IRevenue I I

I Ireceipts I I

I I I I I I I II I I I I I I I
I I I I I I I
I I I I I I I

I
I

I I
I I

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

1 I Ia.%of I I
I I I I I I I
I I I I I I S I

1 project 1 0.851 1.80 1 1.O1 1,061 1.641 0,971 1241 2.771 1.341
1 cost I II I

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

I
I I I

I I
I I I I I I I I
I I I I I I S I

S
,

I Ib. Per con—I I
I I I I I I I I
I I I I I I I

1 nection 1 6.69110.54 17.0918.31110.531 6.861 8.73115.221 7.381
I
I

I I(Rs.pm) I I
I I I I I I I I
I I I I I I I I

I
I

I I
I I

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

1 I Ic. Per I I
I I I I I I I I
I I I I I I S I

1 person 1 0.131 0.28 1 0.161 0.161 0.281 0.131 0.191 0.401 0.181
I
I (Rs.pm) I II I

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

I
I

I I
I I

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

12, O&ttCost. I II I -
I I I I I I I I
I I I I I I I I

—
I
I (without I II I

I I I I I I I I
I I I I I 1 I I

I centageand’ II I
I I I I I I I I
I I I I I I I I

-.. I
I depreciationi II

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

-—— -~‘~
i

I

I

I I
I I

I I
a. % of I I

8.60

I I
I I

I I I I I I I I
I II I I I I

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

18.021 5.16111.081 9.69111.62110.47111.86
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I

I
I nection 136.00:50.30 56.08145.25163.5758.5091.31 157.64165.501
I~ I I(Rs.pm) ~ I

I I I I I I I I
I S I I 1 I I I

I I I I I I I I I I I
I I I I S I I I I I I

1 I I
c. Per I I

I I I I I I I I
I I I I I 9 I S

1 person 1 0.701 1.36 1 1.23 O.88 1.611 1.301 1.771 1.511 1,551
I
I (Rs.pm) I II I

I I I I I I I I
I I I S S S I I

I
I

I I
I S

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

13. Cost 1 19 1 21 I 10 1 ii 11
I 13 II 5 16117 I

1 I Irecovery %I I
I I I I I

I I I I

project 1 4.561
cost 1

b. Per con- I

The O&M cost as a % of project cost for Tikri and Saidabad (Ic) 11.88
and 10.47% compares favourably with the UPJN average of 11.62%.

I I
I I
I I
I I
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6.4 A similar review for hand pumps was also done
and the results are as shown below

TABLE L~
HAND PUMPS = COMPARISON PLANS UPJIN

1 1990—91 1 1991—92 1
PARAMETERS I

1 UPJN 1 27 RPS UPJN 127 UPSI
I I I I I I
I I I I I I.

1 (1) Cost. per household 0.53 1 1 1 0.53 1 1 1
permonth 1 I 1 1

I I I I I I

I I I I I I

1 (2) Cost per person per 0.11 1 0.17 1 0.11 1 0,17 1
permonth 1

I I I I I I

I I I I I I

1 (3) Cost per KL of 1 0.09 1 0.15 1 0.09 1 0.15 1
production 1 1

I I I I I
I I I I I I

1 (4) Cost per pump p.a. 1 319.78 1 545 1318.44 1 524 1
I I I I I I
I I I I I I

Unlike in piped schemes, the cost for the 27 handpumps looks
to be higher then that for UPJM as a whole which can be
explained by the fact that a greater percentage of pumps may
not undergo any repair or limited number of repairs.
Further UPJN costs do not seem to include vehicle
expenditure and allocated administrative overheads.

SENSITIVITY ANALYSIS

Recovery~of PSP charges

3. 6.5 As per the tariff fixed by the State Government

an amount of Rs.3/50 per month per household is to becollected for usage of public stand posts. This rate is
effective from 1/7/91, Earlier the rate was Rs.2/50 per

month ocr household. Due to various reasons this charge is
not being 5demanded’ from households.
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6.6 Sensitivity analysis was done on the working

based on the Following assumptions

— demand will he net rate (Ic) after discount

89—90 fls.2 per household/month
90—91 Rs.2 per household/month
91-92 Rs.2.50 per household/month I

— collecton efficiency of 50% of current demand,

Ihe results obtained from the analys~s are

Tikri Cost recovery improves to 26% in 1991—92
on actual cost basis and to 15% on real
COSt basis

Sa~dabad Cost recovery improves to 43% in 1991—92
on actual cost. b~si~ and to 26% on real
cost basis.

6.7 Thcre is almost. a doubi ing of the cost. recovery
if PSP charges are recovered at 50% collection efficiency.

LE depreciation is not considered the recovery would be much

n igher.

i’ikri 42% on actual costs
19% on real costs

Sai dahad

72% on actual costs
35% on real costs

Normal 1 p_cd d I s 1. r I but. i on

The water distributed in the workings was based
on the revenue demanded/ruling tariff mr the private
eonneclion.s. A sensitivity of the workings assuming the
Ipcd as helm was attempt.ed

— dometic metered - 70
— domestic unmetered — 100
- PSP - 40

Accord i ngl y I he water revenue demanded was al so su ; tably
aflju~ t~i at the ru I ing tar f I
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6.9 The cost recovery in Tikri on income
demanded/real costs goes up from 15% to 20% in such a
situation in the year 1991—92. Similarly in Saidabad the
cost recovery goes up to 19%. Further this brings down the
wastage in Tikrl and Saidahad to around 30%.

Depreciation only on private connections

6.10 The depreciation charge relevant for the
private connections only based on the population coverage
was allocated and costs worked out. The results are as
shown below

TABLE 6.4

COST = DEPRECIATION ONLY .EQR .~YICONNECTIONS

(1991—92)
(VALUE IN RS.)

1 PRODUCED 1 SOLD 1 DISTRIBUTED I
1 S C H E H E 1 1 I

1 ACT- 1 REAL 1 ACT- 1 REAL 1 ACT- 1 REAL 1
1 UAL 1 1 UAL 1 1 UAL 1 1

I I I I I — I I I

I I I I I I — — I I
CostQ~jKL I I 1 1 1 1

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

1 Tikri 1 0.40 1 0.82 1 2.69 1 5.50 1 0.59 1 1.20 1
I I I I I I I I

I I I I I I I I

1 Saidabad 1 0 36 1 0 69 1 2 12 1 4 13 1 0.61 1 1.19 1
I I I I I I I I
I I I I I I I I
I I — __I I

1Costp.~j.
1 connection om 1 1

t~) I I I I

I I I I
Tikri 133.70 1 69.00 1

I I I I

I I I I

Saidabad 131.57 1 61.48 1
I I I I
I I I I

6.11 Ever with proportional depreciation for private
connections the real cost per KL of water distributed is
Rs.1.20 in Tikri and Ils.1.19 in Saidabad against a tariff of
Ils.1/- per KI.. The real cost per connection is around Rs.69
in Tikri and Rs.61.48 in Saidabad.
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CRITICAL PROBLEMS

b.14 From the review of costs and revenues an
a1.tempt i~a~ been made In (lerive the critical problems which
need to be addressed by UP~JN. This I ist is not to be taken
as art exhaustive one biil. only indicative. Further, a
~e1at ted analysis of the problems can be done only after a
socto—economic survey of the population is carried out.

Design related

(I) The design provides only for 20—25% of
households being provided private connect-
ions. The rest are to be supplied by
PSP1s. It. is very difficult to justify the
scheme based on revenues from only 25% of
the population, unless a large cross
subsidy had been assumed.

(2) The decision on taking up the scheme seei~s
to have been made by UPJN without a
detailed analysis of the socio—economic
condi Lions in the rural area concerned (le)
need for drinking waters water quality
today, inclination and ability to pay for
water, other sources of water, nee(1 for
water for other purposes etc. In effect
the decision has been made without a
request and hence the non—participation of
the people concerned. This results in a
reeling that the system is being owned by
UPJN and not by tt~e people/society.

(3) The location of the plant itself is not
sometimes central to the area t.o be covered,
say for eg. in Tikri. This effects distri—
but, ion to the Iai I end areas resu 1 I. 1 rig in
poor service. This observation is based on
the (irawing of the scheme and no further
technical analysis has been carried out.

(4) The poputat ion projections 40 both the
schemes has been grossly underestimated,
with the design population being reached
halfway through the scheme itself.
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()&rl related

I

(1 ) Tt is observed from the log books that one
of the Iwo pump i ng plants are not function-
ing sometimes for long periods of say a
month, During the visit to Saidabad scheme,
one of the plants was undergoing repair.
For eg. : in Tikri • one of the pumps was
not tned from 5—t2-91 to 1—4—92. Similarly
in Sai(Iabad the’ plant. wit.h 40 1WP was not
ijse’d for the Who I ~ (if OnLober 1991 . I I I s
essential that preventive maintenance of
these ptant.~ are done at regular intervals
so as t.o avoid long breakdowns.

(2) TI is also clear from the log books that
for days at a stretch treatment with
bleaching powder is not being done due to
non-availability of stock. This has a
critical effect on the quality of the water
and subsequently on quality of service to
the consumers.

(fl) In Saidahad scheme, it was mentioned that
00 documents / records are kept of the
chemical analysis or tests~ it any, being
conducted. This is also absolutely
essential to ensure quality of water being
distributed.

(4) On the discusssion with division officers
and staff there is a feeling that due to
non—availability of sufficient runds many
repairs and maintenance jobs are getting
postponed. To fact in Saidabad scheme we
can see a fall in the ah.solut.e amounts
being spent on repairs and mainlenance.
Even Ihough it. is difficult to estimate the
extent of repairs to he carried out, the
feeling is we are a year behind in repairs.
The lessser importance to repairs will have
long term consequences in terms ~f quahit.y
of service, collection efficiency etc.

(51 The collection efficiency is in the region
of 55-60% resulting in a reasonably huge
accumulation of arrears. This might be re—
lated to the poor service levels arid even
delays in carrying out repair jobs.
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(6) T3y not providing for power charges and
depreciation, the expenditure on O&K Is
being understated with resultant implicat-
ions on incorrect figures being reported.
it is t.o be remembered that all assets have
a life span and hence need to be replaced
at some future date. Ti. is very important
that depreciation charge is provided for In
t.he accounts.

(‘1) The most difficult part of the study was to
‘estimate’ the distribution of water in
total and to individual category of consum-
ers. No records arc available for the pur-
pose. For private connections the income
demanded might. be a good indication. A
study on water distribution was done at
Tikrl scheme by inst.afltng bulk met.ers at
certain villages. This can give important
pointers on water distribution, wastage and
the problem locations.

(6) There is very little of analytical report-
ing on O&M costs on a regular basis to
divisions and other administrative offices.
The reporting today is restricted to copies
of tog books being sent to the divisions by
the plants. Further, very little informat-
ion was made available to us from t.he head
quarters at Lucknow either due to non—’
availability of records or difficulty in
consolidation / analysing the available
records. Timely information reporting is
very critical for control of O&H aspects
and costs.

UANDPUMPS

t$.15 The critical problems on hand pumps, as
analysed from the questionnaires and records made available
to us are

(1) It is told to us that the hand pumps are
actually used by around 125-150 people
which is only 50% of the deisgn population.
This implies that,

(a) either the distance to be covered
for reach i ng the hand pump i s
much longer than envisaged or
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(b) the average household size is bigger
than 5 [ the average in Saidabad,
Ttkri seem to he in the regon of
7—8 ].

It may not he right to assume the common
norm for all pumps. This may have to be
revised based on the location concerned,
dispersement of population etc.

(2) Similar to piped schemes, there is very
little information on actual usage of hand—
pumps, water wastage, quality of water etc.
An analysis of these aspects is critical
for a comparison with piped schemes and for

D futuredesion making.

(3) II is observed that for all most any kind
of repair a team of 4—5 people are engaged
on a daily basis. It is informed to us that
for most repairs the time required will be
in the region of 4—5 hours. This means that
4—5 people are engaged for 5 hours but get
paid for eighl hours. The wages for the 5
people was Rs.120/- day of 8 hours and
hence, on au average, Rs. 45/— is wages
for which labourers may not be working.
Tt is told in us that from 92—93 onwards
the pract ice of engaging daily labour
has been ~t(11)[)ed

(4) Depreciation on hand pumps is not. being
provided, even for analysis sake. As mdi—
cated earl icr this is essential to get the
real picture on O&Mcosts.

(5) Tt is observed that the 27 hand pumps put
together were not working for 139 days,
in 1991—92. Thig works out to 5 days on
an average per pump per year.
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6.15 The problems highlighted above may be known by
people at. various levels in UPJN. But the problem is quite
alarming. In a few years, ii’ the same trend continues, it
would be difficult to operate and maintain many schemes
without a huge subsidy from the government. The thinking
now should be to make UP~TN, over a period of time, a self
sustaining institution at least as far as O&M is concerned4
It Is difficult (or a commercial organisation like UPJN to

meet the twin objectives of providing service as welL as
breaking even on costs.

6,16 Some suggestions to rectify’ some of the —

problems listed above are discussed In chapter 8. These
suggestions have been made based on discussions with UPJN
staff, review of records made available to us and our
experience in conducting similar studies, As indicated
earl icr these are not made after a socie—economic
survey aud hence have Lu he studied In that light.
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BACKGROUND

7. SYSTEMS~ PROCEDURES

7.1 One of the components of the study is to look -•

at existing records maintained for O&M and to recommend
changes, if any, for improved reporting on O&H costs and
revenues. It is to be remembered that information

availability is not an end in itself but a beginning ,tor
better decision making. hence it is essential that people.~
reviewing the information have adequate authority to ta~o
decis ions. -.

7.2 A brief review of records maintained at
divisions and at the plants was made and brief
recommendations on information that needs to be captured ~-is~
presented in this chapter. A much more detailed study needs
to ho done covering more schemes/divisions before
recommendation on format.s for the records/MIS can be made.’~~

INFORMATION CAPTURE

7.3 The information that needs to be captured and,~
source for the same are mentioned below

Information Source
I I I— ——

I. Number of days on s~hich Log book/sheet
each pumping plant not
working

I I Ip I I

2. Actual operating hours of

plant arid service hours.
Power availability

I Ip I

3. flesults of chemical
analysis

I p
I p

4. Number of days on which
bleaching powder not
available

0

Log book/sheet I

Needs to be recorded in
the log book itself

Stock register

I

I

5. Extent of bleaching powder~ Log book/sheet
used on a daily basis
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- Information Source
I —

~ be~
classified into categories~ modified to include such
such as a classification

p pp p
— laps broken
— tap missing
— water not flowing
- chockages/leakage in

pipelines
- water quality not good

(blackish etc.)
p p

7. Days within which each Complaints register
complaint was repaired and to be modified
if delayed reasons there—
for such as

p p
- material not available
- labour not available elc

8. Other repairs carried out Repair register to be
with details of introduced, wherever not

existing
- when problem detected
- nature of problem
— reason for the problem

(old equipment, lack of
maintenance etc.)

— when repair completed
— cost (material and

labour
- days on which service

could not be provided
• i

9. Vuliagewise and assessee— Demand register
~.ise demand raised, coil—
e~t.cd and arrears

1t~. Cost. of labour directly Work register of
involved in scheme main— scheme
leniance

p I
• p

tl . Cost. of casual labourers : To be separately recorded
involved in repair and in works register
mai ii icuance

p I
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Information Source
I I — I
I — I

:12. Record of inspections To be introduced wherever:
carried out by not availableI I

I I

-JE
—AEE

I I
I LL. p
I Ip I

with time spent for each
scheme and purpose of
inspection

Log book to include this
in a form such that com—
pilation becomes easier

)

NOTE (1) List may not be exhaustive

(2) Where ever applicable similar records to be
maintained for hand pumps also

(3) Existing records should be continued.

:13. Usage of vehicles to be
identified to schemes

~‘

I $
I I

I I
I S
I I
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RECOMMENDED1413

7.4 The MIS that needs to be generated are I
essentially from the records to be maintained at the plant
and at the divisions.

MIS

7.5 (1) Schemewise/plantwise numberof days on which I
plant not working and % of total number of
days in a period. The same compared with %
in last 2 years for the same period. —

(2) Actual average operating hours per day of
the plant pumpwise for a particular period
and average service hours per day. Same
compared with data for last two years.

(3) Production in total KL per pump and in
total for the scheme for a period as
compared with production during the same
period in the last 2 years.

(4) Periodic reporting of actual distribution
in KL to various points arrived at by inst-
allation of bulk meters and calculation of
wastage in total and as a %. Result to be
comparedwith last two similar studies.

(5) Schemewise number of days on which chemical
tests not carried out and corresponding
chlorine content iii those days.

(6) Analysis of complaints received and arriving
at % for each category in relation to the
total number of complaints.

(7) Arriving at cost per KL of water produced1
distributed and sold split into direct
costs, indirect costs and depreciation.

(8) Comparing revenue demanded/received per KL
with cost per KL.

(9) Analysis of costs into variable and
fixed and deriving contribution per KL.

A similar MIS can he prepared for a ‘block’ of hand pumps.
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7.5 ~n yearly analysis of these MIS can be done,
which can be an important input to the budgeting exercise.
These HIS can also point to major repairs that need to be
carried oijL on schemes. Further inter—scheme comparison in
the same division/circle can be attempted to decide on
schemes where revenues have t.o improve or costs are to be
control led.

7,6 Circlewise, consolidated costs per KL of water
produced, distributed and sold (for piped and hand pumps
separately) should be sent to region and to Lucknow head
quarters. These will be important polnte~s for tariff
suggestions and for Identifying problem locations for cost
control

I
I

I
I
I
I
1
I
1 71
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8. CONCLUSION

8.1 The report so far has presented the background
to the study, actual and real cost of O&M and an analysis of
the problems in O&M of rural piped and hand pump schemes.
Even th~ouh this study does not intend to project the
results of the study to UP.TN as a whole, the problems may be
similar.

8.2 In the following paragraphs a few suggestions
to correct some of the problems facing UPJN have been —

recommended. As told earlier, these are not based on a

socio—economic survey and hence have to be read in that
light.

OVERVIEW Qf. SUGGESTIONS

8.3 The suggestions are essentially aimed at

proper evaluation of schemes at design stage

- critical importance to evaluation of O&M
costs and revenues before scheme final isation

better revenues through taxes

involving voluntary organisations / private

contractors in O&M.

The objective should be to take up only those schemes which
are financially viable and where O&M will be the
responsibility of local bodies or voluntary organisations.
Thesc drastic steps are needed to make IJPJN a self
sustatning commercial organisation.

SUGGESTIONS

8.4 The suggestions for overcoming some of the
identified problems are listed below. These have to studiçd
more carefully and supported by field studies before a final
decision can be taken.

(1) A comprehensive education effort to tell the
population about the iced for safe drinking
water and the consequences if this is not
available. The need to pay for water should
also be emphasised.
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(2) The decision to have a rural water supply
scheme (either piped or hand pumps) should
be made by the population represented by the
local bodies. The local bodies should then
approach the UPJN for taking up the scheme.
UPJN should take up the scheme only after an
undertaking that maintenance will be the
responsibility of the local body concerned.

The responsibility of UPJN will be to exe-

cute the scheme and hand it over for O&11.

(3) It may be essential to involve the people
right from the pLanning and design stages
of the project. This may be in identifying
location of pumps, stand posts, hours of
supply needed, area to be covered etc. A few
persons identified at this stage from the
population can later be involved in O&M.

(4) Conducting a socio—economic survey before
a scheme is approved. This is essential to

get a feel for need for water, ability to
pay, intention to pay and other social
factors which have a strong bearing on a
sensitive issue like provision of water
supply. The survey should be a pre-
requisite for approval of the scheme, say
if the scheme value is above a certain
limit.

(5) Due to lower cost recovery, lesser money
will he spent on O&M of schemes, which will
have a bearing on the quality of service
and hence on the collection efficiency. The

j revenues and O&M costs of a scheme should
be closely evaluated during the planning
stage itself and the sensitivity of the
same to critical parameters like inflation,
tariffs, wastage factor etc. need t~ be
studied. The results of the evaluation
should justify taking up the scheme.
Development of a O&M financial model may
he taken up for the purpose.
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(6) Voluntary organisations may be asked to

take up O&K of rural water supply schemes. 1
These organisat ions may be asked to make
each scheme self sustaining. Some of these

organisations are available at village/
district levels.

(7) The O&M of rural water supply schemes may I
be given to private contractors who will
also have responsibility for revenue
coLlection. It may also be worthwhile
to include the private contractors in —

design and construction of the schemes.

(8) For existing schemes, there is a tariff
fixed for public stand posts also. Efforts
may be taken to recover these charges from
the households, which may have a good
bearing on the cost recovery. The
responsibility of recovering the PSP charges
may be given to the local bodies.

(9) Recovering a portion of the costs through
a ‘Tax’ on all households in the village —

both for handpump and piped schemes. Since
there seems to be a basic lack of
inclination in paying for water, this may
be an indirect way of recovery. The
modalities for this ‘Tax’ needs to be
worked out.

(10) It is to be remembered that all assets have
a life span. They need to be replaced or
extended. It is important to recover
depreciation charges also in order to
ensure availability of funds for replace—
ments/exten,jons.

(11) There is need for a closer monitoring of
O&~’t costs at various levels through
improved Management Information Systems
(HIS).
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(12) A periodic analysis of actual distribution
at various points may be made for each
piped scheme by installing bulk meters for
a fixed number of days. This will also be
useful in analysing wastage and the
problems in the distribution lines.

CONCLUSION

8.4 It is near impossible for a commercial
organisation like UPJN to achieve the twin objectives of
providing service and also breakeven on costs. The
situation on O&M is quite alarming and immediate steps are
needed to ensure better recovery of costs. The experience
gained in the past should become inputs for future planning
through better evaluation of schemes and critical importance
given l.a review O&Mcosts and revenues.
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QUESTIONNAIRES



U.P.JAL NXQAI4

I R~VI~WOP O&MCOSTS
OP SELECT 8O1EM~$

I (PIPEp WATER SUPPLY)QUESTIC~N~XR~

I
I
I

I
I
I
I
I
I



!$ VIEW OP O~(COST
~IcENAtRi -

NAME OF ~ SOIEM~ ,

DIVISXc~

BUD DIVI8I~

UcTIa~

I. ______

1. Scheme ccn~,1t.d in th. y•ax

N~mibrof y..re for c~n~1.tionS

2 • Sourceof Water for the a them. $

Tube well
River (sp.cify name)

Ponds
othez8 (Specify)

3. If aurfac. waters atozaq *
capacity.

proj eat paramet.ra
Supply arab to bs
cover.d.

(b) Villa gee to be covered
Cc) Total population in

the .r.a
Co

Cd) Populetion erag
(a) Pumping 8tations

and their capacity.

(f) Ovsr¾~adtank8 and
their storag. capacity

(g) Length of ai.tribut ion
line..

(h) Number of connections
planned

— metsred
~ wunetered

(1) Number of public
stand poets planned.

CJ) expected 1eve1~wat•r
production (kid)

Ca)
(b)
Cc)
(d)

I
I
I

I
I
I
1
I

—

4. J’inal

(a)
*



(k) expected 1eve1~ water
di5tribution Oild)

(1) Waøtaqeanticipated
(kid)

Cm) Lpcd aaaumed.

5. Pine]. project coat particular. *

1.

2.

3.

4.

5.
6.

7.
8.

9.

to.

Cost ~on~annt

Totals

6. Pfnding pattern for the ~ch.m. s

Pzianced By Amount IRS. laca)

I
I
I
I

3

7. Anticipated O&M Coat
(at the time of project finalisation)
Head of account Yáar 1 IYear 2 IYear 3 JYe~r4IYeax5

Cost per Xl. of production S

Coet per Xl of d.t~tributi~:



I

8. Cost of expansion of the ichin• s Total h.
( if any)

YEAR Rs. (L*c~)

Targetted benefit8

(a) Population coverage $ $
(b) Villages coverage S

Cc) Number of connection

Cd) Nuaber of itand poati I

9 • Manpower required for O&Mof t ?otal I
th. athem.

~1. L~ve1 of
No.

pérean Nwther
pere~a

of Desires

IL 3(~IEt’E/Y~AR SpEcIFIc
Cd.taile for the ysara 1989-90, 199O~91.1991~92)

1989-90 1991—92

A. PHYSICAJ~PARAI�TERS

1. Villagea coverId
2 • Population covered *

3. Popu1~tion not covered $

4. Total number of conni~ctions
(.) domestic metered
Ib) domestic unrnetered

Cc) induztria1/comn,erci~1
(n*t red)

(d) otheri — metered
Ce) others — uiwnetered

5. Nuither of pubLic 5tand po~t~. *



6 Number of working meters

(a) do~wetic

(b) induatri*1/coIRs.~cia1

(a) otheri.
7. Actual op~r*t1nq hours of

the pw~ingstation.
8. sate of pun~ing pr hour(ltre) S

9. Calculated production (U)
(mention the number of d~yaOn
which punping stition wai
worki.ng

10• Houre of supply maintsined
(or ~n averageparday )

11. Wat.z dietribution (k])

(a) doti~tic meterd

I (b) domeetic

Cc) induatriel/comrnerci.1

I Cd) oth•rs metered

Ce) otherd .u~—rn~t.radI Cf) Public 5tand postsNOrEs (Mention below th’~method
of c.lcul.tinq the dietributian)

1 12. Wastage of water (total Xl.)

I Reaaon~ (with ~O
O

(a) Normal

I (b) loikagss(c) Illegal tapping
Cd) otheri specify.

1 13. Zatimstian of

I
1
I
I
I



I
I
I

B. FDIANCIALPARA1’~ER~(f~!~.) ~ 199O~91L ~991.’92 I
1. Water chnrge demanded

(a) docvatic ~terd I
(b) dome~tia~meter.d

(a) induatri.1/comm.rci~1 I
(d) others.

Totals 1
2~ Thriff structure

(Enc1o~. for th• three
years)

3 Revenuescollected

C,) doin,etjc metered

(b) domsBtic ntm.t.r.d
Cc) indu8trial/conv*rcial
(ci) othera.

Total I

4. ~‘that would have been the
demand if all dom~tic/
induatrial connectiona
were metered?

5. Arr.ara of demand

(a) domeatic metered
~b) dome8tic ~mmetered

Cc) jndustriaVcoii,~ercia1
~ :1; Cd) Oth~rr.

Totalt

What % of total arrears

will be greater than ~ yeare.

6. Other income collected
(ap~cify by name)



C. OP~RATI~& ~1AIMTEN?NcE
~OSTS -

3AL~P!~W~GE8

1. Manpower eu~1oy.d on the
~cheri~
— Direct

Indirect

Total

1989i90 &99O~.9i ..122

IiV1~L - Dfr~7 - SkiIled/ S Time
— Indirect Uflekjlled on 0 & N-

~- — TOTAL

NOtet 1. Por ca~u~11t~boursre, Indicate no. of days
for which used.

2 • Skilld & unakilled perticul.ri may be given
~ for WC!.

2 • Actual manp~,er cost at
1ove1~defineil t’~ (1)

Total (in Re.)

I~V~Ia

Tot~1s

If for Borne levele the c08t5 are directly
inciwiod in some other head of accOtmt,
~tnd1y indicate actual ~oet and alno the
fact that the eam.lflia included in another
head of acco~mt&kd specify the head of
acv!OW~t.



P.R.. 11

1
I

1989~1 199Q~91 t991-92
I

(3) Actual direct m~p.wertsst
by sub head of acc.i*~t

SUB HEAD

(Le) Ext~t •~m~Ip.wer
cst 9s,.patd in
each year.

I
I
II
I
1
C

T. t al —



(C)
Pag~e 12

(i) H.~se p.wer .1 the
ptaplng statisa.

1989-90 1990—91 1991.~9Z

(2) Rate chargedby ~
(e~c1ssatariff t•r
laat 3 yesrs)

(3) iu.nt~.~i am.imt charge...
eble by EB(~)per~th

(4) Value .f Bik. received

fr.in EB

P.wer charge.paid

Calculatedpswer csn~

I at~pti.r~ baBed a h.ura

p~ped & HP.

1 (7) Calculated p.wer charges.

1
I
I

I
I
I
I
1
I

(5)
(6)

~H~I CALS

(1) Quaitity .r c1~emtca1s
c~eurned:

Item 1Unit .Z
IMeamare



(C)
CHE~1IcAL$(cXt~TD)

(2) Actual e•at •f ch~ica18

c.asumed - T.tal(%)

IT~71

1989-~ 199O-91~ 1991—92

I
I
I
I
I
I
I
1
I
I.

(3) ~ IQZ’ u8age per KL
if pr’.ductiin

IT~



Pane ~

9

(4) Average pricea if
ch~ica1~-~ year

—xc

-

IT~4

1989~3 i9~-91~ 1991-92

(5) St.ck •
i* qUXl
every y

f maj.r
tity ~s
ear.

ch~i
at

cala
3/9

IT~l I
I

Ui~it•f
Measure)



R~AIRS A~D MAThT~411 CE COST

(1) Specify v~ri.us kl.ads .f
~aint~a~ce a~drepair
carriediut and tsr each.

— The material aad
c~a~ittty•t the same
rqui red

. The b11p. r.quir.d t•
be spst by U.p.Ja].
Nigsa.

(2) Actual c.at .t r.pair~
and ma1nte~anc.(T.ta1(its)

14 tuber .f dirct lab.ur
iotuafly lnv.lved 1*
R&M.

I
I
I
I
I
I
I
I

1989-90 I9~O-91 i991-9~

TOTAL ~



(3) Number .1 repair j.b
carried eut.

1989-90 1990—91 199la.92

I
‘P
I

SUB Mi~:AD TYPE OF
JOB

I

(4) Number .f days in
which water n.t
eupplied and reasens
theref.re(in perceit~ge
terms).

(5) Eatimate .f repair’s ~nd
maiat~anc. c.at ae
budgeted (what ahiuld
have be~i the c.st)



(b) Esttaate .f repair~rke
t. be carried .ut * value
terms as a date.

!!fte— r.’

I
I
I

QUIP$~ITS/V~TICLES

Ci) Equipa~ts/Vehtc1.aused
in •peratt.ct & maint~ance
and nt~bers ueed.

i989-~ 1990-91 1991-92

I
I

(2) Year .f prcure~ett aid
c•at .f purcha.. .f the
absve

(3) S utt1isatt.~•f ~
absve f.r 0 & M.



Pate 18

1989-~ i99O~-9i ¶99i-9~

(4) Cat .f g~ai*t~ance.f
these equipm~ts/cars.

- T.t31O~)

C•st per tnl.t ,~eag�
(eay h~ws tsr equipaenta
and Kms.f.r cara).

GRI~AL

(1) Difficultie. faced by the
ache~e in 0 & P1.

(List ds.~the pr.b1e~)

L~) c ~

(2) Mala rea.~-~s f.r th. 1.w
c. at rec.very.

I
D

I
I

(3) Suggeeti.nas~meth.de ts
I 1.~rsve

a
I
1 (4) Other remar~a.

I
I
I
I
I
I



Page 19

(1)

(2)

(3)

(4)

(5)

r)
R~ORDS MADI TAIN E3

Give a list •f rec.rds
mai*talaed at vari.ua
•fficea al.*gwith pur.-
p.se tsr the same. I

I
I
I

Kindly ~c1s5• the f.11.wtnR(for 1989—90,1990-91, 1991—92

Budget d.cuamt

Annual matnt~~ce budget

Capital budget

Annual acc.i*tlng etatea~nta

-P&L

— B/S

Rep.rt •~ pil.t studies
snO&M.

Find pr.ject c•5t
d.cua~tt

I

(6)



I
I

I
ii
I
I

I

I
1
I
I
I.

I
I
I
I
I
I

— U. P. JAL NIGAM

REVIEW OF 0 & 1~ C~)ST

OF H~1D ~SMP5CH~1E

NOVE~1B~1992



REVIEW OF 0 & N COST OF H~t~D PUMPS

034 ERAL

Ci) L..catl.n •Z the Hand Pump

(2) Type .f Hand Pump

Psge I

Year .1 tnetal]ati.n ~id auth

Oriaal c.st

Prsp.aedlife .f the pump :

C.at fimded by

AT ThE TIME OF Th8TALJATI~

Area te be c.vered

P.pu1atL.~ t. be c.vered

Lpcd a8s~ed

Pr.ducti aa8uxned(KLD)

Basic price ~.

Iaata11sti.~c.~t ~. —

Ttal t~. ____

MA1JOR R kC~4~iTSCkRRIED OUT AFTER IN STALL&TIC}~

Year .f rep1~ce~e~t

C18t •f rep1ace~ne~t-

MA~POW~ANTICIPATED AS REQUIRED FOR M~fl~T~ANC~

(3) MkRK II, MAJ~III

I
I
1
I
I
I
I
U-

(4)

(5)

(6)
(7)

Ci)

(2)

(3)

(4)

(i)

(2)

Level .f pers.~I~direct/d1rect Tt~e~ ~‘~“

~



SPARE PARTS FthQUIREI) ~DR NAN T8~~NCE-NORMS

METERI AL/ SPARE ~KDWOFTH~
REQUIRED
TO BE RE-
PLACED

TYPE OF
REPAIR

0 TIME REQUIRED TO BE ~P~JT Pt)R REPAIRS (HouRs TOBE SP34T)

I.
I
I
I
I
I

TYPE OF REPAIR LEV~ OF P~PLE
/ ~,~••I•

c~S ~

I
I
I
I
I
I

(Prev.tive aa*t~ian~e 5hIu].d be ii~c1uded a~ ~ type •1 repair)



PIIYSICA PARA?!~ERS

(i~ P.pu1ati~ c.vez~ed

(2) Lpod assu.sed/expected

(3) Water pr.ductLM,o(ILD)

(4) E,~ected waatage-.f
water aa a % •f prs—
ductin.

(5) Number .1 daya ~
which ha&dp~pwas
*•t w.r~in~.

(6) Reas.a8f*r *i.w.rt-
tig .f the pt~:

(7) T.tal n~ber.! ~iandpu~p

withifl the divizi.si

- Within the juriadicti.n
.f the JE c~cer~ed.

1989-90 1990-.91 1991.92

(perc~ttag..f t.t~1,~ab.ve)

I
I
1
.1
I
I
I

REA~I9c~S



1959-% 1990-91 199192

O&M~)ST

MAN POWER

Manp.wer

(2) Actual hiura ap~by the
direct ~np.wer fir thie
handp~p(fr.* leg b•.k and
).b card)
J~i*c1ude~b.th repair ~d

aaiat~anoe)

L.3) T.tal L~th~urgav~i1ab1e
t. the direct lab.ur t.be

en a gr.~ •Z hand
pu~pa.

(i) e~p1syed .~ the

LEV~J DIR~T/
IN~T

~ILL~e~
t~ILL~r

I
I

LEV~

CHOuRS SPBIT)

I
I.

I
I
I

* Fez casual lab.ur indicate ~a~ôay5 f.r which used in each year.

I
I
I



DIRECT

MATERIALS

Number/type of repair job

carried out on the pump:

TYPE OF REPAIRS

(Number of repairs)

—

1

Manpower (~~. %.

Cost of Manpower -Total Rs

LEVEL

INDIRECT

S

~99O-91 1991_9211989—90

I
I
I



I
I
I

Ii
F
1~
I
I
I

(2) Spareparts used in repair

of the Hand pump :

SPARE PART

1989—90 1990—91

(Numbers used)

i991—9~

(3) Cost of Spare parts used

SPARE PART

(Costs) R-~.



(4) Average Prices of Spare

Parts

SPARE PART

VEHICLES USED

(1) Extent of Kms run for
maintenance of the pump

(2) Average cost per km of
running the vehicle

(3) Cost of vehicle for
hand pump maintenance

I
I
I
L

1989—90 1990—91 1991-92 I
I



INSPECTION

(1) Extent of time spent on

inspection by various

levels of peop1e~ ‘~-

LEVEL

1989—90 199 0—9 1

(hours spent)
1991—92

I
IL

I

(2) Total time spent by

various levels of people

in all hand pump

maintenance

LEVEL



TOTAL MAINTENANCECOST FOR I-lAND PUMPS IN THE DIVISION

ci

e. °~
(1) Direct Cost of mairitarice

DIRECT COST

a)

B)

c)

d)

1989—90 19 90—91 1991—92

I
I
I

(2) Total value of spare parts

ç~rchased for hand pumps

maintenance

I

U



CENERAL

(1) Number and type of complaints

received on the haridpumk

TYPE OF COMPLAINT

1989—90 1990—91 1991—92

(2) Problems faced in maintenance

of hand purn~o.

(4) Records maintained for

hand pump maintenance at

various offices (indicate

name of record and purpose)

(3) Suggestions for improvement

I
I:

I

I
I
I
I

I



I
Kindly enclose Reports prepared by the division on

specific studies on cost on Hand Pumps

Yearly statement on cost of hand puinps

(last 3 years) I
I
I
I

I



4.

LIST OF PEOPLE MET



ANNEXURE II

SAL NIGAM Q&!f STUDY

LIST ~ PEOPLE I1~I

Member, RSM

Managing Director, UPJN

Chief Engineer, South +

Dutch Co-ordinator

Chief Engineer at Lucknow

SE, IT, Circle, Allahabad

SE. VII Circle, Varanasi

FE, Construction Division,
Al lahab~d

EE, Additional Construction
Division, Allahabad

EE, VI Construction
Division, Allahabad

EE, Maiantenance Division,
Varanas i

AEE, Saidabad Scheme,
Al lahab&d

SE, Saidabad plant
Al lahabad

AE, Hand pumps, Allabahad

SE, Tikri ,~Varanasi

Divisional Accountant,
Tikri, Varanasi

I. Mr.

2. Mr.

3. Mr.

4. Mr.

5. Kr.

6. Mr.

7. Mr.

A. Mr.

Robcrt Treitsch

R. S. Singh

Y.N. Chaturvedi

V.P. Gupta

S. K. Slngh

1~. K. Sharma

Mahendra Singh

N.C. Guita

I
•1.

9. Mr. J.B. Bats

10. Mr. S. K. Srivatsava

ii.. Mr. P. N. Shukia

12. Mr. R.P. Sharma

L3. Mr. S.K. Verma

14. Mr. D.M.P. Singh

15. Mr. Panna Lal



I
I-

I:
I
I

I
I

I:
L
I
I,
I
I.
I
I

SET OF OUTPUTS



~ ~

‘~

PIPED 9)UC: SAI02W~

1? J~NI~2 11023001524 P007(ET
~VWI 1W 0612 ~TS

PMTIQJ.~ 2*109-40 2 DC

M~RE III

TOTALS aEr PER 63. (F

1990-91

805ER PWLLaD

1991-12

c

*

aET PER 611W

21~-90 1990-Il

~TERCIBIRIIWtD

*99112

i aEl

1*989-10

:

PER P3. IF

1990-41

09758 SOLD (*1c0211106 (F TOTAL

*992-42 11989-90 *9904* 1491-92

-

*99041 2 DC 1991—92 1 TIC :1109-40

~n~scn*D 1 :
— I I I I 1

I
‘

It) Ihrtct w~t
(2) Indnict cmt

398390
69450

2311% 5.00% 199400 -13.1291
16~O 131.06% 96~ 40i01

0.24
0.00

0.21
0.15

0.21
0.10 1

o.u o.o~
0.14 0.32

0.36
0.18

I 1~46
0.46

1.50
1.06

1.~ 45.13% 39.141
0.6* I *4.302 27.6.51

40.502
*9.66%

1
(

(37 0~r,ctdl~
*4) IntuW

1196115
~

296*15 *96113 1
E20 I

0.22 0.16 0.2* 1
I

0.39 0.37 0.36 l 2.30
1

2.27 2.21: 40.~% 15.~
1

39.04%

\

Totil

(4) ti~ d..a~,d
(5) trc~.~1l,ctid

480683

92000
1 *06000

590463 21.502 491515 -l6.629~

97000 5.439 l5~0 6.2.9967
1~O0 1.99% 162600 50.56%

0.53

0.10
0.12

0.53

0.02
0.10

0.52

0.17
0.11

I
1

0.96 1.12

0.28 0.28
0.21 0.20

0.89

0.29
0.29

3.22

0.6*
0.70

3.94

0.63
0.10

3.10 102.001 100.~

0.99
1.02

l0o.~

(6) Othiv i~ 1 1 1 1 1

bOil dossided 92020 97000 5.433 119002 62.8967 0.20 0.09 0.17 1 0.18 0.29 0.29 0.62 0.6.3 0.99

ToW recno,d I *06020 102002 1.69% 262600 so.ses: 0.12 0.10 0.17 1 0.2* 0.20 0.29 1 0.70 0.70 1.00

(1) Surpluid(0**icit) ~
dMa~

(8) Sw~1~&t06fitttI
r~e(v.d -

:
: -393600
I
I -379023

—493483 29.35% -134323 —37.39%:
1

-483445 21.002 -379115 -3L462

.0.43

-0.42

—0.45

-0.44

—0.35

-0.35 1

—0.79 -0.93

-0.78 -0.9*

-0.61
~

-0.6.0

—2.61

-2.52

-3.2*

-3.14

I
-2.10

.
-2.07

Coot r~ry ~ rect*iid - 21.829 *8.29% -*6.20% 13.031 02.5767 :

9Jo~y1WICM15ETE

Ou,ct coil
(2) Indirect coit
(31 precia*Ioi
*3) Intenet

Total

(4) l~ desoidid
(5) lec~ricilvid
(6) Other *_

43631?
I 69450

1 *96113
1

74540*

42000
: *06000

408969 12.01% 518702 6.1021
*6~O *31.062 90900 -40.7067
296*13 *96*33

E02 I

9~2 10.875 011719 -4.~1

91000 5.430 118000 62.~I
*09000 2.89% 162600 50.561)

I

0.46
0.08
0.22

0.77

0.20
0.22

0.44
0.15
0.18

0.71

0.02
OdO

0.55
0.10
0.23

0.96

0.57
0.37

1
:

1

~

;
I
1

0.84 0.93
0.24 0.32
0.39 0.37

1.39 1.63

0.29 0.19
0.23 0.20

1

0.94
0.18
0.36

~

1.41

0.29 1
0.29 1

2

2.89
0.46
1.30

4.63

0.63
0.70

3.18
2.06
1.77

5.3*

0.63
0.70

3.26 62.16% 57.64%
0.61 I 9.99% 19.242
1.73 1 77.94% 23.520

~

5.10 100.00% 102.00%

0.99
2.02

~

63.9*1
*1.93%
24.16%

100.06%

Tat,Jd,~ided
Totil rec.lesd

92000
*06000

I

97000 5.430 *50200 63.0921
*08000 I_Ut 162600 50.564)

I

0.20
0.12

0.09
0.20

0.17
0.27

1
:
~

0.28 0.19
0.21 0.20

0.29
0.24 :

(

0.6*
0.70

0.63
0.70

0.49
1.02

1

(7) 06tploi/*1eficIIl i
js.gId

(8) 96iples/(06fIcltI oi
~c.ived

C~tr~es,•yoi rioleid

I
I -4~01
I

I .‘99~I

15.201

I
751302 23192 403119 -12.992*

U’-
740312 24.288 401*9 ~I2.~1

I
*2.730 15.70% 20.030 51.201)

-431

4.15

4.68

4.67
•

4.69

0.69

1
I
I
I
I

1.21 -1.42

1.19 1.40

—~

I
1.19 1

I
2.II I

I
I

4.04

3.99

4.08

4J1

I
4.t1 I

I
4.*S~

I
I

-

C

(

C

C-

C

(

(

C

C-

(

C

C

C

I — — — — — —



(BflU(TS IF 0$T-CTIfl 1

III ))vçaer coals I 202150
(2? Poser
(3? Diasicalo 1 3300
III 9 1 9 materials 1 76000
~?Ot0ers 1 8300
(6? Oepnciatiwi 296177
(7? Interest

total I 402683

18? Centage

Total 1 402683

CoflUflS IF (Zr-REM I

(1) Planposer coats 1 202*50
(21 P~r I 215902
(31 Oiesicals 1 3416
(41 R&Nsaterials 1 7~0
(SI Others I 8380
(6? Depracastios 1 196133
(7? Interest

Total 1 701901

(8? Centaqn

Total 1 70190%

P1(951CM PWfl I

?I(P~aiIatioacorersd 1

In) Doseslac metered
It? ~eetac atered 6704

Ic) ln6ietri ii /cel..
(dl Others metered I
let Other. ammeterS I
It? Pahlic tImid poet. 24296

325600 61.073 242*50 -25.63%? 0.22
ERR ERR?

3100 3400 9.68%? 0.00
56000 -26 321 4(00- -73.5711 0.02

9650 16.271 *0630 *0.36%? 0.0!
*96113 296133 0.22

ERR £891

590483 21.581 492313 -*6.621? 0.53

ERR £

590483 2I.581 492312 -16.621? 0.53

325600 61.0)2 242150 -29.611? 0.22
256650 *8.8)2 311932 23.88%? 0.24

4319 26.44% 4854 12.381? 0.00
56000 -26.321 40002 -78.57%? 0.02
9650 16.211 10850 I0.3611 0.01

196*23 *96)33 1 0.22
ERR £961

848132 20.870 8117)9 -4.321? 0.77

ERR

918302 2087% 811719 —4.371? 0.77

(93! *920 (9%?
6840 2.03% 5200 -23.901?

ERR ERR?
ERR ERR?
ERR £88?

3660 5.63% 2693*

33003 3401!

9.40

1 0.05
1 0.15
1 0.02
1 0.39

I 0.96

1 0.96

1 0.40
I 0.43
1 0.0!

1 0.15
1 0.02

0.39

3.39

‘.39

1 1.34

1 0.02
1 0.50

1 0.06
1 1.30

1 3.22

3.22

1 1.34
I 1.43
I 0.07
1 0.30

1 0~06
1 3.30

4.65

1 4.65

— — a a a aS- fl - — — a a
U U

3M 91681 3460 WTO( PROJECT
ALVIEW IF WI aEbS

PIPED 2X?~

TOTRIS 10%) PER 61 IF 40TER 9%OaaO aET PER EL IF I4TER %ISTRI9JTE% 0$! PER 6’!. (F flI ~t0%1%19tIF ¶0161

PMT1QL~ 1(909-90 1 lIt 1990-91 lIRE 1991—92 1 Pt 11909-90 1990—91 I991-92 1989-90 3990—91 1491—92 1989-90 I990—91 1991—92 i~99—9. 1490—91 1491—92

0.29 0.26

0.02 0.00
0.0% 004
0.0? 0.01
0.16 0.2*

0.5.1 0.52

0.5.3 0.52

0.29 0.26
0.23 0.34
0.00 0.0?
0.05 0.04
0.01 0.0?
0.18 0.21

0.77 0.86

0.77 086

0.62 0.44

0.01 0.01
0.11 0.07
0.02 0.02
0.37 0.36

1.12 0.89

1.12 0.09

0.62 0.44
0.49 0.50
0.03 0.03
0.11 0.07
0.02 0.02
0.37 0.36

1.61 1.41

1.61 1.47

(

2.12 1.52 0)621 55.141 49.181

0.02 0.02 0.6-4% 0.521 o.691
0.36 0.3 1 15.651 9.49% 9.12%
0.08 0.01 1 1.711 1.633 2.161
3.27 1.23? 40.302 33.221 39.941

3.84 3.10 ? 306.001 *00.001 *02.002

3.04 3.10?

2.12 .52 1 20.801 38.30% 71.830
1.67 2.00 1 30.161 38.25% 39.172
0.03 0.03 1 0.49% 0.51% 0.60%
0.36 0.3 1 *0.83% 6.601 4.93%
0.06 0.01 1 5.18% 1.14% 1.31%
1.27 1.23 : ~ 23.122 24.161

5.51 5.10 100.00% *02.02% *00 00%

5.52 5.10

TOTAL 33000
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PIPEC ~U(, GA18R~

(1111. ItEM 1I~fl PCi
~VI~ Ii mm

CI toUt c~ftictiufl
(ii Domatic attired
(hi ~nt ic sntznd 832
(ci trostrtillcset..
(dl Ottert attired 1
It I Others uatzrid

131 Pttic stw~posts 1 195

(4) Ptuq hairs p.s 4~4
(SI Pitt p1 p’a~g

11p.( : 2)00
(SI li. *4 deys icrked
(71 Pr~tt~i (XLI 548604

41 Pu~nnqhairs p.a
(SI Rite p1 pa’~s ((psi

(II It. ci deys ~or~.d
Ill Pro&tiai (XLI

(lii TOil. PWt1~(�3 7450
(Th1TQT&P~ET1G(1MKL 910836

(8) Av.rsit cfl(s*,(Iaiuipd
(ii Dcststic attired I
(0) Itnstic ~trnd
(ci lio,strisI/crl..
(di Othirs attend
iii Others imattired
((I ñthhc sts~cits

(9) liter dtstributiadKLi
(ci Oossjtk atiS
(hi Oim.stic jrup.terS (50840
(ci indestriii/cS(..
(di Otters mitered
(,lOtlwrsaetsS
ill Pi*ttc standpaitt I

TOTAL I 508367

EM 240 EM
t5 2.03~ 650 -2338%:

ERR EM
EM EM:
EM F

210 7.692 238 13.138

3608 —(7.1381
2100

EM EM:
45461* -11.i3E

4776 5*,2c% 4201
(950 1950

ERR
558792 5l.2c% 49(517

9130 22.55% 7009 —14.47%
((07196 21.52% 946125 -14.56%

EM
EM
ERR
EM
EM
EM

EM 42040
(53900 2fl 117000

EM
EM
EM

5.61% 393193

4.54% 552341 4.1081

i TOT~S

~~iratms :1989-co

COST P94 O~lITER PRQOIAX0 : OW PERIL IF IOTER OISTRJWTED UET P911 iF MATER S&O QPflITIM iF TOT&

1990-91 0 X (991-92 1 1~ 11989-90 1990-91 199F-92 :1989-90 1990-tI 199112 :1989—90 1990-91 1991-92 1989-90 1990-91 199-92

4~4

2100

548604

3096 -(2.041

EM
—12.04%

EM:
EM:
EM1
£981
EM;
EM1

EM;
-23.98%;

EM
EM
EM;

4.95V314636

I
— S — — — —



——a-a Sa!~ a)a a_a a~_1a-_ a a a a a a

1? 14!. MI~ (ItO 81104 PRRIECI
REVIEW IF OUt QETh

PIPED OXtE: SAIDA8RR

TOTALS COST PER EL IF 14TER P9(00111? ~T p(R ia IF 141(9 %15T919fl[8 : COST PER 6’!. 7141(9 COLD: COfOS1TIWi IF TOTAL

P00T1DiL~ 11989—90 1 lIE 2990-91 9 lit 1991-92 1 IRE 1989-91 1990—9! 2991-92 (989—90 (990—91 (491-92 (989—90 (990—91 1992—92 :1989—90 1990-91 t°91—92

(101 Rotor mostigelktl 1 405274 570860 42.831 393064 3I.961 1 1

till RWoitsqo Gi pro&tz~i? 44.47% 52.27% l’.48% 41 631 -20.36%? 1 1 1

1121 060cr sold (ELI I I I I
Is? Domestic metered I ERR 42048 ERR I I I I (
(8~Domestic wintered 1 (50240 251900 2.03% IIW6’ -23.981? 1 1
Ic) lr.dustrlollco.el.. I ERR ERR I I I
(8) Othetisoterid I £99 ERR? I I
Is) Others winters I ERR ERR 1 1 1
It)Pitlicstwidposts I ERR ERR? I I I (

TUTR!. 150248 153900 2.032 159048 3.301

(III I sold so pr~Sictiai *6.581 13.90% 16.812 1

((4) Ipcd colculited
(a) Domestic metered ERR ERR ERR s~ £81 I
(8) Domestic wimetered 62 62
Id lr63is(riLI/coneI.. ERR ERR ERR £81 ERR I
(dl Others metered £911 ERR ERR ERR ERR?
Ic) Others asters ERR ERR ERR ERR ERR?
(fI9ttlscstos~Octt 40 40 40 1

I:



___________ - r

PIPED 8)øti ER1D*O

FlI*Elk P~(TRS

It) liter charqn demiSed
fit ~mstic metered
(01 ~ct’c mactired
Ic) In&strio(/cesi..

(dl Others metered
tel Others asterS

(2) 0iur~escollected
hI ~istid metered

(01 ~mtstscattend
Id hdMtrul(wI..
Id) Others metered
(,) Others attired

131 Deemed it ill priest.
cancticess mere uttaradi
lit ~sttc uttered 1 151000
tOt ~aestscattired I
(ci I~,stria1IcatI..
(dl Others metered
Ii) Others muttered

TOTAL I 151*

(4) Doe-sirs of demand
(gi ISestic metered
ItI E~esticattend
Ic) isoatrisl/cal..
Id) Others miteS
tel Others attired

(5) Cot lictawe efficiency I
lit ~estic metered I
(0) ~estic attend I
(ci l,oestr(s11c~eI.. I
(dl Others eaterS I
tel Others weuitsrsd I

U1TALEFFICIOCY I 115.fl%

1W
97000 5.432 150800

ERR
ERR
1W

97000 5.43% 150200

EM?
62.8991

EM:
ERR?
£991

62J19%;

EM 5760) EM?
100000 1.891 10200) -2.789?

ERR £991
ERR ERR?
ERR

108000 (.89% 162602 50.56%?

— 29.871;
£991
94?
EM
ERR?

200000 29.875;

ERR;
2600)0 14.50%?

EMI
EM?
£99?

760000 74.502?

ERR ERR?
ERR ERR?

ERR EM?
EM ERR?

ERR EM?

111.34% -3.370 100.91% -7.571? c
C

I .qaaaaa

IF 186 40M1 lEO NJTDI PCI
EVIER IF (V 0891%

11989-90 1 lIE 1990-91 0 lIE 1991-92

72000

TOTAL I 72000

1106000

TOTAL 1 106000

154000 1.99%
ERR
ERR
EM
ERR

134000 l.999

~T 9(901 IF STIR 9*32311) s *1 P9 02. IF STIR 8D51*IlJ1%D ~1 PER EL (F STIR 810 e I1WOSITIIP( IF TOTAL

DC 11989-90 (990-90 1991-fl 11989-90 1990-91 1991-92 11919-90 1990-Vt 1991-fl 11919-TO 1990-91 1991-92

I1~00

TOTAL Il~%0

ERR
(49000 12.08%

ERR
ERR
EM

149800 17.1W

I

I

(

C

(

(

(

(

(

(

I-

(

C



(6) t. days arreors I
Iii Domestic uttered I EM
(8) ~stIc ieeuet.red I 524
cl 1Sistr&aI/c~eI..I EM

(dl Others metered I ERR
(ii Others msuetered ? ERR

Ill Other inca

18) Total cad) teca 1 10600)
(9) Total reel teca 1 92000

A. Osrsct 1tho~

‘~Psu’c stat ewe I
It) Distributiwe system? 34000

Ic) Others 1 11000

TOTAl. I 141000

0. ?Sirsct Id)wir(Totall I
(ala 1 66000
)8IRR ? 4300)
(ci IE 1 30000

Id) ~e staff 510200

TOTAL 657000

EM ERR EM EM?
56! 7.061 601 7.1321
ERR ERR ERR EM?
ERR ERR ERR ERR?
ERR ERR ERR EM?

EM ERR?

08000 1.891 (62600 50.5611
97000 5.43% 150800 62.891?

121008 31.302 106000 —15.870? 0.11
40000 17.151 44000 10.0)9? 0.04
6/100 -45.431 6000 1 0.01

1720% 21.991 156000 -9.301 0.15

75000 23.642 7(8300 4.00%? 0.07
070(8) 182fl 60000 -31.03%? 0.05
61000 203.330 44000 -27.97%? 0.0.3

1699000 fl7.992 717000 -57.802? 0.57

I9fl000 192.542 rooo -53.23% 0.72

0.19
0.07

0.02

0.28

0(3
0.09

0.06
1.02

1.30

1 0.64 0.82 0.67 1
1 0.22 0.26 0.20 1
1 0.07 0.04 0.04 1

0.93 1.12 0.90

0.44 0.49 0.49
1 0.29 0.57 0.30 1
1 0.20 0.40 0.20 1

3.43 11.04 4.51

1 4.36 12.49 5.6.5 1

— a a a a a a a a — a - a a a~ a a a a a a
C - ~-

(P18601608 (0800010/CT
MVIE1 IF (V UETS

PIPER VU�I 9180100

PMTI13LMS 11969-90 2 HE

109865 : £051 PER (IL IF lATER PR(U31D : 0251 PER EL IF MU DISTRI*JTEO : C05T PER (IL IF MTER810: £8fCS.
4 C?. IF ?CTAL

(990—91 E lIE 1991-92 9 lIE 11909—90 1990—91 1992—92 11909—90 1990—91 1991—fl 12989-90 1990—9! 1991-92 11989—91 ~:

0.11 0.21
0.04 0.05
0.01 0.01

0.16 0.16

0.07 0.08
0.08 0.06
0.06 6.02
1.53 0.76

2.11 0.99

0.74 0.19
0.08 0.09
0.01 0.01

0.11 0.29

0.14 0.14
0.16 0.11
0.12 0.06
3.21 (.30

3.64 1.63



--

.‘ PIPED OXiti 9100100

C. Time spent ty icd. 2 1
lal CE 1 3.001
It) 86 1 15.00%
Ic) JE 1 89.00%
It) Man stall 1 5.001

0. Cost of indirect I~ir I
(alE! ? 1300
(6)86 1 6450
(clOt 1 75300
(dl ~i stall 32900

TOTAL 61150

C. Casual labourers ? 3d~

F. Total abçar cost I
Direct I 141000

16) Indirect 1 61250
TOTAL I 202150

6. Cost wet paid
1.1 Dire-ct
(21 Indirect I

(I. Rail cant of soepaner I
hI Direct 1 141000
It) Indirect ? 61150

TOTAL I 202150

12) PMRC05IS
)FRATI1E-PtJV1 40
I-FRATII�—?1W2 30

A. Bills receised I 89000

B. Bills paid I

C. kteaal cwematiwe 1
~fll
PU? 7

0.16 0.16

0.14 0.09

0.29 0.26

1 0.00 0.00 0.08
1 0.00 0.00 0.00

1 0.00 0.00 0.00
0.00 0.01 0.00

1 0.01
1 0.01
1 0.05

0.05

0.12

0.01 ERR

0.29 0.33 0.28
0.12 0.29 0.26
0.40 0.62 0.44

0.29

0.12

OAO

0.75 0.24 0.19
0.14 0.20 0.17

1 0.00 0.00 0.C0 I
1 0.00 0.08 0.00 1

0.08 0.00 0.Ca) I
I 0.0? 0.01 0.00

0.02 0.02 0.02
1 0.04 0.06 0.06 1
1 0.17 0.34 0.24 1

0.17 0.55 0.23

0.41 1.00 0.54

0.02 ERR

1! 0.93 (.12 0.98
I 0.41 1.00 0.54 1

1.34 2.12 (.52

1 0.93 1.12 0.98 1
0.41 1.00 0.54

1.34 2.22 1.52

0.56 0.5? 0.61

0.09 0.93 0.67

0.45 0.60 0.58

I? 186 01(808 IC 8(004 P981ff 7
FCVIEI IF IV ri

TOTALS : 0897 PER El IF STIR 99132310 : ~7 PER EL IF STIR GISTRI00110 : 1305T PER (IL IF STERSOLO I W?051T1&4 IF TOTAL

968110.0.085 1(989-90 2 lIE 199011 1 ?C 2991-92 2 (IC 1919—90 199011 1991-92 11999-90 1990-91 1991—92 :1919-90 1990—91 1991-92 ?1989-90 1990-91 1991—92

0.01 0.01
0.02 0,02
0.10 0.07
0.16 0.06

0.29 0.26

5.00% 5.002 0.08 0.00 0.08
15.001 25.00% 0.01 0.00 0.0)
89.00% 89.00% 1 0.00 0.00 0.00

5.00% 5.001 0.02 0.00 0.130

3750 13.64% 3900 4.08% 0.00 0.00 0.00
(2050 102.33% 9000 -31.032? 0.0! 0.01 0.01
51050 103.23% 37400 —27.07%? 0.03 0.05 0.04
84950 227.99% 320034? -57.02%: 0.03 0.00 0.04

153600 (51.19% 06150 43.9I0~ 0.07 0.14 0.09

5000 32 09% -l00.00~ 0.00 EM

172001 21.990 156000 —9.30%; 0.15 0.16 0.16
153600 151.19% 66)50 -43.912? 0.07 0.14 0.09
325600 61.07% 242150 -75.632? 0.23 0.29 0.26

EM EM;
EM EM:

172010 21.99% 156008 1.30%? 0.15
15360) 151.19% 66250 —43.9)11 0.07

375600 61.07% 242150 -75.6321 0.23

91080 7.06% 97700 7.36%? 0.09 0.00 0.10

EM EM?

106075 -17.13% 0.14 0.12 0.11
105311 54.261 97632 -12.041 0.07 0.10 0.10

1.10 1.60 45.42%

(

I

C

(

C

C

C

C

(

C

(

C

(

(

(

C

C

(

(

C

0.33 0.28
0.29 0.16

0.62 0.44

l~006

1.20

1 0.17 0.17 0.(8

C. Rate par emIt (
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PIPED 9)fI(i 9(00000

WOk221008 IC OJlViI P9839E!
86V104 IF (V~TS

D. ktual ~qr ctiarqs I
P10?1 1140800
PIJ?2 75093

TOTAL 1 225902

131 D�IIICALSQ~T I
A. ALEN)ffI~PUBIER I

1. ktual cost 1 3(00
b.~eeinqr~perKL 1 I
c. Avera9 price 1)~l 1 3.75
6. Real cost of ctemicalcl 3426
e. Stock (qty in Bce-I I

I. ~er of days stock

)4l~AI42A08lN1B~ I
A. )taterial cost 1

(II Pe~inr~st~tiO1 1
12) Distrlbatlan system 1 46000
Ic) O,ernmad barks I
(dl Others I 4000

TOTAL 1 76000

B. Laboir cost
Ia) Pi~in

4~titi~1 I
It) Distributioe system 1
Ic) Osei4e.~ taets
Id) Others

TOTAL 1

C. Total cost
(ii Pe~eeeqstatue-i 1 2~0
(bI Distributlan system 1 400)0
Id 0,nM~tueks 1
(6) Others I ii

TOtk 76002

141008 169720 20.52%? 0.15 0.13 0.19
215842 54.26% 148211 27.94%? 0.06 0.20 0.16

326650 18.871 317932 23.0011 0.24 0.23 0.34

3101 3400 9.680 0.00 0.00 0.00
I I

3.98 4.00% 5.13 32.5411
4329 26.44% 4894 12.38%? 0.00 0.00 0.01

EM EM?
EM EM?

24002 -1.691 (9020 -20.83%? 0.01 0.02 0.02
32000 -30.432 22000 -34.2811 0.05 0.03 0.02

EM
—200.00% EM 0.00

56000 -26.~ 40202 -29.5711 0.00 0.05 0.04

EM EM;
EM EM?
EM
£08 CMI

EM

24.002 -7.68% %9~ -l0-.03%? 0.03 0.02 0.02
32000 -30.~ 2(000 —34.~1 0.05 0.03 0.02

EM EM)
-100.005 CM I 0.00

56002 -~.m40000 -29.5711 0.08 0.42 0.04

U

lorks i ~T PER (IL (F 081(8 PR0OL~D 0~TPER EL IF 08119 DISTRIBUTED Q~TPER El (F lATER SOLD :~f~ITl80~TOTAL

1(999—90 1 2990-91 6 1992—92 1 lIE 11999—90 1990—91 1991-92 :2989-90 2990—91 1991—92 11989—90 1990-RI 1991-92 :1989—9( 1990-91 1991-92

0.28 0.27 0.31
0.15 0.22 0.27

0.43 0.49 0.58

0.0! 0.02 0.02

0.01 0.02 0.02

0.0% 0.05 0.03
0.09 0.06 0.04

0.01

I: 0.25 0.11 0.07

6.05 0.05 0.03
0.09 0.06 0.04

0.02

0.95 0.11 0.07

1 0.93 0.91 1.07 1
1 0.50 0.75 0.~31

1.43 2.67 2.00 1

0.02 0.02 0.02

Ci.~ 0.03 0.03

0.17 0.16 0.12
0.30 0.2) 0.13

0.03

I: OiO 0.36 0.30

0.17 0.16 0.12 1
0.30 0.22 0.13

1’ 0.03

0.50 0.36 0.32 1

I-

(

C



-----1 -.~

U

PIPED 50(1Cc 9100000

19 302. 01668 lID) 11101 CT
~VIEkIF IV W5

(

(

C

: IOTALS : (lET PER EL IF

I lIt 1(909-90 1990-91

:
EM?
EM I

EM?
EM?

lATER P91KItflD

2991-92

i DET

12989-90

1
I
?

1
1

PER EL (F

1990-91

lATER DISTRIBUTED COST

1991—92 11989—90

:
I

?
1
1

PER EL (F

1990-91

lATER SOLD: W0’(EITI00 (F

1991-92 1(999-90 1990-9

I
I
I
I
I

TOTAL

2991-92PMT10L~ 1989—90 1 DC 1990-91 1 lIE EM)-92

0. Kaisteoanco budget I
)a)Pa~,ingotitio’ I
16) Oistrtbitiui system I
(c)Dvert.adtrts I
IdlOthirs I

EM
EM
EM
CM

TUTN. I

~

EM EM.

:

1

~

1 1

~ (

(41O7)e~TS I
A. Equipments I

(aTTotalCast 1
(bTlforO9I I
Ic(IVcOst I

EM

EM

1

CMI
I

CMI

1
I
I
I

I

1
I
I

I

~

1
I
I
I

!

(

8.Yoteicles :
Ii) Total cost I ~0
Tb) I for IV 1 203.001
Ic) IV cost 1 3200

3980
100.00%

3900

18.101 4400
200.00%

(8.108 4400

I
12.821:

1
(2.8211

0.00

0.00

0.00

0.00

I
1

1
1

0.01

0.01

0.01

0.0?

I
0.01 1

1
0.01 1

0.02

0.02

0.03

0.03

I
0.03 1

1
0.03

C. Otters I 5000

TOTAl. 1 8300 9650 26.27% 10650

0.701)

(0.36%?

0.01

0.02

0.01

0.0!

1 0.02

0.02

0.01

0.02

0.01 :1

0.02 1

0.03

0.06

0.09

0.06

0.04 1

0.07 1

)61 DEPIECIATIM 1 (96133 196113 196113 1 0.18 0.22 0.39 0.37 0.36 1.30 1.27 (.73

II1INIEMST I ERR CMI I

5Th0 (5.00% 6300

0.00

0.02

0.01

0.01

0.22



— — St~aa — — — — — —
- -~ U “~--~ U

C ‘I

PIPED yEW: SAIDA00O

19 SAL 221681 11(0 211104 PROJECT
IEV)EW (F IV COSTS

: TOTALS

P68TIOLMS 11989-90 1 DC

i (lET PER EL (F lATER P~fl1 i COST PER EL (F 10118 DISTRIBUTED : ~T PER EL (F 68TER SOLD : ~f0SItI39 (F TOTAL

1990—91 1 DC 1991-92 8 lIE 1)919—90 1990—91 1991—92 12999—90 2990—92 (992—92 1)919—90 1990—9) (991—92 12989-90 19°0—91 P91-92

01AL~T~1S I I I
TOTAl. 01%91E 92000 97050 5.43% 258000 62.0911 0.10 0.09 0.17 0.28 0.18 0.29 1 0.61 0.63 0.99

flEO39T I
Ta( P~r 1 215902 256650 (8.871 3(7932 23.0111 0.24 OS 0.34 0.43 0.49 0.58 1 2.43 1.67 2.00 1 30.76% 30.25% 39.173

It) Diemicalo 1 34)6 4319 76.441 4424 (7.3211 0.00 0.08 0.01 0.01 0.01 0.01 1 0.02 0.03 0.03 1 0.491 0.51% 0.60%

Ic) Repair materials 1 76000 56000 -76.32% 40000 —28.5781 0.01 0.05 0.04 0.25 0.21 0.07 1 0.50 0.36 0.30 I (0.83% 6.601 4.933

(d)Caouais 1 CM CMI I I
Total

Eo(TRmJTI00

FIXED D~T

I 2953(7

1 -2013(7

I~

3(6969 7.13% 362742 14.4511

-229969 0.198-204742 -6.908?

~

0.72

-0.72

0.29

-0.20

0.38

-0.72

0.58 0.60 0.66

I~

1.96

-(.15

2.06

-(.43

2.29 42.079

-1.29

;

37.36% 44.69%

loT Noapoenr
Tb) Others

1 207150
1 0300

325600 61.07% 242(50 -30.631)
9650 16.27% 20650 10.2611

0.72
0.01

0.29
0.01

0.26
0.02

0.40
0.07

0.62
0.02

0.44
0.02

1
1

(.34
0.06

2.22
0.06

1.52 I 28.80%
0.07 1 1.101

38303
1.14%

29.83%
1.32%

(c) Oaprociatior I 196(13 (96273 296(73 1 0.22 0.18 0.2) 0.39 0.37 0.36 1 1.30 1.27 (.23 1 27.943 23(2% 24.163

Id)In(eres( I EM EM:
I

Total 406583

9.flLIBIOEPW(T -609402

TOTAL (lET (FIXER DETeC) 1 70(401

53i383 30.69% 448933 -15.5211

-751132 23.198 -6537(9 -12.9911

048352 20.07% 8)17(9 —4.fl1

0.45

-0.67

0.77

0.48

-0.60

0.77

0.47

-0.69 -

0.06

0.80

-(.2!

1.39

1.01

-1.42

1.61

0.8I

—1.18

1.47

1
~

;

2.70

-4.04

4.65

3 45

-4.01

5.51

2.02 1 57.93% 62.643 5531%

-4.21 :1

5.10 100.00% 100.003 l00.0Ct

(

(

(

C

(

(



1 1

PIPED yEW: 11001

IF 106 M1~ 1400 (0)104 P90OEL)
REVIEW (F 80$ ~TS

&M~0(F 4(1)103

Ill Direct cost
121 Indirect cast
121 DapnectatLir
III Intern)

Total

(41 Encase demanded
51 Incase collected

16) Other incose

Total demanded
Total receieed

3530) 29.3v1 C’4365
l4~025 131.031 82830
310000 3(0000

EM

806535 24.601 81739%

259)00 -3.070 20600)
90(0)1) -4.261 124000

ERR

159)00 -3.07% 206000
90000 -4.26% 1240(10

0.12 0.21 0.15
0.07 0.06 0.09

0.54 022
0.10 0.06
0.22 0.22

0.11 0.25
0.01. 0.0c

64.66% 62.430 (51
5.929 iI.°71 5 873

29.421 25.~ 31 09%

P60)30)1815 11999-90 3 DC

TOTALE : COST PEP LI (F 431(1 P10(9315 : ((CT PlO EL (F lITER %(STRIEOjTEO :0331 P90 II. (F WATEP 9310 - U~3EIt135t CF C7L

1%9u-9 (PC 1991-92 1 lIE 11989—90 199’)-TI I~9I-92 2989-9t (990-9) 1991-92 1)909—90 2990—91 199212 11989-9 I9c’~9. Ic’S~O2

0.20
0.04
0.22

0.46

0.12
0.07

0.25 0.30
0.20 0.06
0.22 0.22

058 058

0.11 0.15
0.06 0.09

20.44U

-42.49%)

EM?

1.2581

30.38% I•
37.78%?

ERR)

30.32%)
37.7831

-640522 34.025 -61139% -5.73E

-7)6535 29.601 —69739% -3.2181

I 274550
1 62345

13100)2

H6895

I 1630)2
194006

;l63~
I 94003

17) Surpluo/lDeticitl an I
demanu 1 -40309%

0) Sirplus/)Deticitl an
received 1 —5229~5

Cost recovery an recetred I 11.51%

1 681125
1 62345

3)0000

101.369)

161i)20

1163(0)2
94009

17) Sirplus/TDeficitl an 1
demand -890680

(OP Surp(ion/lDelicttl an I

received I -959680

Cost recosery as received I 8.92%

—Q4
1 -943

—0.51 -0.49

I 0.2o
I 0Db

1 0.29

I 0.61

1 0.15
1 0.00

1 0.15
I 0.09

I -051

I 0.aS
1 oDe

I 0.29

1 1.06

1 9.25
1 0.09

1 0.15
1 0.0~

I -9.60

1 -0.92

919689 (F REAL OE79

IT) Direct cost
I?) Indirect cost
131 Oeprsciatsan
131 Interest

Total

14) Ircose demanded
(SI Incas. received
161 Other incase

Total demended
Total received

0.36 0.44 1 1.68 7.23 2.02 I 42.0~3
0.15 0.05 0.32 0.9) 0.39 I 9.043

0.32 0.32 1 1.90 1.96 1.47 1 47.02%

0.82 0.01’ I 3.97 SIR 3.01 I

0.16 0.21 I 1.06 1.00 0.90 1
0.09 0.23 0.58 0.57 0.59

0.26 0.21 I~ 2.00 2.00 0.99
0.09 0.13 0.58 0.57 0.59 1

—0.66 -0.6.3 I~ -2.91 -4.10 —2.90 1

-0.73 -0.72 -3.34 -4.54 -3.29 I

0.77 1.05 4.18 4.78 483;
0.25 0.0° 0 30 0.91 0.39 I
0,31 0.32 1.90 1.9o ~

1.23 2.44 6 4o ‘.65 6.70 200 out

0.26 0.21 1.06 1.00 0.98 I
0.99 0.13 0.58 0.57 0.59

0.16 0.22 2.00 1.00 0.99 I
0.00 0.13 : 0.56 0.57 0.50

-(.01 -1.31 -5,46 -6.65 -5.72

-1.13 —133 1 -5.89 —7.08 —6.1!

-0.35

-040

0.49
0.14
0.22

0.76

0.12
0.07

0.22
0.07

-0.64

-0.69

11.160 -23.711 15.171 35.9511

754482 20.740 1017530 34.87%)
244035 131.03% 02930 -42.4911
310099 310000

EM CMI

1203517 14.69% 3410368 16.7051

258000 -3.01% 206000 30.321
9000) -4.786 (24030 37.780?

EM

158000 -3.07% 206000 30.38%
90000 -4.260 (24000 37.7881

-1050527 17.958-1204368 14.658

-1114217 )6.55%—1~368 25.0181

7.450 -26.52% 8.79% (8.0611

0.87 1.00

0.1) 0.15
0.06 0.09

417% 51.94%
:7.8—.; 11. (33

33 931

100.903 190.903
(

(

I

(

(

I.

C

C

C

I ~

-0.75 -0.08

-0.21) -0.91

Ill_s — — — —
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PIPED yEW, T(8Rf

It 146 WWV (CO DUTOIP93JEET
REVIEW 2W 0122 DETE

C

(

flf(EIEWI, P~UERS I

I(IPiçeile(loscoeered I
Ia)Dasesticmetirrd I
(02 Daseettc easmetered 1 0140
Ic) lniksetrial/cael..
(dl Others metered 1
)e)Ottersieeme(ered 1
If I Mlic clad poets) 42500

90946 I 50340

20240 CM
-200.00%

CM
CM
CM

47430 24.29%

57670 24.56% 59000

TOTALS : 0351 PER 4 (F ~TERPR13OIflD : OET PER K! (F~TERD)STR(9JTED i~TPER XL (F ~TER9*0 : ~V%1TIlI (F TOTAL

P81TI0L~ 1(999-90 1 (IC 1990-91 0 (IC 2992—92 1 IC II~—90 1990—92 1992—92 11999-90 1990—91 (992—92 1j0%-90 299041 1991—92 12999-90 2990-91 1991—V

0.26

0.00
0.07
0.02
0.22

0.22

0.00
0.02
0.01
0.72

0.19

0.00
0.16
0.02
0.22

0.22

0.00
0.09
0.01
0.29

0.31 0.27

0.01 0.01
0.26 0.23
0.01 0.01
0.31 0.32

0.46 0.58 0.58 0.60

0.46

0.92 0.42

0.50 0.58 0.61

COVGeTS(FOIST-C11641, I ( 1 1 1

II) Narçoier caste 227900 331600 41.188 2147% ; 1 1.40 2.04 2.261 ~.21% 39.871
t2PP~r 1 CM CMI 1 1 1
(31 Oiemicale I 2000 6000 500.081 7000 (6.6781 1 1 0.01 004 0.93 1 0.251 0.748
(4) 8 1 22 materials I ~50 1615% 63.018 flWSIS 40.2911 I I 0.60 2.02 1.00 1 25.231 20.02%
(5) Others 3 9545 7435 -72.1(8 9090 72.239? . 1 1 0.06 0.8% 0.04) 1.48% 0.92%
16) Deçireciatian 1 310000 310000 3200% 1 1 1 1.90 2.98 (.47 1 47.92% 38.44%
1711et,rest 1 CM CM 1 I I

Total I 646895 9)6335 24.68% 907395 (.3511 1 I 3.97 5.10 3.89 1 100.00% 100.003

I9)Centaqe 1 CM CM
: : :1

Totol 1 646895 8)6535 24.681 917395 I 1 3.97 5.20 3.01

fl900ffEflTlEk; I I

II) PIai’ipeieer costs 727930 322600 41.188 264750 -27.6881 1 1 2.40 2.04 2.28 I 22.62% 28.62%
422 Poser 1 402557 402243 0.003 597733 47.3511 1 1 2.47 2.58 2.91 1 38.201 33.3)1
(31 Oiesicaln 1 5729 5437 4.00% 7240 13. 1611 I 1 0.03 0.83 0.03 1 0.50% 0.45%
(4) 8 & materials 1 99530 (62500 63.89% 726565 40.2911 1 1 0.60 2.02 2.00 1 9.356 13.361

(5) Others 1 9545 7435 -72.221 . 72.2391 1 1 0.06 0.05 0.04 1 0.91% 0.62%
(6) Depreciatian 1 310000 320000 320000 1 1 1 1.90 1.96 2.47 1 29.42% 35.631
(7) leterent 1 ERR CM 1 I I 1

Total 12053680 1204217 )4.69% (410368 16.7011 1 6.46 7.65 6.70 1 100.00% 100.00%

l9lceeitoge I EM CMI 1 1
Total 1 0053683 020%!? 04.69% (400368 16.7081 1 1 6.46 7.65 6.70 1

0.92 0.08

0.16
0.29
0.00
0.07
0.01
0.22

0.23
0.29
0.00
0.12
0.0I
0.22

0.29
0.42
0.01
0.16
0.0I
0.22

0.22
0.38
0.00
0.09
0.01
0.29

12.39%

0.960
27.735

(.01%
37.93%

000.001

20.77%
42.031
0.523

26. 06%
0.64%

21.90.0

100.00%

0.11 0.27
0.42 0.61
0.01 0.01
0.26 0.23
0.02 0.01
0.32 0.32

0.76 0.87 1.00 1.00

0.76

1.23 1.44.

0.07 0.00 1.00 1.23 1.46

(

I

I

(

I

I.

C

(

C

C

(

I-

(

C

C

(

(

(

t

204(6
794

47900

2.7351
EM:
EM:
CM:
CMI
0.~I

2.3201

C



PIPED VEW~90131

It lOt WI&d1 IconPmgct
REWEW (F ae~COSTS

121 Total cuonectio.s I
Ii) ~eetic metered 1
161 ~estic wemetered 2205
Ic) Irtistriol!c~e1.. 1
(dl Others metered I
Ic) Others metered 1

131 Pidilic etadposts 1 229

901Vl 1
14) Piwueg lairs p.o 1 5162

(5) Rote p1 peaing (1~l 1 2200
I6)eb.ofdeysarted 1 127
I?) ProMtjo~(90.! 1 650444

141 P.~inçlairs p.s
(5) Rite p1 perinq 11pm)
(6) lb. of days nicked
171 Pr~zttos 141

hal 1011469)192(6)89 11065
170) 101906 P899t900e 0% IlL 0594138

(8) Averaça cme.~tioi)1pd1
Id ~estic metered I
(Oh Oasntic metered I
Ic) In&strial/csel.. I
(dl Others metered I
Ie)Othsrettmetered 1
((I Pitlic stondposts I

(9) later distribdtiUi(03l 1
(a) Sestlc metered 1
(II ~estic metered 1 263000
Ic) lnsistrial!cmeel.. I
(dl Others metered I
Ic) Others metered
((I Pidilic etadposts 1 019164

10946 12052164

679) EM
-208.00%

EM
EM
CM

5063 0.02% 5894
2200 2200

127 346
650583 0.035 741114

5901 -0.02% 5317
2200 2100
349 319

743515 -0.02% ~936

EM
EM
CM
EM
(46
EM

158000 EM 296000
-200.00% (4594

EM
EM
EM

937623 -6.92% 754597

-9.901

-8.801
-9.90%

EM;
EMI
EM)
CMI
EM:
EM:

24.05%
CMI
CMI
EM?
EM?

-2.071;

C

C

S — S — a

TOTALS i 0350 PER (IL (F (6991 P9001EV 0351 PER (It (F (6TER DISTRI4JTEI :01359 PER (IL (F lATER SOLO EW905l1195 1

PMTIOLMS 2989—90 5 DC 990—91 1 DC I991-~2 I DC 11989-90 990-90 1991—92 10909—90 %990-V) 0991-92 0989—90 1990—91 1992—92 2989—91 199’rTi l~~:~2

2302 2.7311
98 CMI

EM?
CMI
CM)

219 1219

13.9511

5 .0)11
13. 95% 1

5902
2200
349

7436%

12064 0.00% 11201 2.231
1394094 0.00% 0412269 1.23%

C

C

C

I

C~623 -6.33 985191



— t a a S — — — — , [S — — _ _

1101 later saata~e)KLh I 341974

III) hostag, a pSictial 24.530

(22) Water meld lOLl
Ia) ~estic motired I
(lb ~.eetic metered 1 263000
)c( Is*aetrio1/c~e1.. I
(dl Others metered I
(ii Others metered I
(1? Pitlic et,m~octs

90146 143000

(131 1 meld a pr~tia 1 11.69%

(III l~d calculated 1
I.) Dametic metered 1 CM
Ill Osmotic immetared 1 52
Ic) Is8ietria1/c~e1.. 1 CM
(dl Others metered 1 CM
(ml Others metered 1 CM
If) Pi*lic mtas4oets 59

29.301 19.451 31.621 7.8901

ES 191000 24.0511
-200.001 )4594 EM I

CM
Es CMI
CM CMI
CM Es!

158900 -5.07% 220594 33.29%

11.11% 14.92%

42 CM 52 21.9501
CM CM 52 CMI
CM CM CM CMI
CM CM Es CMI
(89 CM CM CMI
48 -10.56% 43 -9.53E

PIPED VUt: 11131

Li 14. RIM) (IC] CI P83W
PEOlEW (F CM 0351~

909066 : 9051 PER (IL (F WOOER P1G)~JI0 : 0351 PER (IL (F lATER OISTRI00TED :0350 PER (Ii (F lATER flo ~t0510I0I (F TOTAL

P1311031006 12909-90 5 IC 2990-90 1 IC 2991-92 1 15� 2909-90 1990-91 1991-92 1989-90 2990-92 199142 11909-98 1999-cl 2991-92 U909-90 2990-9) 199fr92

400471 I~.445 446078 9.2211 1

1.

C

I

C

C

C

(

(

(

C

C

C



~1

IlpaCIAL P~�TER6 1

LJw
11) liter clierges demanded l

(a) Domestic metered I
Ill Di*eetec meteS 163900

Inductris1/c~eI..1
(dl Others metered I
Ce) Others pimetered I

TOTAL I 163000

(2) Dargee collected
(a) Osmatic metered
(6) Domestic metered
(cI Induetrlil/al..
(dl Others metered
(ml Others metered

1014. I 94030

(3) Demand if all private I
canectian mere metered)
(al OsmatIc meteS I l6~0O
(bI Osmotic meteS I
(c) Indiatrinl/cal..
(dl Others metered
Ii) Others ~.etered I

1014. 1 163000

14)Arrearsaldemleld 1
(a) Domeetic metered 1

(6) Domestic metered 1
Ic) lndustrlmllcael.. I
)dlOtheremetered I
I.) Others metered I

TOTAL I

150000 -3.071 206000 30.30E

70000 CM 116000 65.71E
20000 -18.72% 0000 -60.0011

CM CMI
EM CMI
CM CMI

900)0 -4.26% (24000 373811

10.1611
CMI
CM
CM
CM)

10.1611

242.4311
-94.2911

CMI
CMI
CMI

-23.9201
220.0021

CM)
CM)
Es)

5.6782

PIPED SX7(i 11031

25 14. 01801 12(0 (6110) P801(91

WV1EW (F CM

TOTALS : r PER (IL (F lATER P900)flO : 9001 PER (IL (F lATER DIS(RIRITED iDEt PER (Ii (F lATER SOLD (3090611189 (F TOW

PMTI0L13S 2989-93 1 IC 1790-91 1 DC 1992-92 0 12� 12989-90 990-92 2991-92 12989-90 1990-91 1991-92 1989-90 1990-91 1991-92 12989-90 1990-9) 1990-92

l03~ CM 296000
55000 -86.261 lC~

CM
CM
CM

90.2911
-DI .8711

CMI
CM:
CMI

:94000

107000 I4.7~ 206030
CM
CM
CM
CM

287000 04.72% 206000

23000

4600)
69000

C

(

C

C.

(

C.

C

C

C

I-

C-

C

C

C

C.

33000 CM 80000
31000 52.271 2000

CM
CM
CM

69000 23700]
137000 98.55% 729000

(5) Collmctta mfliciercy I
Ce) fimeedit metered 1 EM 67.96% CM 59.281
mi Comedic metered I 57.670 36.368 -36.948 00.001
(ci 1ittria1l~i. • I CM CM CM CM
(dIOtherametmed I CM CM CM EM

~loOthen.awmd 2 CM EM CM CM

-~ “IOTt DREWj 37.00 56.961 -2.73 00.19%

L~
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(9) ?b. days irteirs I
(a) 36ieatc eetmrei 1 CM
(DI Iaestc wimeterid 1 52

Ic) 1sdustrial/c~el.. I CM
(dl Others metered I CM
1~1Others temeterst I ERR

(71 Other income I

(SI Total cash iecome I 94000
(9) Total real income 1 163000

035(1
(I) *VO(R 03516 I
A. Direct laboar

(a) PxIsq stitipi 1 102000

(6) Dtstributioi sys(n 1 52000
Ic) Others 1 22000

TOTAL 175000

PIPED Q3fWi TMI

1? 101. 11DM I~ (61904 8901(91
REVIEW (F 038 90016

TOTALS : 0351 PEP ‘1 (F WATER P030U2ED TO? ~ERAL (F WATER 216191001EV :0351 PER (IL (F WATER SOLD CERv05I1I~ (F TOT~

P89TIOJLMS 1(989-90 I 1(0 I~0-91 1 11� 1991-92 11012 1(989—90 1990-91 1991-92 I1909—9( 0990-90 1991—92 11989—90 1990-91 (991-°2 1190°4. 1S9~’--91 1991-92

II? CM 249 27.0611
232 610.99% 72 -60.5’l:
ERR ERR ERR ERR
CM CM ERR CM

ES ERR ERR CM

CM CMI

900)0 —4.26% 124000 37.7811
150300 —3.071 206000 30.3511

103000 2.90% 106000 2.9181 0.07 0.07 0.03
56000 7.69% 5~000 5.3611 0.04 0.04 0.04
26000 10.18% 28000 0.02 0.02 0.02

181000 5.71% 191040 3.2401 0.13 0.13 0.14

75400 13.641 78000 4.0351 0.05 0.05 0.06
87030 (02.33% 60~ -31.0311 0.03 0.06 0.04
61000 (03.33% 45000 -27.871: 0.02 0.04 0.02

2699400 727.99% ~17000 -57.8011 0.37 I.?? 0.5:

2922000 192.541 899000 -53.2211 0.47 2.38 0.61

1 0.10 0.20 0.11
1 0.05 0.06 0.06
1 0.02 0.02 0.03

I 0.’ ~.I9 020

I 0.C~ 0.00 000
1 CM 009 0.06

0.L2 0.06 0.06
~ O.e~ ‘: 0.74

(‘.tI 2.95 0.93

1 0.62 0.65 0.50 1
0.33 0.35 0.3 1
0.23 0.16 0.12

1.07 1.17 4:

0.40 0.47 0.27
0.26 0.55 0.20 1

1 0.18 0.30 0 II
1 3.20 20.75 3.40

4.03 12.16 4.27 1

8. Indirect Ithajr(TotaII I
I&)EE I 66000
(6)00 1 43000
Ic) IE 1 30000
(dl Admi stall 51~

TOTAL 1 657000

(

(



C

• ,_~ ~

‘.1

Ii’ IAL I(I~M
REVIEW El aw crs

D. Cat ©l indirect labojr 1
(alE! 1 3300
(tIRE I 8600
Id JE 1 15000
(dl ~i iIi(t I 31940

10100 I 5280)

E. Casual labojrers 1

F. Total masp~rcost 1
(a) Direct I 175000
(6) Indirect I

TOTAL I 237800
0.Cmtectpiid I

Ii) Direct
(6) Indirect 1

(4. RnI cost o( mwipaer 1
Cal Direct 1 (75040
It) Indirect 1 529)0

TOTAL 227800

(2)Pm&Rr
(t8AT(lA-P0fl( 45
*MT1lA-PL092 45

A. EUls receined 1 (06800

8. Sills peid I

C. kbisl cmswt%ai I
P1W I 170742
~Jt2 195220

C. ~ts per sit (.10

1 0.00 0.00 0.00
1 0.00 0.00 0.00

1 0.00 0.00 0.00

0.80 0.00 0.00

3750 (3.641 3900 4.009 0.0% 0.00 0.00
27440 202.331 12000 -32.0311 0.01 0.01 0.91
30500 103.331 22000 -27.8711 0.02 0.02 0.02
04950 727.99% 35810 -57.8011 0.02 0.06 0.03

136600 158.7(1 73750 -bOlE 0.04 0.10 0.05

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

0.0) 0.0% 0.00

0.03 0.00 0.00
0.01 0.02 0.01
0.01 0.03 0.02
0.02 0.09 0.04

0.05 0.24 0.08

0.11 0.19 0.20
0.61 Q.(4 0.03
0.22 0.33 0.27

0.17 0.19 0.20
0.05 0.14 0.08

0.22 0.33 0.2’

PIPED W: TIlDE

IC 80904W

TOTALS : ~T PER (IL (F STEP P1835*110 ~T PER (II FE WATER 015101(62(111 i~
T PER (IL (F WATER SOLD : EacOSlTIW( (F TOTAL

FMT1CILN1S 11989-90 I 11� 1990-91 112� 1991-92 (12� 11989-90 1990—91 I~1-97 11989-90 (990-RI (991—92 (589—90 (490—92 1991—92 1(989-90 1990—RI 1991-92

C. Tim+~ectt

1ird.t 1
Ic) El 1 5.003 5.019 5.001 1 0.00 0.00 0.00 1
It) 00 1 20.021 20.001 20.40% 1 0.00 0.03 0.00 1

Ic) 19 50.00% 50.00% 50.00% 1 0.00 0.00 0.00 1
(dl Ad. stat( 1 5.00% 5.00% 5.00% 1 0.00 0.80 0.00 1

0.02 0.02 0.02 I
1 0.05 0.21 0.06 1
1 0.09 0.29 0.10 1
I 0.26 0.54 0.27 1

0.33 0.86 ~

1 1.07 1.17 0.91 1

1 0.33 0.06 0.31 1
1 (.40 2.04 (.26

1 2.07 1.17 0.91 I
1 0.32 0.86 0.61

1 2.40 2.04 1.26

ERR CM:

281000 5.71% 191000 3.24E 0.13 4.13 0.24
I36~ 258.711 73750 —46.0201 0.04 0.10 0.05
72(600 42.10% 264750 -17.68E 0.16 0.23 0.19

CM CMI
CM CM

181000 5.71% (9(~ 3.2411 0.13 0.13 0.14
236800 158.721 73750 -46.01%: 0.04 0.10 0.05

331600 01.20% 264750 -17.601; 0.16 0.23 0.19

C

C

C

I

C

0~

C

C

C

234400 25.941 198480 47.68E 0.08 0.10 0.24 0.10 0.14 0.21

CM CMI I

170777 0.02% 194600 13.95% 0.12 0.12 0.14 • 0.16 0.27 0.20 2.05 1.08 0.92
(95273

1.10

00.02% (75811

-~ 2.60

—9.900

45.45%

0.14 0.24 0.22

‘

0.29 0.20 0.22

.

(.20 (.24 0.84

0.~ 0.81 0.94

I.
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(1100816911 IC CIJ1(34 P0%JE!T
REVIEW(FrC05TS

PIPED VCE: TIER!

TOTALS COSTPER(IL(FWATERPROO(111) ~TPER(IL(FWATER0I%TRlMJTE0:C05TPEROI(FWATERO3LD CEIflIT(0%(FTOTAL

PMTIOJLMS 11909—90 1 12� (990-91 1 (IC (991-92 1 1(62 11989—90 1990—91 1991-92 :1909-90 1990—91 1991—92 1(989-90 1900—91 (991—92 1989—40 1990—91 1991-92

8.ktua(paetthsr9es I I 1 1
NJ? I 1 287816 287855 0.021 3l1360 65.7511 0.13 0.13 0.23 1 0.20 0.19 0.32 I 1.15 (.19 2.48 1

Nfl 2 I 224742 2(4690 -0.02% 2813’3 31.0611 0.15 0.15 0.20 0.20 0.22 0.29 1 1.32 (.36 2.34

TOTAL 1 402557 (02545 0.00% 592733 47.31(1 0.29 0.29 0.42 ,1 0.38 0.41 0.61 2.47 2.55 2.81 C

(31 OCIICALS ~i :• C
A. 81~(1lEP0((R 1 1 1 1

5. ktii(( cost 1 1000 6000 580.021 7000 16.6711 0.00 0.00 0.00 1 0.03 0.01 0.02 1 0.01 0.04 0.03 1
a.treingrapertl. I I I I 1 1 1 1 4’
c. Aeersqs price (It) 1 3.75 3.90 4.00% 5.13 31.5411 1 I
d. Real cost of dieeicalel 5~ 5437 4.070 7240 33. (611 0.80 0.0% 0.0! 1 0.00 0.01 0.01 1 0.03 0.03 0.03 1
e. Stat (qty is (Igs) 1 7 ~ 3900.80% -I00.OOE 1 1 (
9. 4*Ser of days at&t •1 2 73 3900.133 -100.0011 ,I

(4,eA!0%&4(6lMluncE 1 1 1 1
A.Reterielcat I I I 1 1

(ci PaKai18 station I 24300 76200 2(3.171 89400 (7.4811 0.02 0.05 0.06 1 0.02 0.03 0.09 1 0.15 0.48 0.42 1
It) DistrIbution system 1 56500 74700 32.7l1 222700 64.76E 0.04 0.00 0.09 1 0.05 0.08 0.23 1 0.35 0.47 0.58 1
(c) 0eerhe~tenAs 1 900 3300 26&670 500 04.811! 0.00 0.80 0.00 1 0.04 0.00 0.00 1 0.0! 0.02 0.00 I

(dl Others 1 (6810 7440 56.081 13965 88.72V 0.0! 0.41 0.0! 1 0.02 0.02 0.01 0.20 0.05 0.07

TOTAL 98550 16)500 63.881 ~565 40.2911 0.07 0.12 0.26 ; 0.09 0.I6 0.23 I• 0.60 1.02 (.08

8.Latoircoit 1 1 1
lalPsinostution 1 CM CMI : I
lbltistribottssystesl CM CMI I I I
IclOeerttemlteiks 1 ERR CMI I I I

IdlOthers 1 CM CMI 1 1

TOTAL CM CMI 1 1 1

C.Tote(coet 1 1 1 1 1
(a) Pi~ii~station 1 24340 76100 2(3.171 89400 17.4811 0.02 0.46 0.06 1 0.42 0.08 0.09 I 0.15 0.48 0.42
It) Dietritutiios system 1 56503 74700 32.2(1 122700 64.2611 0.04 0.45 0.09 1 0.05 0.08 0.23 1 0.35 0.47 0.58 1
(ci Onesed tanks 1 900 1180 266.671 500 -94.8111 4.80 0.80 0.00 1 0.40 0.00 0.80 1 4.01 0.02 0.40 1
(4) Others 26810 7400 —56.08% 13965 88.7201 0.01 0.01 4.0! 0.02 0.0! 4.02 0.10 0.05 0.07

TOTAL 98550 (6(540 63.88% 236565 48.2911 0.07 0.12 0.16 0.09 0.16 0.23 1 0.60 (.42 (.08 1



I~ 1

(hAL 81648 ICC (OJTDI P48IEET
REVfl (8 DM1 COSTS

0. (taistsnmn tudget I
(el Pi~tegstation I
It) Distritatton system I
Ic) Overhead tuitn 1
Id) Others I

TOTAL

(4IOIOERCIEIS I
A. Equipments 1

(a) Total cost I
It11(or(8J) 1
Ic)OIi(cOst

0. Vehicles I
Is) Total cost 1 36900
(6) 1 for (8(1 1 5.030
Ic) DM1 cat I ¶845

C.Others 1 7700

TOTAL I 9545

16) DEPRECIAIIOd 1 310cr))

I?) IKTEDESI

CM CMI
CM CMI
CM CMI
CM CMI

CM CMI

CM CM

CM CMI

((080 2.8011
5.001 1
550 2.8011

1’

PIPED 501W: TlKfl

C

TOTALS ~1PER(IL1Fb~TEJP~Dfl8 i WTPER(I1~00TERDISTR101TED ~C0STPER(ILW~TCRflD WfO6(T(40~TOTAL

PPATIOA88S 1989-90 1 (IC (990-91 1 lit (992-92 1 IC 1989-90 l~-91 1991-92 1(989-90 1990-9! (992-92 (989-90 1990-91 (991-92 1(909-90 (990-91 1991-92

(0700 -71.001
5.801

535 -71.001

0.03 0.01 0.01 I 0.04 0.01 0,01 1

0.00 0.80 0.40 1 0.40 4.40 0.80 ;

0.42 0.02 0.02 0.01 0.01 0.01 1

0.02 0.01 0.01 0.0% 0.01 0.02 ‘1

0.32 0.22 0,22 ; 0.29 0.32 0.32

0.23

6900 -10.391 8130 23.6211

7435 -23.2(0 949) 23.1311

3I0000 3(0000 I

CM CMI

0.01

0.05

0.06

0.07 0.05 1

0.00 0.00

0.04 0.04 1

0.05 0.04;

lYe 1.47 1(.90

I —
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PIPED 501W: 11481

1? 306 81CM 140 TUTU) P8~lEfl
40(08(10141 ~IS

: TOTALS : COSTPWATTRPA0mO

199012 199112 11989—90

1

2990-91

UETPERKL(1WATER0ISTRIBITED

1991-92 1989-94

1

~C0StPERIcL(1wATER&1LD

1990-91

:

(99(12 1989-90

1

II8PIE(T19)(1 TOTAL

1990-11 1990-92PMT10.LA~ 1989-90 1 111 (99011 1 IC 1991-92 1 III 1989—90

1REALCOST8AS1S 1

TOTAL 400ff ! I63~ (5~0 -3.070 206080 30.3811 0.12 0.11 0.15 ! 0.15 0.16 0.22 ! 2.00 1.00 0.90

L~0A8LE~T I ; ; ; ;
Is) Paer 1 40357 40345 0.001 592723 47.2511 0.29 0.29 0.42 1 0.30 0.41 0.62 1 2.47 2.55 2.8! 1 38.20% 23.321 42.03%
It) Dte.icels 1 5228 5431 4.001 7240 33.1611 0.00 0.00 0.0! 1 0.00 0.01 0.01 I 0.03 0.03 0.02 1 0.541 0.45% 0.51%
Ic) Pepisr sat,rials I 98150 161502 63.801 236545 40.2911 4.01 0.12 0.16 1 0.09 0.16 0.23 1 0.60 1.02 t.% I 9.317. 13.361 16.36%
)d)Cssusls I ERA CM) 1 1 1

Total I 506235 569482 12.411 8265132 45.1411 0.36 0.41 0.59 1 0.40 4.50 0.86 1 3.11 3.60 3.92 40.051 47.12% 58.60%

C(8(TR18.(71(8( ; —34~ —41(482 19.811 -620538 50.8111 —0.3 —0.30 —4.44 -0.33 —0.42 —0.64 —2.11 -2.oO -2.95

FIIEDOET I ; ; ; I
Id Planpaeer 1 7279)0 23(600 41.181 264750 -17.6011 0.16 0.23 0.19 1 0.22 0.33 0.27 1 (.40 2.04 1.26 1 21.621 26.6(1 10.77%
10) Others 1 9545 7435 22.111 ~080 22.1311 0.01 0.01 0.0! 1 0.01 0.01 0.01 1 0.06 0.05 0.04 1 0.911 0.621 0 s4%
Id Dnprecisti~ 1 3100)0 310300 31300) 1 0.22 0.22 0.22 1 0.29 0.31 0.32 I 1.90 1.96 (.47 1 29.421 25.650 21.94%

(dl Interest 1 CM CM I I I 1
TottI 547345 639035 16.70% 502020 -8.64XI 0.39 0.44. 0.41 ! 0.52 0.65 0.60 3.3c 4.04 2.77 %l.9)t 52.00% eS4y

3W0LIEI~1CIT

TOTAL COST 810(0.111

1 -090680

; 105269)

-14505W

12~17

17.950-1204368 14.0501

14.691 1410368 16.1011

-4.64 -4.15 -0.45 1

;

-0.02 -1.07 -%.3 1 -5.4.6

;

-6.6% -5.22 1

; 100.001 100.0111 280.40%



I~ ~ 0

LIMV9)il (W~P(J~013CC

DIRECT US) fl9IREtT UST

— i————:——~———~———————-— —————_—————————___—;——— ~———————---—-—-———

50CC P VERA S0L-~C SAL-IC ~0L~ TOTAL 91 9 TOTAl. CXC SAl. VE)11t1.( AM) 0/I-I ~PR TOTAL : (1(R((l :9)0.JOTAL:
MJftR . 00TERIALS LALOiT TOTAL DIRECT 1~lRECT: TOTAL : WITI-OJI

OST :8178 49 I 4?

E~0hII~ I :1999—94 (41 102 2413 I9 145 124 367 20 31 53 900 1003 : 1270 ; 470
1990—91 133 96 229 77 lOS 182 4(1 : 19 36 51 900 IOO7~ 1418 518 :
1991—92 124 89 213 138 240 318 191 19 48 50 900 100~ : 1599 : 699 i

——I :— — ——————._—————————i

TOTAL : 399 297 606 233 410 683 1369 : 58 107 153 2700 3018: 4387 : 1687

Kt4~1I-~ 2 1989-90 141 102 241 19 lOS 124 367 20 31 53 900 1003 : 1370 470
1990—91~ 133 90 229 50 105 155 202 19 34 51 900 1007: 1391 : 491
1991—92 : 124 89 213 258 240 398 61! : 19 40 50 900 1408 : 1619 : 719

i 18116 ; 399 29’ 686 227 410 677 1362: 18 107 153 2700 3018; 4~: 1680:
I ~ ~—————

K~~l00A 3 : 1999-90 : 141 102 243 19 145 124 367 : 20 3! 53 900 1003 : 1370 : 470
1990-91: 133 90 229 50 210 260 490 : 19 36 51 940 1801 1496 t 5%
2991-92: 124 99 213 201 120 321 -‘ 531: 29 40 50 900 1008: 1543: 643:

: TOTAL 399 201 686 210 435 705 1391 : 58 107 153 2700 3018 ; 4409 : 1709

~1I600 4 :1989-90 141 102 243 23 145 228 371 20 31 53 900 1003 1214 474
1990—9! : 133 96 229 59 105 164 394 : 19 36 51 900 1007: 1400 : 500
1991—92 : 124 69 213 96 124 216 429 19 40 50 900 2008 : 438 : 538

: TOTAL : 399 207 686 178 330 502 1194 58 101 153 2100 2018 4212 1512
: :— —— I I I

KN.~IIfdt 5 i l~90 i 14! 102 243 19 lOS 124 367: 20 32 53 900 1803: 1370 : 470
s 1990-91 : 133 96 229 50 lOS Ill ~ : 19 36 II 900 1007 i 1391 I 49!

s 1991-92 : 124 89 213 1% 240 436 649 : 29 40 50 940 1008 : (657: 757 :
I— —:—————:

: TOTAl. : 399 287 686 265 450 715 1400 58 107 153 7700 30118 : 4418 : 1718

KAl~II~ 6 : 1989—90 : lii 102 243 19 145 124 267 20 31 53 900 1043 ; 1370 470
1990-91 : 133 96 229 80 105 185 415 : 19 36 II 900 1007: 1421 : 521

: 1991-92 124 99 2l3 96 120 216 429 19 40 10 940 I~ : 1431 538

TOTAL : 399 297 686 195 330 525 1211 58 107 153 2700 3018 4239 1529
‘———I———:

9~&Al1I* 7 : 1989—90 : 141 102 243 19 lOS 124 267 : 20 3! 53 900 1003 : 1370 : 470
1990—91: 133 91 229 lO3 2(0 313 543 i 19 36 51 900 1007: 15-49 : 649
1991—92 c 124 89 213 128 120 248 44.1: 19 40 50 900 1048 : 1410 : 514 i

I —~———i
TOTAL 399 297 686 750 435 ~ 1371 : 58 101 1513 7740 3019 : 4399 :

II
I ‘—5— 5 — —
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QLAl~(~(P2I~83(4
)

(

(

(

C

I I I I I I

DIRECT UST XI~T UST

10(4 H P : 0(00 : SAL-~ SAL-It 0(HICALS TOTAL RIM TOTAL : EXT SAL ~(I(ICLT~ 0/H 9CM TOTAL : 89lAl~ ,04D.TOTAL:
W.TU!AIS 1A~J( TOTAl. D1RStT I IICIIRECT : TOTAL : 81T10J1

-~ — COST UST :9178 49 : 49

0K1lI~ 8 :1999-90 : 141 102 243 19 lOT 124 347 20 31 53 ~ 1003 ; 1370 : 470
:1990—91: 33 98 229 50 105 ISS ~ : 29 36 5! 900 1407: 1391 : 491

1991—92 : 124 09 213 118 220 238 452 : 29 40 50 900 1006 : 2460 : 560
—————:————:————————————————————-——————— ———————-——:————-— ——————i——I———:

TOTAL : 399 287 686 187 330 517 2203 : 58 107 153 2700 3028 : 4222 : 1521
— I————: ——~————————~~——————————: ——— ————:~——: I

68.81148 9 2999-90 : 141 202 243 IT 105 124 367: 20 32 53 900 2003 2370 : 470
1990-Ti : 133 96 239 67 210 211 507 : 29 36 Il 900 2007: 1513 : 613 :
1991-92 224 89 223 83 120 200 424 : 19 40 50 90(1 1048 2472 522

I :— ~~~~~~~1 : I

TOTAL : 399 287 686 166 435 60! 1387: 58 107 253 2700 3028: 1305: 2601:
—:—————: 1 — I I

(.8.81(48 10 : 1489-90 : 242 202 243 27 105 232 375 20 3! 53 900 2003 : 1378 i 479
1990-91 133 96 229 74 210 284 514 1 19 36 II 900 2007: 1520 620 I
2991-92 : 124 89 213 9) 220 200 424 : 19 40 50 900 1009 : 1422 I 522

I I I I

TOTAL : 390 387 686 181 431 616 1392 : 58 207 253 2700 3018 : 4320 I 2620
— I I 1

(.8.81(48 II: (999-90 I 141 202 243 19 lOS 124 367 : 20 32 53 900 2043 : 1370 : 470
1990—TI : 123 96 229 440 lOS 545 775 : 19 36 51 900 1007: 1791: 9)!
1991-92 : 124 89 213 78 12% 198 421 : 19 40 50 900 1048 : 1419 : 519

I— ——————~————_ —— 1 1

TOTAL . 399 387 686 5136 130 966 1112: 58 107 253 7700 3018: 4514: 2870:

(.8111148 22 ; 2489-90 ; 141 102 243 lB lOS 123 365 ; 20 31 53 ~ 20013 : 1369 ; ~
:1990.91: 133 96 229 239 210 345 575 I 29 36 51 900 1007: 1181 681
:1991—92 124 89 213_— 482 120 602 915 : 19 40 50 900 2048 c 2824 524

31)116 399 287 686 635 435 2070 2751 ; 58 107 2513 2700 30(8 4774 2074
I I I 1

1111111148 13: 2489-90 : 141 202 243 19 lOS 124 367 : 20 31 53 900 2023 : 2370 : 470
l~—9I: 135 96 229 92 220 302 53! : 29 36 51 900 29)7 : 1538 : 638
1991-92 : 224 89 213 96 220 216 429 : 19 48 50 900 1008 : 2438 : 538

———~————~I————————————— : I I

TOTAl. : 399 387 686 206 435 642 1327 : 50 207 153 2700 3018 : 4345 : 2641
I———:

816811400 24 : i489—TO : 141 102 243 67 105 272 425 : 20 3! 53 900 2003 : 1418 : 518
:1990-91: 113 96 ~ 129 210 ~ 564 1 19 36 II 900 2007 : 1571 672
:1991-92 : 224 89 213 77 120 197 410 29 40 50 ~ 2002 : 2428 SIB

— : :— ————————:——~ — —t : I

TOTAL : 399 387 686 268 435 703 2389: 58 207 (53 2700 3018: 4407: 17471
——————_——:———I———— — — ~ —I——I I

68111148 II 1999-90 : 241 107 243 II 210 261 503 : 20 31 53 900 1003 : 2106 1 606
1990-92: (33 96 229 70 210 202 509 : IS 36 II 900 1407: 1516 626 1

i 1991—92 : 124 09 213 77 220 147 368 : IT 40 10 900 2008 : 2368 : 468
— :———————I———— ~————— ———— I——

TOTAl. : 399 387 486 247 540 687 1372 58 107 153 2700 3018 439l~ 1691
I I I I I

TOTAl. 14090 1 2119 2574 3643 372 2604 2402 5601: 294 465 798 13800 21046 20741, 72411
ilTTO-Tti 0000 1490 3442 1522 2415 3937 7339: 290 540 770 23340 15104: 22479, 9979,
11991421 1862 1359 ~l 2049 2160 4209 7410, ~3 600 743 23300 151261 T~36, 9936 I

I II——I— I

48816— , 5913 10~ 3944 6295 10199 29404: 967 - 1~ ~0 40400 45272 , 65156i 33336

I — I~~— ————————1 —— I———, I

11

(
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16111118606811 P1W 10(4

I 1 I

•1~

I 1 DIRECT~1
—--I- -~ I I

10(21 HP 5800 18L111C S0L1E 04511C165 11)101. B I II TOTAL : (XE SAL VEhICLE 6881 0/H 0(99 TOTAL I 08N~ I~.1UTALI

19014C1 LIST

I I
:

2111881161 L~Z11 TOTAL DIRECT
~T

011001.
I I

26 I 1999-90 I 204 36 239
—:

239 I 20 32
1990111 101 36 127 9 105 114 291: IT 36

I 1991-92 101 36 237 73 240 313 450 : IT 40

TOTAL I 302 102 410 82 345 427 836 : 58 107

011001.
I I

17 1989-TO : 19) 36 138 135 20 32
1 1990-91 : lOt 36 237 34 210 244 381: IS 36

1991-521 201 36 137 20 120 140 2771 I? 40
I I

11)311. : 301 108 410 54 330
I

384 703 I 59 107

011001
I 1

10: 1909-90: 100 36 131 135: 20 31
1990-91 : (01 36 137 20 lOS 125 262 : IS 36
1991-92 : 101 36 137 749 360 609 746 : 19 40

TOTAL : 301 19) 4(0 269 465 134 1143 ; 58 107

011(116 29 :1999—90 ; 100 36 233 233 i 20 31
1990-TI 1 201 36 137 70 210 200 427 , IS 36

I 1991-92: 101 36 137 23 240 283 400: (9 40

TOTAL : 301 108 410 93 450 543 952 ; 58 107

011016 20; l~-90: 100 36 139 239; 20 31
1990-91 I 101 36 137 605 205 710 047: 19 36
199I-92 I 201 36 131 3 120 223 260 : IT 40

:————1

TOTAL I 301 lOB 410 602
—:— ——

813 2243 : 58 107
— 1 1
011001. 21~1999-90 : 240 36 (39 III : 20 31

1~-91 I 201 36 137 208 315 523 660 : 19 36
1991-92 : 102 36 237 42 240 302 439 : IT 40

TOTAL I 301 108 420 270 555 820 1235 ; 59 107

011001 72 :1989-90: 100 36 235 135; 20 31
1990-SI : 101 36 237 62 315 377 514 IT 36
1991-92 I 101 136 137 16 240 296 434 1 19 40

I— I

I TOTAl. 301 208 410 219 555 673 1~: 58 107
1 —

(39 20 31011011.
I I

23 i l~-50 i IX 36 131
l~-91 1 £01 36 1137 20 204 229 262 1 IS 36
1991-92 I 101 36 (31 33 120 155 292 I IS 40

~J I
~i TOTAL I 300 (08 420 55 225

I
280 689 58 (07

, ——----~1—————

011001 24 I 2999-90,
1 1990-9! I

300
201

36
36

125
237

135: 20 31
(37 29 38

• l(~1 ~‘ ‘I’ 1’’X l~

(

I00l~T: TOTAL I ullTflJT:
12251 191390(9: ~ 1

I I .

961 1012 1 (147 (86 I

96! 1016 I 1267: 306 I

961 10201 1470: 509i (
~3 3048~ 3894i 10011

561 1022 I 1147 : 186
961 1016: 1398: 437:
961 2020: 1297: 336:

I •

~3 3048: 3011: SIB:
I —- (

961 1012 : 1147 : 196
961 1016 : 1278 3!?
961 2020 1766 1~: (

~3 3048 : 4(91 : 1388
• -—• (

962 1012 : 2147 : 286
961 1016 : 1433: 412 I

961 10201 24201 459: 1
3883 3048, 4000: IlI7~

(
962 1012 : 1147 186
961 1016: 1864: 903:
961 1020, 1~I 319:

3883 3048: 4292: 1408:
— ___ — —-—I
961 1012 : 1147 : 286
96! 1026 : 2671 I 716 I

961 2020, 1459: 499, (
— I I

2083 3048, (431 2400:
I I - (

962 1012 1 2147 : 186 I

Tél 1016 1 1530 : 569 ,
961 (020: 2413: 492,

I I -

2~ 3048u 4130I 12471
I I • (

961 1012 i (247 I (96 I

961 1016 i 2279 218
963 1020 I 1312 331i - C-

I I I
2983 30481 37371 044i

I •.

98) 2032 i 1147 i 198 i
981 (016 I 1153 392

5 5 5 5
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ALLAl11960 68C PLPV 5001

I I

(

C

C

(

(

(

0.

(

C

DIRECT LIST IPIDIREtT LIST

(

83(21 lIP I YEAR SAL-4~ SAL-It DEJILCALS TOTAL 96 9 TOTAL I (XE SAL VEhICLE 68810/H 0(90 TOTAL I ~W11 ~00D•TO1AL:
NJ~R: 98TERIAIS L0~1JT TOTAL DIRECT : II0)IRECT I TOTAL I WIT)OIT I

————

:
I—

LIST :
— —

01ST :11111 0(9 , LIP
—: I I

011001. 29 , 2989—90 : 200 36 135 135 : 20 31 Tél 1012 1147 i 186
:1990-9!: 101 36 137 137 I IT 36 962 1016 I 2153 : IT? I

1 399192 I 201 26 137 20 120 140 271 : 19 40
-

961 2020 I 1297, 336 I

91)111. : 201
I—

140 410 20 120 240 549 I 50 107
—— ———:———————

135 131 : 20 31

2083
1 I

3048 I 3897 : 114

D11~L 26 1 1989-90 I tOO 36 961
—I I I

1012 2147 : 196 1

1990-Ti: 202 36 237 173 315 400 621 : 19 36 961 1016 I 1641: 680
:1991-92: 101
I

36 137 22 120 142 779 19 40
I~

961 1020: 1299: 130
I I I

, TOTAL 1 301
—

208 410 291 435 630 1039 1 58 207
— — —— —

~3 3048 I 40871 1204 I
1I 1

1012 : 1147 : 186011001 27 , 1999—TO 1 100 36 135 135 1 20 31 962
1990-cl I 101 36 137 195 210 401 542 I IT 36 961 1016 I 1558 : 597

1 1991—92 : 101 36 137 21 120 141 278 : IT 40
I

410 215 330 545 955 : 58 107

961 1020 1 1298 : 337
I

TOTAL , 301 108 ~3 3048 I 4402 I IllS

TOTAl. : 1989-90: 1195 430 1625 l625: ~ 372 11532 12139 I 13764: ~:
I 1990-91: 2209 (38 1644 1391 1995 3390 5034: 232 132 15532 17196: 27230, 5698:
:1991-92: 1211 439 1646 603 2160 2763 4409 I 226 480

4911 1998 4155 6153 11068: 693 1204

11532 12230: 16647: 5115 I
I I I

TOTAl. 1 3615 1380 34556 36373: 476411 13045 I
? •—_ I I

t
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UP ML NISAM ALLAIIABAD HANDPUPIP SCHEME

SUMMARY

A’AURIHAR

COST COMPONENTS

TOTAL

1989—90 1990—91 1991—92

% OF TOTAL COST PER PUMP

1989-90 1990—91 1991—92 1989—90

I

C

3936
1680

372

1253

13500
20741
7241

3732
2415

1522

1310

13500
22479
8979

l99O~~c?l 1991—92

3484
2160

2049

1343

13500
22536
9036

18.98Y.
8.10%

I . 80%

6.04%

65.09%
100.00%

16.60%
10. 74%

6.77%

5.83%

60. 06%
100.00%

15.46%
9.58%

9.09%

5.96%

59. 90%
100. 00%

262.43

112.00

24.82

83.50

900 • 00
1382.76
482.76

248.78
161.00

101.47

87.32

900.00
1498.58
598.58

232.26
144.00

136.62

89.51

900.00
1502.40
602.40

MANPOWER C
— EMPLOYEES
— LABOUR (R&M1

C
R & M - MATERIALS

OTHERS (

DEPRECIATION
TOTAL C

TOT WITHOUT PEP

PHYSICAL
PARAMETERS

WITH DEPRECIATION WITHOUT DEPRECIATION
NOOFHP’s 25 15 15 15 15 15 1

-COST PER HP 1383 1499 1502 483 599 602

POPULATION 3751-) 3844 3940 3750 3844 3940 (
-COSTPERPERSON 6 6 6 2 2 2

HOUSEHOLDS C

—COSTPER HOUSEHOLD

PRODUCTTONCFCL)
-COST PER KL

NO.NOT WORKING 2 80 80 91 80 80 91 1.

750
28

53950
0.38

751)
30

53950
0.42

751)

30

53040
0.42

750
10

53950
0. 13

750
12

53950
0.17

750
52

53840
0.17

I’

C

C

C

I-
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UP SAL NIGAM ALLOHARAI) HANDPUMPSCHEME

I

I’

0EPRrC IAT ION
12 12

1436 1387

3075 3152
6 5

60~ 600
20 29

43240 4332))
Q~40 0.3�

56 48

WITHOUT DEPRECIATION
12 12 12

106 475 426

30u0 3o75 152

600 600 6u0
4 9 9

43240 43240 43320
0.05 0.13 0.12

56 56 48

CHAYAL ~. or TOIAI COST PER PUMP

I “01- 92 1999—90 1990—91 1991 —92 1 989--On 1990—91 1991—92

TO

I PflQ—9~~ I 990— Q 1

111L0 lEN
1

1395

372 432

11532 11532
13764 17230
2232 569�

1872
216’)

603

480

11532
16647
5115

13.51% 10.8°%
11.58%

8.10?.

2.70% 2.51%

83.79% 66.93%
100.00% 11)0.00%

CUET CUMPUHLt~C1S

LIANPUWEb
-- EMPLO’IEES
— LAEft7UP CH?1M

Fl 1 H —

OTHERS

DEPRECIATION
TOTAl

TOT WITHOUT OEP

PHYSICAL
PARAMETERS

NO OF HP -

-COST PER HP

POPULATION
-COST PER PERSON

HOUSEHOLDS
—COST PER HOUSEHOLO

PRODUCTION C I L I
-COST PER I L

NO.NOT WORKING II

11. 25%
12.98%

3.62%

2.88%

69.27%
1’ 0 . 00V.

154.98

31.00

961.0))
1146.98

185.98

156.35
166.25

116.27

36.00

961.00
1435.87
474.87

156.0:
180 - ‘0

50.27

4’ .0’)

961 JO
1307.27
426.27

WITH

1147

3 ~
N

6

43240
0.32

56



I
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S
tp SAL NIGNI ALLcAc3AD HANDPU1IP SCHEME

1

PHYS ICAL
PARAMETERS

COST COMPONENTS

VARIABLE COST
P 8- M — Rater1a1~
R P, M — Labour

DEPRECTAIT ION
27 27

1471 1451

6919 7092
8 6

1350 1350
29 29

97190 97160
0.41 0.40

136 139

16.80%
4.87%

14.12%
11.11%

13.87%
12.03%

1.08% 7.35% 6.77%

4.71% 4.39% 4.65%

72.55%
100.00%

63.04%
100.00?.

63.88%
100.00%

WiTHOUT DEPRECIATION
27 27 27

351 544 524

6750 6919 7092
1 2 2

1350 1350 1350
7 11 10

97190 97190 97160
0.10 0.15 0.15

136 136 139

TOTAL % OF TOTAL COST

1989-90 1990-91 1491—92COST COMPONENTS 1989—90 1990-91 1991-92

MANPOWER
— EMPLOYEES
— LABOUR (R&MI

5796
1680

5608
4410

5356
4320

R Pt M — MATERIALS 372 2917 2653

OTHERS 1625 1742 1823

DEPRECIATION
TOTAL

TOT WITHOUT PEP

25032
34505
9473

25032
39709
14677

25032
39183
14151

COMBINED

BEP

NO DF HP’s
-COST PER HP

POPULAT TON
—COST PER PERSON

HOUSEHOL OS
-COST PER HOUSEHOLD

PRODUCT ION (It LI
—COST PER EL

NO.OF DAYS NOT WDRP]NG

WITH
27

1278

6750
5

1350
26

97190
0.36

136

TOTAL COST PER PUMP IRS)

1990—91 1991-92 1989—90 1990-91

372 2917
1680 4410

2052 7327Total YE

FIXED COST
Man power — Employees
Others

Total FC

Total VC+FC

Depreci at ion

GRAND TOTAL

2653
4320

6973

5356
1823

7179

14151

25032

39183

5796
1625

7421

9473

25032

34505

13.79
62.22

76.01

264.67
60.17

274.84

350.86

927.11

1277.97

5608
1742

7350

14677

25032

:59709

108.05
163.33

271 .38

207.70
64.51

272.21

543.60

927.61

1470.71

98.24
160 . 00

258. 24

199.37
67.51

265.88

524.12

927.) 1

1451.23
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