822 INUT93

UTTAR PRADESH JAL NIGAM
INDO-DUTCH RURAL VWATER SUPPLY AND

SANITATION PROGRAMME-INDIA/UTTAR PRADESH

LIFRARY

INTERNATIONAL | CFERENCT OmNTII-

FOR COMviu Iy VIR D Uy, /\'T\;
v aen el UV (M-

T &;’\\?‘lﬁrb/\-{"r\klt :':(‘\”ﬁ“‘

FINAL REPORT ON
STUDY OF OPERATION AND
MAINTENANCE COSTS

MARCH 1993

A. F. FERGUSON & CO.
INDIA

822-93-10769






IN UTTAR PRADESB JAL NIGAM
INDO-DUTCH RURAL VWATER SUPPLY AND
l' SANITATION PROGRANME INDIA/UTTAR PRADESH
l~ REVIEV OF OPERATION AND MAINTENANCE COSTS
l SL.NO. CONTENTS | PAGE NO.
l 1. TNTRODUCTION 1
. 2. EXECUTIVE SUMMARY 3
.* 3 BACKGROUND TO UP JAL NTGAM 17
' 5. APPROACH TO THE STUDY 31
' 5. O&M COST OF SCHEMES 39
lﬂ
h 6. ANALYSTS OF O&M COSTS 57
1
- 7. SYSTEMS AND PROCEDURES 88
ld B. CONCLUSTON 173

I, LIBRARY, INTERNATIONAL REFERENCE E
CENTRE FOR COMMUNITY WATER SUPPLY
l AND SANITATION (IRC)
- P.0. Box 93190, 2509 AD The Hagus
Tel. (70) 814911 ext 141/142

I A Reegbl: 107 o
i

T, 1 Qoo mm’g’e

-

1)



R N B IS aE EE Em 0



LIST OF TABLES

IITLE

SCHEMES SELECTED FOR REVIEW

BASIC PARAMETFERS OF SCHEMES SELECTED

ACTUAL O&M COSTS

REAL O‘M COSTS - PIFPED SCHEMES

REAL UNJT COST OF

ANALYSTS OF COSTS

WATFR

- 198

1-92

ANALYSIS OF COSTS (1991-92)

1991-92 ANALYSIS OF ADDITIONAL COSTS (REAL)

PER CAPJTA INCOME

PROF11.E OF DUTCH ASSISTANCF

O&M OF PIPED SCHEHMES - UPJN { PLAINS )

KEY INDICATORS - PIPED SCHEMES -

KEY INDITCATORS - HAND

UP JAL PLAN ALLOC

PLLAINS

ATION

UPJN OVERALL FINANCIAL

SCHEMES SELECTED

- UPJN

PERFORMANCE

DESIGN PARAMETERS - PIPED SCREMES

KFY PARAMETERS - PTPFD SCHEMES

ORGANTSATION
ACTUAlL O&M COSTS

REAL. O&M COSTS

Gii)d

PAGE NO.

12

13

18
21
22

23

PUMPS - PLAINS - UPJN 25

27

28

30

41
42
44

45



LIST OF TABLES ( CONTD. )

.10

11

.12

O&M COST OF WATER PER UNIT [1991-92)
COST PER CONNECTION/BOUSEHOLD - 1991-92
1991-92 ANALYSIS OF ADDITIONAL COSTS
CONTRIBUTION ANALYSIS

COST ANALYSIS (1991-92)

SCHEME SAIDABAD - PHYSTCAL PARAMETERS

SCHEME - TIKRI - PHYSJTCAIL PARAMETERS

REAL COST PER KL OF WATER PRODUCED - 1991-92

PIPED SCHEMES - COMPARISON WITH UPJN
{ PLAINS ]}

HAND PUMPS - COMPARISON - PLAINS - UPJN

COST - DEPRECIATION ONLY FOR PVT
CONNECTIONS

(1ii)

IITLE PAGE NO.

47

51

52

53

54

55

S8

58

59

60

82



- ms am e

N N .
' \

) -
. . . <

IST OF EXHIBITS

UNIT COSTS OF WATER

COMPOSITION OF COST - SATDABAD
{1991-92]

COMPOSITION OF COST -~ TIKRI
[1991-92])

COMPOSTITION OF COST - HAND PUMPS

TREND 1IN COSTS - PIPED SCHEMES

ORGANTSATION STRUCTURE

COMPONENTS OF 0O&M COST - PIPED -
PLATNS - UPJN

COMPOSITION OF O&M COST - HAND PUMPS -

PILATNS - UPJN

UPJN - O&M - FINANCTAL POSTTION

OVERAILL APPROACH TO THE STUDY

COST PER KJ. OF WATER PRODUCED -
TREND 1IN COSTS

COMPOSITION OF COST - SAIDABAD
{1991-92]

COMPOSITION OF COST - TIKRTY
(1991-92)

COMPOSITION OF COST - HAND PUMPS

(iv)

1981-92

R,
>
Q
2]
¥ 4
=]

10

10

i

11

20

24

26

29

3

46

48

49

50

50



b

e

ANNEXURE

IX.

I11.

LIST OF ANNEXURES

QUESTIONNATRES

TITLE

LIST OF PEOPLE MET

SET OF OUTPUTS

(v)

PAGE NO.



7 ' :

ssw N N R A Ay B by Em am s

BACKGROUND

1.1 The Public Health Engineering Department (PHED)
has been responsible for provision of water supply in the
state of Ultar Pradesh from the year 1927 onwards. The PHED
was renamed as the Looal Self Government Engineering
Department (LSGED). In June 1975, an aulonomous 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 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 coupleted under SPI have been
maintained by UPJN. The evaluation mission of May 1892
looked at the operation and mainlenance (O&M) costs and
mentions substantial lack of funds for O&M. The uission
also Tfeltl 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 FOR THE STUDY

1.4 Considering the criticality of operation and
wmaintenance 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



(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 (RSM)
approached A. F. Ferguson & Co. (AFF) to conduct the stiudy

to arrive at the actual cost of operation and maintenance of
a few select schemes.

SCOPE OF WORK AND OBJECTIVES

1.5 The objective of the study is to arrive at tLhe
aclual cost of O&M 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
Allahabad

- group of hand pumps in Allahabad

for review of the O&M costs for three yvears.

1.6 The scope of work can be broadly defined as
(1) Determining the actual operating hours aof
the piped schemes for each of the tLhree
years
(2) Review of the actual revenues for each
scheme

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

(4) Determining the indirect cost towards w=san-
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

(8) Arriving at unit cost of water produced

(1) Advise on procedures for better information
on O&kM costs of dutch assisted projects.
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EXCLUSIONS
1.7 The following are excluded from the scope of
work -

(1) Socio-economic survey of the bonefitted

population to study water usage pattorns,
ability to pay, actual water distribution
etc.

(2) Development of an O&8M model to provide for -
sensitivity analysis on critical factors
like power tariff, inflation ectc.

PURPOSE OF THE REPORT

1.8 AFF commenced the study on 12th Noveamber 1992
at Lucknow, after an initial wmeeting with MNr. Robert
Trietsch, member RSM 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 resulis 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 This report presents AFF’s findings and
analysis of the O&M costs and is organised on Lhe following
lines :

Chepter 2 Executive Summary
Chapter 3 Background to UP Jal Nigam
Chapter 4 Approach to the study
Chapter 5 O & M Coats
Chapter 6 Analysis of O&M Costs
Chapter 7 Systems and proceduros
Chapter 8 Conclusions.

3



2. EXECUTIVE SUMMARY

ROUND

2.1 The Government of Netherlands has been
financing water supply projects in UP from 1978 onwards.
The Tfirst sub project aimed at providing piped drinking
waler supply to 724 villages in 3 districts. This project
was completed 1in 19868 and have been since wmaintained by
UPJN. The Review and Support Mission [ RSM ] to UP felt the
need for a better understanding of actual costs of Oporation
and Maintenance [ O&8M )} of two piped water supply schenmes
and one group of hand pumps. A. F. Ferguson & Co. (AFF)
were retained to conduct the study on review of O8M costs.

SCHEMES SELECTED AND CRITERIA

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

JABLE 2.1
SCHEMES SELECTED FOR REVIEVW
i SL SCHFME TYPE REASON FOR SELECTION |
i NO '
: _____________________________________________________
1. Saidabad, Piped Smaller population
Al lahabad 25 kms from cily

{ rural )

Varanasi 5-8 kms from city

{ semi-urban )

Hand
pumps

Both Mark 1I/Mark III
type of pumps
mainteined

Group of hand
pumps in Division
VI. Allahabad

: :
[ ] [}
L} ]
: H
; H
1] [}
L} L}
H }
H :
: '
: H
2. | Tikri, Piped | Larger population
[} [}
' .
[} ’
[] ’
. .
] [ ]
] ]
: H
: '
[ ] [
1] ]
H :
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BASIC PARAMETERS OF SCHEMES

T TT S A g

2.3 The basic parameters of the schewmes Belecled as
originally envisaged and as of 1991-92 is presented in the table
below
JABLE 2.2
BASIC PARAMETERS OF SCHEMES SELECTED
H H SAIDABAD H TIKR] ¢t HAND H
' Hiad R it HRa e ittt al L + PUMPS |
! PARAMETERS ! AS ' ' AS : i [NORM |
H tFNVISAGED! 1991-92!ENVISAGED !1991-92 ! PER H
H H ' H ' 1 PUMP] |}
e ————— = ——————- jm——————— j———————— o jo——————— -
! 1. Source of | Ground | Ground ! Ground | Ground ! Ground !
' water ' } H ' ' '
' }? 2 Tube | 2 Tube | 2 Tube i 2 Tube | - H
H ' wells ! wells! wells | wells? '
» [ ] ' [ ] [d ] 4
t 1 L} ] L L}
! 2. Villages | 19 : 19 H 27 ' 27 ; - :
H covered H ' ' H H :
' H ! ! H H '
3. Population! 35360 ! 3405} ! 61560 { 59000 250@ |
' covered v (2011) 1 (2011) H '
' ' H H ' } H
i 4. Number of | 1458 H 890 ¢ 1310 ! 1400 | - '
: connections (2011) | ' (2011) H '
[} ’ » [ [} [} [}
L] L ] [} [} 1 L]
! 5. Public H 212 H 238 ¢ 219 H 219 - H
’ stand posts H H H ) :
H : : H H : '
{ 6. Production! 3888 7 2582 3504 t{ 3866 ! 10 H
' (KLD) ' H ' H ' H
: : ! H H ' {
it 7. LPCD ! 70 & 90*! 45+« | TO & 90¢ | 45+ | 40 '
] [ ] » [ ] ] [} ]
L} L} ' [] [] L] L
{ 8. Pumping i 18 hoursi(10.70 x! 18 hours !(15.34 x! - :
H Hours H ' 2) ' ' 2) H '
: ' : ! H H '
! 9. Service ' 8 H 6 H 8 ! 8 H - H
H Hours d ' H H ' }
NOTE : @ 50 families at 5 wmembers per family, which 1a the
maximum assumed in the design stage
* 70 LPCD for villages with less than 4000 inhabitants
and 90 Ipcd for villages with more than 4000

inhabitants

18991-92 LPCD is calculated on water distributed



(VALUE IN RS.)

' ' SAIDABAPD H TIKRTI H 27 HAND PUNPS

! PARTICULARS j-=----—roosmsmr—m s reeme e e m e et ey e ———— :
H \ 1989-90 + 198@-91 \ 1991-92 1 1989-90 | 1986-91 | 1991-92 | 1999-91 | 1991-92 |
N et P L L L {mmmmm—————— = o {mm———————- e it fmmmm e e R ettt !
, , : : i : , : : :
i 1. Direct cost | 220100 i\ 231100 ! 199400 ! 27455@ i 352508 ? 424585 | 7327 | 8973 !
H | i H ' H ! ' ] !
{ 2. Indirect cost H 69450 v 183250 H 98800 i 82345 \ 144@35 ' 82830 | 73508 ! 7179 !
H ) H H | ' H i ' H
! 3. Depreciation ! 198133 t 196133 { 1986133 { 310000 { 310000 V310000 E 25832 ; 25032
1 ' ] ' ' ] i 1

H ’ l ’ ’ ’ ) I ‘ l
H Total 1 485883 } 590483 ' 492333 i 648895 i 808535 i 817385 | 39709 i 39183 !
! ] : : ; ! ] : { !
4. Income collected H 108000 H 196000 i 162800 H 94000 H 9200 H 124000 E - ; - E
H } H H ' H ' H | H
! 5. Deficit 1 (379683) | (482483) | (329733) | (552885) | (718535) | (893395) ! (39798) | (39183) ;
H i H H H H 1 H : !
i 8. Casl recovery H 21.82% | 18.28X 1 33.03% i 14.53% voolL.18x I E- T & & S - E - !
H ' H ' t H ! H ) {
NOTE . In Lhe year 1988~81, arroars of salary were paid to staff and officers and that explaina the reason for the

large increaso 1n indireot costs.
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The final scheme particulars were not made available and
hence the following assumptions have been made :

(a) the envisaged production in KLD for Saidabad is
based on the release per minute (lpm) of
the pumps and the expected pumping hours.
For Tikri it is as per the questionnaire

(b) the LPCD envisaged is as wmentioned in the
questionnaires.

ACTUAL OaM COSTS
2.4 The actual cosl of O&M for each scheme for each

year for which data was wmade available is presented iy Table
2.3.

REAL OAM COSTS

2.5 UPJN is presently not paying the power charges
at the division level but the same is getting adjusted atl
the Government level. But power consiitutes an isportant

component of direct costs and hence to arrive at the real
cost of O&M, power charges based on actual consumption and
ruting tariff has been calculated and included. Table 2.4
shows the real cost of O&M for the piped schemes.

UNIT COST OF WATER

2.6 The total real O&M cosat of water was ahnalysed
into the unit cost per kilo litre (KL) of production as well
as per KL of water sold. The water sold is defined aB the
water billed to the private connections. The Exhibijt 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 KI. of
water produced for the hand pumps in 1891-92.

EXHIBIT 2.1 ‘
COMPARISON OF COST PER KL OF WATER
91-92
RS.
€
4- 2.09
3 4 A4
ot 2
Coke - oy e
h
Y / / :
‘o TIKRI - PROD TIKRI - SOLD QAIDA - PROD SAIDA - BOLD HANDPUMP

SCHEMES
Bl DIRECT COSBT INDIRECT COST [ 3 DEPRECIATION

[
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2.7 As can be seen from the table below the wnit
cost of water sold increases § to 6 times as compared to the
cosl per KL of water produced. This is due to the fact thatl
a very small percentage of the population has private
connections and this is the only available avenue for
revenue generation.

IABLE 2.5
REAL UNIT COST OF WATER - 199])-82
(RS. PER K1)

e — —— D T - G D Wt S G S o e e G e S S e S W e e L T e G S . W S -

: ¢t VATER ! WATER ! DEFICIT | DFEFICIT |
' i+ PRODUCED { SOLD { ON WATER ! ON WATER |
' H : ¢ PRODUCED | SOLD {
: fm o o f oo fmm o :
i 1. Saidabad ! 0.86 H 5.10 ! (0.69) | (4.08) '
] » [} [ [} ]
] ] ? [ ] [ ] L}
' 2. Tikri H 1.00 H 6.70 v ~(0.91) | (6.11) |
[) ’ ) ) [} ]
! " ] ’ [] [}
! 3. Handpumps ! 0.40 H 0.40 i (0.40) | (0.40) |}
' : : : H :
NOTE : Cost includes depreciation

COMPOSITION OF COSTS

2.8 On a review of the real costs of water it can
be seen that power charges account for 40-42%X of the total
cost in 1991-92 for the piped schemes, Manpower and

depreciation costs together account for 41X in Tikri and 54%
in Saidabad. The exhibils below present the composition of
costs in 1991-92 for both actual and real costs.



EXBIBIT 2.2
COMPOSITION OF COST - SAIDABAD (199]1-93)

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

DFPA OO AL CHFM 08
P

MANPOWE R 20 80

PR O
AEMEWQ DrPR 2410

OTHERS 2 V7

CHEWM 0 &0 9
¢Gifsizidiiiiizframann
OTHERS 131 es2s232s 22

74

MANPOWER ¢p 18 POWER 00 W7
ACTUAL COST REAL COST
EXHIBIT 2.3

COMPOSITION OF COST - TIKRI 919

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

DEPN CHEM
Cﬂgr MANPOWER 21988  0.52
R&M RE§M e
21.72 16 06 OTHERS
0.64
{ OTHERS
m
DEPRN R
37.92 P?;NOES
ACTUAL COST REAL COST J

10
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EXBIBIT 2.4

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

R & M (MATL)
6.77

_ MANPOWER
R 247

OTHERS
4.85
DEPRECIATION '
63.88
TREND IN REAL COSTS
2.9 The total real costs of O&M in tLhe pipued

schemes are showing an increasing trend essentially due to
inflation, higher power costs and the revised tariff for
power from 1991-92 onwards. Tn the year 1990-91, arrears of
salary were paid Lo officers and staff, resulting in steep
increase in costs. Exhibit 2.5 below shows the trend of

costs for the piped schemes.

EXBIBIT 2.5
TREND IN O & M COST (ACTUAL)
FS LAKHS

10 7 1
ol

8 - .
.'/
. o 6.0

.’hﬂ 90-91 o102 .
YEARS j

—— TIKRI SCHEME — BAIDABAD SCHEME

11



ANALYSIS OF 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 KL. of water
produced UPJN is loosing woney. The analysis further shows
that the real O&M cost per KL of water produced is ranging
from Rs.0.86/Kl. Lo 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 2.6 below presents
the analysis of cosis.

IABLE 2.8
ANALYSIS OF COSTS - 1991-92

(Meficit)

¢( VALUE IN RS. PFR KL )
H ' TTKRI H SAIDABAD H H
H R et L Tt et ) HAND- |
H ELEMENTS i PRO- | ' PRO- ! PUMPS |
! ! DUCT-! SALES DUCT-! SALES! '
: ' ION |} H ION |} H H
D e e e e e = = —— — —— ) o e - Y e ———— b o e ——— b e — b o - e - — 9
’ [] ] [] [} [ ’
: H H ' ' H H
1 1. Revenue ' 015} 0.98B8 7 O0.17 | 0.99 - H
i demanded H : ! { : :
' ! ' ' H H H
! 2. Variahle cost { 0.59 ! 3.82 ! ©0.38 | 2.28 ) 0.07 !
H H H H H H H
! 3. Contribution 1(0.44)) (2.95)) (0.21)1(1.29)! (0.07);
4 [ ] [] [] (] (] (]
' ] ] ] ] ] ]
! 4. Fixed cost V! 0.41 ) 2.77 % 0.47 | 2.82 V 0.33 |-
: H H ' H H H
t 5. Surplus/ 1(0.85)) (5.72)% (0.88)i1(4.11)7 (0.40)]
(] [} 1 ] [ ] [ ] [ ]
: : : ; 5 ; :

T G - P —— —— Y — — — — — T g T - g S T S e S —— G S e G vor W Wi G W G L S SR Gme W S e e G - g - -
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2.11 As can be seen from the above table the
variable cost per KL of production in hand pumps is
comparitively lower as compared Lo the piped schemes. This
is based on the assumption of 250 people using the handpump
at the rate of 40 |1pcd. But according to available
indications the average number of people using the handpump
is around 150. In this case the variable cost per KL will

go upto Rs.0.12, which is still wuch Jlower 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 O&M cost for the entire scheme is borne by the
population having private connections and henoce a complete
cross subsidy.

S — . o T S o — S - V- = — i - I S T G - e P T e e D e G - - - W e S B n G G v WP e S W

' ! SAIDABAD | TIKRI | BANDPUMPS |
H Ve m——————— Vo —————— e ——————— :
] REAL COSTS ' ' ' :
H H : : }
‘1. Total cost per person | 23.84 t 23.90 } 8.00 H
H p.a. (All inbabitant) : { !
N [] ] ’ ’
’ ' ] ' ]
12. Tota)l cost per ! 76.00 i 83.95 | 2.42 :
' connection p.m. { H | {fHousehold];
: ' : : '
13. Variable cost per ! 33.97 i 49.20 ! 0.43 '
: connection p.m. : H ! (Household) |
14 [} [} [} [}
! 3 ’ * ’
t4. Fixed cost per ! 42.03 ! 34.75 1.99 H
H connection p.m, H H { (Household)!
' ' H H H
' ACTVAL COSTS ' ' i i
H } H H H
1. Tota)l cost per person ! 14.46 ' 13.85 ! - f
: p.a. (All inhabitant) H : :
: : ' ' '
i12. Total cost per ! 46.10 i 48.85 | - d
: connection p.m. : : : :
H d { ' '
13. Variable cost per : 4.06 i 13.90 | - '
H connection p.m. H ' H '
' ' H ' :
4. Fixed cost per H ' \ - :
H connection p.m. ! 42.03 ! 34.75 !
13



The UPJN is charging Rse.15/- per month as the flatl rate for
unmctered connections, ‘which does nol even cover the
variable real cost of O&M. The cosls indicated above eare
total costs spread over Lhe private connections including
deprecialtion for the total scheme/handpump.

2.13 On an anulysis of the additional costs required

to support Lhe private connections the following resu[ts
are obtained,.

JABLE 2.8
1991-92 ANALYSIS OF ADDITIONAL COSTS (REAL)

( VALUE IN RS.)

———— A S . VS G S M e S vy OFT vn S G S P e W S e G S S A AP e B e e T S G e W e e S e e G e e

H REAI. COSTS ! SAIDABAD § TIKRI H
it itttk P o ——————— :
! (1) Total cost per population H H H
H covered by private connections 32.35 i 33.79 |
! p.a. H H H
H \ ! :
! (2) Tolal cost per KI. of water | H :
H - produced : 0.76 H 0.93 |
H - distributed / sold : 1.27 H 1.32
H : } :
! (3) Total cost per connection pm | 21.57 T 22.52 |
[} L (] ]
! (4) Variable cost per connection | 10.79 H 14 .36 H
H p.».} } H
: H ' H
! (5) Fixed cost per connection p.m. 10.78 } 8.18 |
[ [} [}
] L} L

- —— T - — " - Y — i W Shm e S e S S Wy G T G e R M. S S e i T S T T Vi — D S S S A G . e o W S -

As can be seen the cost per KL of water distributed {is very
close to the tariff being charged today from private metereod
connections. In the above working depreciation on the
capital cost as well as the O&8M cost relevanl for production
for private connections alone was considered hence romoving
the cross subsidy asasumed in Table 2.7.

PROCEDURAL CHANGES NEEDED

2.14 The procedural changes proposed are ossentially
in the nature of better information generation from
available records. It is important that Lhe persons to whom

information iJis wmade available have adequate authority to
take decisions to remedy the pointers from the information.

14
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UGGESTIONS

2.15 It 1is clear from the analysis of costs and
revenues that cost recovery ia very low and for every KL of
water produced the UPJN is incurring losses,. It is

pertinent to note that even in the schewme design [ as
informed to us ] only about 20X of the population are to be
covered by private connections, implying an eassumed cross
subsidy if the scheme is Lo breakeven. The possible methods
to improve the situation are given below bul these are not
based on a field survey and hence would have to be 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 and eventually
handing over the same for wmaintenance to
the local bodies. The decision whether to
take up a scheme should be made by the
lJocal bodies and there should be a under-
taking that maintenance will be their
responsibility. UPJN should just execute
the schenme.

(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.

(1) Conducting a socio—-economioc survey before
a scheme is approved. This is essential to

get a feel for need for water, ability to
pay. intention to pay and olher =social

factors which have a strong bearing on a
sensitive issue 1like provision of waler
supply. The survey should be a pre-
requisite for epproval of Lhe scheme, say
if the schewe value is above a certain

limit.

15
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(5) Due to lower cost recovery, lesser wmoney
will be spent on O&H of schemes, which will
have a bearing on the quality of Bservice
and hence on the collection efficiency. The
revenues and O8M costls of a scheme should
be closely evaluated during the planning
stage itself and the sensitivity of the
same to critical parameters like inflation,
tariffs, waslage factor etc. need to be
studied. The results of the evaluation
should justify taking up the scheme.
Development of a O&M financial model may
be taken up for the purpose.

(8) Involving private contractors / voluntary °
agencies in maintenance of piped as well as
hand pump schemes.

1) 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 reocovery. The
responsibility of recovering the PSP
charges way be given to the local bodies /
voluntary organisation.

(8) It is to be remembered that all assets have
a life span. They need to be replaced or
exlended. It is important to recover

depreciation charges also in order to
ensure availahility of funds for replace-
ments/extensions. This has a Jong term
impact on the efficiency of the
organisation.

(9) There is need for a closer wonitoring of

O&M costs at various levels through
improved Nanagement Information Systems
(MIS).
CONCLUSTON
2.186 Tt is near Iimpossible for a commercial
organisation 1like UPJN to achieve the twin objectives of
providing service and also breakeven on costs. The

situatton on O&M is quite alarming and iomediate sleps are
needed to ensure better recovery of costs. The experience
gained in Lhe past should become inputs for future planning
through better evaluation of schemes and critical importance
given to review O&M cosis and revenues.

18



3. BACKGROUND TO UP JAL NIGAM

STATE OF UP

3.1 Uttar Pradesh (UP) had population of 139
willion in 1991 constituting 16.5% of India’s population but
with only 9X of India's total area. The population growth
in UP during the period 1981-1991 {s slightly higher as
compared to the All India average (ie)

1981-1991 up 2.29% p.a.

All India 2.14%X p.a.
{Source : Report of the 1992 Evaluation Miassion - June 1992}
71X of the population is said Lo be agriculture based as

compared to 60X All India average, indicating a higher
component of rural population.

3.2 The state is organised on the following lines
DIVISIONS 13
DISTRICTS 63
TEBSILS 282
DEVELOPMENT BLOCKS 859
VILLAGES 112586

The population in each village is said to be relatively
small as shown below

(a) villages with 47X of total 14% of total
less than 500 villages population
population

Average 370
population
per village

(b) villages with 44% of total 55X of total
between 500-1999 villages population
population

Average 1546
population

per village

(Source : Report of the 1992 Fvaluation Mission - June 1992)

17



3.3 The state can further be classified as

- Plains (55 outl of 63 districts)
- Billem Himalayan
- Rocky Bundel kand

ECONOMIC PROGRESS QF UP

3.4 The state of UP had a per capilia incose of
Rs8.3072 in 1989-90 which is lower than the All Tndia figure
by Rs.1180. The growth in per capita income has been lower
than the -Al)l Tndia growth as shown below :

TABLE 3.1
PER CAPITA INCONE

e = - v — e T A N S G W S et G W D T ey W ma A e W D e D e G - — o G

E YEAR 3 up E ALL INDIA E DIFFERENCE E X OF DIFFERENCE
{ 1980-81 | 1266 { 1830 {348 & 2x
E 1984-85 E 1812 i NA E NA E NA

E 1989-90 5 3072 é 4252 i 1180 § 3sx

i ' ' ' '

——— . — 8 e e e A Vi - e e W W e L i e m WP e S - e e T G e = g - e . —

(Source : Report 6f the 1992 Evaluation Mission - June 1992)

INTRODVETION TO UPJN

3.5 Provision of water supply in the state of Uttar
Pradesh (UP) was the responsibility of the Public Health
Engineering Depariment (PHED) from the year 1927 onwards.
The PHED 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 Utiar Pradesh Jal Nigam (UPJN)
was formed in 1975 to take over the functions of LSGFD. For
the provision and maintenance of water supply iIn major
towns, Jal Sansthans were also formed.

18
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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 (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 Tnspite 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 higher
population growth

- wide disbursement of the population (small
villages)

- different types of terrains (hilly, rocky,
plains)

- lower economic status of the population
PBut still a tot of work in creation of water supply assets

have been done and the focus is now on better utilisation of
created assets and resources.

ORGANISATION OF UPJN

3.8 UPJN is managed by a Board and is headed by a
Chairman. IL also has a Managing Director and a Finance
Director. UPJN employs around 15000 staff in addition to
work charge and non—-muster roll employees. Tt 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

19
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———— ——— - ——

! DIVISTON
' EF’s

——— e ——— ———

FINANCE
DIRECTOR]

27 Civil

7 Elect-
rical

6 Project

135 constructlion., 25
addition special divisions.

NOTE : (1)
2>

EXBIBIT 3.3
ORGANISATION STRUCTURE

- v e — -

- — -

- — -

{ SECRETARY
' MGMT,

EDP
MANAGFR

- ——

————— — — T ——

' —————————

L
' ISECRETARY
i ¥ 1 ADMN.

T — ————

MANAGER :
MONITORING |

——— - ——

eleclrical and mechanical,

- ———— - e W m — ———

19 project a

Organisation structure as given by UP Jal Nigem

Do not necessarily indicate grades/levels.
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INDO-DUCTH CO-OPERATION

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

commencement Lhe objectives for the Dutlch 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 responsiovility for operation and maintenance is
with UPJN and the State Government. .

3.10 The Dutch Government has so far financed 8 schemes [ SPT
and SP JT7 to SP VJI ] covering various districta and types of schemes.

The profile of the projects financed by the Dutch Government are given
below

TABLE 3.2

) PROFILE OF DUTCH ASSISTANCE

HEEN PROJECT H TYPE OF | COVERAGE H NUMBER OF | ALLOCATION H
i NO., H SCHEME H H SCHEMES ! IN DG (’°000)}
Ve Y e —— Y e e ————— Y . — e - ) e e e e - | ]
’ 1 1 g T T 1= m——— 1 L}
i 1. | Sub Project ! Piped ' 724 villages! 22 : 22140 -
: ! (SP) 1T ' ! in 3 dists. | H H
H ' H H H ' H
i 2. | SP 11X itHand pumps} 980 villages; 5830 ' 11100 '
! : H { in & dista. | pumps ' '
: H ! H H : '
HE | i1 SP 1V H Piped ' 237 villages) 13 H 1 7000 H
H ! H ! in 2 dists. |} H H
H ' ' } H : H
! 4. ) SPV !Sanitation! 13000 house-! - : 5210 :
' ' H ! holds H H H
H H H ! 32 schools !} H H
H H H ' H : }
5, | SP V1 ta. Hand 11838 villages: 13589 ' 25000 '
i H H pumps !} in 7 dists. |} ' H
: H H H ! H '
H H ‘b. Commun-! ! H H
: H H ity H - ! - H 568 :
: ' H parti- ! H H :
H H H cipation ' ; H
H ' : ' : H :
1 6. | SP VIT H Piped 13605 villages! 10 H 81400 !
: ' H ' ' H '

e e == W Pee Y e VL Y G- S WS W W T e S e Gre W S G S S W et W e G e R Gl e G e e W S e TS TE e WV G W G SHD e R R e G Y W S P e o e

DG = Dutch Guilders

Source : Report of Lhe 1992 Evaluation Mission - June 1992
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PROFILE OF OPERATION AND MAINTENANCE ( RURAL )

3.11 The UPJN operates and maintains 817 piped water
supply schemes and aboul 295000 hand puwmps in rural areas as
at the heginning 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 resulls from the study.

L M e S . S T B T - T S e M S — - W W — W WS T P T e S e S W e YR a SH e TER B e e S W W wen e S S S -

) '
g (1) Total schemes 8117 E
; (2) Estimated cost at the time of 19386 ;
E conatruction [ Rs.lacs |} E
g (3) Total number of tube wells 1375 é
E (3) Total number of overhead lanks 1020 E
é (5) Lenglh of pipeline in KMS 25820 é
E (6) Number of private connections 205519 ;
E (7) Number of villages benefitted 9942 ;
é (8) Population benefitted 10595449 E
: :

NOTE : Source : (1) Report on the recosmendations of the

committee constituted for working
out norms

(2) Figures are approximate
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IABLE 3.4
KEY INDICATORS - RIPED SCHEMES -~ PLAINS = URJN

PER PRIVATE"

PER PERSON !
CONNECTION P.M. :

COST BENEFITTED P.M.

1989-90!1990-911991-92

: ' '
: : i
[ [} ]
[ Ll L]
' : H ;
R ittt pmm————— | mm————— fm—m———- fommm——— |mm————- jmm————— jmmm——- === jmm———— jo———— j == fmmm———
H ' : ' ) { ! ' H ' ! | ! i
! 1. Receipts 1 185 | 205 | 249 | @2.685% | 1.96X | 1.24X | 6.6 i\ 8.31 7 9.73 i @.11 | ©8.16 | 0.19 |
' ' ; : H | ! } H | ! } ' |
! 2. Total expenditure! 888 | 1116 | 2252 | 4.58X ! 5.78X {11.82X | 368.0@ | 45.25 ! 91.31 { ©0.70 | ©.68 | 1.77 |
' on O8M without : : : ! : : H ) | ! H ! '
H centage ! ' ) { H H ' | { { } { }
I ) ] ] 1 ] ) 1] i ) 1
’ (] ) L] l [} 1] 1] ) [} 1] [ ‘ ‘
} 3. Cost recovery V19% 1 18X 1 11x% | \ ' H } | | i H !
: H : : ! ' : H i ' ; H ' H
N NOTE : SOURCE : (1) Report on the recommendations of the committee constituted for working out norms
w

(2) 1989~-92 and 90-81 are actuals while 81-92 18 anticipated, costs exclude depreciation.



EXBIBIT 3.3

CONPONENTS OF O8N COST - PIPED - PLAINS - UPJN

COMPONEN'IS OF O & M COST (RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 89-80

GECTACTY
L)

TOTAL Ra. 888 Likhs

COMPONENTS OF O & M COST (RSLAKHS)
PIPED SCHEME - PLAINS - UPJN - 80-91

TOTAL Ra.1116 Lakhs

COMPONENTS OF O & M COST (RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 9192

ELECTRICITY
B 883

WATERIALS 4
20, 642

TOTAL Rs8.2252 Lekhs
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3.12 The overall profile of O&H of hand pumps in rural
arcas by UPJN is given below

4. Key Ratios

JABLE 3.5

EKEY INDICATORS - HAND PUMPS - PLAINS - UPJN

. e M B - . - - W L e - S W = G e D S A T o W S e G e e . S WD T e W M T D et e R T e Vv e W SR R S R e A e W

1. Number of hand
pumps maintained
[ approx. }

2. Total cost of 0OaM
{ Rs. lakhs )

3. Norms

a. Feawmilies
{ 50 per pump ]}

b. Population
{ 250 per pump

¢. Kl. production
{ 40 lpcd )

E BT BT WD BT O YO had TS B Ae TS GE S D NS EP TP GV GR T GO WS

a. Cost per house-
hold per monthi

b. Cost per person
per montih

c. Cost per Kl of

D e — VD  —— — R i G W e G S W e G A (e M e R P T e W W G- e T G G W R R W Sat G W T ee W Y SR el e T e W e

production :
H
d. Cost per pump |
p.a. H
[}
)
NOTE Source )

(2)

1989-90 H 1890-91 '
____________ : _..-.._._.__..._-..._"
H '

[} [}

L] [}

219310 ' 252325 H
: :

' H

1 ] 1 ]

L] ]

804.10 ; 806 .88 H
' H

[] [ ]

] [ ]

[} 1}

(] L

: '

10965500 ! 12618250 H
[ ] 1

[} ]

54827500 ! 63081250 :
[ ]

X '

[ ] L

: H

00481500 | 920988250 |
[ [

. .

[ ] ]

1] [}

[} [ ]

0.48 H 0.53 '

H H

[] []

1 ] 1

0.09 ' 0.11 '

[} 4

) ’

[} [}

] [

0.08 ! 0.09 '

H H

' )

275.45 ! 319.78 }
H '

H H

296880

945.39

14844000

74220000

1083612000

318.44

Report on Lhe recommendations of the

committee constituted for
out norms

Cost excludes depreciation.
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EXHIBIT 3.3

COMPOSITION OF O & M COST (RS.LAKHS) COMPOSITION OF O & M COST (RS LAKHS)
HAND PUMP SCHEME - PLAINS - UPJN - 89-80 HAND PUMP SCHEME - PLAINS - UPJN - 80-91

K GJL AN LSTb

HitAN & I
a4 20

‘4o v/

Caie ST WTE

2o 2?7 [VATIANE I v 8
56 st

/. MATEHIAL MAIE A

wie’ 8 v

\\‘__ _ - ~—_— -
CATuALS CrrLALl
| LAKY4 | . T3Chs
TOTAL Rs.8604.08 Lakhs TJOTAL Rs. 806.88

v

COMPOSITION OF O & M COST (RS.LAKHS)
HAND PUMP SCHEME - PLAINS - UPJN - 91-82

- REGW AR ESTH
e 26

TOTAL Rs $46.39 Lakhs
-

UP JAL NIGAM FINANCES

3.13 A sum of Rs.7000 wmillion 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 ejghth
plan. The details are as given below, which indicate the
importiance being given to rural water supply.
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( RS. MIILION )

—— e - - St o - — S - S -t S D v ST G T e S e e G - R e G S G S W e e - M G . S G R S - S —

H HEADS ' VII PLAN | x ' VII1 PLAN | X H
H ! ACTUALS ! i BUDGET H :
e bbbt | —m———————- f—————— - | —————— '
i (1) Rural water supply ! 5570 ! 80 ! 10250 VT
[} [} [ ] [} [ [}
[} ] ] ’ L} [ ]
{ (2) Rural sanitation : 230 H 3 ' 150 ' 1
H fm———————— §m————— 1 —————————— | m————— H
H Total H 5800 7 83 H 10400 HEE & S
H e t————— e P o———— H
! (3) Urban water supply | 1090 i 18 H 3200 Y 22
' ' ' H d :
! (4) Urban sanitation H 110 H 1 ' 800 ' 6 |
H - m————— Vm—————— e m———- H
H Total H 1200 H 17 H 4100 ' 28 H
3 [} [) [] [} [}
1 [ b g === | b et [ Bt [
H GRAND TOTAL H 7000 ! 100 H 14500 i 100
Source : (1) JIndo-Dutch rural water supply and sanitation

projects - UP - India - Report of 1992 Evaluation
Mission - June 1992

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

EINANCIAL POSITION OF VP JAL

3.14 The UP Jal Nigam essentially depends on the
State Government through the Minimum Needs Programme (MNP) 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 wmaintenance of schemes and hand
pumps funds are received from

- waler charges recovery

- percentage of plan funds allotted by government
Tor O&M and

- government subsidy.
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3.15 UPJN has been continuously incurring deficits which
essentlially wmeans that the cost of supervision of projects and

maintenance J§s wmuch more than the centage being charged. The
following table presents the overall financial performance
TABLE 3.7

UPJN OVERALL FINANCYAL FERFORMANCE
(RS. MJLLION)

H YEARS { TNCOME X | EXPENDITURE % | DEFICIT %X OF i
H H TNC. !} INC. S ‘TNCOME ;
Vo e it bt b e i e H
H 1984-85 H 193 H H 338 H H 145 HE £ H
L] [} [ ] L} [) [} [] [ ]
' 1 ' ' ' ' ’ H
H 1985-86 H 305 { 58 ' 395 v 17 H 90 : 29. !
? ’ [ ] ] 1] [} [ ] )
| ] ] ] 1 ] 1 4 ’ ? [}
' 13986-87 H 316 1 4 H 447 1 13 131 HE 3 | H
) [l ) ' ) ' ' '
1 [} L 1) ] ’ " 1 ]
H 1987-88 ' 352 HE B ] H 525 HES & | : 173 H 49 }
[} 1] [} [ ] [} [} 9 ]
L} ’ 1 ] L} L} 1] [}
H 1988-89 | 407 ' 18 H 664 ' 26 H 257 ' é3 |
[ ] [ [} [} [} [} [} [}
t [] [] [} L v [ )
i 1989-90 | 391 1 (4) | 724 V9 333 T 85 |
] [} [] [} ) [ ] 13 ]
3 L} L} 1] | L} L} 1)
H 1990-91 { 326 tC17) 948 1 31 : 622 ! 191 H
: H y————= H e H ' H
H Average p.a. HER B - } 30 d H
[} [ ] ? 1] [ ] ] [}
L} ) 1 1] [} ) L
NOTE : Source : (1) Report of Lhe 1992 evaluation mission
June 1992
(2) Income excludes siate government

grants but includes centage.

As can be scen the rale of increase in expenditure is almost
thrice thal of increase in income resulting in higher percentage =
of deficits.
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O3M - FINANCIAL POSITION

3.186 The financial position on operation and waintepance
15 no different, with increasing deficits each year. The
- following exhibit presents the income, expenditure and deficit on
0O&M account.

7 —v -. -

)

JAL NIGAM - FINANCIAL POSITION

lv RS LAKHS !
8000 - )

2600J
2000 -
1500

1000 -

500 -

T _‘
o
z Z
o_uﬁ£§i = = =

L \J -
84-85 85-86 ©86-87 08788 88-80 80-90 ©0-91
YEARS

I Bl iNcOME ESExPENDITURE [ DEFICIT

AN

3.17 On an analysis of the cosls the following are
- indicated

- deficit as a %X of income has been growing
consistently in the Jast 4-5 years to stand at
657% in 1930-91

- the average increase in income is 37X during
1984-85 to 1990-91 as ocompared to a 88%
increase in expenditure thus contributing to
the growing deficits

- the costl recovery has fallen from about 26X in
1984-85 to 13X in 1990-91.



STUDY ON O8M COSTS

3.18 Considering the alarming situation of UIJN finances
on 0&M, the RSN felt the need for a clearer understanding of the
actual costs of O8&M. This is essential to ensure that the
resources creatled over a perijiod of time are actually wused
effectively and the objectives set oul for the asmistance is met.
As nalready indicated SPI provided 22 piped schemes in the
districts of Rei Bareli, Varanasi and Allahabad. The RSM decided
on a review of O8M costs of SPI schemes, since they have been in
operation from 1986 onwards. d

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
of O&M costs. Tt was decided to take only dutch assisted piped

schemes, though it would have been difficult to adopt tLhat for

hand pumps. The final selection of schemes was based on
population coverage and the distance of the scheme from the
nearesl cily. Table 3.8 below shows the selection of schemes and

the criteria adopted for the same.

JABLE 3.8

SCHEMES SELECTED

" —— o - S — 4 Y o W . W . e W S R W St (P S - R G S S0 e e e W T G T G

! SL SCHEME : TYPF. REASON FOR SELECTION
' NO H
e et i kbt bt
1. Se idabad, i Piped Smaller population
Allahabad H 25 kms from city
H { rural )
H
|
Varanas) $-6 kms from city

!
)
H
[}
[}
]
[
]
H
H
2, ! Tikri,

[ ]
[]
H [ semi-urban )
1]

i

[ )

[ ]

[ ]

[}

'

1
]
]
i
[}
]
1
?
[ ]
]
:
Piped { Larger population
L}
:
]
L}
’
H
[}
L}
1]
L
H

3. Group of hand Hand Bath Mark TI/Mark 177
pumps in Division! pumps type of pumps
\Af maintained
3.20 The schemes selected were discussed with RSM and

agreed upon. Subsequent to Lhis a detailed plan for conduct of
the study was drawn up. The approach to the study, dala
collected and analysis of the same are presented in the
subsequent chaplers.
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4. APPROACH IO YHE STUDY
BASIC APPROACH

4.1} The study was commenced on 12 Novewbher 1892
with discussions on the objectives of the study and the
schemes Lo be selected with Mr. Robert Trietsch of the RSM.
The overall approach to the study was based on the
combination of our experience in conducting saimilar studies
and actual field visits to divisions/plants to get a first

hand Teecl of the operation and maintenance aspects. Exhibit
4.1 depicts the overall approach Lo the study. .
EXHIBIT 4.1
OVERALL APPROACH TQ THE STUDY
! DISCUSSIONS | ! ATF’s SIMILAR |
H - RSHM fmm—————— e ! EXPERIENCE '
: ~ UPJN H H ; H :
______________ ' : e e e = ———
) : : :
______ Yo e ' . !
] 1]
i SELECTION OF | H H :
H SCHEMES ' ‘ ' H
—————————————— & H '
b e e '
: H PREPARATION H :
= ————— >{ AND DISTRIBUTJON ! :
' ! OF QUESTIONNAIRES; '
S e e e e - —————— —— e —— [ ]
: : !
v Vo .
] ¥
; H VISITS TO ' H
————————— > ~ DIVISIONS HE GRS
' - PLANTS !
mmmsmmmmemmo—eee
t
~

i PRELIMINARY !
! ANALYSIS OF DATA |

- T - T e - - - —

___________________ N e
N Yo Y
! PRESENTATION | ' FURTHER '
H - RSH H ! ANALYSIS
H - UPJN H H H
e e mmmmmmmmes
———— Yo
! REPORT ON |
! O&M STUDY ¢

3}



4.2 Some of the oritical steps in the approach are
discussed in detail in the subsequenl paragraphs. The
critical assumptions in analysing the costs and revenues are
also indicated under ‘Analysis’.

QUESTIONNAIRE

4.3 After discussions with RSH and UPJN, detailed
questionnaire, onc each for piped schemes and hand pumps.
was prepared and sent to the divisions concerned for

updation. The questionnaire is broadly organised as
follows
Piped

(1) Schemes detlail at project completion time

(2) Scheme/yearwise detalrls {1989-90 to 1991-92)

(a) physical paramelers
(b) financial parameters
(c) operation and maintenance cosis

- wvarious heads
3) General { problems faced, suggestions )
(4) List of records maintained

(5) Enclosures, if any

Bend pumps
(1) General [ lLocation, Make, Cost of purchase
ete. )
(2) Norms for maintenance [ wanpower, materials )

(3 Physical parametlers

(4) O&M Costs { headwise ] for the pump
(5) Division O&M cosls on hand pumps
(6) General

1) Records maintained

(8) Enclosures, if any

Copies of tLhe questionnaire are enclosed as Annexure 1.
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VISITS TO DIVISION/PLANTS

4.4 Visits were made Lo the divisions responsible
for O&M of the piped achemes 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 UPJN divisions to update Ehe
questionnaire, was Lo 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 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 tLaken

- availability of chemicals

{(c) getting ca feel of the time spent by each
calegory of labour / cstaff on various
activities of O&M by talking to them

(d) talking Lo 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 Execulive Engineer (EE) in charge of the
division and the Assistant Execulive Engineer (AEE) in
charge of tLhe scheme were also met to understand the
problems in O&M and to esiimate the time spent by each of
them on O&M of the scheme concerned. Records maintained at
the division for expenditure was also briefly reviewed.
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4.6 For hand pumps, delails were essentially
obtained through the questionnaires but wherever made
avarlable the cards maintained to record the repairs carried
oul and the cost of materials and casual labourers reviewed.
Tn addition details on number of hand pumps maintained by
the JE/AE/FE concerned were obtained to help in allocation
of indirect manpower cost.

4.7 To Lthe extenl avajilable, the annual balance
sheet of the division, at least for the year 1991-92 was
obtained Lo get an overall view of the total .cost of 0O&8M for
thal divaision. :

4.8 The 1i1st of people met during the study is
enclosed as Annexure 1I1T.

ANALYSIS

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

(a) Total cost of operation and wmaintenance
[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 Kl of water produced, distributed
and sold for piped schemes and cost per KL
of watler and per pump for hand pumps

(a) Contribution in total and per KL after
splitiing costs into fizxed and variable
celements

(e) Cosl per conneclion 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 detlajiled analysis mentioned above was also
carried oul on the real costs.
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4.10 The analysis of the data was carried out by wusing
a financial model developed for this purpose on Lotus 1-2-3.

ASSUMPTIONS

4.11 The assumptions made in worhing out the actual

I N .S Em ..
[} . B i &

.
AR e

1
]

' - -

/il BN S N =N S EE e

O&M costs are listed below

(1)

(2)

3)

Piped Schemes

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

The actual pumping hours were compiled from
the log books available at the plant. 1If
particular year’s log book were not made
availahle the previous years average was
considered. Wherever log books were not
wade available for a wonth, the average
pusping hours per month in each season was
assumed to derive year / monthwise pumping
hours. For this purpose the year was
splil into two seasons [(ie.] summer and
winter { April to September and October
to March ). Most of the data for the
year 1991-92 was available for both the
schemes,

Water distribution was difficull to assess
due to lack of records in this regard. This
was essentially picked up from the
questionnaire bul suitably adjusted for

- 1lpecd in each category
- revenue demand from private
connections

For eg. — in the Tikri scheme while distri-
bution to metered connections was given as
370679 XKL, the aclual revenue demand was
only Rs.2.06 lakhs. In this case, the
revenue demand was taken as the basia for
arriving at water distribution. It has been
assumed that water demand has been at
Rs.1/~- per KL (ie.) without the rebate
for early payment.
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(4)

(5)

(8)

Water sold excludes distribution through
public stand posls.

The indirect manpower cost was arrived at
on the following basis

- - - . W L e S - - - =R - . fha - e G e ——

' LFVEL | TIKRT ! SATDABAD !

H ! X ASSUMFD | X ASSUNED

jm—————— Hatettedhdbate b ——————————— H

H EF. H S H 5 H

' AE H 20 : 15 H

H JE H 50 H 85 H

! Admn H 5 H 5 H

! staff H H H

H H : }
These were based on discussions with
respective level of people as well as indi-
calions in the questionnaire. The EE's X

was also assumed for administration staffr.

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 BP x 0.735 x
rate per unit

The power tariff assumed are

1983-90 Rs.1.10/unit
1990-91 Rs.1.10/unit
1991-92 Rs.1.80/unit

Since proper data on the load factor
of the pump was not made available, the
same has been assumed as 1. But in most
cases the load factor way be 1less
than 1| and hence the power charges may be
lower. The power charges worked out are as
if for wmetered power connections. Bul
meters bhave not been installed for both
the schemes visited. The electricity board
is charging only a Tflal rate per month,
which also are not being paid.
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(7
l (8)
(8)

(10)

(i1)

(12)

(1)

l" (2)
l‘ " (3)

(4)

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.

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

Other adwministration overheads was allocated
at 5%

Depreciation was provided on straightline
method based on 30 years life.

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.

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
10X p.a. and the bank rate for cash credit
is around 18-20%X p.a.

Band pupps (HP)

27 hand pumps were chosen for a detailed
analysis

15 in Kaurihar
12 in Chayal

Data for 1989-90 was not available in full
and hence results are presented only for
1990-91 and 1991-92.

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

33X 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 (11X of AE’s

salary and 18X 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 yecar + HP at closing
of year

- - e - — ———— e S — L e T e W - S M - — —— — —— — —

(8) Cost per KM of vehicle was indicated in tLhe
queslionnaire along with estimated nuaber
of kms run for each hand pump; which was
Lhe basis for vehicle expenditure per pump.

&P The administralive overheads were distri-
buted along the same basis as the EF’s
salary.

(8) Depreciation was arrived at based on

Straighiline method with 15 years life.
PRESENTATJON

4,12 The detailed analysis of the data based on
assumptions wentioned above was carried out and the
preliminary results presented to RSM and the UPJN.

REPORT

4.13 Further analysis, essentially in the nature of
different assumptions on distribution, revenues from PSP’'s,
proportiional depreciation on private connections were

carried out and the results are presented in this report.
The detailed findings from Lthe study are presented in the
subsequent chapters.
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5. O&M COST OF SCHEMES

BACEGROUND

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 Kil.. As explained in the previous chapter,
further analysis on the components of costs and the natlure
of costs [ ie. ) fixed/variable was also carried out. This
chapter presents the results of this analysis.

SCHEME SPECIFIC INFORMATION

5.2 AL the time of design of the piped schenes,

various parameters were decided and the same are presented
below

- — e L . . G WA e e PR S e L e - G S R W T e e WP P W W = e G S e (A S W T g e e D W — - —

—— - —— — —— — T — i - s P W W R ] e e e — - T P S G e D S —— G — T —

2 tube wells 2 tube wells

3. Villages Lo be
covered

4. Population in 35380 81580
design year(2011)

i
19 H 27
i
:
i
:

45 AP and 40 HP
and capacity 1950 lpm and 2100 Ipm each

2100 1pw resp.

8. Capacity of over- 650 K. 1200 XI1.
head tank

7. Length of distri- 59 kms 80 kmn
bution lines

8. Number of metered 1458 1312

connections(2011)

(¢

?
]
[]
L}

n
[}
L}
:
[}
1
1]
L]
H
1]
1]
H
:
'
Pumping station ' 30 HP and 40 HP
[}
E
[}
?
»
L
'
[ ]
]
[ ]
[ ]
[}
]
'
:
:
]
[}

T ——— - . —— M W W P — — —— P W - G S e G . W VR W G W - S S T S T G Gmm gAR S P Ve W R SR W e S T G S s WD e
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cost [Rs. lakhs]

H PARAMETERS H SATDABAD H TTKRT H
b e e e —— ———— - ——— b e e e - e — —— — — b ——— e — '
" . . '
] ] ’ ]
! 9. Number of PSP’s H 212 H 219 H
H planned ; H H
! H ' }
110. LPCD assumed * H 70/90 H 70/90 H
] ’ ' »
L} ] L} 1
{11, Anlicipated 0O&M H Rs.0.24 : Rs.0.13 H
H costl per Kl of H ' '
! water production | H '
[] ’ ’ ]
1 1 . 1 [}
112. Totaul actual scheme 58.84 H 92.178 H
} H : '
[] [} [} [}
] ' ' ]

* 70 Ilpcd for villages with less than 4000 inhabitlantis and
for villages with more than 4000 inhabitants.

90
NOTE : Informalion 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

1 pcd 40

Number of families per pump 50 € 5 per fawily.

(being the maximum
assumed in the design

stage)
5.4 The key physical parametlers of the piped
schemes as of 1991-92 as compared to the design parameters
are presented below to enable evaluation of certain

parameters like populatlion and service hours, which seem o
have undergone drastic changes.
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TABLE 5.2
KEY PARAMETERS PIPED SCHEMES

- S e - —— - m W e vt e W T n S e S P e e G G S e S e R e e M P W - —_

' SAIDABAD ' TIKRI '

e - e — e e s e !

PARAMETERS H AS H H AS H :

'ENVISAGFD! 19891-92!ENVISAGED [1981-92 !

d H } H H

—————————————— HE e et il e et bbbt Rtk ol Lt

1. Source of } Ground ! Ground ! Ground | Ground |}
water ' : ; : ',

! 2 Tube | 2 Tube ! 2 Tube ' 2 Tube |

! wells | wells) wells ) wells)

[} [} [] [} []

] 1 ] 1 ] " 1

2. Villages ! 19 H 19 : 27 : 27 :

covered H : H H '

H H ' H H

3. Populationi; 353680 | 34051 | 61580 i 59000

covered 1 (2011) ¢ T 2011) H

(] [ [ ] [} []

[ ] L} ’ ] (]

4. Number of | 1458 ' 890 ! 1310 ! 1400 !}

connections (2011) | H (2011) | :

t [} [} [} []

] ] [ ] ’ []

5. Public : 212 H 238 H 219 H 219 H

stand posts : : H '

H H H : !

6. Production! 3888 H 2592 H 3504 H 3888 '

(KLD) H H H H H

H H H ' )

7. LPCD ! 70 & 90*! 45+ } 70 & 80¢ | 45+ H

H H H H '

8. Pumping ! 16 hours (10,70 x; 16 hours {(15.34 x|

Bours ' H 2) H H 2) H

H ' ' ' H

9. Service : 8 H 6 H 8 H 6 H

H H : H H

Hours

——— - ——— — e - - . g ——— . —

* 70 lpcd for villages w

ith less than 4000 inhabitants

and 90 Ipod for villages with wmore than 4000

inhabitants

+ 1991-92 LPCD is calculated on water distributed

NOTE: The final scheme parti

culars were not wsade available

and hence the following assumptions have been made

(1) the envisaged production in KLD for Saidabad

is based on the r
the pumps and the
For Tikri it is a

(2) the LPCD envisage
questijonnaire

elease per minute (1pm) of
expected pumping hours.
s per the questionnaire

d is as wmentioned in the
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below.
the

operation and
shown

salary cost of these people have been allocated to
in chapter 4.

JABLE 5.3

organisation structure for
the schewmes as of 1991-92 is

The
of

.
- —— . —— S S Y g B - G - 0 - S W S S W W B G W T WS @R W e WP S G e e e

.5
sainlenance

The
sScheme based on the assumplions given

ORGANISATION OF THE

1} | i { |
- | | | | {
L | ! [} ! t
> | ) » | |
< B - - - M L [ I
ﬂﬂ_ i | | |
(& : ) [ \
1 i | i |
] | ] / [} ]
<4 I i | | I
L ] ) | [} }
= | [} | I |
- 1 ) » ) )
[« -] - - - | M | N I N O
=3I i ) ) |
“ | { { 1 ]
| i i | |
] ] f I 1
] } ) | !
- ) t | } J
(- 4 ) i i ®© ! ]
] { - - - M n - N (3] 1 ] =2 ]
[ ] | { | o= | o=
= i \ { ) )
[} I | I ]
\ \ ) | i
e 1 \ { 1] [}
o ! | | ! )
-] i { \ { )
L i | I i ]
(=] ) 1 \ { )
| ) ] - et - | M | N -l - o= L) [T | on | =
< ] ) | { o= | e
w ] | | 1 ]
| ] { { 1
| b o
i [V w -
[ I [ [ f - [}
ot ] 1 c 0 <
e § oo~ - - o M
o i M [ ] C |
[ 1 C - t v o 0 ] —
-9 i > 0 (-]} X3 — [+ - - - A <
1 - O ¢ ¢ « L - b - = =
<N i - - 0 [ =~ ] 0 [ [ O < (o] (@)
(o} t - & - e O o ) < (=S = B
. ) PW =% - b 2 - © © N =}
- 1 v e a2 [ g X e = o E a
75 i o W = N 8 = & = ~ 3
> i = < - = o B e o A
T | [
- i . [T]
“ - N (] <€ O © [ d w o

not available.
42

Levels

8 NMay include attendants also
.

T S G - S G G D S S - . e ST g S e G T — g S . S Par W e TR S - — T S T - P e Ve Gmp W W e R e A S W ——



N -
13 !

I W N W
1

I N N N TN I IR R S BN e B

5.6 It is pertinent to note that inspite of Tikri
being a bigger scheme with more private connections and
distribution lines it has lesser number of direct labour as
of 1891-92,

ACTUAL COST OF O&M

5.7 The actual cost of O&M of the piped schemes and
of the group of hand pumps 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, Saidabad scheme is
showing lower direct cost in 91-92, compared to 89-90. This
is due to lower repairs cosl even in absolute terms which
may nol be healthy for waintenance of the system.
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PARTICULAR

1. Direct cost

2. Indirect cost

Depreciation
Total

4. Income collocted

5. DPeflicit

8. Cost recovery

[R)

e e P pe TS e SE an en ge =m e B we . e T e e

(VALUE IN BS.)

186133

485683

128000
(379863)

21.82%

231100
183250
198133
580483
128000

(482483

18.29%

)

186133

492333

182800
(328733)

33.083%

T v B e —— - B P . - —m - Ve o - o . ee =

848885
94000
(552885)

14.53%

TIKRI ! 27 HAND PUMPS !
1996-81 | 1891-82 | 1900-91 | 1981-92 |
VT T T §
352500 f 424585 E 7327 5 8973 f
144035 ? 826838 E 7350 ; 7179 ;
310000 E 3100008 : 25032 : 25832 ;
806535 E 817395 : 39709 ; 39183 E
20003 ; 124000 : - E - :
(718535) ; (693385) ; (39708) E (39183) :
11.168% i 15.17% E - i - :
: H H H

explains the reason for the

NOTE : In the year 1888-81, arrears of salary were paid to staff and officers and that
large inorease in indirect costs of piped schemes.
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REAL COST OF O&M

5.8 The real cost of 0&8M includes the actlual cost and in
addition the power charges calculated based on actual operating hours of
the pumping station. JIn the real costs, power charges become a very
important component as is evident from the increased direct costs. The
real costs of 0O&M of the piped sachemes are presented (in Table 5.5
below

JABLE 3.5

REAL O&M COSTS

(VALUE IN RS.)
' H SAIDABAD H TIKRI !
! PARTTCULARS (---————=——m-mmmmemm e o —— - e ——— H
: 11989-90 }1990-91 {1991-92 | 1989-90;1990-91 !1991-92 !
R e T e it bom - R R R R :
H ; ' H H d ' H
i Direct cost 1436318 1488969 ! 518788 ; 6813135 | 754482 (1017538 !
[ ] q [} ] [ 2 1] [] L]
) ] 1 ] ) ] ’ ]
i Indirect cost | 69450 1163250 § 96800 ! 62345 } 144035 | 82830 |
] [ ] [} [} [} ’ [ ]
[} [ ] L ? [ ] ] [} ]
i Depreciation 1196133 (196133 | 196133 | 310000 |} 310000 | 310000 !
H H H H H ' } {
' TOTAL 1701901 1848352 | 811719 (1053680 ;1208517 11410368 |
H ' I ' H ' ' H
i Income 1106000 108000 | 182600 ! 94000 } 90000 ! 124000 !
! Callected H : H H H H ;
H 3 ' H ' H H H
i Deficit ;) (5953901)1(740352) 1(649119)3(959680)3(1118517)(1286368)
H : : ' H } H H
i} Cost recovery | 15.10% | 12.73X ! 20.03X ! 8.92X | 7.45% ! 8.79% !
H H H H : : ' :
‘LOST PER KL OF VWATER
5.9 The actual and reat cost of water was distributed over the
extent of water produced, distributed and sold to arrive at the unit
cosl of water. Since 1991-92 is a representative year, because of

revised pay scales from 1990-91, the cosl per KL of water produced in
1991-92 will be a good indicator of the costa. The following exhibit
presents Lthe cost per KL of water produced in 199%1-92,
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EXBIPIT $.1
COST PER KL OF WATER PRODUCED - 1881-92

COST PER KL OF WATER PRODUCED 91-92

RUPEES
1.2-
1
) 1- 0.86
- F ,..—--'"'"-
0.8- ﬁ §
# 0.5 ,ﬂﬁ
o - 05— —
-g 04 04
04- E%gﬁ :#H#,
02
o dL. ﬁ

SAIDABAD SCHEME TIKRI SCHEME  HAND PUMP 8CH

Sl ACTUAL COST REAL COST

5.10 Table 5.8 gives the actual and real cost per Kl
of water produced and sold. Two interesting inferences can
be made from this table [ ie. }

(1) The costl 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 O&M of hand pumps
is comparable with Lthe actual cost deficit
in piped schemes in terms of KL of waler
produced (Rs.0.35 and Rs.0.49). But the
real cosl of 0O&M in piped schemes per KI.
- of water produced is much higher.

4%



, .

Il TN N e

TABLE 5.6

OaM COST OF WATER PER UNIT (1991-92)

SLNCES: & WD

VEN :199]-%2 (cos! P52 Li) (cost Ptk pump)  (COST PEE 4§
PIPLD SCHERLS BARDPURPS .
° 11RR] SAJDMA 2] BARDPURPS 2] BARDPURPS
PRODUCED $0.¢  PROOUCEC $0.0 silr L JRTT U 18 slIn0’
aCTUAL COS! L Y] (Y1) oLF

SROAT COST ELEMERTS

(1) BIRECT COS! (R 2.2 0.2) 1.7 258.60 258.0  0.12 0.12
(2) IRDIRECT €OSI 0.0 0.3 0.10 0.01 206.0C 265.8C .0 0.0}
(3) OEPRECIATION on 1.4 0.2) 1.3 921 0.26
10140 0.5 3.8 .92 3.05 1451.00 524.60  0.40 0.1%

(4) 1CORE RECEIVED 0.5 0.5 "Ry 1.2 ° 0
(S) SURPLUS/(OEFICIT) -0.49 3.2 -0.35 -2.0) -0.40 -0.1%
(6) RECOVERY § Ow YOIAL

o - 155 15218 2. o 0.008  0.00%
REAL COSI

GROAD COST ELEMERTS

(1) DIRECT cBST wn “™ 0.5% 3.2¢
(2) IWDIRECY €OS! 0.0 0.35 010 0.6!
(3) SEMECIATION 0. 1.0 0.2) 1.2}

1014 1.0 6.2 0.86 $.10
(4) InCORE RECEIVED 0.05 .9 0.1} 1.82
{5) SURPLUS/(DEFICIT) 091 -4.1) -0.49 4.8
(6) RECOVERY § On TOTAL

€St 9.008 8.51% 198 20.00%
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IREND IN COSTS

5.11 The real costs have been showing an increasing
trend essentially due lo inflation, increase in wmanpower
costs and the revised tariff for power from 1991-92
onwards. The salary scales were revised from 10890-91,

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.

EXBIBIT $.2
JREND IN COSTS

TREND IN O & M COST (ACTUAL)
RS LAKHS

89-90 90-91 o102
YEARS

—— TIKRI SCHEME —+ BAIDABAD SBCHEME
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COMPOSITION OF COSTS

5.12 The major components of actual cost of O&M of
piped schemes are

-  WMARpoOwWer
- repairs and maintenance and
- depreciation.

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

EXBIBIT 5.3

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

DEPR 06 84 CHEM O 8
MANPOWER 20 83

Ay Mo 2 DEPR 24 198

OTHERS 1.81

MANPOWER 4§ %0 POWER 80 17

~ ACTUAL COST REAL COST
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EXHIBIT $.4

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

DEPN CHEM
2198 062
MANPOWER
' 1877
JOTHERS

064
POWER
: 42.03
ACTUAL COST REAL COST

EXBIBIT 5.5

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

R & M (MATL)
6.77

1

:
:

DEPRECIATION
63.88
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ANALYSIS OF COSTS

§.13 The costs derived were further analysed into cost per
private 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 is
about 5.5 times the winimum 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 of
schemes. As can be seen the cost per household in hand pumps (assuming
50 families per puwp) works out to less than Rs.3 per month.

TABLE $.7
- COST PER CONNECTION/HOUSEHOLD - 1881-92 °

(VALUE TN RS.)
H ' SAIDABAD H TIKRI H '
: e ettt Tt L R bt Ll Lol ! HAND :
H ! ACTUAL { REAL { ACTUAL | REAL ! PUMPS |
H ' COST v COST | COST { COST { COSTS
! ) e — o — e e : ________ ; _________ : ________ b o ———— (]
: E ; : : : :
' 1. Cost per person pai! 14.48 | 23.84 | 13.85 | 23.90 ! 6 :
H (A1) inhabitants) ! ' ' H d H
H ' H H H ' '
t 2. Cost per connection 553.18 | 912.04 } 583.85 71007.41 | 29 '
; pa H ' ' H H :
H ' ' H ' H :
t 3. Cost per connection 46.10 | T76.00 | 48.85 | 83.95 | 2.42 |
H pR H ' ) H H H
5.14 The above figures have been worked out after considering

the 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 complete
cross subsidy with the population covered by private connections bearing
the O&M cost for the entire scheme. Even if a recovery of Rs.3/- per
household per month is wmade for hand pumps, an attempt can be wmade to
recover the entire cost of O&M of hand pumps.

Additiopal yrecal cost for private connectjons
5.15 The additional real cost for private connections was worked

out and the following results obtained
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JABLE 3.9
1991-92 ANALYSIS OF ADDITIONAL COSTS (REAL)

(VALUE IN RS.)
SATDABAD TIKRI

X
™
>
o
)
()
n
o
n

— N —— e - — s — - ——— — — - —————

(1) Total cost per population

H : H

[} [ ] [ ]

L] ] 1
H H ' '
H covered by private connectiaons 32.35 { 33.79 |
' p.a. H H H
' ' H T
{ (2) Totat cost per KL of water ! H H
' - produced H 0.78 H 0.93 |
H - distributed / sold H 1.27 H 1.32
[} [] [ ] []
1] L} 1 ] L]
{ (3) Total cost per connection pm | 21.57 T 22,52
) [ [ ] [ ]
1] ] 1 1
! (4) Variable cost per connection | 10.79 ! 14.36 |
H p.-m. 1 ' '
! ' : H
! (5) Fixed cost per connection p.m. 10.78 H 8.16 |
: ' H

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 variabie
caost 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

Ipcd 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 KL. 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.
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CONTRIBUTION ANALYSIS

517 The costs were further analysed into fixed and
vartable, in order to arrive at the contribution per K. 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 Ki. of water produced
UPJN is loosing wmoney. The analysis further shows that the
real O&M cost per Kl of waler produced is ranging from
Rs.0.86/Kl. to Rs.1.00/Kl. while the tariff fixed by the UP
Government is Rsa.1.00/Kl. But due to a very small
percentage of water produced being actually sold, the cost
recovery fall downs drastically. Table 5.9 below presents
the analysis of costs.

TABLE 5.8

CONTRIBUTION ANALYSIS

( VALUE IN RS. PER Xl )
H H TIKRT : SATDABAD H H
H jm————— - e - ? BAND- |
: EL.EMENTS i PRO- | ¢t PRO- ! ¢ PUMPS |
H ! DUCT-! SALES : NDUCT-! SALES! H
' ' JON | i ION | i '
e | ———— - | j———— jm—————- H
! 1. Revenue ! 0.15 § 0.98 I 0.t17 | 0.99 | - '
' demanded H ' H H H H
: ' : ' H ; H
! 2. Variable cost | 0.59 ! 3.92 { 0.38 ! 2.28 ¢ 0©0.07 !
[] [} [} [ ] ] [} [}
[} ? 1 [} [ ] ? )
! 3. Contribution  1(0.44)] (2.95)] (0.21)}(1.29) (0.07);
[ ] [ ] [) [} [} [} L}
1 ] ] L} ] ] ’
{ 4. Fixed cost Pt 0.4 7 2,771 0.47 | 2.82 )} 0.33 !
H H : : H H ;
1 5. Surplus/ 1(0.85)1 (5.72)) (0.68)(4.11)! (0.40)!
H (Deficit) H H H H : H
[] (] ’ ) [} [] (]
] 1 L] ] [} L
5.18 As can be sSeen from the above table the
variable cost per Kl. of production in hand puwps is
comparatively lower as compared to the piped schemes, This
is based on the assumption of 250 people using the handpump
at the rate of 40 I1pcd. But according to available

indications the average number of people using the handpump
is around 150. 1In this case the variable cost per KL will
g0 upto Rs.0.12, which is atill much lower than piped
schemes,
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5.19 The costs were further analysed into cost per
person covered and cost per household and the following
results were oblained from the same.

JABLE 35.10

COST ANALYSIS (1991-82)
(VALUE IN RS.)

: ! SATDABAD ! TIKRI | BANDPUMPS !
] » ] ] P |
' | Baheh ket T P 1]
i REAL COSTS ' : ' '
M ] ] [} ]
' ’ ’ ] ]
i11. Total cost per person | 23,84 i 23.90 ¢ €.00 |
H p-a.(All inhabhitants) | H H '
H ’ [ ) ]
' [ ' ’ H
i12. Tolal cost per ! 78.00 ! 83.95 | 2.42 '
H connection p.m. ! ' { (Household)}
4 ] [ [] []
! 1 v ] [
t3. Variable cost per ! 33.97 ! 49.20 0.43 H
H connection p.m. H : ! (Householid) |
H ] ) [] [l
1 [] [] L} ]
4. Fixed cosl per ! 42.03 ! 34.75 } 1.99 H
H connection p.m. H ' ! (Household)!
] 4 ] [ ] [}
’ ] (] ] L}
i ACTUAL COSTS H H H H
! ’ [} [] ]
' ] ' [] ’
i{1. Total cost per person |} 14.46 1 13.85 } - H
! p.a.(All inhabitants)! H { :
[} [ 1] [} '
] [} [ ] [}

12. Total cost per ! 48.10 ! 48.65 | - :
; connection p.m. H : ' !
: : ' H H
13. Variable cost per : 4.086 ' 13.90 | - H
H connpeclion p.m. ; 1 H '
H H ; : '
4. Fixed cost per !} 42.03 ! 34.75 1| - H
; connection p.m. H H H '
PHYSICAL RESULTS

5.20 The wanalysis of costs was done based on tLhe
approach and assumptions indicated in chapter 4. The

analysis also indicaled certain key physical paramelers,
which are shown below. These resultanl parametlers have to
be studied in relation to the assumptions. Further these
are derived from the records available and hence wmay not
reflecl the actual situation on the ground in Lerms of water
distribution, wastage, actual Ipcd etc.
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VORKINGS
5.21 A sel of outputs from the model! showing the calculations
and workings are enclosed as Annexure J1T.
JABLE $.11

SCHEME SAIDABAD - PRYSICAL PARAMETERS
i ! 1989-90 | 1990-91 ' 1991-92 !
; bl e it e ittt '
! 1. Pumping hours : H H H
5 - gumﬁ i | 4354 | 4354@ ! 3608 !
: - Pump 2 ' 3096 : 4776 ' 4201 E
‘ : : : ]
! 2. No.of days not worked : H H 1
H - Pump 1| : - (1) ; - (1) ; 47/305 :
H - Pump 2 H - (1) H - (1 H 51/274 H
[ ] [} [ [] . !
' [} [ ] :
! 3. Production KIL ' ' H E
H ( Total ) ! 910838 ! 1107396 : 946125 H
: H H d !
i 4. lpcd calculated H ' : :
H - domestic metered : NA H NA H 80 H
H -~ domecstic unmetered H 62 H 62 H 62 H
' - PSP { 40 ! 40 ' 40 .
[] [] [} []
' ' ] ’ '
{ 5. Average production H 2495 } 3034 H 2592 !
H per day in KL H H H )
H ' H H H
! 6. Chemicals H H : i
' H H ; :
! Number of days not treated: ! !Full of March!
H H ! ‘{92 no treat- |
' ! ! 'ment was done!
] [] [ ] ] ’
[} ] H] ]
' Average per day H H ! 2.75 kg/day E
1 [} [ ] [ ]
] 1 ' ' ]
H Per KI. of production H ! ! 1.08 gm/Kl. E
[] ' » []
! ] ] ] ]
! 7. Composition of repairs H ' H d
H - Pumping station H 34% H 43% H 48% H
H - Distribution systen ' 81% ! 57% ' 52% H
H - Others ' 5% H - H - H
i H H H H
! 8. Revenues (Rs.lacs) ' H H H
H -~ Demand H 0.92 H 0.97 { 1.58 H
H - Collection {incl) H 1.06 : 1.08 H 1.83 H
H arrears H ' ' H

-t Y T L T — . Y G W T T e e Em A S A T e Sah . S e WP S SR G G G WA G e Sn P N S Gms ot SAD W S S AR - e e

assumed

NOTE : @ Since 1990-91 log books not made

available,

1989-80 figures

(1) Full details of daily pumping not made available.
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SCHEME - TIKRI - PHYSICAL PARAMETERS
H 1389-90 H 1990-91 H 1991-92
it e R iy 4
1. Pumping hours ' H H
[] [ ] (]
' [} 3
- Pump 1 H 5162 H 5183 ' 5884
[} [) [}
L ) L}
- Pump 2 H 5902 H 590} ' 51317
] 1] )
) 1] ?
2. No.of days not worked H H H
) ] ]
L} 1 ]
- Pump 1 : - : - : 18/335
! 3 :
- Pump 2 ; - H - H 43/335
(] ] [ ]
? L] 1]
3. Production K1 ' 1394138 H 13084094 : 1411289
[} [ [}
' (] L}
4. Ipcd calculated H H H
H } '
- domestic metered H - H 42 H 52
- domestic unmetered H 51 ' - ' 51
- PSP H 59 H 48 H 43
[) [ 1]
L [} L}
5. Average production H 3820 H 3819 ! 3866
per day in KL H : H
[ 1 [
L 1 9
8. Chemicals ' ' '
[} [} ?
) ] L}
Number of days not treated! H tFull of April
H : 10October and
: ' {November 91
: H inot treated
1 [} )
L 1 [ ]
Average per day H ! 8.19 kg ! 2.83 kg.
] [} ]
[ ] L] [ ]
Per KXI. of production H ! 2.14 gms | O0.73 gms
) [} ’
’ [} L}
7. Composition of repairs d : :
[} (] [
L} 1] 1]
- Pumping stalion ' 25% H 47% ' 40%
~ Distribution system : 57T% H 46% H 54X
- Overhead tank H 1% H 2% H - ( <1X)
- Others H 17% H 5% H 6%
: ! H
8. Revenues (Rs.lacs) ' : H
) [} []
1 [ ] 1 ]
- Demand ! 1.63 } 1.58 : 2.06
- Collection H 0.94 H 0.90 H 1.24
- Efficiency H 58% H 57% H 80%

v D s T B s v e W . e P e WA aE e e — w E e G v e e v W T G G S S S o e T T S e G S o Pt e D et —
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6.1

were further

The

resulls

paragraphs.

6.2

P

1SO

6. ANALYSIS OF O&M COSTS

The costs derived, as indicated in chapter
reviewed with a view to

compare the same across schemes and with
UPJN as a whale

do sensitivity analysis on certain key
parameters.

S,

of this review are described in the subsequent

CROSS SCHEMES - PIPED

On a comparison of the real cosl per Kl

of

water produced in 1991-32 the conclusions that may be drawn

are

(a)

(b)

(c)

Saidabad scheme has been spending less each
year on repairs resulting in lower repair
cost per KL

Tikri scheme has been operaling at a higher
capacily resulting in higher power charges
and lower manpower cost per KJ. of water
produced

In other aspects of revenues/costis they
present alwost a similar picture.
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Table 6.1 below presents the comparison,

. TABLE 8.1
REAL COST PER EL OF MATER PRODUCED - 1991-92

TS e S e G e B e e e S R e S MmN W e W i e S e S e S - S G e W Gl e S St — W . ——

E E SATIDABAD E TIKRIT

g 1. Income demanded 5____8T;; —————— E—-_ST;;————T
! CoSTs ' ;

' ' '

é 2. Manpower ' E 0.26 i 0.19

E 3. Power E 0.34 E 0.42

é 4. Chemicals i 0.01 é 0.01

é 5. Repairs E 0.04 E 0.186

g 6. Others é 0.01 é 0.01

5 7. Depreciation E 0.21 5 0.22

g o e
E SURPLUS/ (DEFICIT) E—-—zat;;; ———— ;_—ZGT;;;—‘——
' ' H

e e e e e T - S e e e . i e - e SR Ve S e S M e M M - W S B e e Y e e e e e am
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Some of the key parameters are
in

overall profile of O&M of piped and hand pumps schewmes
Table 8.2 depicts the caosl analysis of piped schemes

The

in UPJN has been presented in chapter 3.

PARISON VWITH UP
cowmpared here.

8.3

8

34
7.38
1
86

5
5

L]
L
:
’
’
i
'
’
!
[)
L}
'
'
’
'
L}
'
L}
]
[)
1
11.86%

[~

1.

~ ©
™~ -
3] ©

o

(=

1991-92

{SATD- i TIKRT}UPJN {SATD-!TIKRI

9.73115.22

1 (EST) 1ABAD" |

m

ot
c

7
.88
9.689111.62110.47111.

0
S

(plains).

0.28

18390-91

UPJN!SATDA-}TIKRI { UPJN
’
;
'
:
i
i
'
:
.76111.08

8.31110.53
0.18
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0
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- JABLE 8.2
EIPED SCHEMES - COMPARISON MWITH UPJN (PLAINS)

166.08145.251683.57158.50
8

— — - -

(=
©

-]

1989-90
BAD
0.28

-]
U'r]

© <

—

1
.69:10.54
.13

0
8

36.00:50.30

1]

'

’

]

]

L]

]
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:
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project
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(Rs.pm)

x
O&M cost as a X of project cost for Tikri and Saidabad (ie)

and 10.47% compares favourably with the UPJN average of 11.62%.

1
recovery

Revenue
receipts
b. Per

c

O&M
fwithout
centage an
depreciati
a.

b. Per con-
C.

Cost

comparison to O&M of piped schemes in UPJN
PARAMETERS
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6.4 A similar review for hand pumps was also done
and the results are as shown below

TABLE 8.3
HAND PUMPS - COMPARISON - PLANS - UPJN

H H 1990-91 H 1991-92 H
: PARAMETERS fmmmm—mmm e m e o e :
! ! UPJN | 27 HPS! UPJN }27 BPS!
[} 1 [} [] [] [
ket e bt P T T T [ ahah et T []
} (1) Cost per household | 0.53 } 1 '} 0.53 |} 1 '
H per month H ' H : '
H ' ) H H }
! (2) Cosl per person per) 0.11 % 0,17V O.11 { O0.17 }
' per month H : : i '
! H H ' H !
i (3) Cost per KL of H 0.09 ¢ 0.15 } 0.09 { 0.15 }
! production H ' : : H
: H { : H H
! (4) Cost per pump p.a. | 318.78 | 545 1318.44 | 524 !
[} [} [} ] 1] []
H ' ' ' ’ [

- G v W A T e SR e e e e MR MR s T e - AR - Y - e R R M TR @ T W S W G S Wi G- W e W wEe P e - — Wi

Unlike in piped schemes, the cost for the 27 handpumps looks
to be higher then that for UPJN as a whole which can be
exiplained 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.

Recovery of PSP charges

6.5 As per the tariff fixed by the State Government
an arount of Rs.3/50 per month per household is to be
collected for wusage of public stand posts. This rate 1is
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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6.8 Sensitivity analysis was done on the working
based on the following assumsptions

- demand will be net rate (ie) after discount

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

- collection efficiency of 50X of current demand.

The results obtained from the analysis are : .

Tikri Cost recovery improves Lo 26X in 1991-92
on actual cost basis and to 15X on real
cost basis

Saidebad Cost recovery improves Lo 43X 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
it PSP charges are recovered at 50X collection efficiency.
Jf depreciation is not considered the recovery would be much
higher.

Tikri 42X on actual costs
19X on real costs

Saidabad
72X on actual costs
35X on real costis

Normal lpcd distribution

6.8 The water distributed in the workings was based
on Lhe revenue demanded/ruling tariff for the private
connections. A sensitivity of the workings assuming Lhe

1pcd as below was altempted

- domestic metered - 70
- domestic unmetered - 100
- PSP - 40

Accordingly the water revenue demanded was also suitably
ad justed at tbhe ruling tarifrf.
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6.9 The cost recovery in Tirkri on income
dcwmanded/real costs goes up from 15X to 20X in such a
s1tuation in the year 1991-92. Similarly in Saidabad the
cost recovery goes up to 13X. Further this brings down the
wastage in Tikri: and Sai:dabad to around 30%.

Depreciation only on private connections

6.10 The depreciation charge relevant for the
private connections only based on weightage for the
population coverage and higher Ipcd was allocated and costs

worked out. The results are as shown below
TABLE 8.4
COST - DEPRECIATION ONLY FOR PVT CONNECTIONS
(1991-92)
(VALUE 1IN RS.)

: H PRODUCED ' SOLD { DISTRIBUTED ;
i SCHEME |-—-—-meemeeee- | ———————- o H
: ¢ ACT- | REAL | ACT- |} REAL | ACT- | REAL |
' ' UAL ¢ { UAL. | ¢ UAL | '
e ttablle bbb | - jo————= o - P ;
! Cost per KL H ' H H ' ' H
; [ ] [} [} [ ] ) [ ] [}

’ 1] L ] v ] L}
v Tikri 1 0.42 ¢V 0.84 | 2.81 } 5.63 { 0.81 § 1.23 |}
: H H : H ' ' '
! Saidabad {t 0,38 ¢ 0.72 { 2.25 { 4.26 | 0.85 | 1.23 }
L] 4 ) [} [} [] [} [}
e S el e !
}! Cost per : : H
} caonnection pm | H :
' : ' '
H Tikri 135.28 } 70.57
[ ) [] (]
L} ] ’ ]
' Saidabad 133.57 | 63.47 |
: H H :
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.i/- per
KL. The real cost per connection is around Rs.T70.57 per
month in Tikri and Rs.83.47 per month in Saidabad.
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CRITICAL PROBLEMS

6.12 From Lhe review of costg and revenues an
attemppt 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
delailed analysis of the problems can be done only after a
soclo—-economic survey of Lhe population is carried out.

Design related

(1) The design provides only for 20-25% of
houueholds being provided private connect-
ions. The rest are to be supplied by
PSI''s. TJU is very di1fficult to justify the
scheme based on revenues from only 25% of
the population, unless =a lJarge cross
subsidy had been assumed.

(2) The decision on taking up the scheme secems
to have been made by UPJN without a
detailed analysis of the Bsocio-econoumic
conditions in the rural area concerned (ie)
need for drinking water, water quatitly
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
somelimes central Lo the area to be covered,
say for eg. in Tikri. 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 population projections in both the
schemes has been grosasly underestimaled,
wilh the design population being reached
halfway through the scheme itself.
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O%M related

o)

2)

(3)

(4)

(5)

Tt is observed from the log books that one

of the two pumping planls are not functlnn—\
ing sometlimes for Jlong 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 pPumps was

not used from 5-12-91 to 1-1-92. Similarly
in Saidabad the plant with 40 BAP was not

used for the whole of Oclober 1891. TU is
essential that preventive waintenance of

these plants are done 4t regular intervals
so as to avoid long breakdowns.

It is also clear from the 1log books that
for days al a strelch trealment with
bleaching powder is not being done due to
non—-availability of stock. This has a
critical effecl on the quality of the water
and subsequently on qualily of service to
the consumers.

In Saidabad scheme, il was mentioned that
no documents / records are kept of the
chemical analysis or tesis, if any, being
conducted. This is also absolutely
essential to ensure quality of water being
distributed.

On the discussion with division officers

and slaff there is a feeling thal due to
non-availability of sufficient funds many
repairs and maintenance jobs are gdettling
postponed. 1In 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 esntimate the
extent of repairs Lo 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, colleclion efficiency etc.

The collection efficiency is in the region
of 55-60% resultling 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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(8)

1)

(8)

HANDPUNPS
6.13

analysed from the questionnaires and records msade

to us are

1)

By not providing for power charges and
depreciation, the expenditure on O&RM is
being understiated with resultant implicat-
ions on incorrect figures being reported.
Tt 1s to be remembered that all assels have
a life span and hence need to be replaced
al some future date. JU is very (iwmportant
that depreciation charge is provided for in
Lthe accounts.

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 privale connections the incowme
denanded might he a good indication. A

study on waler distribution was done at
Tikri scheme by installing bulk meters at
certain villages. This can give important
pointers on waler distribution, wastage and
the problem localions.

There is very litile of analylical report-
ing on O&M costs on a regular basgis to
divisions and other administrative offices,
The reporting today is restricted Lo copies
of log books being msent to Lthe divisions by
the plants. Further, very litile 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 cosls.

The critical problems on hand pumps,

It is told to us that the hand pumps are
actually used by around 125-150 people
which is only 50X of the design population.
This implies that

(a) either the diastance to be covered

for reaching the hand pump is
much longer than envisaged or
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(2)

(3>

(4)

(S)

(b)Y the design objective of two iden-
tified groups (socially weaker
section and others) to have
atleast one hand pump in each
hamiet 18 being adhered to.

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

Similar to pi1ped 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.

It is observed that for all wmost 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 nol be working.
JL 15 told to us that from 92-93 onwards
the practice of engaging daily labour
has been stopped.

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 0O&M costs.

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 UPJN. Bul the problem is quite
alarming. Tn a few years, if the same trend continues, it
would he difficultl to operalte and waintain wmany schemes
without a huge subsidy from the government, The thinking
now should be Lo make UPJN, aover a period of time, a self

sustaining institution at least as far as O8M is concerned.
JU is difficult for a commercial organisation like UPJN to
meet the win objectives of providing service as well as
breaking even on costs.

6.15 Some suggestions tao rectify some of the
problems listed above are discussed in chaplter 8. These
sugestions 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
carlier these are not made after a socio—economic
survey and hence have to be studied in that light.
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7. SYSTEMS AND PROCEDURES

BACEGROUND

7.1 One of the components of the study is to look
at existing records waintained for O&H and to recommend
changes, if any, for improved reporting on O8M4 costs and
revenues. It is to be remembered that information
availabilily is not an end in itself but a beginning for

better decision making. Hence it is essential that people
reviewing Lhe information have adequate authority to take
decisions.

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

INFORMATION CAPTURE

7.3 The information Lhat needs to be captured and
source for Lthe same are mentioned below

- ——— = . - — - Y m Y - . W G e o . S S = . e . = n = — —— . —— — —

——— - W — —— —— e — - - —— o ——

1. Number of days on which
each pumping plant not
working

L.og book/sheet

2. Actual operating hours of Log book/sheet
plant and service hours.

Povwer availability

Results of chemical
analysis

Needs to be recorded in
the l1og book itself

4. Number of days on which
bleaching powder not
available

Stock regiater

S. Extent of bleaching powder
used on a daily basis

————— v . T T ) — S G . W e Y - S S i M U G e P W e T VR M S S SR S B - —

Log book/sheet

2]
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6. Complaintis received
classified Into categories
such as

- taps broken
-~ tap wissing
- water not flowing
- chockages/leakage in
pipelines
- waler quality nol good
(blachish etc.)

7. Days within which each
complaint was repaired and
if delayed reasons there-
for such as

- material not available
- labour not available etc

8. Other repairs carried out
with details of

- when problem detected

- nature of problem

- reason for the problem
(old equipment, lack of
mainlenance etc.)

-~ when repair completed

- cost (matverial and

labour

- days on which service

could not be provided

9. Villagewise and assessee-
wise demand raised, coll-
ected and arrears

10. Cost of labour directly
involived in scheme main-—-
tenance

11, Cost of casual labourers
involved in repair and
maintenance

Complaints register to be
modified to i1nclude such
a classification

Complaints register
to be modified

Repair register Lo be
introduced, wherever nol
existing

Demand register

Work register of
scheme

To be separately recorded
in works register

o — - G - —— ———  — W = W G S S g St e S . Gan W S D e e W A e ) @R S SR e - e e T M ome S — e
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To be introduced wherever
not available
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12. Record of inspections
carried out by

- JF
- AEF
~ EE

with time spent for each
scheme and purpose of
inspection

l.og baok to include this
in a form such that com-
pilation becomes easier

13. Usage of vehicles Lo bhe
1dentified to schemes

- B T e wE PO AR S P GBS NS BT G we =T WD A% YT We aw

T - - e - - o W - L e - e = G W Y S G e S S B Y Y S G . g W W S W - G W e S W S e W

NOTE : (1) IList way not be exhaustive

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

(3) Fxisting records should be continued.
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RECOMMENDED MIS

7.4 The MTS Lhat needs to be generated are
essentially frome the records to be maintained at the plant
and at the divisions. -

MIS

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

(2) Actual)l average operating hours per day of
the planl pumpwise for a particular period
and average service hours per day. Sanc

compared with data for lasl two years.

(3) Production in total! XI. per puwsp and in
total for the scheme for a period as
compared with production during the sawme
period in Lhe last 2 years.

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

(5 Schemewise number of days on which chemical
tests nol carried out and corresponding
chlorine content 1n those days.

(6) Analysis of complaints received and arriving
al X for each category in relation to the
total number of complaints.

1) Arriving at cost per Kl of water produced,
distributed and solid split into direct
costs, indirecl costs and depreciation.

(8) Compar ing revenue demanded/received per KL
with cost per Kl.

(9) Analysis of costs into variable and
fixed and deriving contribution per K.

A similar MJS can be prepared for a ‘block’ of hand pumps.

T



7.5 An yearly analysis of these MIS can be done,
which c¢an be an important input Lo the budgeting exercise.
These MIS can also poiny to major repairs that need 1o be
carried out on schemea. Further inter-acheme cowmparison in
the same division/circle can be attempted to decide on
schemes where revenues have to improve or costs mare Lo be
conirolled.

7.6 Circlewise, consolidated cosils per KL of water
produced, distributed and sold (for piped and hand pumps
separalely) should be sent to region and to Lucknow head
quarters. These wil)l be important pointers for tariff
suggestions and for identlifying problem locations for cost
control.
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8. ONCLUSION

8.1 The report so far has presenled 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.
Fven though this study does not intend to project the
resulls of the study Lo UPJN as a whole, the problems may be
similar.

8.2 In the following paragraphs a few suggestions
Lo correct some of the problems facing UPJN have beéen
recommended. As told earlier, these are not based on a

socio—economic survey and hence have to be read in that
light.

OQVERVIEW OF SUGGESTIONS

8.3 The sugdestions are essentially aimed at
- proper evaluation of schemes atl design stlage

- critical isportance to evaluation of O&M
costs and revenues before scheme finalisation

- 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
responsibilily of local bodies or voluntary organisations.
These drastic steps are needed to make UPJN a self
sustaining commercial organisation.

B SUGGESTIONS

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

(1) A comprehensive education effort to tell the
population aboul the need for safe drinking
water and the consequences if this is notl
available. The need to pay for water should
also be emphasised.
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(2)

(3

(4)

(5)

The decision Lo 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 il over for 0&M.

JL may be essential to involve the people®

right from the planning and design stages
of the project. This may be in idenlifying
localion of pumps, stand posts, hours of
supply needed, area Lo be covered etc. A few
persons identified at this stage from the
population can later be invoived in O&M.

Conducting a socio-economic survey before
a scheme is approved. Thirg is essential to
gel a feel for need for water, abilily to
pay, intention to pay and other social
factors which have a strong bearing on a
sensilive 1ssue like provision of watler
supply. The survey should be a pre-
requisite for approval of the scheme, say
if the scheme value is above a certain
lLimit.

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 sensitiviiy of the
same to critical parawmeters Jike inflation,
tariffs, wastage factor etc. need to be
studied. The results of the evaluation
should Jjustify Ltaking up the scheme .
Development of a O&M financial model may
be taken up for the purpose.
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(8)

(7>

(8)

(9)

(10)

1t)

Voluntary organisations wsay be asked to
take up O&M of rural water supply achewmes.
These organisations may be asked to wmake
each scheme self sustaining. Some of these
organisations are available at village/
distrioct levels.

The 0&M of rurel water supply schemes may

be given to privale contractors who will
also have responsibility for revenue
colteclion. It way also be worthwhile
to include the private contractors in

design and construction of the schemes.

For existing schemes, there is a tariff
fixed for public stand posts also. Ffforts
way be taken to recover tLhese charges from
the households, which way have a good
bearing on the cost recovery., The
responsibilily of recovering the PSP charges
way be given to the local bodies.

Recovering a portion of the costs through
a 'Tax’ on all households in the village -
both for handpump and piped schemes. Since

Lthere seems to be a basic lack of
inclination in paying for water, t(his way
be an indirecl way of recovery. The
modalities for this ‘'Tax' needs Lo be

worked out.

It is to be remembered that all assets have

a liTe span. They need to be replaced or
extended. JL is importiant to recover
depreciation charges also in order to

ensure availability of funds for replace-
ments/extensions.

There is need for a closer wmonitoring of

O&M coslis atl various levels through
improved Management Information Systewms
(M15).
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(12) A periodic analysis of actual distribution
at various pointa may be wmade 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 T is npear impossible for a commercial
organisation Jike UPJN to achieve the twin objectives of
providing service and also breakeven on costs, The

situation on O8M is quitle alarming and iemediale steps are
needed .Lo ensure belter 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&8M costs and revenues.
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AR TG

DIVISICR e
8UD DIVISION .
SECTION .
T.  GENERAL:

1. Schems completed in the year
Number of years for chwpletion s

2. Source of VWater fer the scheme $

(a) Tube well

(b) River (Specify name)
(c) Ponds

(@) others (Specify)

3. If surface water, sterage ]
elplclty.
de Final project parameters s
{(a) Supply areas to be
covered.

(b) Villages to be covered

(¢) Tetal population in
the area

(d) Population Sersge |

(e) Pumping statiens
and their espacity.

(£) Overhesd tanks and
their sterage capacity

(g) Length of distribution
1ines.

th) Number of emnocuau
planned

- matered
- unmptered

(1) Number of public
stand posts phnnoa

(1 Expected lmld wate
preduction (x1d) i



7.

(k) BExpected level of water
distribution (kl4)

(1) l(l:;:’aqo anticipated

(m) Lpcd assumed.
¥inal project cost particulars &

—  _Cost component 8, (sce)
1.

2. . -
3.

‘.

s.

6.

Te

8,

,.

10.

Totals

14
Finding pattern fer the schems 3
Q
Financed By Amount O3, lacs)

Anticipated O&LM Cest
(st the time of project finaslisatioen)

Bsad of accognt — Year I [¥ear 7 IYear § J¥eard I¥eu

Cest per Xl. of productien
Cost per Kl of distributient




1 . ' ) )

II.

A.

1.
2.

4.

Se

Cost of expansion of the schene ¢ Total B,
( if an

y)
YEAR B. (Lacs)
Targetted benefits
(a) Population coverage s
(b) Villages coverage 3
(¢) Rumber of connection s
(d) Number of stand posts s
Manpower required for O&M of s Total
the scheme )
81, Level of persan Number 62 Desires
No. : persons Qualification

SCHEME/YERAR SPECIFIC

(details for the years 1989.90, 199091, 1991-92)
1989-90 199091 199192

PHYSICAL PARAMETERS

Vvillages coverdd s
Population covered ]
Population net covered 3
Total number of connections

(a) domestic metered

(b) domestic unmetered

(c) industrial/comnercial
(metered)

(a) others - metersd
(o) others - ummstered

Number of public stand pests. ¢

-



7.

10.

11.

12,

13.

1989-90 1990-91 1991 l.’

Number ¢f working meters

(a) Aomestic l
(b) inédustrial/commercial

(c) ethers. |
Actual eperating hours of ]

the pumping station. l

Rate of pumping per hour(litrs) s

Calculated production (k1)

(mention the number ef days on
which pumping station was
working =< ) -

Hours of supply maintained s
(or an average pesrday )

Water distributien (k1)

(a)
(b)
()
(a)
()
(£)

domsstic metered
domestic unmetered
industrial/commercial
othars metered
otherd un~-metered
Public stand posts

NOTERs (Mention below the method

of calculating the distribution)

Wastage of water (total Kl.)
Reasons (with %

(a)
(b)
(c)
(a)

Normal

leakages
Illegal tapring
others specify.

[ ]

Estimation of lpcd.
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1.

2,

3.

4.

5.

PINANCIAL, PARAMETERS (in &,)
REVERURS

Water charges demanded

(a) Adomestic metered
(b) domestic unmetered
(c) 4industrial/commsrcial
(d) ethers.

Total 3

Tariff structure
(Enclose for the three
years)

Revenuas collected

(a) Adomestic metered

(b) domestic unmetered
(c) industrial/commercial
(a) others.

Total s

What would have been the
demand {f all domestic/
industrizl connectiens
were mstered?

Arrears of demand

(a) domestic metered
qb) domestic unmetered

(c) industrial/commercial
(d) othoers.

Totalt

What X of total arrears
will be greater than 3 years.

Other income collected
(specify by ngme)

1989-90 1990-91 1%91-93



C. co:::-rxm &_MAINTENANCE 1989-90 1990-91 mh&
BALARTEmMWAGES

1.

Manpewer empleyed en the
schems

= Direct -
= Indirect
=« Total
Detailg

TEVEL Direct/  Bxilled/ % Time
Indirect Unskilled on O & M

TOTAL
Hotes:s 1. Por casuel lsbourers, indicate no. of days
for vhich used,

2, Bkxilled & unskilled particulars may be given
only for VICE

Actual manpower cost at
levels d=fined in (1)
Total (in w.)

IEVEL

Totels —

NOTEs 1. If for soms levels the costs are directl
includod in sems ether head of account,
kinély indicate actual @est and alse the
fact that the samsilis included in gnothe:
head of account and specify the head of
account,



Eage 11
1262-20  19%0-91  1991-92

(3) Actusl direct mepewertest
by sudb head of accewunt

pe—

SUB HEAD

* N . t t

(4) Extent ¢f menpewer
cest os psid in
each year.



(c)

(1)

(2)

(3)

(&)

(5)
(6)

(7

(1)

Herse power of the
pumping statiea.

Rato che

(nclese rltt tor

laat 3 years)

Minimum aneumt gharge-
sble by EB(k)per meath

Value eof Bills preceived

frem EB

Pewer charges paid

Calculated

pewer cen-

sumptien based ema heurs

pumped & HP,

Calculated pewer charges.

CHEMICALS

Quantity ef chemicals

cemgumed:

1920-91

191-32

Item

Unit of
M

1




(c)
CHEMICALS( CON TD)

(2) Actuel cest ef chemicals
cenguxed - Tetal(n)

Page 13

1969-90 1990-91 1991=22

ITEM

(3) MNerms fer usage per KL
of preductien

ITEM

N e U T T .




(4) Average prices of
chemical s-oast year

Cue I\

Pege 14
1990-91 (1991-R

ITEM

(5) 8teck of majer chemicels
in quantity as at /9
every year,

ITEM I Unit of L
Mea




(1)

(2)

REPAIRS MD MAINTEN AN CE COST

Specify varieus kinds eof
maintemance nd repair
carriedeut and fer each.

« The material aad
quantity of the same
required

ey
- The required te

be spet by U.P.Jal
Rigam.

Actusl cest e¢f rep
aad uht-uce(rotalzt)

1269-90 1920-91 1991=92

A
SUB HEAD

LABOU

TOTAL;

ERIAL/

Humber eof direct labsur

;o:uany invelved in



b

(3) Nusber ef repatr jeb 169-0  1930=91  1991=2
carried out.

SUB HEAD TYPE OF

omn !mmml

(4) Number of days en
which water net
supplied and reasens
therefere(in percentage
terms).

(5) Estimate of repairs end
maintemance cest as
budgeted (what sheuld
have been the cest)



I
!
(v)
1
I
l_ (1)
|
i
J
|
I 2
"
1
I
|
I
| (3)
]
I
I
I
|

Estimate of repair yerks
te be carried sut ¢ value
tems 33 a2 date.

TS/ VERICLES

Equipmeats/Vehicles used
in eperatiem & maintemance
sad numbers used.

Year of precurement and
cost of purchase of the
abeve

% utilisation of M2
abeve for O & M,

1989-90  1990-91 1A=



(4) Cost of msimtemance of
these equipments/cars.

« Total (%)

Cest per wmmit of usage

say heursg fer equipmeats
j snd Kas.fer cars).

QBN ERAL

(1) Difficulties faced by the
scheme in O & M,

. (List dewm the preblems)

(2) Meim reasons gfer the lew
cest recevery.

(3) Suggestiens en metheds te
impreve recevery.

- . (&) Other remerxs.

T——
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(1)
(2)
(3)

(4)

(5)

(6)

N
MAIN ES

Give s list of recerds
maintained at verieus
offices aleagwith pur-
pese for the same.

Kindly eaclege the fellewing(fer 1989-90, 1990-91, 1991=92.

Budget dscument
Aanual maintemance budget
Capital budget

Aanual accewmting statements
-P &L
- B/S

Repert en pilet studies
e O & M.

Find preject cest
decument
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REVIEW OF O & M COST

OF HAND PUMP SCHEME
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(1)
(2)

(3)

(&)
(5)

(6)
(7)

(1)
(2)
(3)
(&)

(1)
(2)

Page 1

BEVIEW OF O & M COST OF HND FUMPS

GENERAL

Lecatien of the Hand Pump

Type of Hand Pump

MARK II/ MARK III

Year of installatiea end memth

Origimnal cest Basic price k.

Installation cest b.

Total sk,
Prepesed 1ife of the pump !

Cest funded by

AT THE TIME OF INDTALLATION
Area te be cevered

Pepulatien te be cevered
Lpcd assumed

Preductiem assumed(KLD)

Year of replscement

Cest of replacement ((~;

MAN FOWER ANTICIPATED AS REQUIRED FOR MAINTBIANCE

Level of persen Indirect/direct ¥lme tcx roy
oy Hos S
par-aur-tn-ture.




El.. z

SPARE PARTS KELQUIRED FOR MAIN TBVAN CE-NORMS

TYPE OF
REQUIRED REPAIR
T0 BE RE~

i

i

_ i
METERIAL/SPARE HOW OFTEN

PLACED l

i

-

TIME REQUIRED TO BE SPRNT FOR REPAIRS (HOURS TOBE SPBNT)

TYPE OF REPAIR LEVEL OF PEOPLE Huy €5 To e ST~

NEEPECRY § rL/ ectest O

en
(Prevetive maimtenance sheuld be included as s type of repair)



(1
(2)
(3)
(&)
(5)

(6)

(7

PHYSICAL PARAMETERS

Pepulatiea cevered

Lpcd assumed/expected
Water preductiem. (KLD)
Expected wastage-of

water as 8 % of pre-
ductien,

Number of days =
which handpump was

Reasens for nea-werk~
ing of the pump:

P.‘Q :

1963-30  1930=31  1894=2¢

. wsD
(percentage of tetal sbeve)

REASCH S

Tetal mumber of handpump-
= within the divisien

~ within the jurisdictien
ef the JE cemcermed.,



(1)

(2)

- £3)

0 & M COST
MANPOVER

Manpewer empleyed ea the
pump 3

<«

LEVEL DIRECT/  SKILLS/

Page &

1989-90  1990-91  1991-92

INDRECT WNSILLEr

en
Actual heurs spat by the
direct manpewer for this
handpump (frem leg beek and
iob card)
includes beth repair end
maintemance)

LEVEL @

Tetal memhours availadle
te the direct labeur tedbe
speat em & greup eof hand

pumps.

Fer casual labeur indicate mandays fer which used in each year.

(HOURS SPBIT)
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Y3

Manpower (..... ') 1989-90 1990-91 1991-92
Cost of Manpower -Total &s.
LEVEL

INDIRECT

DIRECT

MATERIALS

Number/type of repair job (Number of repairs)
carried out on the pump:
TYPE OF REPAIRS



N |
(2) Spareparts used in repair 1989-90 1990-91 1991-92
of the Hand pump : (Numbers used) l
SPARE PART
(3) Cost of Spare parts used (Costs) =
SPARE PART



-~

(4)

(1)

(2)

(3)

Average Prices of Spare
Parts
SPARE PART

VEHICLES USED

Extent of Kms run for
maintenance of the pump

Average cost per km of
running the vehicle

Cost of vehicle for
hand pump mainternance

1989-90

1990-91

1991-92



INSPECTION 1989-90 1990-91 1991-92 '
(1) Extent of time spent on (hours spent)

inspection by various I

levels of people - - SO

LEVEL l

(2) Total time spent by
various levels of people
in all hand pump
maintenance
LEVEL



TOTAL MAINTENANCE COST FOR HAND PUMPS IN THE DIVISION

on

(1) Direct Cost of malntance
DIRECT COST

a)
B)
c)
d)

(2)* Total value of spare parts
parchased for hand pumps

l maintenance

1989-90

1990-91

1991-92



— (1)

- (2)

(3)

(4)

CENERAL

Number and type of complaints
received on the handpumf
TYPE OF COMPLAINT

Problems faced in maintenance
of hand pumpe.

Suggestions for improvement

Records maintained for
hand pump maintenance at
various offices (indicate

nane of record and purpose)

1989-90

1990-91 199]1-

My e BN R e -
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10.

11.

12,

13.

14.

15,

Mr.

Mr.

Mr .

Mr.

Mr.

Mr.

Mr.

Mr.

UP JAL NIGAM - O&M STUDY
LIST OF PEOPLE MET

Robert Trietsch
R. S. Singh

Y.N. Chaturvedi

V.P. Gupta

8. K. Singh

R. K. Sharma
Mahendra Singh

N.C. Gupta

J.B. Bats

S. K. Srivatsava

P. N. Shukia

R.P. Sharma
S.K. Verma
D.M.P. Singh

Panna Lal

Member, RSM

ANNEXURE II

Managing Director, UPJN

Chief Engineer,

South +

Dutch Co-ordinator

Chief Engineer at Lucknow

SE, TI, Circle, Allahabad

SF., VIT Circle.

Varanasi

EE, Construction Division,

Al lahabad

EE, Additional Construction
Division, Allahabad

EE. VI Construction
Division, Allahabad

EE, Maintenance Division,

Varanasi

AEF., Saidabad Scheme,

Al lahabad

JE, Saidabad plant

Allahabad
AE, Hand puwmps,

Allahabad

JE, Tikri, Varanasi

Divisional Accountant.

Tikri, Varanasi

17
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P JAL NIGAR

ANNEXURE III

INDD DUTCH PROJECT
REVIEN OF OMA COBTS
PIPED SOHEME1 SAIDABAD
t TOTALS t  COST PER KL OF WATER PRODUCED t COET PER KL OF WATER DISTRIBUTED 1 COST PER KL OF WATER S0LD ¢«  COMPOSITION OF TOTAL
PART ICLLARS 99990 ¥ INC  1990-91 T INC  1991-92 X INC  11989-90 1990-91 1991-92 1199990 (990-91  199(-92 1198990 (990-91  1991-92 1969-90 1990-91 199192
SUMAY OF ACTUALS H i i ! f
———— | ! | | |
{1) Direct cost i 220100 251100 §.008 199400 -13.72%1 0.24 0.2¢ 0.21 I M 0.4 0.34 L. 1.1 1.50 1.3 {1 0.I2% 3904 40.50%
(2) Indirect cost {69450 16320 135.06% 9400  -40,70%!  0.08 0.13 0.10 1 0.14 0.3 0.18 i 4 1.06 0,41 1 14300 27.85% 19.66%
(3) Depreciation YR 196133 196133 LI B4 0.i8 0.21 HE 0.3 0.3 ! 3 1.27 L3 03 .2 39.64%
(4) Interest ' ERR ERR & { 1 !
Tatal i 483683 390483  21.98% 4923 -4 0.53 0.33 0.32 1 0.9 1.12 0.89 H—1Y /4 I.54 3,10 1 100.00%  100.00X  100.00%
H i | H H
(4) Incose desinded 1 92000 97000 5.43% 138000  £2.BM 0.10 0.09 0.17 1 0.8 0.18 0.9 I 0.8t 0.63 0.9 4
(5} Income collected ! 104000 108000 1.87% 162600  50.56%) 0,12 0.10 0.17 HE 34 0.20 0.2 HI 2 (1] 0.70 1.02 §
(4} Other 1ncose H ERR R H H '
H | 1 1 '
Tota] desended | 92000 97000 9438 158000 42,898  0.10 0.07 0.17 i 0.8 0.18 0.9 V01 0.63 0.99 ¢
Total recerved | 106000 108000 1.89% 162600  50,54%!  0.12 0.10 0.17 t 021 0.2 0.29 N )] 0.7¢ 1.02 :
1 | i H !
(71 Surplus/(Deficit} an ! i i i H
deaand ) -393683 4TI 25,39 -BAST -32.25% 0.4 0,43 -0.3 1 =0.78 -0.93 -0.41 IR N3 -2l -2.10 ¢
{8) Surplus/(Deficat) on | | } H H
received | =396 -ATHE  27.08K -29783  -3t.eeki -0.42 0.4 -£0.3 V=07 0.9 -0.60 HEE RV -1.14 -2.07 ¢
Cost recovery on received | 21.BX 18.29% -16.20% 13.03%  80.57%¢ i H H
! : ! H |
H ! H H '
) H } H H
H i \ H |
SUMMARY OF REAL COSTS | i ' H H
- H ! t { !
(1) Direct cost ) 1Y) 80967 12,07 18T 6,108 0.48 0.4 0.55 i 0.88 0.93 0.94 | 2., I.18 .26 0 b2.16%  97.44% &3.91%
(2) Indirect cost 1 69430 163230 (33.06% 96B00 -40.70%:  0.08 0.13 0.10 1 0.4 0.31 0.18 N T 1.06 0610 9.8M 19248 119X
(3) Depreciation LY 196133 196133 L /3 0.18 0.21 V0 .37 0.3 I 1 1.27 1.23¢ 27,943 2.1 N.188
(3) Interest | 20} ERR ¢ | | !
' ' H ! }
Total 1 701901 gAgIs2  20.87 BIIMY  -43AL 0.7 0.77 0.84 | 138 1.81 1.9 I AL 3.5 $.10 | 100.00% 100.00%  100.00%
H { { { | ‘
(4) Incoss desanded t 92000 97000 $.43% (38000 az.67%f  0.10 0.07 0.17 1 0.18 0.18 0.9 1 0.t 0.53 0.9 !
(3) Incoms received I 106000 108000 1.89% 162600  30,38%!  0.12 0.10 0.17 P02 0.20 0.9 1 0.70 0.70 .02 ¢
(6) Other income H ERR 1 t { H
! i | H H
Total desended | 92000 7000 9.43% 138000  A2.8M1  0.10 0.09 0.17 i 0.18 0.8 0.29 V0l Q.63 0.9 1
Total recnived | 104000 108000 1.69% 162600 30.56%1  0.12 0.10 0.17 [ 1 0.20 0.29 Y070 0.70 1.02 1
| ! | ' H
(7) Surplus/(Deficat) on |} | | H i
denand ! -609901 -TIW2 .49 -5INT -12.99%0  0.87 -0.68 -0.89 L W31 -1.42 -1.18 P-4 -4.08 -4.11 ¢
(8) Gurplus/{Deficit) an ! ! { | H
recoived 1 -373901 700352 24.24% 449119 12,321 -0.65 -0.67 -0.47 ! -8 -1.80 ~1.18 {1 -IN ~4.61 -4.08 ¢
| ! . ! ! {
Cost recuvery on received | 13.10% 12.75% -18.70% 20.03% 97.35%! 1 | |
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UP JAL NlGAM INDO DUTCH PROJECT
REVIEM OF o COSTS
PIFED SDHDE: SAIOABAD

t TaTaLS 1 COST PER XL OF WATER PRODUCED +  COST PER KL OF WATER DISTRIBUTED ( CDGT PER KL OF WATER SOLD ¢  COMPOSITION OF TOTAL
PARTICULARS 1198-90 % INC  1990-9% L INC  1991-92 % IMC 11989-90 1990-11  1991-92 1199990 1990-91 199192 11989-90  1990-91  (99(-92 [(599-90 1990-91 (991-92
CRPONENTS OF COST-ACTUAL ! i H 1 :
H ! | ! H
(1) Manpower costs I 0UN B0 61.07% M2SO  -B.63 0.2 0.9 0.26 [N )] 0.62 0.4 | 1.34 2.12 1.52 1 41622 55.14% 49.18
(2) Power ! ERR ERA | i 1 1
3) Chesicals V300 3100 A0 q9.68%0  0.00 0.00 0,00 H 0.01 0.0t 0.0t ! 0.02 0.02 0.02 1  0.64% 0.52¢ 0.671
(4) A & W saterials i 76000 35000 -26.13 40000 -2B.57%) 0.08 0.03 0.04 V0.3 0.11 0.07 {050 0.36 0.2 | 13.43% 9.48% 8.1
(31 Othars i 8300 6%  1b.27% 10650 10,3630 0.01 0.01 0.01 P 0.02 0,02 0.02 t0.06 0.06 0.07 | .71 1.63% 2.16%
(8) Depreciation HERY R4 1910 19%13 H 0.2 0.18 0.21 H 0.9 0.5 0.36 H 1.30 1.7 1230 038 .22 I.84
, (1) Interest H R H i H !
H H H ! H
Total | 4E5683 90433 21,588 WS -t 093 0.3 0.52 VoD% 1.12 0.8 VL2 3.04 3.10 | 100.00% 100.00% 100.003
H ' ! i H
(8) Centage \ 2. | i } !
H ' ! | ! H
Total F:- T SOA8Y 21588 M3 -16.67%0 0.53 0.93 0.52 P09 1.12 0.89 HE 1/ 1.0 310}
H 1 H { H
H H H | |
COMPOMENTG (F COST-REAL ! 1 1 ! !
(1) Manpowar costs I 01% 35600  61.07% 242150 -23.463%0 0.2 0.29 0.26 {040 0,62 0.4 ! 1.4 2,12 1,92 28.80% 38.38% 29.83%
(2) Power 1213902 Z|eb50  18.87% 3132 2388k 0.24 0.23 0.34 i 0.83 0.49 0.38 H 1.3 1.67 .00 0 W78 WX AN
(3) Chesicals -} 1] 4319 25.44% 4854 12,38K! 0.00 0,00 0,01 | 0.01 0.01 0.01 ! 0.02 0.03 0.03 ! 0.49% 0.51% 0.601
() R & N saterinls P T6000 S6000 -2, 32% 40000 -2A.57%  0.08 0.0 0.04 o013 0.11 0.07 I 0.3 0.5 1 10.83x 6.600 4.93%
(3) Others {8300 9630 16.27% 10450  10.34%: 0.01 0.01 0.04 1 0.02 0.02 0,02 1 0.06 0.06 0.07 | 1.18% 1.14 1.31%
(6} Deprecistion i196133 196133 196133 I Y 73 0.18 0.24 o0l 0.37 0.3% H 1.3 1.27 1.3 779 TAN .18
(7} Intereat ) ERR ERR | H l H
H H H | H
Total T 701901 M2 0.8 BI1719 -4 0.77 0.77 0.Bb ! 1.39 1.61 1.9 1 [N .9 3.10 | 100.00%1 100.003  100.001
i | i i H
(8) Centage ! 3,1 5.1 i 1 H
) H | i H
Total 1701901 84832  20.87% 8718 -4.3 077 0.77 0.86 | .39 .61 1.4 ! 4.8 3,51 5.0 %
H H { { H
- t H { ' H H
PHYSICAL PARAMETERS H i | i H
- ] t ! ! !
(L) Population coversd H | i ' !
(a) Dosestic matered ! ERR 1920 (3. 3] | H H
(b) Dosestic unsetered | 4704 4840 2.0%% 3200 -23.96%: H | |
{c) Industrial/commel.. ! ERR ERR § t ! H
td) Others setered i ERR B t | {
(e) Others unmetered | ERR ERR | i | H
(f) fublic stand posts | 2429 bt S.61% %W (R 1 1 | H
[ ! 1 H !
TOTAL {31000 1800 4051 \ i 1 \



P JAL NIGAR INDO DUTCH PROJ
REVIEW OF O COSTS
PIPED SCHEE: SAIDABAD °

t TOTALE 1 COST PER KL OF WATER PRODUCED 1 COST PER KL OF WATER DISTRIBUTED ¢ COST PER KL (F WATER SIKD :  OOMPOSITION OF TOTAL
PART ICULARS 11999-50 % DL 1990-91 X DML 1991-72 % INC  [1989-90 1990-91 191-72 11989-90 1990-91 IM1-92 11969-90  1990-91  1991-92 196890 (990-91 1991-¢2
(2} Total connections i i ! ! :
{e) Dosestic satered ! ERR 20 ERR | ] ! 1
(b) Dosestic unestersd ! L] -] 2.0 850 -23.96%! H H '
{c) Industrial/coamel.. ! BR ERR © ¢ ! : 1
(¢} Cthars aetered 1 ERR ERR | i H '
{0} Others wraetered ! ERR ERR | H 1 '
1 H ! { {
! H H | i
H H ! H |
(3) Public standposts H N 210 Ry B A R R R T l H 1
PUP | { i 1 H H
(4) Pusping hours p.a HE N -1 454 woe  -17.1%% H ! !
(S) Aate pf puaping (lps) | 2100 2100 2100 ! ) ‘ ‘
(6} Mo. of diys worked : ERR ERR ! b ! [
(1) Productian (KL) -] 348504 A34608  -17.030 1 i !
PUP 2
(4) Pusping haurs p.a W96 AT76 54268 4201 -12.04X
(5} Rate pt pusping (lpa) 1950 1930 170
{6) No. of days worked R A
(71 Production (K1) 367232 158792  4.26% 491517  -~12.04%
{7a) TOTAL PUFPING HRS 7450 NWY 2,50 707 -1AATL
(7o) TOTAL PRODUCTION IN KL 910834 1107396 21.98% 946123  ~14.54%
! i H | {
(8} Average consusptian(ipd: ! ! H !
(a) Dosestic setersd ! ER ERR | { ! !
(b) Dosestic unmetered | ERR ERR ! i . ;
{c) Industrial/commel.. ! ERR ERA | 1 1 1
{d} Others setered H £RR ERR ! { { !
(e) Others unsetered | ERR B [ H !
if) Public standposts | R ERR | l H {
! ! H 4 !
1 ! t H t
| ! ) | !
! H i 1 H
(9) Water distribution(kL} | H ! H H
(a) Dosestic metered ! ERR 42048 ERR ¢ i t !
() Dasestic unsetered | 130840 153900 2,03 117000 -23.98%) ! H !
(c) Industrial/comsel.. ! R R | ’ H i
(d) Othars metered H ERR 2 { { |
(o) Others unaetersd | ERR R | ! H H
{f) Public standposts | 3722 IMB3E  S.61% T93193 AN ! ! !
| | } H !
ToTaL 1 908562 P/I6 L4 B2 4.48%! | H !

I | | : M N T S aE ..
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WP I NG INDO DUTCH PROJECT
REVIEW OF OMM4 COSTS
PIPED SCHEME: SAIDABAD

t TOTALS +  COST PER KL OF WATER PRODUCED t  COST PER KL OF WATER DISTRIBUTED : COST PER KL OF WATER SOLD «+  COMPOSITION OF TOTAL

PARTICULARS 999-90 X DG 1990-91 X I (991-92 Y IND 1198990 199031 (%91-:2 1199990 1990-%t  1M1-72 1989-90  1990-91  1991-92 [1989-90 199091 1M91-M2

(10} Hater wastage(kl) 405274 976840  42.83x J93BB4  -31.96XI

(11) Wastage on production! 44,47 52.27%  (7.48%  41.63% -20.36%:

12048
117000

{8) Dosestic setered

(h) Dosestic unestered
{c) Industrial/cosmsl..
(d} Qthers artered

(¢) Others unmtered |
{f) Public standposts |

&

CEREPE

150840 153900

(12) Nater sald (kL) H

222858

&

139048

¢
g

TOTAL 130840 133%0 2

(13) X sold an production 16.36% 13.90% 16.81%
(14) lIpcd calculated
(a) Dosestic mtered !
{b) Dosestic unsstered !
() Industrial/commel.. |
(d) Others metered |
{e) Others unsetered |
H

288 8B
t288ss
8338 3

(f) fublic standposts



WP JAL NIGAM (KD DUTCH PROY - !
REVIEN OF OM1 COTS :
PIPED SCHEYE: SAIDABAD *

H TOTALE t COST PER KL OF WATER PRODUCED 1 COST PER KL OF WATER DISTRIBUTED : COST PER KL OF WATER SOLD 5 COMPOSITION OF TOTAL

PARTIOLARS 11909-20 X IND  1990-91 X INC  199(1-92 X INKC 1199990 199091 1991-92 198990 199091 191-72 1198990  1990-91 199(-72 (1999-90 (90-?1 1991-72
FINANCIAL PARAMETERS | i | | '
e : : 1 ! :
REVENUES ! H H i H
(1) Water charges desanded | i ' ! :
(2} Domestic eetered | ERR ERR ¢ b ! 1
(b) Domestic unaetered | 92000 77000 J.43% 138000  42.89%) ! H '
(c) Industrial/comssl.. | £RR ERR | i | H
(d} Others sstersd 1 ERR ERR | ! H !
(e} Gthers unsetered | £RR ERR ! { \ ' \
TaTAL t 92000 97000 3.43% 158000  42.89%! H l: ‘:
: ! : ; ;
(2) Charges callected H . i i i !
{a) Dosestic setered | ERR 57600 £RR | | v H
(b} Dosestic uneetered | 106000 108000 1.89% 105000 -2.78%{ | H H
(c) Indystrial/coasel.. ! ERR £RR ! ! ' H
{d) Others aetared | ERR ERR ¢ | ' {
(e} Others unsstered | ERR ERR | ' ! H
Tl T 106000 1080090 L.B9% 162600  50.34%} ! ! i
1 i ! H 1
{3) Demand 1t al) private | i ! H H
connections were setered! i : H H
(a) Domestic estered | 131000 154000 159000 K | H H
(b) Dosestic unsetered ! ERR ERR ¢ H ! H
(c) Industrial/commel.. | ERR ERA | | ! !
(d} Others setered ! ERR ERR | I H |
(e} Others unsetered | ERR ERR ! | ! '
H ' i | |
TOTAL V191000 154000 159000 ' H : ;
{ ! H H H
' | | \ i
(4) Arcaare of desand H i ! { !
(a) Domestic setersd | ERR ERR | f 4 '
{b) Domsatic unsetersd | 132000 149000  12.88X 260000  74.50%: } H H
{c) Industrial/commel.. | ERR ERR ¢ ! ! |
(d) Others setered H 3.} ERA | | H {
(e) Others uneetersd | R ER | H H !
H ' | H {
ToTat 1132000 149000  12.08% 240000  74.30%! | t !
| i | ! [
| | ) H |
(3) Collection efficiency ! | 1 1 1
(a) Dosestic setored | 3, Em { | \ :
(h) Domestic unsetered | ERR ERA ¢ ' ! :
(c) Industrisl/comeel.. ! R ER 1 | I |
(d) Qthara setered t ERR €RR § t 1 '
(o} Others unsetered | ERR R ! { ! 1
H | ] I i
TOTAL EFFICIDCY t 119,72 11148 -3.37 102,918 <797 H H !

Demand if all private connections were metered is worked out as water distributed to private connections at Re.l/- per KL.
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UP AL NIGAM INDO DUTCH PROJECT
REVIEW OF DM COSTS
PIPED SCHEME( SAIDABAD

1 TOTALS 1 COST PER KL OF WATER PRODUCED t  COST PER KL OF WATER DISTRIBUTED ¢ COST PER KL OF WATER SOLD :  COMPOSITION OF TOTAL
PARTICULARS 1198990 £ INC  1990-91 X INC  1991-92 % INC  [1989-90 1990-91 1991-92 11989-90  1990-91 1%91-72 11999-50 [990-91 1991-92 !1989-90 1990-71 1991-92
{6) No, days arreirs ! H : H !
(a) Doasstic setered | R ERR BR ERR ERR | i | H
(b) Domestic unastered ! k7. ] 31 7.06% 401 7.43% ! | H
{c) Industrial/comsel.. | ER ERR ERR ERR ERR | H H : f
(d} Othars eetered H ERR ERR ERR ERR ERR | H B H
(a) Others unsatered | ERA ERR ERR ERR ERR ! ! !
| H } H H
H H H i H
H H | H H
(1) Other 1ncome H ERR €R H ' :
(B} Total cash Lncose U 106000 106000 1.69% 162600  50.36%i H ' :
() Totsl real income 1 92000 97000 5.43% 196000  62.B9%) H ! :
i H ) | {
H H H i {
' { : l H
H i H ) b
CO8TS H i H H H
(1) WANPOMER COSTS ! i i { . '
A. Direct labour ! ; : ! ,
(a) Pusping station i 56000 125000 31,28% 106000 -15.87%) 0.1l 0.11 0.1 I 0.19 0.24 0.19 P 0.04 0.82 0.7 &
() Distribution systea | 34000 40000  17.65% 44000  10.00%! 0.04 0.04 0.03 V0,07 0.08 0.08 HE 0.24 0.28 !
(c) Others ' 11000 6000 -43.45% 6000 001 0.01 0.01 V0.02 0.01 0.01 1 0.07 0.04 0.04 |
H H | H \
0L 1 141000 172000  21.99% 156000 -9.30%i  0.15 0.16 0.16 i 0.8 0.33 0.2 HE R 1.12 0.98 |
H ' i | {
i i i H H
! i H H H
! H i ! H
8. Indirect labour{Total) ! . ! H H !
(a) EE {66000 75000  13.64X 78000 4,000 0.07 0.07 0.08 V0.3 0.14 0.14 i 0.4 0.49 0.49 :
b} AE i 43000 87000 102.33% 60000 -I1.03%: 0.03 0.08 0.06 H 0.09 0.1& 0.1 i 29 0.%7 0,30 }
{c) IE v 30000 61000 103.33% 44000 -27.87%1  0.03 0.04 0.08 i 0.06 6.12 0.08 i 0.2 0.4 0.8 |
(d) Adan staf? t 318000 1699000 227.99% 717000 -57.00a%  0.57 1.33 0.76 \ 1.02 .1 1.3 ' N\ 11.04 4931
AL 1 6571000 192000  192.54% 899000 -33.23% 072 1 0.99 H 1.0 1.4 1.63 1 AR 12.89 5.6 |
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WP JAL Nigar (KD DUTCH PROJECT .
REVIEN OF OW. COSTS . )
PIPED SCHEME: SAIDABAD ‘
: TOTALS t  COST PER KL OF WATER PRODUCED +  COST PER KL OF WATER DISTRIBUTED ¢ COST PER KL OF WATER SOLD :  COWPOSITION OF TOTAL
PARTICILARS 11989-90 X INC 199071 X INC  1991-92 X I 11969-%0 199091 1991-92 1198950 1990-91  199(-72 1198990 1990-91  1991-92 i1989-90 1990-91 1991-72
C. Time spent by ind. X * @ | H ! !
(a) EE HE. N ) 3.00% 3.00% v 0.00 0.00 0.00 I 0.0 0.00 0.00 1 0.0 0.00 0.00 |
(b} AE i 15.00% 15, 00% 15.00% 000 0.00 0.00 T 0.00 0.00 0.00 1 0.00 0.00 0.00 1
(c) IE 1 B5.00% 85.00% 83.00% 000 0.00 0.00 P00 0.00 0.00 {000 0.00 0.00 !
(d) Aden staff t5.00m 5.00% 3,00% t0.00 0.00 0.00 HEN N ] 0.00 0.00 1 0.00 0.00 0.00 }
: ! : 1 :
! H i H i
! i i | {
H i { H |
H H } 1 :
D. Cost of indirect labour : H ' { !
(a) EE T 300 50 1.8 3900 4.00%0  0.00 0.00 0.00 Vo0t 0.0t 0.01 Vo002 0.02 0.02 i
(b} QE - ] 13050 102.3% 9000 -31.0:! 0.0t 0.01 0.01 Poo0m 0.02 0.02 N 0.08 0.04 {
() IE i 25%00 91850 103.3%% 17400 -27.87%1  0.03 0.05 0.04 i 0.05 0.10 0.07 v 0417 0.34 0.24 1
(d) Aden staftf 2900 B0 22799 35850 -37.80%1  0.03 0.08 0.04 V009 0.14 0.04 IR V) 0.33 0.23 ¢
TOTAL sy 133600  191.19%  BbI30  -R.M% 0.07 0.14 0.0 1 0.2 0.29 0.14 R Y 1.00 0.34 1}
H ' | i i
H H H | !
€. Cagual labourers LI 1] 5000 Is.a¢m -100.00%;  0.00 R P00t ERR i 0.02 ERR H
F. Tatal sanpousr cost H i i ) '
{a) Direct 1 141000 172000 20.99% 136000  -9.30K: . 0.16 0.16 0.8 0.3 0.2 { 093 .12 0.98 !
(b1 Indicect i &30 153600 191,19%  BAI50  -43.91%  0.07 0.14 0.09 1012 0.29 0.14 1 0.4 1.00 0.54 §
TOTAL | 225 /A0 6107 M2A%0  -B.6W 0.2 0% 0.26 [ ] 0.62 0.4 i L. 2,12 1.92 |
8. Cost not paid H i H i {
ts) Direct H ERR ERR ! H 1 }
(b) Indirect ! R £RR | i t |
H. Real cost o! sanpowsr ! | i ! H
{a) Direct T 141000 172000 21.99% 198000 -9.30%! 0.15 0.1 0.16 I 0.2 0.33 0.28 I 0.93 1.12 0.98 1
(b) Indirect 6110 193500 191.19%  B6150 -43.91%} 0.07 0.14 0.7 H 0.12 0.8 0.14 | 0.41 .00 0.3 !
H | H i ‘
10T 1 22021% IBE00  41.07% 242130 -B.6W 0.2 0.9 0.26 LN ] 0.82 0.4 ! 1.3 2,12 1328
H | | ! H
' ! H ! !
' i 1 H )
H ! 1 { H
H [ ! { H
(2} POWER COSTS ! ! i H H
HP RATING - PUP 1 L]
P RATING - PUMP 2 »
} H i i i
f. Bills received 1 @500 91000  7.068 97700 7. MX! 0.0 0.0  0.10 o7 01?7 0.8 05 057 0.t
| 1 i H H
B. Bills paid { &R 3./ 3H ! ) :
} 1 H H t
C. fctual consusption ! i L ! :
PP 1 120008 128008 106075 -17.1X 0.14 0.12 0.11 0.2 0.24 0.49 0.8 0.83 0.67
PUP 2 68247 109311 34248 92632 -12.088  0.07 0.10 0.10 0.14 0.20 0.17 0.4 0,68 0,58
1 { ! ! ;
C. Rate par unit .10 1.10 1.60  45.89%
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UP JAL NIGAM INDO DUTCH PROJECT
REVIEM OF Ot COSTS
PIPED SCHEME: SAIDABAD

] TOTALS +  COST PER KL OF WATER PRODUCED :  COST PER KL OF WATER DISTRIBUTED : COST PER KL OF WATER 60LD :  COMPOSITION OF TOTAL
PARTICULARS 11999-90 X INC  1990-7t X INC  1991-92 X% INC  l1989-90 1990-91 1991-%2 11989-%0  1990-21  1991-92 11989-90  1990-91 1991-92 (1969-90 1990-91 1991-M
D. Actual power charges ! H . H H H
PUP | ! 140808 140808 189720 20.5%:  0.13 0.13 0.18 it 0.8 0.27 0.3t 1 0.9 .91 1.07 ¢
PP 2 Y™ 113842 S4.26% 148201  Z7.94x1 0.8 0.10 0.16 [ N+ 0.2 0.27 [ ] 0.78 0.93 ¢
. 1 i i t i
TOTAL ! 213902 256630 18.87% 317932 23.08%i 024 0.23 0.4 I N N4 0.49 0.38 . WM 1.47 2,00 ¢
H H H H t
! i i ! '
(3) CHEMICALS COST b i ¢ H t
A. BLEACHING POMDER H H i ! !
a. Actual cost {5100 1100 400 9.6811 0.0 0.00 0.00 0 0.01 0.0t L0002 0.02 0.02 ! -
b. Nora in griss per KL | 3 { { i i H !
- . Avergge price (B} 1 173 3.9 4.00%  5.13  3L.54x8 i : H
d. Raal cost of chesirals!  JAlé 4319 25.4% 84 123680 0.0 0.00 0.0t P00t 0.0t 0.0 to0.02 0.03 0.03 !
¢. Stock {(gqby in Kgs) | ERR ERR ¢ H ! !
{. Nusber of days stack ERR ERR | ! ! !
! ! i ! i
! i i ! H
| H H H H
! H H l H
H { H H \
(4) REPAIRS & MAINTENACE | ; i i !
A, Material cost H i i H '
(a} Puaping station 1 26000 24000 -7.64M 19000 -20.83xt 0.03 0.02 0.02 I 0.8 0.05 0.03 AV 0.16 0.12 ¢
(b} Distribution systea ! 46000 32000 -30.43 21000 -34.38%  0.03 0.03 0.02 0.9 0.06 0.04 HI % ] 0.2 0.13 ¢
(c) Ovarhaad tanks i ERR ERR | ' by H
(d} Othars I 4000 -100.00% R 0.00 0,01 t0.03 :
{ H i { :
TaTaL i 76000 34000 -26.32% 40000 -28.57%! 0.08 0.03 0.04 v 0.13 0.11 0.07 I 0% 0.3 0.5 ¢
H H H { H
| H t | !
! ! ! H H
! ! i t i
B. Labour cost i i i i i
(a) Pusping station i R ERR | ! . 1 i
() Distribution systes | ERR ERR | I [ !
{c) Overhaad tanks ! ERR ERR | i ! :
(d) Othera ) ERR 3, W ' ! !
i i { i }
R ToTAL H ERR ERR | . i H H
H | | i !
| 1 i l H
‘ i H t '
{ | ! i H
C. Total comt { t b H H
(a) Pusping station | 26000 24000 7.4 19000 -20.6%  0.03 0.02 0.02 0,08 0.03 0.03 HE RV 0.1 0.12 4
(b} Distribution systes | 45000 32000 -30.43% 21000 -M.33%1  0.03 0.03 0.02 0.9 0.06 0.04 1 0% 0.21 0.13 ¢
(c) Gverhead tanks | ERR ERR | 1 1 H
(d) Others 1 4000 -100.00% ER 1 0.00 HIE N 1 0.03 t -
t { { H !
ToTAL {76000 56000 -25.3% 40000 -28.371  0.00 0.03 0.04 0.5 0.1t 0.07 i 0.5 0.3% 0.5 !



P Jal NIGAN [NDG DUTCH PROJECT

REVIEM OF OtN COSTE
PIPED SCHEME: SAIDABRD
1 TOTALS +  COST PER KL OF WATER PRODUCED +  COST PER KL OF WATER DISTRIBUTED : (COST PER KL OF WATER SOLD «  COMPOSITION OF TOTAL
PARTICLKARS 1H969-90 I INC  1990-%1 X INC  IM1-92 X INC  !1969-90 (990-%1 1991-M2 9%69-%0 {99071  1991-72 11969-90  1990-91 (991-92 [1999-90 1990-91 (991-92
0. Maintenance budget ! i ' H '
{a) Pusping statton H ERR ERR | ! ! 1
(b) Distribution systes ! ERR ERR ! H | 1
{c) Overhead tanks i ERR ERR | ! ' 1
(d] Qthers ! R ERR { H ! ¢
H { V \ '
ToTAL : ERR &R ! : : :
! ! : :
! i i t !
(4) OTHER COSTS ! | ' :' ':
A. Equipssnts | i | H H
(8} Total coat i ERR ERR | H ] !
{b) X for OWM i i i H H
(c) O cost i ERR (3 t { {
! 1 : { H
\ ! ! : i !
B. Vehicles i ! H H !
(2) Total cost 1 3300 900 18.18% 4400 12,824  0.00 0.00 0.00 P00t 0.0t 0.01 Vo002 0.03 0.03 ¢
() % for G i 100.00% 100.00% 100.00% ! ! ! H
(c) OWM cost [ 300 10.18% 4400  [2.82%¢ 0.00 0.00 0.00 X ) 0.0t 0.01 I 0.02 0.03 0.03 !
H | i | H
C. Othars {5000 750 15.00% 6230 a.70%  0.01 0.0t 0.0t Poooaot 0.01 0.01 .03 0.04 0.04 {
| H i ! |
TaTAL i 800 9550  14.27% 10650  10,34%1 0,01 0.01 0.01 t0.02 0.02 0.02 t o 0.06 0.06 0.07 ¢
H ! b t H
H ! H ! ‘:
{6) DEPRECIATION 11913 196183 196133 Y0z 0.18 0.2l 0. 037 0.% T 1] 1.27 1231
] ! | | |
{7) INTERERT 1 BR ERR | | H H
H | ' { H
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UP JAL NIGAR INDD DUTCH PROJECT

'

AEVIEN OF OWN COSTE
PIPED SCHOEs SALDABAD
. T0TALS +  CIST PER KL OF WATER PRODUCED ¢ COST PER KL OF WATER DISTRIBUTED ¢ COST PER KL OF WATER SWD «  COPPOSITION OF TOTAL
PARTICULARS OGP0 Y DL 199091 XD 199192 S 1198950 190-ML 19912 TR0 179091 1W1-%2 9690 1990-FL  I991-92 LI9BS-0 1901 1991-M2
REAL COST BSIS ! ! ! t ; ’
{ H H } H
TATAL REVEME ! 2000 Q7000 .43 138000 6287 0.0 0.0 0.17 i 0.8 018 0.3 {06l 0.8 099!
, 1 ! I ! !
WARIABLE COST ! ! ] ; !
{2) Posmr 1213902 256b50 18.87% 31792 Z3.98%! 0.2¢4 0.3 0.4 H 0.43 0.49 0.%8 H 1.8 1.87 2.00 7 30.76% 30.25% N.1n
(b) Chemicals 7T O 26,440 48 123880 0.00 000 0,01 {000 000 0.01 P02 0.0 0.03! 0.4  OS51%  0.608
() Repair makerfals & 75000 5,000 26,320 4000 -2B.57  0.08 0.0  0.04 Py 0a1 0.0 t 030 03 0.3 108M A 491
(dl Cesuals H R H 1 H H
Total A S 7.3 TR M 02 0X® 0.3 {058 040 0. LB 206 228 O TR MR
CONTRIBUTION | 20317 2T BATE-2ATE 60N 0.2 0.2 0.2 ! ST - B W SR 3
FIMED Cost I ! ! | !
(4} Manpower ! 2130 IE00  BLOTY 2N B 0.2 0.3 026 U000 0.4 | LM 242 152! 2880t 3830 29.6%
ib) Qthers L 8300 M50 16278 10680 1038 0.1 001  0.01 1002 002 0.2 P00 0.06 007! LB taet 131
{c} DepreCaation 1R 196133 196133 H 922 0.18 0.2t i 0. 0.7 0% H 1.% 1.7 1.3 77.94 3.12% 416X
{d) Inkerest ] ERR H H H H
Total ! 408583 S3383  J0.678 M9 -15.52 045 048 0.47 {080 Lol 0.8 P70 345 2.82% S7.93 6.4 553N
SRPLUB/DEFICIT 1 -609901 STI32 LT ST -12.99%1 -0.67 0.8 .49 | L2 -l -L8 D404 4B L0
: ! ! f :
TOTAL COST (FI1XED COSTAE) | 701901 g2 N0.7% BT -A3X 0.7 077 0.8 {119 Lel LA {845 550 9.0 ! 100.00%  100.00%  100.00%
: ! ! ¢



UP JAL NIGAM INDO OUTCH PROJECT

REVIEN OF 0WM COGTS
PIPED SCHEME: TIKRI
¢ TOTALS 1 COST PER KL F WATER PRODUCED + COST PER KL OF WATER DISTRIBUTED  «COST PER KL OF WATER SOLD :  COPPOSITION OF TOTAL
1 t H H 1
PARTICULARS HOB-90 X INC  (990-9! X INC 1991-92 X INC  (1989-90 1990-91 1991-2 11999-9%0 199091 1W1-92 11969-90  1990-91 (991-92 i1969-90 1990-91 1991-92
GNVRY OF ACTUALS : : ; ; !
({1} Direct cost \O274850 2300  20.39% 44 04X 0. 0.3 0.30 i 02 0.3 0.4 H 1.68 2.2 2,021 42.4% 4371 51.94%
{2) Indirect cost 823 1035 131.03% 82530  -A2.49%1 0.04 0.10 1 0.06 I 0.0¢ 0.13 0.0% i 0.2 .7l 0.39 1 9.64%  17.86% 1043
(1) Deprecration t 310000 310000 310000 LN/ 0.2 0.2 {0 0.31 0.22 ' 1.% 1.9 L4701 7.9 /.M T.9%
(4) Interest | ERR ! H | |
Total L bALET 808535  24.48% 917N 1.05% 0.4 0.58 0.58 | 0.61 0.8 0.85 tLw $.10 3.88 1 100.00% 100.00%  100.00%
! ! i H !
(4 Incoss desinded T 163000 156000  -3.07% 206000  30.38%; 0.12 0.11 0.13 H 0.15 0.16 0.21 f 1.00 1.00 0.99 ¢
13) Income collected 1 94000 90000  -4.26% 120000 J2.7EN:  0.07 0.06 0.9 0.0 0.0% 0.13 i 0.98 0.57 0.59 4
(8) Other 1ncone i ERR ERR | H | !
Tota) desandsd 163000 158000  -3.07% 206000  30.38%;  0.12 0.11 0.15 HEE VS ¥ 0.16 . H 1.00 1.00 0.9
Tatal received | NO0O 90000 -4,26% 124000 372.7BX!  0.07 0.06 0.07 R 0.7 0.13 P 0.58 0.97 0.59 1
1 ! H H !
{7) Surplus/{Defacat) on ¢ ' i H H
deaand 1 -433873 ~GABSTS  JAL0ZX 611398 -3 TR 035 047 -0.43 V-0 -0.6b -0.463 e A 1 -4,10 -2.90 |
(8) Surplus/(Deficat) on !} H : H H
received t -5928738 “NA%  29.601 695395 L2 0.8 -0.3 0.4 t -0.53 -0.73 -0.712 V=39 -4.54 .
Cost recovery on received | 14.53% 11168 -23.21%  15.47%  35.95%) i 1 \
H { H { {
) H | 1 H
! H | H !
i ! ! ! i
SUM¥RY (F REAL COSTS H 1 ! ! !
(1) Direct cost | 681333 794482  10.74% 1017838 J4.87%!  0.49 0.94 0.72 i 0.8 o7 1.03 i 4.8 4.78 4.87 1 H.6X a2 72N
(2) Indirect cost i 6748 144033 131.03% EMY0 424910 0.04 0.10 0.06 1 006 0.15 0.098 i 0.3 0.9 .39 S.9 1n9a .47
(3) Depreciation t 310000 310000 310000 V0.2 0.2 0.2 HE W« | 0.3t 0.32 | 1.90 1.96 1,471 9.4 [5.651 21.98%
(3} Interest i ERR H H : H
) i i l '
Total i 1083480 1208317  14.69% 1430368 16.70%:  0.76 0.687 1.00 | 1.00 1.2 1.4 [ 7.65 6.70 ¢ 100.00%  100.00%  100.00%
H H | ! H
. {4) Incose desanded 1 163000 138000  -3,07% 206000 30.38%; 0.12 0.1 0.13 b 013 0.16 .2 H 1.00 1.00 0.98 ¢
(3) Incoss received {94000 90000  -4.26% 124000 37.76%:  0.07 0.04 0.09 N 0.09 . {058 0.57 0.59 !
(&) Other 1nCome i ERR ERR | H 1 !
Total desended 1 163000 138000  -3.07% 206000  J0.38%!  0.12 0.1l 0.15 V0.5 0.16 0.2 | 1.00 1.0 0.98 ¢
Total recervad | 94000 90000 -4.26% 120000  37.78%:  0.07 0.04 0.09 0.9 0.09 0.13 0.8 0.%7 0.59 ¢
{7) Surplus/(Daticiti on ! ! ! I !
deaand | -870480 -1050817  17.99%-1204348 14631 0.4 .7 -0.85 P -0.88 -1.07 -1.5 | -5.4 -6.65 =5.72 %
(8) Surplus/(Deficiti an ! 1 i | i
recoived | -939480 11187 16991286368  13.01%%  -0.49 -0.80 .9 P 0.91 -1.13 -1.3 1 -89 -1.08 =641}
| H H H |
Cost recovery on received | 8.9 TA5% -16.5 8791 18.043% ' \ '

| . | SN EEN NS W TR W
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UP JAL NIGAM INDO DUTCH PROJECT
REVIEN OF Cw COSTS
PIPED SCHEME: TIKRI

TOTALS +  COST PER KL OF WATER PRODUCED COST PER KL OF WATER DISTRIBUTED :COST PER KL OF WATER SOLD  :  COMPOSITION OF TOTAL

L] ¥ .
11989-90  1990~91 1991-92 1989-90 1990-91 (991-92 11989-90 1990-91 I991-72

PARTICULARS 1989-90 X INC  1990-91 X I 1991-92 X INC  [1989-%0 1990-91 1WI-M

COPOMENTS OF COST-ACTUAL

! H { ':
(1} Manpower costs { 227900 1600  41.18% 24ATSO  -17.68% 0.14 0.23 0.19 HE /] 0.3 0.27 LW .04 l.Zb': 5.2y Wen 2.%

(2) Power t R ERR § H t f
(3) Cheaicals i 1000 4000 300.00% 7000 16.67% Q.00 0.00 0.00 V0.0 0.01 0.01 001 0.04 0.03 ;  0.15% 0.74% 0.84%
() R & M saterials | 98350 161500  &3.B81 226583 M0.29% 0.7 0.12 0.16 V0.9 0.16 0.23 0.0 1.02 1.08 1 §5.23% 2.0 2.7A
(3) Others HE ] U -2.41% 9080 2.3k 0.01 0.0 . 0.01 001 0.0t 0.0t U 0.06 0.08 0.04 | 1.48% 0.9 1.111
(4) Deprecration t 310000 315200 310000 Y73 0.2 0.2 HE . ] 0.31 0.2 1) 1.96 1,47 .97 8.4 J7.9%

{7) Interest H R ERR | H [ 1

i H | H !
Total | 4A6BTS 806539  Z4.68% 6173 1L35% 0.4 0.58 0.58 0.8t 0.82 0.8 IR K /4 5.10 3.68 | 100.00% 100.00% 100.00%

{ | i | !

(8) Centage ! ERR ERR ! | ' !

| ' i H '

Tatal | 6T 804533 24.68% O17IN 1356 0.4 0,38 0.38 i 0.t 0.82 0.8 [/ 5.10 3.88 |

H H i { '

! | i H !

COPONENTS OF COST-REAL ¢ ' H 1 H

! H H ! H
(1} Ranpowsr costs | 227800 20600  41.18% 264730 -17.68%:  0.16 0.3 0.19 L/ 0.3 0.7 R | 2.4 126 ¢ 21.62%  2b.41% 187
(21 Power 7~ 1) 02545 0.00% S92733 4.2 0.1 0.9 0.42 1 0.38 0.41 0.61 X Y 2,35 2.81 ¢ 18.20% LMY 42,0
(3) Chemicals -7/ - \1) 4,000 7240 I3.18%0 0,00 0,00 0.01 I 0.00 0.01 0.01 i 0.03 0.03 0.03: 0.50 0.45% 0.311
(4} R & M saterials {9\ 161500  43.86% 226345 40.29%! 0.7 0.12 0.16 T 0.09 0.16 0,23 ! 0.80 1.02 1.08 !  9.3% 13340 16,06
(3) Others F. - -] S -7 %080 2.4:™ 0.01 0.01 0.01 1 0.01 0.01 0.0t 1 0.08 0.05 0.04 1 0.91% 0.62% 0.44%
(8) Depreciation + 310000 310000 . 310000 HI /4 0.2 0.2 1 0.9 0.31 0.2 HE W 1.9 1,47 ¢ HA4n 5.5 A9

(1) Interest H ERR H 1 1 :

H H H { '
Total 1033680 1208517  14.49% 1410368 14,7081 0.76 0.87 1.00 t1.00 1.23 1.4 W' 7.63 670 ¢ 100.00%  100.00%  100.00%

' t H H !

(8) Contage { R ! i H !

Tatal 1033480 1208317  14.69% 1410368  16.70%1  0.74 0.87 1.00 1 L.00 1.3 1.4% 1 &4 1.65 6.70 .|

! H i H '

H ! l i H

H ! ! ! :

PHYSICAL PARWETERS H

(1) Papulation coversd

(2) Dosestic setered 10240 ERR 10416 1.7

{b) Domestic unmetered 8840 -100.00% 704 ERR H ;
{c) Industrial/comsel.. ER ERR | ! :
{d) Others aatered ERR ERR | ] : !
{0) Others uneetersd | ERR ERR | { h '
(1) Public stand posts | 41300 40 1.9 47800 0.78%! i H !
t ! ! H H

TOTAL VW30 37570 14.36% 39000 2.21% H l :
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P JAL NIGAM INDO DUTCH PROJECT
REVIEW OF OWh COSTE
PIPED SCHEME: TIKRI
H TOTALS t COST PER KL OF WATER PRODUCED 1 COST PER KL OF WATER DISTRIBUTED T PER KL OF MATER SLD 1 COMPOSITION OF TOTAL
i H J [} H
PARTICALARS MO0 % I 1990-91 X INC 99192 % DL 1198990 199091 19192 196920 1990-91 1991-:2 99990 199091 199197 (9ERR0  1990-91 199192
@) Total comections : : : !
{a) Domestic aetersd ! . 1280 RR 1302 1730 i { H
(b) Domestic unsetered 1103 -100.00% ] ERR ¢ ' H f
{c) Industrial/comml.. ! ERR ERR | ! ! !
(d) Others setered ! ERR ERR | ' ! !
(e} Others unsetered | ERR ERR 1 i H i
1 { i i .“
H i H | [
H : | 1 '
(3) Public standposts \ 219 219 219 H ) H {
PP 1 ' H H ! !
{4) Pusping hours p.a b a2 96T 0.02% 3884 13.9KI i ! ;
(3} Rate pt pusping (lpa) | 2100 2100 2100 | H H |
(6) No. of days worked i o7 7 34 3.81%¢ i H H
(1) Production {KL) L6504 650580 0.02% 74134 13.95%¢ i 1 H
PUP 2
(4) Puaping hours p.a 5902 590f 0.0 5317 -9.50%
(3) Rate pt pusping (lpa) 2100 2100 2100
(&) No. of duys worked ne e 39 -B.60%
(7) Production (KL} 18347 A1 0.0 &3 -9.90%
(Ta) TOTAL PUPING HRS 11065 11064 0.00% 11201 1.23%
(7o) TOTAL PRODUCTION IN @ 1394138 1394074 0.00% 1411269 1.2%
H ' H i H
(8) Averags consusption(lpd: i ! H {
{a) Dosestic setered | ERR ERR ¢ i ! !
() Dossstic unmetersd | ERR ERA | H ! '
{c) Industrial/comsel.. ! EM ERR | ] { 1
(d) Othars aetered | ERR ERR | ! ! !
(0) Qthers unsetered | ERR. ERR } ! 1 !
(f) Public stendposts | ER - ERR | H H !
) H ' H '
H H ' ' H H
] i i H |
H i | i H
(9) Water distrabutionikl) | t i H |
(a) Dosestic eetered H 138000 ERR 1964000  24.05%: i H {
(b) Dosestic unsetared | 183000 -100,00% 14394 R i i | :
{c) Industrial/conmel.. ! ERR ERR ¢ i H i
(d) Othars setersd H ERR ERR ¢ i H b
(e) Others unsetered | ERR ERR ! ! ! '
(1) Pulic standponts | BE916A 263 59X TMHT 0.8 } H }
H ! H H H
TOTAL 1 1082164 W3 -b.3H 5191 -2.071 H 1 |



UP JAL NIGAM 1N00 DUTCH PROJECT

REVIEN OF O COSTS
PIPED SCHOE:; THRI
: TOTALS :  COST PER KL OF WATER PRODUCED t  COST PER KL OF WATER DISTRIBUTED <COST PER KL OF WATER S0 :  COMPQSLTION OF TQTAL
i H H £ - €
PARTICLLARS 11969-90 X INC  1990-91 X INC 1991-92 X I {19689-%0 (990-91 1991-72 1198990  1990-%1 1991-92 (1989-90  1990-R1 199172 11909-90 (990-9L IW(-2
(10) Water wastage(KLl ¢ 341974 WOl 1.4 M! 22X ! i
! . | ! i |
(11) SWastage on production’  24.33% 20.30% 19458 31610 AeEx H ! :
(12) water salg 0L ! : ;
13} Dosestic aetered ! 138000 ERR 195000  24.05%1 ! ! :
(b) Domestic unaetered | 183000 -100.00% 14504 R | i ! !
(c) Industrial/comael.. ! ERR ERR ! ! H !
(d) Others satered i ERR £RR | i ', i
te} Others unsetered | ERR ERR ! H ! :
(t) Public standposts ERR ERR | H ' :
TaTaL 163000 138000  -3.07x 2105W 3.9
1 ! ! : ;
(1I) % sold on production | 11.69% 11.33% 14.92% : H : :
: ' | : :
(14) Ipcd calculated ! ! ! : :
{a) Domestic mstersd ! BR 2 ERR 52 2.9 H \ : : '
(b) Domsstic unsetered ! 5t ERR ERR 31 ERR 1 { ! !
(e} Industrial/comsel.. | ERR ERR |35 B3 ERR | L ! :
(d) Othars setered i ERR ERR ERR ERR ERR ! H ; :
(e} Others unastersd | ERR ERR ERR ERR ERR & L H :
($) Public standposts | 5% 8 -18.96% A3 9.5 H ' :



UP JAL NIGAM INDG DUTCH PROJEC,
*REVIEW OF GuMt COSTS
PIPED SCHEME: TIKRI
: TOTALS : COST PER KU OF MATER PRODUCED ¢ COST PER KL OF WATER DISTRIBUTED (COST PER KL OF WATER SOLD :  COMPOSITION OF TOTAL
H t B [}
PARTICLLARS 198990 ¥ INC  1990-91 X INC  1991-92 X INC  11989-%0 1990-91 1991-92 11989-90  1990-91 199172 {1999-50 199091  (991-92 l:wali-ffo 1990-91  1994-92
FINNCIAL PHWETERS ! : : ’
REVEMES : : ¢ \ !
(1) dater charges desanded ! b ! : 1
(4) Dosestic setered ! 102000 ERR 194000  90.29%! i ' !
{b) Dosestic unsetered | 153000 55000 -b6.26% 10000  -Bl.G2%! ! ! 1
(c) Industrial/cossel.. ! ERR ERR | H ! 1
id) Othars metered ! ERR ERR 1§ ! ! :
{e) Others unsetered ! ERR R ! H ! :
H \ | { ‘
TOTAL V163000 198000  -3.07% 204000  30.36%! i | '
. ' : ! '
(2) Charges collectsd ! : ! :
(a) Dosestic metered | 70000 ERR (16000  &3,71%! { ‘ !
{b) Domestic unsetersd {94000 20000 -78.72%  BOOO  -60.00%! ! : :
fc) Industrial/comeel.. i ERR ERR ¢ ! : :
(d) Others setared H ERR ERR | H \ !
(e) Others unmatered ! ERR ERR | i H H
i ' { | H
ToTaL I 94000 90000  -4.25% 124000  I7.78%: H ! H
(3) Desand 1f all private ! ' l ' 1
connections ware astered: N i i H H
(a) Dosestic satered | 143000 158000 210000 { | i
(b) Domestic unsatered | ERR ERR ! ! H !
(c) Industrial/comsel.. ! £RR ERR ¢ H ! !
(d) Othars setered ' ERR ERR ! i H H
(s} Others unaetersd | ERR ERR H ' !
i .. { ' ! )
TOTAL t 163000 158000 210000 ! ' H '
! B i : H
(4) Arrears of desand H | ! ! !
{a) Dosestic setered ! J3000 ERR 80000  142.42%; ) ! !
{b) Dosestic unsetered | 23000 000 S2.47% 2000 -94.29%0 H ! :
{c) Industrial/comsel.. ! £RR R | | { H
(d) Others setered ! ERR ERR | H H '
(¢) Others uneetored | ERR ERA | H ! '
OP.BAL OF ARREARS i 6000 43000 137000 ! i ! i
L — T 68000 137000  99.35%1 219000  99.85%! ! i :
1 4 : : :
. 19) Collection atficiency ' | i t
(a) Dosestic setered ! ERR 67,981 ERR  39.18% -12.92%! H ! t
(b} Oosestic unmetered | 37.472 6,361 -34.94%  60.00% 120.00%! H ! !
(¢} Industrial/commel.. ! ERR ERR ERR ERR 2.1 ! ! H
(d) Othars setered ! R ERR ERR BR ERR ! i i H
(s) Dthers wwetersd | R ERR ERR ERR ERR ! H ! ;
| ) ! [ ] ]
TOTAL EFFICIEDNDY ! 57.47% 56.95%  -1.23% &0 d.6TR) H H !
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P AL NIGAM 100 DUTCH PROJECT
REVIEN OF OMM COSTS
PIPED SCHEME: TIKRL
s TOTALS ¢ COST PER KL OF WATER PRODUCED 1 COST PER L OF WATER DISTRIBUTED :COBT PER KL OF WATER S0t0 «  COMPOSITION OF TQTAL
PARTICULARS 11989-90 X INC  1990-91 X IXC 1991-92 % T 11989-90 1990-91 1991-72 11989-90 199091  1991-92 [1989-90 1990-91 1991-92 !
(6) No. days arrears H 1 | i H
(a) Domsstic sateced | AR 1 ERR 19 7701 ' \ :
(b) Dosestic unaetered | 32 22 B0 3 -68.57%! ! H H
fc) Industrial/cosmel.. ! ERR EAR B8R ERR 3., H } H
(d} Others satered H ERR ERR ERR ERR ERR ! i ! H
(e} Others unmatered | £RR ERR £ERR ERR ERR | ! H '
H H H H H
{7) Other incose ! ERR ERR | i t H
(8) Total cash 1ncome T 94000 90000  -4.26% 124000  37.768%i H H H
{(9) Total real 1ncome i 163000 138000  -3.07% 205000  30.38%! H H H
H H H { \
| H H { H
H H H b H
b H H H |
i H i ' H
COsTS } ' | i !
(1) WANPOMER COSTS ! H H 1 !
A, Direct labour H H H . H \
1) Pusping station i 101000 103000 1.98% 106000 2.91% 0,07 0.07 0.08 0.0 0.10 0.11 I 0.82 0.85 0.30 ¢
(b) Distribution systea | 52000 34000 7.69% 39000 5.36%1  0.04 0.04 0.04 1 0.05 0.06 0.06 H (87 0.35 0.28 &
. lc) Others {22000 26000 10.18% 26000 0.2 0.02 0.02 I 0.02 0.03 0.03 P03 0.16 0.12 %
TOTAL Vo 1TH000 185000 3713 191000 T U0 0.13 0.13 0.14 t 0.17 0.19 0.0 i 1.07 147 0.91 ¢
H i H ! !
9. Indirect labouriTotal) | 1 ! i H
{a) EE b 65000 73000  13.44% 78000 008 0.05 0.05 0.06 Too0.08 0.08 0.08 i 0.4 0.47 0.37 i
(b} AE b 43000 B7000 102.33% 40000 -3)1.03%:  0.03 0.04 0.04 t0.04 0.9 0.06 t0.2% 0.55 0.28 !
) € 1 30000 61000 103.33% M0 -77.87%¢ 0.02 0.04 0.03 P0.03 0.06 0.05 0.8 0.3% 0.21 3
(d) Adan staft t 518000 1699000 227.99% 717000 -37.80%! 0.F7 1.22 0.5 049 .72 0.74 i 3.8 10.73 340 !
H ! H { H
TOTAL t 657000 1922000 192.54% 899000 -33.27%: 0.47 1.3 0.64 I 0.62 1.9 0.93 I K\ 12,16 427



PIPED SCHEME: TIKRI

P JAL NIGAM INDQ DUTCH PRO:....
REVIEM OF O1M COSTS

t TOTALS COST PER KL OF WATER PROQUCED + COST PER KL OF WATER OISTRIBUTED :COST PER KL OF WATER SOLD ¢«  COMPOSITION OF TOTAL
I 13 H 1 1
PARTICULARS 1198990 % INC 1990-91 B INC  1991-92 % IKC  119B-90  1990-91 (991-92 '1989-90  1990-91 199192 {1989-90 1990-91 I991-92 [198%-90 1990-91 1991~92
C. Tise spent by ind. & ! ! : ;s
{a) EE t5,00% 9.00% 5.00% i 6.00 0.00 0.00 i 0.00 0.00 ¢.00 t0.00 0.00 0.00
(bl AE 20,008 20.00% 20.00% U 0.00 0.00 0.00 0.0 0.00 0.00 ! 00 0.00 0.00 {
{c) JE | 50.00% $0.00% $0.00% 0.0 0.00 0.00 it 0,00 0.00 0.00 | .00 0.00 0.00 |
(d) Adan staft {3,008 3.00% 5.00% I0.00 0.00 0.00 0,00 0.00 0.00 H 00 0,00 0.00 ;
: : ] : .
: : ! : ;
D, Cost of indirect labour ! H i H H
(a) EE V0 0 1360 /N0 4.00%  0.00 0.00 0.00 000 0.00 0.00 V002 0.02 0.02 ¢
“tb) AE HI:" ] 1400 102.33% 12000 -31.03%:  0.01 0.01 0.01 i 0.01 0.02 0.01 V008 0.11 0.06 }
(ch Ie i 15000 0500 103.33% 22000 -27.8Mm1  0.01 0.02 0.02 P00l 0.0 0.02 i0.09 0.19 0.10
Id) Aden statf HI =1 ] 930  227.99% 39850 -37.80%t  0.02 0.06 0.03 L0002 0.02 0.04 0,18 0.34 0.17 %
TaTAL Y 52800 135500 198.71% 73750 46,011 0.04 0.10 0.05 V003 0.14 0.08 HIE 1 M v4 0.84 0.35 !
H H H ! { ,
H H H H H
{ H i : H
E. Casual labourers H ERR ERR | ! |
f. Total sanpower cost ! H H ‘ !
{a) Drrect t 173000 185000 5.71% 191000 J.m 0,13 13 0.14 1R b 0.19 0.20 | 1.07 147 0.9t
b) Indirect V52800 135600 198,718 7370 -46.01X0 Q.04 0.10 0,05 t0.08 G.14 0.08 02 0.84 0.3}
ToTaL \ 2800 1600 41.18% 264750 -17.68%% O.1b 0.3 0.19 ! 0.22 6,33 0.7 i 1.8 2.04 1.26 4
6. Cost not paid t H ' : :
(8) Direct { ERR ERR ¢ H ' :
(b) Indirect H ERR ERR | H ¢ :
H. Real cost of sanpowar ! ! H )
(a) Direct 1175000 185000 3.71% 191000 J.M% 013 0.13 0.14 V0.7 0.19 0.20 ' 1.0? 1.17 0.9
(b) Indirect 1 92800 136600 158,713 TITH0  -46.01%0 Q.04 0.10 0.05 0.8 A4 0.08 oo 0.86 0.3 !
! ! ! ! :
TOTAL i 227800 ING00  41LI8% 2670 -17.68%:  0.16 0.23 0.19 LI 1 73 0.3 0.27 \ 1.40 2.04 1.24 §
! { ! b !
l ' t 1 H
H i ! H H
| | 1 H H
! H i H !
{2) POMER COSTS H ‘ i ! H
HP RATING - PUP 1 4
HP RATING - PUWP 2 L]
! { i H H
A, Bills received 1 106800 134400  25.84% 199480  47.60% 0.0 0.10 0.14 0.0 0.14 0.21 0 0.85 049+ !
| | | H '
8. Bills paid i ERR ERR | i i i
| H t ! B
C. Actuzl cansusption I ! i H H
POP 1 170741 1om 0.021 194600  13.95% 0.12 0.12 0.14 0.16 0.17 0.20 {.08 1.08 0.72
PP 2 195220 199173 0.0 17388 -%.90r O.14 0.14 0.12 0.19 0.20 0.18 .20 1.2¢ 0.84
{ t H H )
ﬂl ﬁln '" Il" 1,10 1.10 160 45.4%%
] | : 1 R E -



(P JAL NIGAM INDO DUTCH PROJECT”
REVIEM OF OWf COSTS *
PIPED SCHEE: TIKRI

1 TOTALS t  COST PER KL OF WATER PRODUCED 1 COST PER KL OF WATER DISTRIBUTED (COST PER KL OF WATER S0LD «  COMPOSITION OF TOTAL

1 : H 3 1

PARTICULARS 198990 % INC  1990-91 X IND  1991-92 X INC  11989-90 1990-91 1991-92 (198990 1990-91  1991-92 990 1990-91  1994-92 1989-90 199091 1991-:2
D. Actusl power charges | { i H H
PUP | {18716 167855  0.02% 310 8.7 0.1Z 0.13 0.2 t o 0.18 0.19 0.32 [ A t] 1.19 1.48 !
PUe 2 V214742 M40 -0.02 W/IWT 0K Q.18 0.1 0.0 Y00 o 0.29 LI ¥ v4 1.% 1.3 ¢
{ i H ! !
TOTAL | 257 Li7-h] 0.0 927 O.2% 0.9 0.29 0.42 0.8 0.41 0.61 t 24 2.33 281
i i | { |
! ! H ! !
(3) CHEMICALS COST H ! t t !
A. BLEACHING POWDER i H H H t
a. Actual cost H 1000 4000 300.00% 7000  146.67%1  0.00 0.00 0.00 i 0.00 0.01 0.01 i 0.0t 0.04 0.03 ;
b. fora in grass per KL l t i i i { H
t. Average prace UKB) 1 LTS 3.90 4008 5.3 31548 i H !
d. Real cost of chesscals: 5228 uy 4008 TH0 3.6k 000 0.00 0.01 P00 0.01 0.0t i 002 0.03 0.03 |
¢, Stock (qty in Kgs) ¢ 7 260 J700.00% -100.00% i H H
t. Nusber of days stock ! 2 73 300.13% -100.00%: H i i
H ! | { )
H H H 1 H
H ! H t H
(4) REPAIRS & MAINTENANCE t t ! !
A, Materia] cost i i l H H
(a2} Pusping station 1 24300 To100  213.17% 89400  17.48%0  0.02 0.08 0.06 0402 0.08 0.09 L N H] 0.48 0.42 1
(b) Distribution systes ! 34300 74700  I2.21% 122700  4A.26%0 0.04 0.05 0.7 005 0.08 0.13 I 03 0.47 0.58 |
{c) Overhesd tanks 1 P00 00 26b.67% 500 -B4.B5%1  0.00 0.00 0.00 b 0.00 0.00 0.00 {001 0.02 0.00 &
(d) Othars T 7400 -36.08% 13963 €8 TA 0.0 0.0t 0.01 LI+ X0 ] 0.0t 0.01 U 0.0 0.08 0.07 ¢
! H H { H
TOTAL |9ES%0 161300  43.88% 24565 M. 0.7 0.12 0.16 HIN 0.1b 0.3 0.8 1.02 1.08 ¢
H H i { H
' ' i 1 !
B. Labour cost i i H ' i
(2) Pusping station ! 3.1 ERR ! | :
(b) Distrabution systes ! ERR ERR |} ! | H
() Overhead tanks H ERR ERR ! t \ H
(d) Others i ERR ERR ! 1 H H
ToTAL ! R ERR | ! ! i
H 1 | | H
t t t Vot \
i ! ! i i
C. Total cost ' | H ! |
(a) Pumping station 24300 76100 213.17% 800 17.48%1  0.02 0.8 0.04 too0.02 0.08 0.7 [ N ) 0.48 0.42 ¢
(b} Distribution systes : 34300 74700 321K 122700 6A28K1  0.04 0.05 0.3 i 0.8 0.08 0.13 s 0.47 0,58 ¢
(c) Overhead tanks ! 900 300 26,67 300 -684.85%1  0.00 0.00 0.00 to0.00 0.00 0.00 t 0.01 0.02 0.00 :
{d) Uthers i 16850 7000 -54.08% 13863 BR.7A  0.01 0.01 0.01 1 0.02 0.01 0.01 I 0.10 0.08 0.07 !
oA i 98580 161900  63.80% 224565  40.291:  0.07 0.12 0.16 N 0.16 0.23 I 0.60 1.02 1.00 !



WP JAL NIGW INDO DUTCH PROJECT
REVIEW OF D&M COSTS
PIPED SCHEME: TIKRI
: TOTALS COST PER KL OF WATER PROIUCED t  COST PER KL OF WATER DISTRIBUTED :COST PER KL OF WATER SOLD  ;  COWPOSITION OF TOTAL
: B t : :
PARTICULARS M999-90 % I 199091 X INL 199192 ¥ INC  11969-90 1990-91 (991-92 1198950  1990-1 199112 190990 1990-91  1991-%2 [1989-90 1990-91 1M91-92
D. Maintenance budget ! - ! ! : .
(a) Pumping station b ERR ERR | i ! {
1 Distribution systea ! ERR 25 ! H i
{c) Overhead tanbs H ERR ER | : : H
(d) Othars i ERR ERR | | H 1
TOTAL i ERR ERR ¢ H II 'i
! i H H !
i ! 1 i !l
| ! ! H H
(4) OTHER COSTS | : ! t H
A. Equipeents ! ' ' : :
(a) Total cost H ERR ERR | H i -~ {
(b) % for OW ! i i R i i
{c) Okt cast : ERR ERR ! i : ¢
B. Vehicles ! : i ' ¢
ta) Total cost 1 %00 10700  -71,00% 11000 2.801; 0.03 0.0t 0.01 1 0.04 0.01 0.04 H 0.23 0.07 0.05 1§
(b) % for M V5.0 $.00% $.00% { ! H !
(c} O comt { 1843 533 -71.00% 350 2.680% 0.0 0.06 0.00 X 0.00 0.00 {001 0.00 0,00 ! .
C. Others Y TI0 6900 -10.39% 8330  2T.6280 0.0t 0.00 0.0t 001 0,01 0.01 {0 0.08 6.04 0.04
: ! ! } :
oAl .Y B NS -1.1% 080 2Z.A:E 0.0t 0.01 0.01 HI X ) 0.0! 0.01 i 0.0 0.05 0.04 ¢
| H ] 1 |
(6) DEPRECIATION T 310000 310000 310000 HE Py 74 0.22 0.22 P09 0.3 0.32 1 1.90 1.9 1472
(7} INTEREST H ERR ERR 3 i | H
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P JAL NIGHA 1N0D UTCH PROJECT
REVIENW OF 03 COSTS
PIPED SCHEME: TIKRI

1 TaTALS COET PER KL OF WATER PRODUCED COST PER KL OF WATER DISTRIBUTED  :COST PER KL OF WATER SOLD COMPOSITION OF TOTAL

: :
L] . .
PARTLCLALARS H9B-90 L I 1990-91 ¥ I 1991-92 % INC  11985-90 199091 1991-92 H589-9¢  1990-91 199192 1999-90 199091 1991-92 I1989-%0 1990-91 1991-92

Il )
i ¢

REAL CDST BASIS H
! ; i H '
TOTAL REVENLE i 163000 158000  -3.07% 206000 30.36%i  0.12 0.1t 0.15 R 0.16 0.2t {100 1.00 0.98 ¢
VARIABLE COST H : ' 1 H
(z) Power [~ 402545 0.00% 592733  42.2% 0.29 0.29 0.42 {038 0.41 0.61 LR T 2.55 2,81 18208 331 4LO0:
(b} Chemicals HE. 77 5437 4,00 7240 3.8k 0.00 0.00 0.0t it 0.00 0.0t 0.0t i0.03 0.03 0.03 §  0.50% 0.45% 0.51%
. (e} fepair matsrials i9E30 161500 &63.88% 226565  40.2M%¢ Q.07 0.12 0.16 0.9 0.4 0.23 LN 1.02 1,080 %.35%  13.36%  16.08%
{d) Casuals H BR ERR @ H i H
Total {50635 SA482  12.47% 824530  45.14%F 0.3 0.41 0.59 P 0.48 0.58 0.84 L 8§ 3.40 T2 48.05% 4714 58,608
CONTRIBUTION PR LA -A11482 19,854 -A20838  50.81%: 0.5 -0.30 0.4 0.3 -0.82 ~0.64 T2 ~2.60 2%
FIXED CST H ! { | :
(1) Manpower | 21800 20600  AL.18% 264780 ~17.48% 0.14 0.23 a.19 HE W 7 2.8 0.27 H {.40 2.04 1.26 ¢ 21.62%  26.41% BT
(b) Others ! 9345 NS -22.01% 080 2.1 0.01 0.01 0.01 H 0.01 0.01 0.01 | 0.04 0.05 0,04 ¢ 0.91% 0.62% 0.64
(¢ Deprecaation U 310000 310000 310000 Voo 022 0z 0.9 0.1 18] i t.%0 1.9 (AT ) 94N 25.65% .98
(d) Intersst ! ERR H . i H H
Total PTG AT9035  18.75% 38380  -B.ed%i. 0.39 0.6 0.41 i 0.52 0.65 0.60 A 5 4 2770 519K 52.88%  4L.40X
SURPLUS/DEFICIT ! 590480 (1050517 17.950-174368 14,4580 0.4 0.5 0.3 P08 -L07 -1.3 DS 685 52
| ! H H !
TATAL COST (FLXED#VC) ! 10534680 1208547  14.67% 1410348 14.70%! ! t ¢O100.00%  100.00%  100.00%



ALLAHABAD HAND PUMP SCHEIE

¢ : : : :
t t DIRECT COST H INDIRECT COST t t !
{ H B t H H
SCHEE HP t YEAR 1 Sal-wSC SAl-JE CHEMICALS TOTAL REN TOTAL ¢ EXE SAL VEHICLE ADMN O/H  DEPA TOTAL : GRAND :6RD.TOTAL:
NISER : : . MATERIALS LABOUR  TOTAL  OIRECT : INDIRECT ¢ TOTAL & WIVHOUT :
: T CosT  : COST :MITHDEP : DEP
t t ! t t :
KALRIRR 198990 : 141 102 23 {9 105 124 W7 0 U 900 1003 : 1370 ¢ 470 2
t 199091 : 133 9% Fa n [{\] 1e2 Alt e 19 ¥ ) 900 1007 : 1418 ¢ 518 ¢
T 199192 : 124 e 213 13 200 378 391 ¢ 19 © 900 1008 : 1599 : 499 ¢
: t t : ! :
: TOTAL ¢ 399 7 684 223 4850 &3 1349 ¢ 58 167 153 2700 J018: 4387 : 1687 :
KALRIHAR 1 1999-90 ¢ 144 102 ¥iM 19 105 124 Y 20 k11 %00 1003 ¢ 1370 470
: 1990-91 : 13 % yzs] S0 105 155 185 : 19 » 31 200 1007 ¢ 1391 ¢ 491 1
1 199192 : 124 ey 213 158 m 198 (3} 30 19 0 500 1008 : 1419 ¢ e :
t TOAL ¢ N 27 (173 m 50 &n 1362 ¢ b ] 107 153 2700 018 ¢ 4380 : 1480 ¢
KAIRTHAR : 1999-90 ¢ 141 102 3 19 105 124 387 ¢ 0 b3 53 900 1003 : 1370 : 470 =
1 1990-91 : 13 %% 75 S0 210 260 490 19 ¥ 51 00 1007 : 149 : 59 ¢
 1991-92 ¢ 124 Ly 23 201 120 320 ~ s 19 o $0 900 1008 : 1543 ¢ 43
: TOIAL ¢ R} 7 586‘ 210 [\ 705 1391 ¢ 58 107 133 7700 018 : M9 1709
KARIHAR t 198990 ¢ 141 102 3 Al 108 Y] Mmiq 0 u 3 900 1003 : 1374 : 474
1 1990-91 ¢ 1% 9% ool 59 105 164 ML 19 % St 500 1007 ¢ 1400 ¢ 500 :
3 1991-92 ¢ 124 89 213 9% 120 216 Ly B 19 L] 50 900 1008 ¢ 1438 : 538 :
1] b 3 1] I3 .
t TOTAL Ay mw 684 178 30 308 1194 ¢ 58 107 153 2700 018 4212 1912
' ! : s : !
KARIHAR 1 1989-90 @ 144 102 28 19 108 124 by 2 3 3 900 1003+ 1370 « 470 1
t 1990-91 ¢ 3 9% 29 L] 103 153 38 ¢ 19 % S1 900 1007 : 1391 ¢ 491 :
1 1991-92 1 124 -] 23 196 %0 [\ 9 19 L] B 900 1008 : 1457 3 ™2
: TOTAL 1 M 207 486 i\ 450 5 1400 ¢ 38 107 133 2700 018 MB: 1718 :
1 t : i { H
KARIHAR t 1999-90 ¢ 14t 102 23 19 105 ¥, T ¢ 0 M! 900 1003 ¢ 1270 : 470 ¢
t 1990-91 ¢ 1B 9% 9 80 105 185 415 ¢ 19 3 31 900 1007 ¢ 1421 ¢ 521 ¢
1 191-92 ¢ 14 89 A3 9% 120 U6 49 : 19 L] 50 00 1008 1 1438 ¢ 538 1
(1 i . (3 . .
¢ TOAL ¢ by 27 &84 195 0 Ly} 21 2 £ ] 107 133 7% Ws: 429: 159
KARIHAR : 1999-90 ¢ 1 102 23 19 163 124 W7 s x k11 53 900 003 : (370 470 ¢
1 1990-91 : 1= 9% b/ 103 210 33 543 ¢ 19 % St 00 1007t 1549 : [
1 1998-72 1 12 89 23 129 120 ua 81 ¢ t9 L] % 900 1008t 1470 ¢ §70 ¢
: TOTAL ¢ 9 27 484 0 [N &85 1378 ¢ 58 167 133 70 018 :  4389: 169 ¢




ALLAHABAD HAND PUMP SCHEME

1 : : : : :
: : DIRECT COST : [NDIRECT COST ¢ : t

SCHEYE HP @ YEMR :. SA-WSC SAL-JE CHEMICALS TOTAL RN TOTAL : EXE SAL VEHICLE ADMN O/H  DEPR TOTAL : GRAND :GRD.TOTAL:
NJBER ¢ : MATERIALS LABORR  TOTAL  DIRECT : INDIRECT 1 TOTAL o WITHOMT :

t : cost COST MI™HDEP: DEP

1 0 0 H b} 1

KALRTHAR 8 : 198990 : 141 102 M 19 108 124 YA 20 I 1 200 1021 1370 470 ¢
1 1990-91 ¢ 3 9 b7 50 103 159 8 19 % 51 200 1007 ¢ 1391 : 491

11991924 124 -] 213 118 120 238 452 ¢ 19 © 30 900 1008 : 1460 : 540t .

L 1] . [} 1] 4

« TOTAL I 287 686 187 0 M2 1202 : 58 107 153 2700 W8 42211 1521 ¢

t H : : H :

KALRIHAR 91 1999-90 ¢ 14 102 : 23 19 105 24 37 ¢ 0 M 3 €00 1003 ¢ 1370 ¢ 470 :
t 1990-91 : 13 9% 9 &7 210 m 507 @ 19 k) 51 900 1007 ¢ 1913 : 613 ¢

T 1M-92 124 6 23 -] ¥ 200 44 19 L 50 900 10081 1422: 522+

t ) H : { :

: TOTaL & ki) 27 585 166 LX) 501 1287 ¢ 38 107 153 200 018 ¢ 45 ¢ 1605

{ ) H 1 4 ]

KARIHR 10 ¢ 1989-90 : 14 102 riM o 108 122 n: b k1) 33 900 1003 ¢ 1378 1 478 :
1 1990-91 18 9% 74 " 210 284 314 19 hY i 900 1007 ¢ 1520 : 620 :

: 1991-92 ; 124 89 23 80 120 200 LI 19 L 50 900 1008 ¢ (422 522 3

) 2 H : H H

t TOTAL ¢ higd 287 686 181 43 (119 1302 ¢ 8 107 183 7% Wi 320 : 1420 :

13 1] . . 14 i

KARIHAR 11 199990 : 141 102 PN 19 105 124 37 2 M 53 900 1003 ¢ 1370 : 470 ;
t 1990-91 ¢ 3 9% poal “ 105 33 ™ 19 3 i 900 1007 1781 : )

t 1991-92 ¢ 124 B9 213 e 120 198 4l 19 L 50 900 1008 : 1419 ¢ 319 ¢

: H i t ! :

: TOTAL ': m a7 484 Su 0 866 1352 ¢ 58 107 133 0 J018: 4570 ¢ 1870 ¢

: ] ! H t H

KARIHAR 12 ¢ 1999-90 : 14 102 243 18 105 123 33 : 20 u 53 900 1003 1 189 @9 ¢
t 1990-91 ¢ 13 9% 9 13 10 W ST5 ¢ 19 % 51 900 1007 ¢ 1381 ¢ 481 ¢

1 19M-92 ¢ 124 8¢ 3 482 120 602 813 : 19 L) 0 900 1008 ¢ 1824 ¢ L

1} i i H ] H

« TOTAL ¢ m 1 &85 &5 L) 1070 {796 = 38 107 133 700 WiB: e M4

1] s 0 L L . .

KARIWR 13 1 1999-90 ¢ 141 102 43 19 105 124 37 : 20 3t 33 900 10031 1370 : 470 ¢
1 1990-91 : 8] % n n 210 w 3 19 » Sl 900 107 ¢ 15381 618 ¢

1 1991-92 ¢ 124 a9 213 7 120 24 29 ; 19 L] 3 900 1008 : 1438 2 38

H i il ¢ t H

t TOTAL ¢ e -3 686 206 5 &4 1327 1 98 107 133 210 J01B: 45 : 1445 :

KARIHAR 14 ¢ 1969-90 ¢ 14 102 43 &7 105 ¥4 45 ¢ 2 U 12 900 1003 ¢ 1418 : 518 ¢
1 199091 ¢ 13 9% m 13 210 ps 344 2 19 3% L] 200 1007 ¢+ 1571 ¢ (380

1 1991-92 : 124 89 23 i 120 i 40 ¢ 19 L] E] 800 1008 ¢ 1418 : 518 ¢

; TOTAL m 27 686 258 L\ 703 1389 : 58 107 133 2100 Y18 : M7 1207«

1 i b 4 s H

KALRIHAR 13 ¢ 198990 14l 102 o 3l 210 261 503 ¢ n 3 33 900 1003 : 1306 : 506 ¢
¢ 1990-1 ¢ 13 9 Y244 0 210 20 509 ¢ 19 3% ] 900 1007 ¢ 1316 s 416 ¢

1 1991-92 1 124 8" 23 2 120 147 0 ¢ 19 L 0 900 1008 ¢ 148 48 1

1 i - i i l i
: TOTAL 1 w a7 484 147 0 87 1372 ¢ 38 107 133 700 W1 AW 169t

= t 1 1 1

TOTAL g 1999"90.! 2119 1324 343 n 1680 2052 3695 1 94 L] 788 13900 15046t 0741 ¢ T2
1 1990-%1 ¢ 2002 (440 2 1322 2413 ny e 0 0 770 13500 151001 2247 : @979 1
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ALLAHABAD HAND PUP SCHEYE

t : : t : ¢
i t DIRECT COST : INDIRECT COST H ' R
SPE HP ¢ YEAR : SAL-WSC SAL-JE CHEMICALS TOTAL R&M TOTAL ¢ EXE SAL VEHICLE ADMN O/H  DEPR TOTAL ¢ GRAND :IH.D.TDTAL:'
MMER ¢ ' MATERIALS LABORR  TOTRL  DIRECT : INOTRELT : TOTAL < WITHOUT :
' : [> 1 COST MITHOEP ¢ DEP
H 1] ] [} 1} H
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t 1991921 101 W% 137 n 240 313 450 ¢ 19 40 91 1020: 1420 309 ¢
: t . . —4 H b :
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‘ . ALLAHABAD HAND PUYP SHHEME
: t DIRECT COST : INDIRECT COST
' : H $ H :
SCHOE HP t YEAR ¢ SAL-WSC Sai-JE CHEMICALS TOTAL RaN TOTAL ¢ EXE SAL VEHICLE ADMN O/H  DEPR TOTAL : GRAND <GRD.TOTAL:
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P JAL NIGAM

UMMARY

AUR IHAR

ALLAHABAD

COST COMPONENTS
MANPDWER

~ EMPLOYEES

~ LABOUR (R&M)
R & M ~ MATERIALS
OTHERS
DEPRECIATION

TOTAL
TOT WITHOUT DEP

PHYSICAL
PARAMETERS

NO OF HP's
-COST PER HP

POPULATION
-COST PER PERSON

HOUSEHOLDS
-COST PER HOUSEHOLD

PRODUCTION (KL
-COST PER KL

NO.NOT WORKING 1

1985-70

336
1680

13500
20741
7241

HANDPUMP SCHEME

TOTAL

1990-91
3732
2415
1522
1210
13500

22479
8979

199192

I484

2160

2049

13500
22536

026

WITH DEPRECIATION

15

1283

3750
&

750
8

S350
0.28

80

15
1459

3844
6

730

IO
53950
0.42

'

80

15
1502

3740
&

750

30

53840
0.42

71

% DF TOTAL COST

1989-90

18.98%
B.10%

1.80%

&.D4/%

&5.09%
100.00%

1990-91

16.60%

10.74%
&.77%
5.83%

&0.06Y%
100.00%

1991-92

15.46%
?.58%

?.094%

S.96%

99 .20Y%
100.00%

WITHOUT DEPRECIATION

13
48%

I750

<

750
10

SIPS0
0.13

80

15
599

1844
2

750

12

53950
0.17

80

15
602

I940
2

750
12

Ll

23840
0.17

?1

s E e

1989-90
262.42
112.00
24.82
83.50
200,00

1382.746
482.76

PER PUMP

1990-91
248.78
161.00
101.47
87.32
F00. 00

1498.58
598.5&

1991-92

232.26

144.00
136.62

89.51
00.00

1502.30
&02.40
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UP JAL NIGAM ALLAHABAD HANDPUMP SCHEME

CHAYAL TOTAL % OF TOTAL COST PER PLMP
COST COMPONENTS 1989-90 1990-91 1991-92 1989-90 1990-91 1991-92 1989-90 1990-91 1991-92
MANP OWER
~ EMPLOYEES 1860 1876 1872 13.51%  10.89%  11.25% 154.98 156.35 156.00
- LABOUR (R%M) 1995 2166 11.58% 12.98% 166.25 180.00
R % M - MATERIALS 1395 &03 B.10% T.62% 116.27 50.27
OTHERS 372 432 480 2.70% 2.51% 2.88% 3I1.00 36.00 30.00
DEPRECIATION 11532 11532 11532 BI.79% 66.93%  69.27% 961.00 961,00 941 .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
PHYSICAL
PARAME TERS
WITH DEPRECIATION WITHOUT DEPRECIATION
NO OF HP's 12 12 12 . 2 12 12
-COST PER HP 1147 1436 1387 186 475 426
POPULAT ION 2000 2075 3152 3000 075 3152
-COST PER PERSON 5 & 5 1 2 2
HOUSEHOL DS 600 &00 600 &00 600 600
~COST PER HOUSEHOLD 23 29 28 4 9 9
PRODUCTION (kL) 43240 43240 43320 43240 43240 43320
~-COST PER KL .32 0.40 0.38 0.05 0.13 0.12

NO.NOT WORKING I1I 546 S6 48 36 1) 48



UP JAL NIGAM

COMBINED

BEP

‘
ALLAHR.AD HAND

COST COMPONENTS
MANPDOWER

,— EMPLOYEES

- LABOUR (RuM)
R & M - MATERIALS
OTHERS
DEPRECIATION

TOTAL

TOT WITHOUT DEP

PHYSICAL
PARAMETERS

NOQ OF HP's
-COST PER HP

POPULATION
-COST PER PERSON

HOUSEHOLDS
—COST PER HDUSEHOLD

PRODUCTION (KL}
-COST PER KL

NG.OF DAYS NOT WORK ING

COST COMPONENTS
VARIABLE COST )
R & M — Materials
A & M - Labour
Total VC
FIXED COST
Man power - Employees
Others
Total FC
Total VC+FC

Depreciation

GRAND TOTAL

MP SCHEME

TOTAL
1989-90  1990-91

5796 5608

1680 4410

372 2917

1625 1742
25032 23032

34505 39709
9473 14677

1991-92
5356
4320
2653
1823
25032

39182
14131

WITH DEPRECIATION

27 27
1278 1471
6750 6919

S &
1350 1350
26 29
97190 97190
0.36 0.41
136 136
TOTAL
1989-90 1990~91
372 2917
1680 4410
2052 7327
s796 5608
1623 1742
7421 7350
9473 14677

25032 29032

34505

27

1491

7092
&

1350
29

?7160
0.40

139

1991-92
2653
4320
&?73
33956
1823
7179
14131
25022

18T

% OF TOTAL COST

1989-90 1590-91
16.80%  14.12%
4.87%  11.11%
1.08% 7.35%
4.71% 4.39%
72.55%  &3.04%
100.00% 100.00%

1991-92
13.67%
11.03%

&.77%
4.69%

63 .88%
100.00%

WITHOUT DEPRECIATION

27
351

6750
1

1350
7

27190
0.10

136

COSsT

1989-920

13.7%9

62,22

76.01

214.67

60.17

274.84

J50.84

927.11

1277.97

27
544

&719
-

<

1350
11

?7190
0.15

136

PER PUMP
1990-91
108.03
163.32
271.28
207.70
€4.51
272.21
543.40
927.11

1470.71

27
524

7092

(RS)
1991-92
98.24
1560.00
258.24
198.37
&7.51
265.88
S924.12
27.11

1451.23
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1. INTRODUCTION

BACKGROUND

1.1 The Public Health Engineering Department (PHED)
has been 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 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 1n 3 districts
using ground water as the source. The project was completed
in 1988.

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 (0O&M) costs and
mentions substantial lack of funds for O&M. The wmission
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 FOR THE 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



¢

(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 (RSM)
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 OF WORK AND OBJECTIVES

1.5 The objective of the study 1s to arrive at the
actual cost of O&M 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
Allahabad

- group of hand pumps in Al lahabad

for review of the O&M costs for three years.

1.8 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.

1) Determining the indirect cost towards man-
power, vehicle usage and allocating a
portion of the same Lo the scheme

(5) Providing for depreciation based on the
estimated technical life of the schemes /
hand pumps

(8) Arriving at unit cost of water produced

«1n) Advise on procedures for better information
on O&M costs of dutch assisted projects.

By M S B m BN W
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EXCLUSIONS
1.7 The following are excluded from the scope of
work
(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&M model to provide for

sensitivity analysis on critical factors
like power tariff, inflation etc.

PURPOSE OF THE REPORT

1.8 AFF commenced the study on 12th November 1992
at Lucknow, after an initial meeting with Mr. Robert
Trietsch, member RSM 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.
L.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.

1.198 This report presents AFF's findings and
analysis of the O&M costs and is organised on the following
lines

Chapter 2 Executive Summary
Chapter 3 Background to UP Jal Nigam
Chapter 4 Approach to the study
Chapter 5 O & M Costs
Chapter €6 Analysis of O&M Costs
Chapter 7 Systems and procedures
Chapter 8 éonclusions.

3



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 1988 and have been since maintained by
UPJN. The Review and Support Mission [ RSM ] to UP feit the
need for a better understanding of actual costs of Operation
and Maintenance { O&M ] 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 O&M costs.

SCHEMES SELECTED AND CRITERIA

2.2 Based on the broad criteria defined by RSM, the

schemes selected and reasons for the same are presented in
the tabie below

VI, Allahabad

TABLE 2.1
SCHEMES SELECTED FOR REVIEW
i SL. ! SCHEME ' TYPE ' REASON FOR SELECTION ;
! NO. | H 1 H
b —mmmmmmmm oo R e mmmm oo :
; ' H ! '
I O ! Saidabad, ! Piped ! Smaller population H
H ! Allahabad ' ! 25 kms from city !
' ' : ' { { rural ) H
[} ] [} [ ] []
] ] 1 \ ]
H : ' ' '
T2 ! Tikri, i Piped | Larger population H
' ! Varanasi ' } 5-8 kms from city H
H 4 d ! [ semi-urban ]} :
' : ) H H
' ' ' ' H
t 3. ! Group of hand ! Hand ! Both Mark II/Mark III |
H ! pumps in Division: pumps type of pumps :
] » ] :
E :' ' :

[]
]
{ maintained
1
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BASIC PARAMETERS OF 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 2.2
BASIC PARAMETERS OF SCHEMES SELECTED

H ' SAIDABAD ' TIKRI i HAND H
H et bt Rl e e D D H PUMPS |
H PARAMETERS H AS : ' AS | H [ NORM !
H 'ENVISAGED! 1991-92)ENVISAGED {1991-92 | PER '
d ' H ' : !  PUMP]} |
e ———— e - ——— b e e ——— Y e — b o e e ———— ) e e —m - 1 e e o > — ]
[ [ ] " ] ] » ]
! 1, Source of-! Ground ! Ground ! Ground ! Ground ! Ground ;
! water ' H H H H '
: ! 2 Tube | 2 Tube } 2 Tube { 2 Tube - H
' ! wells ! wells! wells |} wells: i
[] ] ’ ’ ’ ] '
] ] ] [] ] [ ]
! 2. Villages ! 19 b9 27 voo27 - :
' covered H ' H ! H H
d ' H H ! ‘ :
i 3. Population! 35368 ! 34851 ! 61568 ! 59808 ! 2508 !
H covered Vo (2011) i (2811) | ' H
) 1 » ’ ] [ ’
[ ] [} ] ] ] ] 1]
} 4. Number of | 1458 ' 893 | 1310 ! 1406 - '
' connections (2811) ! ' (2811) } : :
[ [} ] ] [] 1] [}
) ] ] ’ [] ? 1 ] 1]
7 5. Public H 212 H 238 H 219 H 219 H - H
H stand posts ' ) H H H
’ 1 1 [] [] 1 [}
v ) [ [ ] L} L]
! 8. Production! 3888 ' 2592 ' 3504 H 3888 H 19 '
H (XLD) H H ' ' : :
H H ' ! ' ' d
i 7. LPCD ! 70 & 90*! 45 1 79 & 99+ | 45 H 40 3
! ' H ' H : !
! 8. Pumping i 18 hours!(18.78 x! 18 hours !(15.34 xi - !
H Hours H H 2) H H 2) ' '
] 1] [} [} [} ] [}
’ ] ] [ » L} ]
! 9. Service H 8 H 8 ' 8 ' 8 H - )
d Hours H H ' ! ' !
! H : ’ H H H
NOTE : @ 50 families at 5 members per family

¢ 73 lpcd for villages with less than 4888 inhabitants
and 9@ lpcd for villages with more than 4000
inhabitants



ACTUAL O&M COSTS

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

REAL O& (o)

2.5 UPJN 1s 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 cosats and hence to arrive at the real
cost of O&M. power charges based on actual consumption and
ruling tariff has been calculated and included. Table 2.4
shows the real cost of O&M for the piped schemes. .

UNIT COST OF VATER
2.6 The total real O&M cost of water was analysed

into the unit cost per kilo titre (KL) of production as well
as per KL 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 KL of water produced/sold for the
two piped schemes in 1991-92 and the unit cost per KL of
water produced for the hand pumps in 1991-92,.

EXHIBIT 2.1

UNIT COSTS OF VATER

COMPARISON OF COST PER KL OF WATER

91-92
RS.
5 o~
.88

4 ,C:] 3.00
3 -

M 1
21
T 0.68 0.62 f/ 0.4

. L P— Y —

TIKRI - PROD TIKRI - S0LD 3AIDA - PROD SAIDA - 80LD  HANDPUMP
SCHEMES

Il DIRECT CO8ST INDIRECT COST [__] DEPRECIATION
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(VALUE IN RS.)

‘ H SATDABAD H TIKRTI § 27 HAND PUNMPS |
i PARTICULARS j------—omsoeom—mmmmceem oo e et bt LD L S L e e e T LR !
! i 1989-9@ | 1998~81 | 1891-82 | 1989-90 | 1899@-81 ! 1981-92 ! 1996-81 | 1991-92 !
N e e P L P PP P fomm—— e et R ettt e et o m— e nm—- tmem e et e {
; : | : : { { ' { :
+ 1. Direct cost 1 220100 v 231100 H 199400 i 274550 i 352500 i 4245685 | 7327 { 8973 ¢
H ' H H ) H | ' { !
i 2. Indirect cost | 89450 H 183250 H 9683a { 82345 ' 144035 H 82832 | 7350 H 7179 2
1 H H H ! ! { H { :
v 3. Depreociation H 198133 ) 196133 ' 196133 t 310000 { 310000 i 310008 | 25032 25032 E
' H 4 ' ' : ' ' ! i
- ! Total :+ 485883 1 590483 ! 492333 { 648895 1 888535 } 817385 E 387098 { 39183 |}
' H H : H f { H { {
{ 4. Income collected '\ 198000 '\ 108000 ! 1682608 H 94000 } 80000 T 124000 | - ! - -
! ! ! ! ! } : ! ! Pt
1 5. Deficit i (379883) | (482483) | (329733) | (552885) | (7168535) | (893385) ! (387@9) | (39183) |
' ! ! ' ! ' { H ) {
i1 8, Cost recovery H 21.82% 18.28% | 33.03X% i 14.53% I 11.16% ! 15.17% | - H - H
' H ' } ] } | H H |

In Lthe year 19993-91, arroars of salary wereo paid to staff and officers and that explains the reason for the
large increass in indirect costs.

:
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PIPED SCHEMES
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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 KL of water produced. This is due to the fact that
a very small percentage of the population has private
connections and this 1is the only available avenue for
revenue generation.

REAL UNIT COST OF = 1991-9

(RS. PER KL)
: i WATER { WATER ! DEFICIT ! DEFICIT |
! ! PRODUCED | SOLD ! ON WATER ! ON WATER 3
H H H { PRODUCED SOLD H
] b o e = — ——— | ) o - — b e —— ]
' ’ [ ] 1 )
} L. Saidabad ! a.88 H 5.19 i\ (@3.89) | (4.08) |
4 1 [} ' ’ ’
[ ] 1 [} " ’
i 2. Tikri ' 1.00 H 6.79 H (3.91) { (8.11)
] [] ] [] ] s
! ] [] ] ’ ]
¢ 3. Handpumps ! 9.40 ' G.40 ! (3.40) | (6.49) |
: H ' H ' '

NOTE : Cost includes depreciation

COMPOSITION OF COSTS
2.8 On a review of the real costs of water it can
be seen that power charges account for 4@3-42% of the total
cost in 1991-92 for the piped schemes. Manpower and

depreciation costs together account for 41% in Tikri and 54X
in Saidabad. The exhibits below present the composition of
costs in 1991-92 for both actual and real costs.
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EXHRIBIT 2.2

COMPOSITION OF COST — SAIDABAD (1991-92)

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

ILLLE LT CHEM OB

,/
EoR 24 \0/

CHE M 088 l

_MaNPTWER 2@ 83
1S

OTHEQS] 131 \ \:s22

MANPOWER 4818 POWER 3@ 7

ACTIJAL COST REAL COST

EXHIBIT 2.3

COMPOSITION OF COST - TIKRI (1991-92)

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

EFN
Sy 0 CHEM

A MANPOWER 2+98 N 52
- =2 3232 ~ MANPOWER
1077
LI R 8 M
2772y ‘6 06 - NTHEAS
\ S \{\/\//) 264

V€L 7
Ov.—..—:.:S \__/"

DEPRN PCWER
3792 4203
LZTUAL CCET REAL COST
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EXHIBIT 2.4

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

R 8 M (MATL)
8.77

MANPOWER
247

OTHERS
> 465
DEPRECIATION \/ e
€3 88 -~
TREND IN REAL COSTS
2.9 The total real costs of O&M in the spiped

schemes are showing an increasing trend essentially due to
inflation, higher power costs and the revised tariff for

power from (991-92 onwards. 1In the year 1998-91, arrears of
salary were paid to officers and staff, resulting in steep
increase 1in costs. Exhibit 2.5 below shows the trend of
costs for the piped schemes.

EXHIBIT 2.5

TREND IN COSTS- PIPED SCHEMES

\ TREND IN O & M COST (ACTUAL)

RS LAKHS
10 [ - - e s -—
8.07 8.7

8 .

e'/
6. 5.9

4.86 4_
4
2—
o T T

89-90 90-91 91-92

YEARS

—— TIKRI SCHEME  —— SAIDABAD SCHEME

1



ANALYSIS OF COSTS/REVENUES

2.14 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 KL of water
produced UPJN is loosing money. The analysis further shows
that the real O&M cost per KL of water produced is ranging
from Rs.&.86/KL to Rs.1.06/KL while the tariff fixed by the
UP Government is Rs.1.88/KL. But due to a very small
percentage of water produced being actually sold, the cost
recovery fall downs drastically. Table 2.8 below presents
the analysis of costs.

TABLE 2.8

ANALYSIS OF COSTS - 1991-92

( VALUE IN RS. PER KL )
! ) TIKRI H SATIDABAD ! '
H it ettt Rt ittt ! HAND- |
! ELEMENTS { PRO- |} \ PRO- ! PUMPS |
' i DUCT-! SALES | DUCT-: SALES]| :
H ! 1TON ! ' ION ! H H
R e I D L DL L bt b P ————— - | m———— | mmm——— d
H ; : : ' ' H
i 1. Revenue 1 4.1 ) @.98 ¢ ©.17 )} ©.99 | - '
! demanded H : : H : '
! : ! ! ) \ 1
¢t 2. Variable cost ! @#.59 { 3.92 ! ©&.38 ! 2.28 } Q.97 |
H : ' ! ! ! H
! 3. Contribution 1(3.44)) (2.95)) (B.21)1(1.29)! (3.87)}
: . H ! ! ! H 4
! 4. Fixed cost '} 3.41 2.77 3.47 | 2.82 | .33
: \ ; ' d ! ! '
! 5. Surplus/ (3.85)) (5.72)) (@.88)(4.11)! (0.40));
) ? I} 13
-: A

(Deficit) H

- e e - e A e R e e S . e M e e e e e N WA AL W i S W R A S W M G e e S e e e T e
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2.11 As can be seen from the above table the
variable cost per KL of production in hand pumps is
comparitively lower as compared to the piped schemes. This
is based on the assumption of 253 people using the handpump
at the rate of 40 lpcd. But according to available
indications the average number of pedple using the handpump
is around 158. 1In this case the variable cost per KL will
g0 upto Rs.@.12, which is still wmuch 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 2.7

ANALYSIS OF COSTS (1991-92)
"(VALUE IN RS.)

e W e — . — e S — e T Y R L S e e W S G Tt G S e W R SRR TS G e MR R S e

! ! SAIDABAD ! TIKRI ! HANDPUMPS |
L ’ ] B o e e e o v = —— ]
' p T T g m———— o ’
H REAL, COSTS H : H '
1 ] 1 ] '
’ [} ] ’ ’
i1. Total cost per person ! 23.84 ! 23.99 ! 6.6 i
H p.a. ' H ' '
i ' ' : '
i12. Total cost per ! 78.00 i 83.95 } 2.42 i
: connection p.m, H : ! {Householdl]}
: H ' ' !
i13. Variable cost per ' 33.97 ' 49.20 1 2.43 H
H connection p.mA. { H %(Household)i
: : : ' !
14. Fixed cost per ! 42.03 i 34.75 } 1.99 '
: connection p.m, t : ! (Household) !
H ' ' ; :
: ACTUAL COSTS ' ' : :
: : :' : E
i1. Total cost per person | 14.48 i 13.85 % - :
] ] 1 1 H
’ p.a. ’ ) ’ !
' H ' ' '
12. Total cost per ! 48.19 1 48.65 | - H
1 connection p.m. ! ! : E
; ] : : :
13. Variable cost per ' 4.08 ! 13.99 | - '
H connection p.m. H H ' H
: ' : : H
14. Fixed cost per : : H - H
: connection p.m. T 42.043 ! 34.75 | '
13



The UPJN is charging Rs.15/- per month as the flat rate for
unmetered connections, which does not even cover the
variable real cost of O&M. The costs indicated above are
total costs spread over the private connections 1including
depreciation for the total scheme/handpump.

PROCEDURAL CHANGES NEEDED

2.13 The procedural changes proposed are essentially
in the nature of better information generation from
available records. It 13 important that the persons to whom
information is made available have adequate authority to
take decisions to remedy the pointers from the i1nformation.

SUGGESTIONS

2.14 It is clear from the analysis of costs and
revenues that cost recovery is very low and for every KL of
water produced the UPJN is incurring losses. It is

pertinent to note that even in the scheme design [ as
«nformed to us ] 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 methaods
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.

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 and eventually
handing over the same for maintenance to
the local bodies. The decision whether to

take up a scheme should be wmade 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 viliage -
both for handpump and piped schemes. Since
there seems to be a basic lack of
inclination in paying for water, this wmay
be an 1ndirect way of recaovery. The
modalitics (or this ‘'Tax’' needs to be

worked out.

14
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(1)

(5)

(8)

P

(8)

(9)

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.

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 1tself 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 wup the schenme.
Development of a O&M financial model may
be taken up for the purpose.

Involving private contractors / voluntary
agenciles in maintcnance of piped as well as
hand pump schemes.

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 /
voluntary organisation.

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
organisation.

There is neced for a closer monitoring of

97:1, | costs at various levels through
improved Management Information Systems
(MIS).

1s



CONCLUSION

2.15 It is near impossible for a commercial
organisation Ilike UPJN to achieve Lhe twin objeclives of
providing service and also breakeven on costs. The
situation on O&M is quile alarming and immediale steps are
needed Lo ensure better recovery of costs. The experience

€ained in the pasl should become inpuls for future planning
through better evaluation of schemes and critical importance
grven Lo review O&M costs and revenues.

16
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3. BACKGROUND TO UP JAL NIGAM

STATE OF UP

3.1 Uttar 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 (ie)

1981-1991 up 2.29% p.a.

All Tndia 2.14% p.a.
(Source : Report of the 1992 Evaluation Mission - June 1992}
71X of the population is said to be agriculture based as

compared to 606% All Tndia average, i1ndicating a higher
component of rural population.

3.2 The state is organised on the following lines
DIVISIONS 13
DISTRICTS 63
TEHSILS 262
DEVELOPMENT BLOCKS 859
VILLAGES 112568

The population 1n each village is said to be relatively
small as shown below

(a) villages with 47% of total 14% of total
less Lhan 500 villages population
population

Average 379
population
per village

(b) villages with 44X of total 55% of total
beltween 500-1999 villages population
population

Averajge 1545
population
per village

[Source : Report of the 1992 Evaluation Mission - June 1992}

17



3.3 The state can further be clalssified as
- Plains (55 out of 63 districts)
- Hills Himalayas
- Rocky Bundel kand

ECONOMIC PROGRESS OF U

3.4 The state of UP had a per capita 1income of
Rs.3072 in 1989-9@ which is lower than the All India figure
by Rs.1188. The growth in per capita income has been lower
than the All India growth as shown below

TABLE 3.1

PER CAPITA INCOME

e = T aa R e - . S e M S — S e = R e RS M e W SR S W TR e S . S S e

3 YEAR . up ALL INDIA ' DIFFERENCE : % OF DIFFERENCE"
i 1980-81 | 1286 : 1630 | 344 L
. 1984-85 : 1812 : NA ' NA . NA

E 1989-906 E 3472 E 4252 3 1180 5 38%

1 ] [] L]

- - ——— - ——— R — — e — - T vem e S R i n TR man T YA MR ma At e T e e S et S = R e

{Source : Report of the 1992 Evaluation Mission - June 1992}
|

INTRODUCTION TO UPJN

3.5 Provision of water supply in the state of Uttar
Pradesh (UP) was Lhe responsibility af the Public HRealth
Engineering Department (PHED) from the year 1927 onwards.
The PHED was subsequently renamed as the Local Selft
Government Engineering Department (LSGED). Considering the
importance of providing water supply., an autonomous
corporation 1n the name of Uttar Pradesh Jal Nigam (UPJN)
was formed in 1975 to take over the functions of LSGED. For
the provision and maintenance of water supply \n  major
towns, Jal Sansthans were also formed.

i8
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ROLE OF UPJN
3.8 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 (except in major towns)

- Provision of sanitation facilities (except
in major towns)

The state of UP 1s 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 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 1n creation of water supply assets
have been done and the focus is now on better utilisation of
created assz2ts and resources.

ORGANISATION OF 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 1ts head
quarters at Lucknow and is organised into 8 geographical
areas headed by Chief Engineers (CE). The organisation

structure is as depicted below

19



EXBIBIT 3.1

ORGANISATION STRUCTUR

-—— e = -

——— i ———— ——— — = - —— ———

i 8 ZONAL | )} FINANCE | | !SECRETARY: ! !SECRETARY:: CPO 1+ CE (53)
{ CE i1 1+ DIRECTOR! ! | MGMT. v 1 1 ADMN. 1 -
__________________ ] - —— L] — - —— — " —— ———— —— T —— — —— — ——— ——
, ) )
] ] [ ]
¢ ] ]
] L] L]
’ » ’
] 1] 1}
149 CIRCLE! 27 Civil i  EDP | i MANAGER :
H SE 7 7T Elect- | MANAGER ! 7 MONITORING !
————————— rical ————————— ————— e ————
H 8 Project
:
i DIVISION .
H EE's 1
135 construction, 25 electrical and mechanical, 19 project and
addition special divisions.
NOTE : (1) Organisation structure as given by UP Jal Nigam
(2) Do not necessarily indicate grades/levels.
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INDO-DUCTH 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 i1mprovement 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 1is
wilh UPJN and Lhe State Government.

3.19 The Dutch Government has so far financed 8 schemes { SPI
and SP TIT to SP VIT ] 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 d TYPE OF ¢ COVERAGE ! NUMBER OF | ALLOCATION H
i NO.! H SCHEME | H SCHEMES | IN DG (’'QO00):
R Rttt e e b e - HE e bbbl el H
! L. ! Sub Project ! Piped ! 724 villages! 22 : 22140 !
H V (SPY 1 : i 1n 3 dists. ! : !
[} ] ) ] ] ] )
1] 1] 1] [] ] L] 1]
i1 2. 1 SP 111 'Hand pumpsi 960 villages) 5830 H 11100 '
: ' ! ! 'n 8 dists. | pumps ' '
: ' ! ' H : '
" 3.V SP 1V i Piped i 237 villages! 13 ; 17000 :
H : ! ! 1n 2 dists. ! ' H
' ' H : ! H H
v 4. 1 SP V iSanitation! 13008 house-! - ! 5210 !
H H : ! holds ' H {
' ' ' { 32 schools | ' '
' : : ! H H :
v 5. 1 8P VI ira. Hand 11838 villages: 13599 H 25000 i
{ H ! pumps ! in 7 dists. } : )
! ' ' ! : ; ;
1 ' b, Commun-| H H !
' ' [ 1ly ! - ' - ' 988 '
H 1 } parti— | : H '
: ! : cipation ' f '
H ! : ! { ' :
P 8. 1 8Sp VI1 H Piped 13805 villages, [ §%] : 81400 H
] ) ] [ 1] 1 ]
DG = Dutch Guilders
Source : Report of the 1992 Evaluation Mission - June 1992
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PROFILE OF OPERATION AND MAINTENANCE ( RURAL )

3.11 The UPJN operates and maintains 817 piped water
supply schemes and about 295000 hand pumps i1n rural areas as
at the bedginning of 1991-92. The overall profile of O&M 1n
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 Lhe study.

T e e e me —— m  t  — —— m — — — ——— n m = Tt e R S L e e e e w fam SRRt T A S e S mm

' '
E (1) Total schemes 817 E
E (2) Estimated cost at Lhe time of 19385 ;
E construction [ Rs.lacs ) i
€ (3> Total number of tube wells 1375 €
é (4) Total number of averhead tanks 1020 E
é (5) Lengtlh of pipeline 1n KMS 25820 E
E (8) Number of private connections 205519 E
E (7> Number of villages benefitted 9942 E
i (8) Population benefitted 18595449 {
NOTE : Source : (i) Repoart on the recommendations of the

commiitee constituted for working
out norms

(2) Figures are approximate



— aam N S EE S B AR S EE SN e S R S e N S T EE e
.o~ - ‘
Y ¢

i o o (

“

. . (
(
4
(
IABLE 3.4
(
KEY INDICATORS - EIPED SCHEMES - ELAINS - UPJIN

' H VALUE (RS.LACS) H AS AX OF PROJECT H PER PRIVATE H PER PERSON ' (

H PARTTCULARS ' H COST H CONNECTION P.NM. H BENEFITTED P.M. H

i e ikt ekttt b e e sl l et e it e L DL L b T b bt 4
H 119689-90:1990-91!1991-92!1989-90,1990-91!1991-921989~93!1994-91!1991-92!1989-96!1990-91,1991-92} (

b e e e — | : _______ : _______ Ve e ——— : _______ e e ——— [ P —— : _______ : _______ | D o - - —— : _______ ’
: : : : { : 5 { : : : ! ; : p

! 1. Receiptis ! 185 | 205 | 240 | @©.85X ! 1.98X ! 1.24x ! 6.69 ! 8.31 ! 9.73 ! @.11 ! ©.16 ! @.19 !

H H H H H ' H H ' H H | H :
V2 Total expenditure! 8688 | §116 | 2252 | 4 58X ! 5.76%X '11.62X | 36.08 ! 45.25 | 91.31 | ©.790 ! ©.88 | 1.77 ¢ ¢

H on OAM withoul H H H ! H H ! ! i H H H '

H centage ! H H H H H ' H H ' ' H H

H H H H H H H H H H : H H '
! 3. Cosl recovery | 18X ! 18X ! 11X ! : ! ! : ! { { : : (

' ' H H H H H i ! ! H ' ' !
______________________________________________________________________________________________________________________ ¢

~ NOTE : SQURCE . (1) Report on the recommendations of the committee constituted for working out norms
w

(2) 1989-99Q and 90-91 are acluals while 91-82 ims anticipated. cosis exclude depreciation. (
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EXHIBIT 3.2

COMPONEN'TS OF O & M COST (RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 89-90

TOTAL Rs. 888 Likhs

COMPONENTS OF O & M COST (RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 90-91

TOTAL Rs.1116 Lakhs

COMPONENTS OF O & M COST (RS.LAKHS)
PIPED SCHEME - PLAINS - UPJN - 91-92

CLECTACITY
583

TOTAL Re8.2252 Lakhs 2 .1
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3.12 The-
areas by UPJN is given below
TABLE 3.5
EKEY INDICATORS — HAND PUMPS -~ PLAINS - UPJN

' : 1989-90 ! 1999-91 ! 1991-92
] b e e e o e e o e o e : _____________ |,
; E : ;
i11. Number of hand : H '
H pumps muaintained H 219319 : 252325 ' 296880
' [ approx. ] ! ' '
H : ' :
12. Total cost of Q&M ! ; H
3 [ Rs. tlakhs ] : 604.10 ! 806 .88 H 945.39
i [ [) ’
13. Norms ! d H
' H : H
H a. Families { ! :
: [ 50 per pump 1! 10965580 ! 1261625@ | 14844000
1] [] (] ]
H b. Population ' 5482750¢C ! 63381258 ' 74220600
! ( 258 per pump 1}’ d '
: c. KU production | : :
' [ 49 Ipcd ) ' 833481500 | 920986253 | 10883812004
1 : [ '
i14. Key Ratios ' H {
H : : H
H a. Cost per house-! 3.46 ' 3.53 ' @.53
: hold per month! 1 :
[ ] (] ’
! b. Cost per persont 3.09 ' .11 ' .11
H per month H ' '
' i ' '
: ¢. Cost per KL of | a.08 f 3.09 ' 0.09
' produclion : ! '

[} 1 L]

\ 275 .45 ' 319.78 ' Ji18.44

d. Cost per pump

(]
H p.a.
!

TR T e e v T e e . e W e T G e - A e = e Y At S = m— M e e e - R S M W S e e e S = — e ———

NOTE H Source

(1) Reporl on the recommendations of the
commitlce constiluted for working

oul. norms

(2) Cost excludes depreciation,

25

overall profile of O&M4 of hand pumps in rural
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HIB 3.3
COMPOSITION OF O & M COST (RS.LAKHS) COMPOSITION OF O & M COST (RS LAKHS)
. HAND PUMP SCHEME - PLAINS - UPJN - 89-90 - HAND PUMP SCHEME - PLAINS - UPJN - 90-91
9
M OuULAnN LS H
o 22
- L’“‘:dli)"\.;(“. i\ e e ;;--;ft ‘ f
. //MAI Ev AL
M - g 28
CrIUALS "~ 11,‘.__,‘—“
[y o’
TOTAL Re.604.08 Lakhs . TOTAL Rs. 806.88
COMPOSITION OF O & M COST (RS LAKHS)
HAND PUMP SCHEME - PLAINS - UPJN - 91-92
ntlSduar culb
uheo!l ¥Ce
<<l o - ’/-nAI'LmA...
) TOTAL Re. 946 39 Lakhs
<
“
UP JAL NIGAM FINANCES
3.13 A sum of Rs.7008 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
tmportance being given to rural water supply.

28
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TABLE 3.6

l’ UP JAL PLAN ALLOCATION
( RS. MILLTON )
I_ T READS  { VIT PLAN { % { VIII PLAN ! % !
‘ e . jACcTUMLS P BUDSRT ;
' '; (1) Rural water supply ': 5570 ': 80 :3 10250 :: 71 :f
E (2) Rural sanitation 2 230 ; 3 E 150 ; 1 ;
; R D . ,
! E Tolal ': 5800 ': 83 :: 10400 :: 72 lf
) ‘o R B S X
C: E (3) Urban waler supply } 1090 E 1 E 200 E 22 2
) , . '
E (4) Urban sanilation E 110 E ! } NG } 6 E
Tolnl \ 1zo0 : 17t 4100 i 28 !
N S G e .
I: GRAND TOTATL. ': 7000 ': 10 '! 14500 ': 1R91%] ':

Source : (1) TIndo-Dulch rural water supply and sanitalion
projects - UP - Tndia - Reporl of 1982 Evaluation
Mission - June 1992

(2) TIncludes assislance under Netherlands Assisted
Progjects (NAP)

FINANCIAL POSITION OF UP JAL

— 3.t4 The Uur  Jal  MNigam cssontially  depends on t he
{ 5 Stale  Government through the Montwun NMeods Proyeamme (MNPY O aond
o the Central Governmenl through the Acccelarvated Rural Waler Sopg 1,

Praogramme (ARWSP) for financing new projocts, In addivbiyon funds

arc obtained under Lhe NAD, For mainltenance of schemes and haad
pumps funds are received from

waltcr charges rccovery

pertcentade of plan ¢ b allattced by government
For 8 and

governmenl caly o o

27
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3.15 UPJIN thas been conbinously incurring deficits which
essentially means that the coslt of supervision of projects and
mainlcnancs \ much more than the cenlage being charged. The

5
folluwing table presents the overall financial performance

TABLE 3.7

UPJN OVERALL FINANCTAL PERFORMANCE

(RS. MILLION)

e e = e o e — = - A = " - = — S —— — — = = = - - — e e S T ——— . — — ——~ = G P A e e — - —— —

H YTEARS ! INCOME % 1 EXPENDITURFE % | DEFICIT % OF |}
: ' INC. | INC. INCOME}
o jomm T m e §mm T m o m o e itk bel bl :
: 1984-85 : 193 ' ) 338 H : 145 H 75 :
] [ ] [} ] [} [} [}
] 1] ] 1 ] ] " ?
: 1985-86 ! 335 1 58 H 395 I T 4 ' 99 ! 29 :
[} L 13 ) ] ] ) [}
1} ’ ) | 1] 1 1 1
: 1986-87 H 316 ' 4 | 447 ' 13 : 131 : 41 )
: ; : H / H : :
H 1987-88 | 352 | : 525 : 17 : 173 v 49
: : ' H : H H H
1 1988-89 : 4a7 i1 18 ) 664 { 286 H 257 : 63 H
] ] ’ L ) [} ) [}
] 1 ’ 1 1] 1] ’ L]
' 1989-90 391 T (4) T24 { 9 ! 333 : 85 :
: : H ' ' : : ;
1 1990-91 : 326 1 C17) | 948 i 31 H 622 i 191 d
' : o= ' 1m———- ' : H
: Average p.a. I 1 B i 38 | : :
H ' ' : : : :
NOTE : Source : (1) Report of the 1992 evaluation mission
June 1992
(2) Income .excludes slate government

grants but 1ncludes cenlage.

As can be seen Lhe rate of i1ncrease 1n expenditure is almost
thrice Lhat of increase in income resulting in higher percentage
of deficits.

28
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O&M - FINANCIAL POSITION

3.16 The financial position on operation and maintenance
is no different, with increasing deficils each year. The
following exhibil presents the income, expenditure and deficit on
O&M accounl.

EXHIBIT 3.4
JAL NIGAM - FINANCIAL POSITION |

RS LAKHS
BOOO“r“"—‘

N
4]
Q
[=]
L
=]

)

T

N

N

[=}

(=1

o

'
AT

{

ORI

b
Al A\
|\||\

h W
'hL
il\‘ A

84-85 86-86 86-87 87-88 88-89 89-90 90-91
YEARS

B incoME  EE=IEXPENDITURE [ DEFICIT

3.17 On an analysis of Lhe cosls the following are
indicaled

- defrcitl as a X of income  has been growing
consistently 1n Lthe last 4-5 years to stand al
G57% 1n 1990-91

- the average i1ncrease 1n income  1s  37%  duraing
1984-85 Lo 1990-91 as compared (o a 88%
increase 1n expenditure  thus contributaing to
the growing defTicits

- the cosl recovery has fallen from aboul 26% In
1984 45 to 13% in 1990-91.
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STUDY ON O&M COSTS

3.18 Considering the alarming situation of UPJN finances
on O&M, the RSM felt the need for a clearer understanding of the
aclual costs of O&M. This is essential {0 ensure Lhat the
resources created over a period of time are actually used
effectively and the objectives set out for the assistance is mel,
As already indicated SPI provided 22 piped schemes in the
districts of Rai Bareli, Varanasi and Allahabad. The RSM decided
on & review of O&M costs of SPI schemes. 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
of O&M cosls. TL was decided Lo take only dulch assisted piped
schemes, though it would have been difficull to adopt that for
hand pumps. The final selecltion of schemes was based on
popuiation coverage and the distance of the scheme from the
nearest cily. Table 3.8 below shows Lhe selection of schemes and

the criteria adopted for the same.

TABLE 3.8

SCHEMES SELECTED

H—:—-—-—

e e e e e e e e e e e S e e TR - e - - - . e e W e S R See e Y S e e

v SL. | SCHEME ! TYPE ! REASON FOR SELECTION ;

v NO. | ' : :

| e o = —— [ 1 e e e e o e o+ - = ———— e — [}

’ ] [] - [] ]

i 1. | Saidabad, { Piped | Swmaller population '

: i Allahabad : ! 25 kms from city :

- ' ; ' [ rural ] :

: : : H {

1 2. 1 Tikra, ! Piped | Larger population :

' i Varanasi : ! 5-6 hkms from city :

: ' : i [ semi-urban ] H

: : ' ; !

v 3. 1 Group of hand 1 Hand ! Both Mark IT/Mark TITT

H i pumps in Division! pumps | type of pumps :

' A § ! ! mainlained 4

o 1 H ] H
3.20 The schemes selected were discussed with  RSM and
agreed upoan. Subsequent Lo this a delailed plan for conduct of
the  study was  drawn up. The approach to  the  study, data
colfecled and analysis of the same aare presented 1n Lhe

subsequent chapters.
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4. APPROACH TO THE STUDY
BASIC APPROACH

4.1 The study was commenced on 12 November 1992
with discussions on Lhe objeclives of Lthe study and the
schemes to be selecled with Mr. Robert Trietsch of the RSH.
The overall approach to the sludy was based on the
combination of our expericnce in conducting similar stludies
and aclual field visits to divisions/plants to get a first
hand feel of the operation and maintenance aspects. Exhibit
4.1 depicts Lhe overall approach to Lhe study.

EXHIBIT 4.1

OVERALL APPROACH TO THE STUDY
1 DISCUSSTONS | 1 AFF’s STMILAR
; - RSM jm————— m=———— + EXPERIENCE

—— i - — — —— —— - —— e e - —— . ———

¢ SELECTION OF ;
; SCHEMES :

fmm =-

Pom = o
~

~

)

' ! PREPARATTON '
: AND DISTRIBUTTON |
OF QUESTIONNATRFS,

: VISITS TO '
————————— > - DIVISIONS P ——————
H ~ PLANTS 4
s
A 2
, PRFT IMTNARY :

! ANALYS1S O" DATA
__~_____;"____~_f_
_____________________ N e
: )

e N Vo __
PRESENTATION | { TURTIER '

-  RSM ' ' ANALYS1S !

UPJN ' ' :
B v __

! REPORT ON |

! O&M STUDY |

]

a1
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4.2 Some of the critical steps in the approach are
discussed in detail 1n the subsequent paragraphs,. The
critical assumptions in analysing the costs and revenues are
also indicaled under ‘Analysis’.

UESTIONNAIRE

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

Piped
(1) - Schemecs detail at project completion time
(2) Scheme/yearwise details [1989-90 Lo 1991-92])
(a) physical parameters
(b) financial paramelers
(¢) operation and maintenance costis
~ various heads
3) General { problems faced., suggestions ]
4) Lisl of records mainlained
(3) Enclosures, if any
Hand pumps
1) General [ Jocation, Mahe, Costl  of purchase
etc. |}
(2) Norms for mainlecnance [ manpower, malerials |
«D Physical paramelers

(4) 0O&M Costs [ headwise ] for Lhe pump
(5) Division O&M cosls on hand pumps
(6) General

D Necords maintained

8 Funclosures, 1t any

Copies of Lhe questionnaire are enclosed as Annexure 1.
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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 Lhe 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 UPJN divisions to update the
questionnaire, was to get a firsl hand feel of O&M by
talking Lo Lhe people al the plant and division office. The
visits were aimed at :

(a) review of Lhe log books / sheels maintained
al the plant to derive / judge

- service hours

= oaumber of hours of pumping for each
tube well per day for each year

~ <chemicals consumption per day

- days on which plant/(s) nol working

(b) review of olher records la laok at

- Lype of complaints recieved &
quickness of action taken

- availabilrty of chemicals

(c) gelting a feel of Lthe Lime spenl by each
category of labour / staff oo various
aclivilties of O&M by talking to them

(d> talking to the people tn Lthe nearest
village, very brijefly, on water availabaility,
hours of supply, whether meters availlablce,
why not paying for waler elc.

4.5 The Fxecutive Fngineer (FE) 1n charge of the
division and the Assaistant Fxecutlive FEngineer (AFE) T
charge of  the scheme were also wmet  to understand  the
problems 1n O&M and tou estaimate the time spent by each  of
them on 0&M of Lhe scheme Concerned. Records maintained  at
the davaision for expenditure was also briefly reviewed.
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4.6

For hand pumps, delails were

essent

obtained through the questionnaires but whereever
lable Lhe cards maintained (o record the repairs carried
and the cost of materials and casual labourers reviewed.

addition details on number of hand pumps maintained by
alltocation

avai
out
In
the

JE/AE/EE concerned were obtained to help in

of indirect manpower cost.

4.7

To the extenl available, the annual bal

sheel of the division, at leasl for the year

Gbta
that

4.8

tned to getl an overall view of Lhe total cost

divisian,

ally
made

ance

1991-92 was
of O&M for
is

The list of people met during Lhe study
enclosed as Annexure JT.

ANALYSTS

4.9

The

The data obtained from the ficld visit and from
Lthe questionnaires was critically reviewed and analysed wilh
a view to derive

(a) Total cost of operation and mainlenance

{split into direcl and ndirect] as
the revenues demanded and collected

well as

(b) Composilion of ltotal coast in Lo maupower,
power, chemicals, olher expenses and

depreciation

() Casl per KI of waler  produced, distribulaed

and sold for piped schemes and cost

per K1

of walter and per pump for hand pumps

(d) Conlribution 'n  Lotal and per KXl

after

splhitting costs 1nto (fixed and variable

elements

(e Costl per conncction and person covered.

power charges Lhat would have been due based an ac

pump nyg hours was added to Lhe aclual costs o
tastls.  The delatled analysis menbioned above was

carcied oul on Lhe real costls.

real

deriive

tunl
{ he
ulilso



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 ac

O&M costs are listed below

(1)

(2)

(3)

Biped Schemes

tual

To arrive atl (he population covered by
private connections, Lhe average household
size was flaken as 8 for Tikri and Saidabad
schemes.The balance population was persumed

Lto be covered by Public Stand Posts (PSP).

The actual pumping hours were compiled from
Lthe log books available at the plant. If
particular year’s log book were nol made
available the previous Yyears average was

considered. Wherever log books were not

made available for a month, the averagec
pumping hours per month in each season was
assumed to derive year / monthwise pumping
hours. For Lhis purpose (he year was
split into two seasons (ie.] summer and
wvinter [ April to September and Oclober
to March }. Most of the data for tLhe
year 1991-92 was available for both Lhe

schemes.

Water distribution was difficult to assess

due Lo lack of records in this regard. This

WAS csssentially piched up from the
questionnaire bul suitably adjusted for

- 1Iped in each category
- revenue demand from private
connections

For eg. - in the Tikri1 scheme whilc distri-
bution to melered conneclions was given as
37679 KI., Lhe aclual revenue demand was
only Rs.2.06 lakhs. Tn Lhis casc, the
revenue demand was taken as the basis for
arciving at waler distribution. Tt has been
assumed tLhat waler demand has been al
Rs.1/- per Kl (ie.) without Lhe rebate
for early payment,



Moot

(4)

(s)

(8)

Water sold excludes distribution through
public stand posts.

The indireclt manpower cost was arrived at
on the following basis

- = —— — T — i — — — . - —— i iy — = -

t{ LEVEL | TIKRI ' SAIDABAD !
H 7 X ASSUMED | X ASSUMED !
pm———————— |mm e ——— e | ——————— :
! EE : 5 H S '
: AE H 29 H 15 H
: JE H 5@ ' 85 H
! Admn { 5 ! 5 H
) staff H ' '
' H H H
These were based on discussions with

respective level of people as well as indi-
cations in the questionnaire. The EE's %X
was also assumed for administration staff.

The real poawer 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 HP x @.735 x
rate per unit

The power tariff assumed are

1989-90 Rs.1.1@/unit
199@-91 Ra.1.18/unit
1991-92 Rs.1.68/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 ! 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.

38
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(1)

(8)

(9)

(19)

(1)

(2)

(3)

(4)

(5)

The price for bleaching powder was assumed at

1989-99 Rs.3.75/kg.
1930-931 Rs.3.90/kg.
1991-92 Rs.5.13/k4.

Cost of O&M of vehicles was as mentioned
in Lhe questionnaire

Other administration overheads was allocated
at 5%

Depreciation was provided on straightline
method based on 3@ years life.

land pumps (HP)

27 hand pumps were chosen for a detailed
analysis

{5 in Kaurihar
12 in Chayal

Data for 1989-90 was not available in full
and hence results are presented only for
1999-31 and 1991-92.

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.

33X of the JE's time was presumed to be
spent on hand pumps maintenance and the
proportional salary thus devrived was
distributed equally over the number of hand
pumps maintained. Siamilarly tIX of AE’'s
salary and 18X of EE’s salary were assumed.

The average number of hand pumps maintained
in each year was arrived at based on Lhe
formula

HP at beginning of year + HP at closing -
of year

37



(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.

1) 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 RSM and the UPJN.

REPORT

4.13 Further analysis, essentially in Lhe 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 presenlted in the
subsequent chapters.
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S. O&M COST OF SCHEMES

BACEGROUND

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.
further

As explained
analysis on the components of cosls and the
of costs [ ie. ] fixed/variable was also carried gut.

chapter presents the results of this analysis.

CHEM C

in the previous chapter,
nature
This

5.2 At the time of design of the piped schemes,
various parameters were decided and the same are presented
below
JABLE 5.1
DESIGR PARAMETERS - PIPED SCHEMES
: PARAMETERS SAIDABAD ' TIKRI '
e . : _________ - —— 2 —
1. Scheme completed 1 1983 ' 1983

- e ge ®® e e v

2. Source of water

3. Villages Lo be
covered

4. Population in
design year(2011)

5. Pumping station

and capacity

6. Capacity of over-
head tank

-

length of distri- !
bution lines :

8. Ngmber of metered
conneclions{(2011)!

)

]

19

35380

39 HP and 4@ HP
1959 ipm and
2108 plm resp.

650 KL

59 kms

1458

2 Lube wells

27

61560

45 HP and 4@ HP
2100 lpm each

1200 KL

80 kms

1312

e T e v Sy G S Sa R G SR W e e R T G G S - v G T e S G S G SRS M Gmb VD Wy T e SR G e e T W R G e G w— Y —
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: PARAMETERS H SATDABAD H TIKRT d
b e e e e e — e e e ——— — — — : ________________ :
; : : :
i1 3. Number of PSP's H 212 H 219 H
: planned ! : :
: H H :
119, LPCD assumed * ’ 70/90 H 73/99 H
] ] [] ]
111. Anticipated 0O&M d Rs.0.24 ' Rs.9.19 !
! cost per KL of H H H
! waler production | : H
1] ) [ [}
y [] ] L]
112, Total actualscheme) 58.84 ' 92.78 :
: cosltl {Rs. lakhsl | : :
1] ’ 1] ]

7 ipcd for villages with less than 4003 i1nhabitants and
S0 for villages with more than 4000 inhabitants.

*

NOTE : Information as provided in the questionnaire. Aclual

design records not made available and hence not
verified.

5.3 The hand pumps were planned with the followingd
norms )

Number of persons per pump 250

lpcd 40

Number of families per pump S50 & 5 per family.
5.4 The key physical parameters of the p1ped
schiecmes as of 1991-92 as compared Lo Lhe design paramelers
are presenled below Lo enable evaluation of certain
paramcters lihe poputation and service hours, which seem to

have undergonc drastic changes.
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ORGANISATION OF THE SCHEMES

5.5 The organisation structure for operation and
mainlenance of the schemes as of 1991-92 1s shown below.
The salary cost of these people have been allocated to the
scheme based on the assumptions given in chapter 4.

_TABLE 5.3

ORGANTISATION

H LEVEL OF PEQOPLE i SATDABAD | TIKRI : KAURIHAR ! CHAYAL |
H ! : : HPS ! HPS ;
L b e — [ b e e o e o —— — - : ________ :
i INDIRECT : : H : !
i ] [ 1 1 1
» 1. Executive { 1 ! 1 : { : 1 H
: Engineer ' : : ' :
‘ = : : : :
! 2. Assistant H | H 1 , 1 ' | :
: Engineer ! ! ' H :
’ : : : : :
+ 3. Junior Engineer! 1 : | H 1 ! 1 H
; | ————————— P ——————— e m—————— e ——————- :
H TOTAL H 3 H 3 : 3 H 3 :
[ [ § o o et Ve e e e e : ________ !
: : = : : :
i DIRECT : : : 2¢ ! 4% !
: : ! : H :
i 4. Pump operalors ! 2 { 56 | H :
4 [] [l [l ] ]
i 5. Tax collector ! 1 ! 1 ' ' '
t t [l ] ] ]
i 6. Fitter : 1 ; 2 H H ,
N : ! ! ; :
' 7. Beldar : ! : 2 ! : :
» 8. Sweeper : 1 : - : : :
: [ part time ] : : ' ! :
' ) ] ' ] ]
i 9. Pump attendants! 5 : - : : ;
[] i [ H ! )
; . R — {ommmm e :
' TOTAL N Y | 1o H 2 ' 4 !
' P ———— | m—————— e ———— o m—m————— H
i GRAND TOTAI H 14 ' 13 { 5 : 7 ;

@ May include attendants also

* l.evels not available.
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5.8 Tt 15 pertinent to note that inspite of Tikri being a
bigger scheme with more private connections and distribution lines it
has lesser number of direct labour as of 1991-92.

ACTUAL COST OF O&M

5.7 The actual costl of O&M of the piped schemes and of the
group of hand pumps 1s presented i1n Table 5.4. As can be seen the cost

recovery 18 very low in the piped schemes and nil for the hand pumps .
While the Tikri scheme is showing consislent increase in custs.'Saldabgd
scheme 18 showing lower direct cost 1n 91-92, compared to 89-98. This

1s due Lo lower repairs cosl even in absolute Lerms which may not be
healthy for maintenance of the system.
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IABLE 5.4
ACTUAL Q&M COSTS

(VALUE IN RS.)
! : SAIDABAD : TIKRI l 27 BAND PUMPS :
{ PARTICULARS j=-------—r——o--——————o—————ooo——ooe e e e e e e jo———m—- e Rtk ! ’
! ! 1889-90 | 1998-91 { 1981-92 | 19889-88 | 1898-81 | 1991-92 | 1980-91 | 1991-92 |
et pmmmm - jmmm—mm prmmmm e P m— e jmmmmm—————— e il R P mmmm————— !
: i ' ’ i i ' ! } ;
} 1. Direct cost \ 220100 i 231100 } 198400 V274550 i 352500 i 4245685 | 7327 ! 8873 |
: ; : ! | b ' : ’ i
i 2. Indirect cost ' 69450 \ 183250 ' 98800 : 82345 i 144035 ! 82838 | 7350 : 7179 |
[ : ' } 1 : ; : ! !
1 3. Depreciation i 198133 I 186133 i 188132 i 310000 i 310000 i 310000 | 25832 i 25e32 |
i : [ } ! i i } | ;
: Total i\ 485883 | 590483 \ 492333 i 848885 | 828535 i 817385 | 39799 V38183 |
; ] [ i : : { | b :
! 4. Income collected | 128000 i 108008 i 182808 i 94000 i 80000 v 124000 | - { - ‘
! { : ‘ ' i | : ' [
i 5. Deficit i (379883) | (482483) | (328733) | (552885) | (718535) 1 (6893385) { (38788) | (39183) !
: | ; i : : : : : i
{ 6. Cost recovery ! 21.82x | 18.29% | 33.03X i 14.53% I 11.18% o1s.rx - { - .
: ' ; ; : : ! i i A
NQIE : In the year 1999-91, arrears of salary were paid to staff and officers and thal explains the reason for the

large i1ncrease 1n i1ndirect costs of piped schemes.
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REAL COST OF O&M

5.8 The real <cost of O&8M includes the actual cost and im
additioan 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 O&M of the piped schemes are presented in Table 5.5
below

JABLE 5.5

REAL O&M COSTS

(VALUE IN RS.)
: ' SAIDABAD H TIKRI H
{ PARTICULARS |-————m——————— it D it 4
' 11989-908 }1992-91 11991-92 | 1989-94)1998-91 !1991-92 !
b fmm—————— jm—————— e p———————— j——m———— }m——————— !
; '. : 1 : :' : :
{ Dirtect cost 1436318 1488989 | 518788 | 881335 | 754482 1817538 !
1 [} ] [ 1] [} ] 1
L] 1] L} ] ’ [] ] L]
! Indirect cost | 69456 1183258 | 96890a | 62345 ! 144635 ! 82833 !
¢ [] [} [} [] [] [} [)
H [] ’ ] ] ' ] ]
! Depreciation 11968133 1196133 | 196133 | 3190006 ! 3100068 | 310286 |
] (] [} [} [} [ ] [} [}
H ] ' ] ’ ] ] t
H TOTAL 17819301 1848352 | 811719 1053880 1208517 11410368 !
] [] t ] ] ] ] ]
[] 1 ] ] 1 1) L] L]
} Iancome 1106000 119080008 | 1826800 | 94000 | 90008 1 124000 |
! Collected ' ' H ' ' H '
' ' t ' ! 4 ' '
i\ Refaicit 1(595901)1(749352)1(849119)1(959683):1(1118517)(1288368)
(] ] ) 1 ] [ ] [}
[ (] L} ] ] 1 L L}
! Cost recovery | 15.10% | 12.73% | 20.63X | 8.92% ! 7.45X ! 8.79% !
) ] 1 ] 1] [] ’ [)
[] ] ] ] ] ] » v
COST PER Ki. OF ¥VATER
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
caoast of water. Since 1991-92 is a representative year, because of

revised pay scales from 1998-91, 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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EXHIBIT 5.1

COST PER KL OF WATER PRODUCED 91-92

RUPEES
1.2 -
' -
0.8
0.6
!
a | 0.4
) ;
C . 0.2
0 -
SAIDABAD SCHEME TIKRI SCHEME  HAND PUMP SCHEME
Bl ACTUAL COST REAL COST
5.10 Table 5.8 gives the actual and real cost per KL
of water produced and sold. Two interesting inferences can

be made from this table [ ie. ]

o 1) The cost per KL of water sold in piped
schemes goes up 5 to 8 times as compared to
the cost per KL of water produced

~

(2) The deficit of Rs.3.49 in O&M of hand pumps
is comparable with the actual cost deficit
in piped schemes in teras of KL of water
produced (Rs.®.35 and Rs.3.49). But the
real cost of O&M in piped schemes per KL
of water produced i1s much higher.
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TABLE 5.6

O&M COST OF VWATER PER UNIT (1991-92)

QLDCE. M WD

W 199-92 (cosi »e2 i)
PIPLL SCRERSS

HIRR] SAI DMK

PROOUCED SO0 PRODUCED $0.L

M TUAL COS!

BROAD COSI ELEMEM!S

(1) BIRECT cost 0.% .82 6.2 1.

{2) ImpImect cost 0.06 3 610 .61

(3) OEPRECIATION .2 1.4 0.2 1.23
1014AL 0.58 3.8 0.52 3.05

(€) InCOme RECELVED (X ,] 0.9 v.1) 1.02

(9) SURPLUS/(DEFICIT) .49 -3.B 0.3  -2.0)

(6) RECOVERY % Om T0TAL

- CoS1 15528 15.218 12690 33010

REAL COS!

BRDAD COST ELERENTS

(1) DIRECT cos! 0.1 % 0.5% 3.26

(2) ImOIRECT COS1 0.8 0.3 0.10 0.61

{3) DEPRECIATION 0.22 1.7 0.21 1.23
1014 1.00 6.2 0.8 5.10

(4) ImCOmE RECEIVED 0.09 0.9 ©"n 1.92

(9) SURPLUS/(DEFICIT) -0.91  -4.11 -0.69 -4.06

{6) RECOVERY § Om 10TAL

€os! 9.008 s.aI% mn 20,00
47

(COST PLR PUWP)  (COS' PER R¢)
RARD PURPS
27 BARDPURPS 2] BAAUPURPS

ollr Qllu0yl  Bliw LTS
ot ocr ot? otP

258.00 258.00 0.12 0.12
206,00 264.00 0.03 0.03

921.00 6.26
1431.00  52¢.80 0.40 0.15
0 0
0.40  -0.1%
.00y 0.00)



TREND IN COSTS

S5.11 The real costs have been showing an increasing
trend essentially due to inflation, increase 1N manpower
costs and the revised tarif(f for power from 1991-92

onwards, The salary scales were revised from 1999-91,
arrears of =salary were also paid and

increase in cast, during that year. Exhibit 5.2 below shows
the trend in costs.

EXHIBIT 5.2

TREND IN COSTS

TREND IN O & M COST (ACTUAL)

RS LAKHS
10 -
8.07 817
8 - e —
847 . —
6 ] =
a86 - T \‘\\\4?2
4
2 —
o+ —— - -
89-90 90-91 91-92
YEARS
- TIKRI SCHEME '~ SAIDABAD SCHEME
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COMPOSITION OF COSTS -
S.12 The major components of actual cost of O&M 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 O&M of
hand pumps. In the components of real cost power chargdes
make about 49% of tLhe total cost. The components of actual
and real costs for 1991-92 are presented diagramatically in
Exhibit 5.3 to Exhibit §5.5.

EXHIBIY 5.3

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

OFEPA 30 84 CHEM 00

.~ MANPOWER 20 83

PR 2410
Aa M8 12 D€

OTHERS 217 CHEM 0 689

OTHERS 131

MANFOWER 49 '@ POWER 0017

ACTUAL COST REAL COST

49



EXHIBIT 5.4

(3
e

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

DEPN CHEM
Co’-’BEBM MANPOWER 21908 _052
3239 \MANPOWER
R&M A 1877
1606 OJTHERS
064
CTHERS
m ’
DEPRN POW
37 92 ?2.OE3R
ACTUAL COST REAL COST

EXHIBIT 5.5

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

R & M (MATL)
877 e

\

MANPOWER
247

%
OTHERS
4.85
DEPRECIATION Vd
83 88 —
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l' ANALYSIS OF COSTS

5.13 The costs derived were further analysed into cost per
privale connection and cost per person covered by the scheme in both

] piped as well as hand pumps. The real cost per connection for the Yyear
1991-92 comes in the region of Rs.77/- to Rs.84/- per month, which is

I about 5.5 Limes the minimum charge of Rs.15/- being levied today. This
difference explains the cost recovery being as low as 15-20X. Table 5.7
gives an idea of the cost per person/connection for both types of

l schemes. As can be seen the cost per household in hand pumps (assuming
50 families per pump) works out to less than Rs.3 per month.

l JABLE 5.7
I COST PER CONNECTION/BOUSEHOLD - 1991-92
(VALUE IN RS.)
I : ' SAIDABAD : TIKRI ! !
N R e R et L Ll Ll + HAND '
- ! ACTUAL ! REAL ! ACTUAL | REAL | PUMPS |
l H v COST !} COST { COST } COST } COSTS !
: : _________ e —— t o ——— . —— f o o | :
Yo : : : : : :
{ 1. Cost per person pa! 14.46 |} 23.84 )} 13.85 | 23.90 ! 8 H
[ ) [} [} 1 4 [
L} 1] L} 1 ] ] ] L}
’I ' 2. Cost per connection 553.18 | 912.04 | 583.85 11807.41 ! 29 '
' pa ' H d ) H '
. ' : H ' ' ' H
i 3. Cost per connection 48.18 | 76.6@3 { 48.85 | 83.95 § 2.42 |
' pa H 4 ' ' H H
l 5.14 The above figures have been worked out after considering

the entire cost of O&M, incliuding depreciation, being paid for by the
I 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
I ﬁzfntire cost of O&M of hand pumps.
\

-  GONTRIBUTION 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

1s 1nterest1ng to note that operation of both the piped schemes results

a negative contribution meaning that for every KL of water produced
UPJN is loosing money. The analysis further shows that the real O&M
cost per KL of water produced is ranging from Rs.8.86/KL to Rs.1.083/KL
while the tariff fixed by the UP Government is Rs.1.80/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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TABLE 5.8

CONTRIBUTION ANALYSIS

( VALUE IN RS. PER KL )
' H TIKRI H SAIDABAD \ :
' jem e | mm— e — e —— i HAND- |
H ELEMENTS i PRO- | iy  PRO- | } PUMPS |
\ i DUCT-: SALES § DUCT-; SALES] '
' 7 TON | H ION | H ;
R it DDl B DL e Lt |- | m—————— f——————- jT————- §m—————-— :
i 1. Revenue i .15V ©.98 } @.17 | .99 | - :
{ demanded ' ' d ! : '
: ! \ H ' ' H
y 2. Variable cost | @#.59 ! 3.92 ! @.38 | 2.28 ! @.07 |
1 i [} ] ] ] (]
r ] ' L] ] ’ (]
¢ 3. Conlribulion 1(3.44)) (2.95)! (@B.21)1(1.29)) (©.87)]
' 1 ] [) (] ) [)
] ] ] ] ] 1] ]
i 4. Fixed cost ' @3.41 ) 2.77T Y @.47 | 2.82 } @.33 |}
[) ] ] ) [} ] []
1 1) ' [] ) ] )
i 5. Surplus/ 1(@.85)) (5.72)) (@.88)!(4.11)} (&.48)}
d (NDeficit) ) d : ' ' >
: : : i : : '
5.186 As can be seen from Lthe above Lable Lhe
variable cosltl per KL of production in hand pumps is
compariltively lower as compared to the piped schemes. This
is based on the assumption of 258 people using Lhe handpump
al the rale of 48 lpcd. But accordig to available
indications Lhe average number of people using the handpump
is around 153, Tn Lhis case Lhe variable cost per KL will

go uplo Rs.@.12, which 1s 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 Lhe same.
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(VALUE 1IN RS.)

- e - s S - T S Gt S S s PEe N G Sy A e T S G Ve S TS G e G S e D e G S o e S e e e W S W W -

' ! SAIDABAD ! TIKRI ! HANDPUMPS |
' = o R e ‘
{  REAL COSTS = = : =
' ' ' ' 5
11. Total cost per person ! 23.84 T 23.%06 ¢ 6.00 H
i p.a. ' : ' '
H | ' H :
t2. Total cost per ! 78.00 { 83.95 ¢ 2.42 H
' connection p.m. J : 1 (Household) !
[} [] ] [} [ ]
L ] ] » L
13. Variable cost .per ' 33.97 T 49.208 2.43 :
i connection p.m. ! ! i (Household) !
' ' ' ! '
4. Fixed cost per ! 42.03 ! 34.75 | 1.99 :
' connection p.m. ' : i (Householid)
) H H H '
{  ACTUAL COSTS ! : : :
[ ] [) [} [ [
» ] 9 1 ] 1]
11. Total cost per person | 14.48 { 13.85 | - H
: p.a. ' ! ' :
' ' ' H :
12. Total cost per i 46.18 ! 48.85 ! - H
: connection p.m. : ! d '
d ' ! H '
13. Variable cost per H 4.086 i 13.90 | - :
{ connection p.m. H H ' '
: ' : : ‘
t4. Fixed cost per ' 42.@3 ! 34.75 3 - '
H connection p.m. H ' : H
PHYSICAL RESULTS

5.18 The analysis of costs was done based on the
appraoch and assumptions indicated in chapter 4. The

analysis also indicated certlain key physical parameters,
which are shown below. These resultant parameters have to
be s8tudied in 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, aclual lpcd etc.

WORKINGS

5.19 A set of outputs from the model showing the
calculations and workings are enclosed as Annexure III.
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TABLE 5.0

SCHEME SAIDABAD - PHYSICAL PARANMETERS

RS e v e e e e man e T T e e e S G S R S R G s R W S R . G e TR S i e e S e G W WA S A Sen A S S S - AP W = T = .

{. Pumping hours

- Pump 1
= Pump 2

2. No.of days not worked

- Pump 1
- Pump 2

3. Production KL
( Total )

4. 1pcd calculated
- domestic metered
- domestic unmetered

- PSP

5. Average production
per day in KL

6. Chemicals

Number of days not treated

Average per day

Per KI. of produclion

7. Composition of repairs

-~ Pumping station

- Distribution system

- Others
8. Revenues (Rs.lacs)
-~ Demand

- Collection (incl)
arrears

NA
62
40

24

95

34X

81

4

5%

- v v — — -

—— . - - - ——

NA
62
40

3234

- -

- - . . - v

3848
41221

47/3@5
51/274

946125

69
82
49

2592

- T me T ge BT ge U gm e gp T ww Y wn T Gm O gm T e T ow W

tFull of March!
192 no treat- |}
‘ment was done!

2.75 kg/day

: !
! :
: :
! 1.08 gm/KL |
] ]
X N
t ’
| !
: 48% :
: 52% !
: - :
: :
: ]
: :
: 1.58 :
: 1.863 |
] ]

e e e e = . e e m e T R T e T S T R e s M E R Y e W wh G W S e e S e G e S L S S W T R S G e G S W S e e A W R e Ymy SR e

ROTE : @ Since 1996-91

assumcd

log books not made

available,

1989-99 figures

(1) Full details of daily pumping not made available.
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4

per day in KL

8. Chemicals

TABLE 5.11
SCHEME "~ TTKRT - PHYSTCAL PARAMETERS
I¢ i 1989-9¢6 ! 199@-91 : 1991-92
) : D e - —— b e e 1 e e o e e o ———
| [) ]
Ij 1. Pumping hours ! ) :
' : : !
. - Pump 1 ! 5182 } 5183 ' 5884
' [} ] 1
) [} ] 1]
I‘: ~ Pump 2 ' 5902 H 5801 ' 53117
i H H '
i 2. No.of days notl worked H ! :
' J ' '
l} - Pump 1 ! - d - : 18/335
": -~ H ) !
l_. )~ Pump 2 ! - ! - ! 43/335
i [} ] 1
[} [] ] ’
v 3. Production KI ! 1394138 ! 1394094 H 1411269
; H ! '
I! 4. lpcd calculated / : '
) H ' )
: - domestic metered ! - : 42 ' 52
l' - domestic unmetered } 51 ! - ' 51
- PSP ! 59 ! 48 H 43
[) [) []
L} 1] L
5. Average productltion ! 3820 3819 ! 31888
] ]
i -. -.
L] L
H :
[
. [}
i |

Number of days not treated Full of April

Oclober and

H
] [
L] 1
' H
[) )
1 1
H H inal treated
£~ H ! !
g) Average per day ) { 8.19 kg ! 2.83 kg
1 ] )
1] 1 ?
Per KL of production ' ! 2.14 gms | ©.73 gms
) [) 1
L ] |
7. Composition of repairs ! ! ;
[) [) 1]
1 1] ]
- Pumping stalion ! 25% ! 47% ! 40%
- Distribution system ! 57% H 48% H ‘54%
- Overhead Lank ! 1% } 2% ! - ( <t%)
- Others H 17% H 5% ! 8%
[} [} ]
1 ) 1 ]
8. Revenues (Rs.lacs) ' ; :
(] ] [)
] ] 1 ]
-  Demand : 1.83 ! 1.58 H 2.08
- Callection ! g.94 ! A.990 ' 1.24
- Efficiency ! 58% H 57% H 80%

e e e e e e e e e e L e e e e e e m S e S s e Gas e m e M S e e e e S s e S WA W YR T e S G R T R S R M A S e



6. ANALYSIS OF O&M COSTS

6.1 The costs derived, as indicated in chapter §,
were further reviewed with a view to

compare tLhe same across schemes and with
UPJN as a whole

- do sensitivily analysis on certain key
parameters.

The resulls of this review are described in the

subsequent
paragraphs.
COMPARISON ACROSS SCHEMES - PIPED
6.2 On a comparison of the real cost per KL of

water produced in 1991-92 the conclusions that may be drawn
are

(a) Sai1dabad scheme has been spending less each

year on repairs resulting in lower repair
cost per KL

(b) 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.



below presents the comparison.
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< ® @ © \n
(] ™ - [+ <) n

- ~ 8

scheme

~ N [\~

N <«
N n Q
-

1991-92

1 SAID- I TIKRI |UPJN

1 SAID- | TIKRT

(] (o]
N t~ -
] Q

91.31:157.84185.50
5

1 (EST) 1 ABAD

© ™
@® -
n ®
- WM - .3' - s e m - wme e A an B o a8
w N
- Q )
- - - - - w - AR ae R op % ee N _— M ae T e R o e
-t
Q

(2] o
] ] — m

- - S K

9.69111.82110.471{11.

a.97
58.50
3

Some of the key parameters ar
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Table 8.2 depicts the cost anaysis of piped schemes
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The overall profile of O&M of piped and hand pumps
d
o

of
project
n
)

b 4
cost
nectio
(Rs.pm
Per
person
(Rs.pm)
of
project
cost
nection
(Rs.pm)

x

recovery %

The

PARAMETERS
receipts

b. Per con-
[without
centage an
depreciati
b. Per con

Revenue
O&M Cost

C.
a.
C.

e e e e e e o = e - = - = = - T - S - T . = o~ — - — - - - — -
a.

in UPJN has been presented in chapter 3.

compared here.
comparison to O&M of piped schemes in UPJN

COMPARISON VITH UPJN

- ]

a | )

6.3

-
2]
C

o

"

r [l
! ! f ' ' ' : ) 4 . )
{ oy

11.84

O&M cost as a X of project cost for Tikri and Saidabad (ie)
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8.4 A similar review for hand pumps was also done
and the results are as shown below

TABLE 6.3
HAND PUMPS - COMPARISON = PLANS - UPJN

S — — — — — — — — —— T — . Y — . TR R At G G S S L S R W L A SR G SR S G G P W S TS S TR UM WA T s S Sy v

: H 1999-91 H 199¢-92 '
: PARAMETERS e e mmmmmmmm oo !
: ! UPJN | 27 HPS! UPJN 127 HPS!
] N ’ ’ | [}
[ Beheinsihatenhainiebathab et bbbt g T g T o m————= ] L]
+ (1) Cost per household | #.53 ! 1 ' 8.53 1 1 :
H per month : : : : :
' : ; : : H
1 (2) Cost per person per! é.11 ¢ @.17 | @.11 | .17
H per month ! ; : ' !
' ' ' H : H
i (3) Cost per KL of : .69 ¢ ©.15 | ©.09 | 8.15 ;
i production ' H ' : H
' : H : ' H
i (4) Cost per pump p.a. 319.78 ! 545 $1318.44 | 524 |
' H : ' H

e % — - — — T ——— —— Tt g Y wem G Ak mem T} M T e R e i T P T S e G S e S e WD AR TR G G e W G —

Unlike 1n piped schemes, the cost for the 27 handpumps looks
to be higher then that for UPJN as a whole which can bhe
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 chardegs

8.5 As per the tari1ff fixed by the State Government
an amount of Rs.3/50 per month per household is to be
collected for wusage of public stand posts. This rate is
effective from 1/7/91. Earlier the rate was Rs.2/5@ per
month per household. Due to various reasons this charge is

not being ‘demanded’ from households.
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] 8.6 Sensitivity

- demand will he net

89-90 Rs.2
90-91 Rs .2
91-92 Rs.2.

anulysis was done on Lhe
based on the following assumptions

.

working

rate (ie) after discount

per househotld/month
per household/month
5@ per household/month

B collecton efficiency of 5% of current demand.

‘the resulls obltained from Lhe analysis are
72} Tikry Cosl recovery improves Lo 26% in (991-92
- on actual cosl basis and Lo 15% on real
cosl basis
Saidabad Cost recovery improves to 43% in 199(-92
on aclual cost basis and Lo 26% on real
cost basis.
6.7 There s almosl a doubling of Lhe cost recovery

i1t PSP charges are recovered at
Lt deprecialian

5% collection efficiency.

is not considered the recovery would be much

nigher.
Tikri 42% on actual costs
19% on real coslis
Sairdahad
T72% on actual costs
B f) 35% on real cosls
Normal Ipcd dislribuljyon
6.8 The water dislributed in the workings was based
on the revenue demanded/ruling Lariff for Lhe privale
conneclions. A sensitivily of the workings

ipcd as below was attempled

dometic metered

- domeslic unmelered
- PSP

Accordingly the waler revenue
adjusted at lhe ruling tariff.

demanded was

assuming Lhe

- 718
- 198
- 49

also suilably

319)
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6.9 The cost recovery in Tikri on income
demanded/real costs goes up from 15X to 20X in such a
situation in the year 1981-392. Similarly in Saidabad the
cost recovery goes up to 19X. Further this brings down the
wastage in Tikri and Saidabad (o around 3@X. .

Depreciation only on private connections

6.19 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

ABLE 6.4
COST — DEPRECIATION ONLY FOR PVT CONNECTIONS
(1991-92)
(VALUE 1IN RS.)
: 1 PRODUCED : SOLD } DISTRIBUTED |
i SCHEME |-————=——=—---- et - :
{ i ACT- | REAIl ! ACT- ! REAL | ACT- | REAL |
' v UAL | ' UAL ! UAL | :
e N b fmmm - e f———m—m - :
! Cost per KI. ' ' ' : ' : !
H ' ' / [ : ' '
v Taikri ! 3.486 ! ©.82 | 2.69 | 5.58 | 6.59 | 1.20 |
{ ' ) ! : } ' '
7 Saidabad 1 .38} ©.69 | 2.12 | 4,13 } 2.81 | 1.19 }
i (] ’ ! { [ ] []
S S e S LA '
i Cost per ' H )
\ connection pm | i i
1 [} [} []
) ) 1] ’
H Tikri 133.7@¢ | 69.00 |
t ) ’ [}
: Saidabad 131.57 | 61.48
) [} ) 1]
’ ’ ’ ]
6.11 Ever with proportional depreciation for private
connections Lhe real cost per KL of water distributed is
Rs.1.20 in Tikri and Rs.1.19 1n Saidabad against a tariff of
Rs.1/- per KI.. The real cost per connection is around Rs.89

in Tikry and Rs.61.48 1n Saidabad.
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CRITICAL. PROBLEMS

.14 From the review of costs and revenues an
attempt has been made to derive Lhe critical

need to be addressed by UPJN., This list is
as an ecxhaustive one bul only
detatled analysis of the problems can be done only after a
soclto-econamic survey of the population is carried out.

not to be taken

lesign related

) The design provides only for 20-25% of
households beinyg provided privale connect-
ions. The rest are to be supplied by
PSP's. TL is very difficull to justify the
scheme based on revenues from only 25% aof

the populatiaon, unless a large cross
subsidy had been assumed.

(2> The decision on Laking up Lhe scheme seems
to have been made by UPJN without a
detailed analysis af the socio-economic
conditions 1n the rural area concerned (ie)
need for drinking water, water quality
today, inclination and ability to pay for
water, aother sources of waler, need faor
water for other purposes elc. In effect
Lthe decision has been made without a
request and hence the non-participalion of
the peaple cancerned. This resulls in a
feeling that the system is being owned by
UPJN and not by the people/socrely.

(3) The location of the planl 1tself is not
somet imes central to the area Lo be covered
say for eg. in Tikri. This effects distri-
bution Lo the Layl end areas resulling in
poor service. This observation is based on
the drawing of Lhe scheme and 0o further
Lechnical analysis has been carvied out.

(4) The populatlion projections 1 both the
schemes has been grossly underestimated,

with the design popuiation bewng reached
halfway Lhrough the scheme itself.
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)

UM related

(1)

2)

1)

(4)

Tt is observed from the log books that one
af Lhe two pumping planls are not funclion-
ing  sometimes for long periods of say a
month, During the visit o Saidabad scheme,
one of the plants was undergoing repair.
For eg. : in Tikri, one of Lhe pumps was
not used from 5-12-91 to (-1-92. Similarly
in Saidabad the plant with 40 BHP was not
used for the whole of October 1991, Tt is
essential thal prevenlive maintenance of
Lhese plants are done at regular intervals
so as to avaid long breakdowns.

Tt is also clear from the log books that

for days at =a stretch (reatment with
bleaching powder 18 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 f{o
the consumers,

Tn Saidabad scheme, il was mentioned that
no documents / records are kept of the
chemical analysis or tests, if any, being
conducted. This is also absoltutely
essential to ensure quality of water being
distributed.

On the discusssion with division offlicers
and staff there is a feeling Lhat due Lo
non-availability of sufficient funds many
repairs and mainlenance jobs are getting
postponed. Ton fact in Saidabad scheme we
can see a fall n the absolute amounts
bewtng spenl on repairs and mainlenance,
Even Lhough il 1s difficull Lo estimale Lhe
extent of repairs to be carried out, the
feeling 15 we are a year behind in repairs,
The lessser importance to repairs will have
long term consequences in Lerms of quality
of service, collection efficiency etc.

The collection efficiency is 1n Lhe region
of 55-680% resulting 1n a reasonably huge
accumulation of arrears. This mighl be re-
lated to the poor service levels and even
delays 1n carrytng out repair jobs,.
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)

(8}

(8)

HANDPUMPS

.15

analysed from

to us are

(1)

By not providing for power charges and
depreciation, the expenditure on O&M is
being understated with resultani implicat— |
ions on incorrect figures being reported.
Tt is to be remembered that all assets have
a lifc span and hence need Lo be repltaced
at some fulure date. Tt is very important

that depreciation charge is provided for in
the accounts,

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

There is very litile of analytical report-
ing on O0O&M costs on a regular basis to
divisions and other administrative offices.
The reporting Loday is restricted to copies
of log books being sent to the divisions by
the plants. Further, very little informat-
ion was made available Lo us from Lhe head
quarters at Jucknow either due Lo non-
availability of records or djfficulty in
consolidation / analysing the available
records. Timely information reporting is
very critical for control of O0O&M aspects
and cosls.

>

The critical problems on hand pumps, as
the questionnaires and records made available

IL is told to us that the hand pumps are
aclually used by around 125-158 people
which is only 50% of the deisgn population,
This implies thal

(a) eilher the distance to be covered

for reaching Lhe hand pump is
much longer Lhan envisaged or
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(2)

i,
(3)
(4)

()
(5)

(b)

the average household size
than 5 [ the average in

Tikrny
7-8 }.

Tt may not be right to assume
norm for all pumps.
revised based on Lthe location
diyspersement aof population etc.

Sim
It
pum
An

TL
of
on

in Lthe region of 4-5 hours.
4-5 people are engaged
paid for eighl hours.

tlar to piped schemes,
tle 'nformalion

on actuat

1s bigger
Saidabad,
seem to be 1n the regiron of

This may have Lo

the common
be
concerned,

there
usage of hand-

13 very

ps., water wastage, quality of water
of these aspects
for a comparison with piped schemes and for
fulure decision making.

analysis

1s observed that for all most

repair a team of 4-5 people are

a datwvly basis. 1T

etc.

1s critical

any kind

engaged

t is informed to us Lhat
for mosl repairs the time required will

people was Rs.128/- day of 8

hen
for
Tt

the
has

ce, on an
which
ts Lold
pract

labourer

to us that from 92-93
engaging dairly

e of

been stopped.

Depreciation on han

pro

vided, even

cated earlier Llhis
real picture on O&M costs.

TL

1n
an

is aoabserved that
Logether were not

1991-92.
average

This w
per pump

average, Rs. 45/-

s may not

d pumps 18

18 essential

the 27 hand
working for
orks out Lo
per year.

for analysis sake.

5

hours

bhe

This means that
for 5 hours but get
The wages for the §

and

is wages
be working.

onwards
labour

nol bheing
As 1nda-

o get the
pumps put
139 days,
days on



6.15 The problems highlighted above way be known by
people al various levels in UPIN. But the problem is quite

alarming. In a few years, if 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 UPJIN, over a period of Lime, a self .
sustaining i1nstitution at least as far as O&M is concerned.
It 1is difficult for a commercial orgdanisation like UPJN to

meet the twin objectives of providing service as well as -
breaking even on costs. ‘ R

.

8.18 Some suggestions to rectify/ some of the
problems listed above are discussed in chapler 8. These -
suggeslions have been made based on discussions with UPJN
staff, review of records made available to wus and our }
experience in conducting similar studies, As indicated
earlier Lhese are nol made afler a socilo-economic -

survey and hence have Lo be studied in thal light,
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7. SYSTEMS AND PROCEDURES

-~

RN
BACEGROUND o
7.1 One of the componenis of the study is to look
at existing records maintained for OAM and to recommend
changes, if any, for improved reporting on O&4 costs and
revenues., IL is to be remembered that information -
availability is not an end in itseif but a beginning .for
better decision making. Hence it is essential Lhat people,
reviewing the information have adequate authority to _take
decisions. ST
7.2 A brief review of records maintained at-
divisions and al the planls was madé and brief
recommendations on informalion that needs to be captured .-is'’
presenled 1n Lhis chapler. A much more detailed study needs
to be done covering more schemes/divisions before

-
., s

N .
N

recommendalion 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 : )

Tnformation ! Source
_________________ ]

1. Number of days on which

each pumping plant not
working

l.og book/sheel

2. Actual operaling hours of
plant and service hours.
Power availabilily

Log book/sheet

Resullts of chemical

Needs to be recorded in
analysis

the log book itself

4. Number of days on which
bleaching powder not
avallable

Stock register

W

5. Extent of bleaching powder

LLog book/sheet
used on a daily basis

L 3
- = - wm P e Y= ee T e WS en TS ae S S0 - -
-

- - o . e - - e ————_t — —— e R A e YAm e e e . S W o S G W W T W G e et M G R e WA GE e GeG an S . g
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6.

tt.
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Complaints received

classified into categories
such as

- taps broken
- tap missing
- water not flowing
- chockages/leakage in
pipelines
- water quality not good
(blackish etc.)

Days within which each
complaint was repaired and
if delayed reasons there-
for such as

- malerial not available

= labour not available etLc

Other repairs carried oul
with details of

- when problem detected

- nature of problem

-~ reason for the problem
(old equipment, lack of
maintenance etc,)

- when repair compleled

-~ cost (material and

labour

~ days on which service

could nol be provided

Villagewise and assessee-
wise demand raised, coll-
ecltcd and arrears

Cosl of labour direclly
involved in scheme main-
Lenance

Cosl. of casual labourers

involved in repair and
mainlenance

- - s g S Y, e A g S e T . T W S S

Complaints register to be
modified to include such
a classification

Complainlts register
to be modified

Repair register to be
introduced, wherever not
existing

Demand register

Work register of
scheme

To be separately recorded
in works register

e e e e r e m e e e e e e e - - M- e e M e S e Tee TR S T W e S G G GAS G Ak e e G M T R P T R e wee
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Record of inspectlions
carried out by

~ JE
- AEE
- EE

with time spent for each
scheme and purpose of
inspection

Usage of vehicles to be
identified to schemes

To be introduced wherever

not available

Log book to include this
in a form such that com-
pilation becomes easier

(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.
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RECOMMENDED MIS

7.4
essentially

The MIS that needs to be generated are
from the records to be maintained at the plant

and at the divisions.

b <
[}
A

-
[5)]

1)

(2)

(3)

(4)

(5)

(8)

1)

(8)

(9

Schemewise/plantwise number of days on which
plant not working and ¥ of total number of
days in a period. The same compared with X
in last 2 years for the same period.

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.

Production in total KL per pump and in
total for the scheme for a period as
compared with production during the same
pericd in the last 2 years.

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 X. Result to be
compared with last two similar studies.

Schemewise number of days on which chemical
tests not carried out and corresponding
chlorine content in those days.

Analysis of complaints received and arriving
at X for each category in relation to the
total number of complaints.

Arriving at cost per KU of water produced,
distributed and sold split into direct
costs, indirect costs and depreciation.

Comparing revenue demanded/received per KL
with cost per KL.

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

which can be an imporiant input {o the budgeting exercise’
These MTS can also point to major repairs that need to be
carried oul on schemes. Furilher inter-scheme comparison in

Lhe same division/circle can be attempted to decide on
schemes where revenues have to 1mprove or costs are Lo be
conlrolled.

done,

7.6 Circlewise, consolidated costs per KL of water

produced. distributed and sold (for piped and hand pumps
separatcly) 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.
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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 thgouh this study does not intend Lo 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-economic survey and hence have to be read in that
light.

)

QOVERVIEW OF SUGGESTIONS
8.3 The suggestions are essentially aimed at
proper evaluvalion of schemes at design stage

- critical importance to evaluation of O&M
costs and revenues before scheme finalisation

- better revenues through taxes

- involving voluntary organisalions / private
contractors i1n O&M.

The objective should be to take up only Lhose 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 organisation.

SUGGESTIONS

8.4 The suggesiions for overcoming some of the
identified problems are listed below. These have to 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 for safe drinking
water and the consequences if this s not

available. The need to pay for water should
also be emphasised.
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(2)

(3)

(4)

(5)

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.

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.

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
1f the scheme value 1is above a certain
limit.

Due to lower cost recovery. lesser money
will be spent on 0O&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 1tself and the sensitivity of the
same to critical parameters like inflation,
tariffs, wastage factor etc. need tv be
studied. The results of the evatuation
should justify taking wup the scheme.
Development of a O&M financial model may
be taken up for the purpose.
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(8)

(1M

(8)

(9)

(19)

)

Voluntary organisations may be asked to
take up O&M of rural water supply schemes.
These organisations may be asked to make
each scheme self sustaining. Some of these
organisations are available at village/
district levels,

The O&M of rural water supply schemes wmay
be given to private contractors who will

also have responsibility for revenue
caollection. It may also be worthwhile
to include the private contractors in

design and construction of the schemes.

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.

Recovering a portion of the costs through
a 'Tax’ on all households in the village -
both for handpump and piped schemes. Since
there scems 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.

It is to be remembered that all assets have
a life span. They uneed to be replaced or
extended. It is 1mportant to recover
depreciation charges also in order to
ensure availability of funds for replace-
ments/extensions.

There is need for a closer wmonitoring of
O&M caosts at various levels through
improved Management Information Systems
(MIS).
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(12) A periodic analysis of actual distribution
al 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 wasntage and the
problems in the distribution lines.

CONCLUSION

8.4 It is8 near impossible for a conmercial
organisation like UPJN to achieve the twin aoabjectives 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 Lhe past should become inputs for future planning

through better evaluation of schemes and critical importance
given Lo review 0O&M costs and revenues.
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U,P LJAL NIGAM

BEVIEW OF O&M COSTS
OF SELECT SCHEMES
PIPEP WATER SUPPL

QUEST IONNAIRE




(L

REVIEW OF O&M COST
QUEST IONNRAIRE

NAME OF 2HE SCHEME

DIVISION ]

8UB DIVISION ]

S8ECTION t

I.  GENERAL:

1. Scheme completed in the year
Number of years for cbmpletion

2. Source of Water for the schenme
(a) Tube well
(b) River (Specify name)
{c) Ponds
(a) others (Specify)

3. If surface water, storage
capacity.

4. Final project parameters

(a)

(b)
(e)

(a)
(o)

(£)
(g)
(h)

(1)
(1

S8upply areas to be
covered.

Villages to be covered

Total population in
the area

Population caocrag.

Pumping stations
and their capacity.

Overhead tanks and
their storage capacity

Length of Aistribution
lines.

Number of connections
planned

- metered
e unmatered

Number of public
stand posts planned.

Expected levelﬁ*’ water
production (kld)

1R

N
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5.

6.

7.

od-

(%) Expected leveled water
distribution (x14)

(1) Wastage anticipated
(x1d)

(m) Lpcd assumed.

Pinal project cost particulars

__Cost component
1.

2.
3.
4.
Se
6.
7.
8.
9,
10.

s, (lacs)

Total:s

v
Finding pattern for the scheme 3

]
Financed By Amount (k. lacs)

Anticipated O&M Cost
(at the time of project finalisation)

Head of accoun Year Year 2 |Year 3 |Yeard |Ye

Cost per Kl. of production 1
Cost per Kl of distribution:t




»

9.

IIX.

A.

1.
2,
3.
4.

Se

Cost of expansion of the scheme Total ®s.
( {f any)

YEAR s, (Lacs)

Targetted benefits

(a) Population coverage
(b) Villages coverage

(e) Number of connection
(4) Number of stand posts

™ o o =

Manpower required for O&M of (] Total

the acheme

BI. TLevel of porson Number 6f Desires .
No, persons Qualification

SCHEME/YRAR SPECIFIC
(details for the years 198990, 1990-91, 1991=92)

1989290 1990+91 4991-92

PHYSICAL PARAMETERS

Villages caverﬁ! ]
Population covered ]
Population not covered s
Total numbher of connections

(a) domastic matered

(b) domastic unmetered

(c) industrial/commercial
(metered)

(a) others = metered
(e) others = ummetered

Number of pubf{ic stand poats.,

b

(M |
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G.

Te

8.
9.

10.

11.

12,

13.

Q¥ - QA AN

Number of working metere
(a) domestic

(b) industrial/comeercial
(c) others.

Actual operating hours of ]
the pumping station.

Rate of pumping per hour(letrs)

Calculated production (k1)

(mention the number of days on

which pumping station was

)

Hours of supply maintained s
(or an average perday )

Water distribution (k1)

(a) domestic metered

(b) domestic unmetered
(c) industrial/commercial
(d) others metered

{e) otherd un-matered

(£ Public stand posts

NOTE: (Mention below tha method
of calculating the Aistribution)

Wastage of water (total Kl,.)
Reasons (with %

(a) Normal

{(b) leakages

() Illaegal tappring
(4) cthers specify.

Estimation of lpcd.

YA A2



1.

2.

3.

4.

6.

PINANCIAL PARAMETERS {(in s,)
REVENUES

Watar charges demanded

(a) domestic metered
(b) domestic unnmetered
(e) industrial/commarcial
(a) others.

Total 3

Tariff structure
(Bnclose for the three
vears)

Revenues collected

() domestic metered
(b) domestic unmetered
(c) industrial/commercial

(d) othersa.
Total

vhat would have beaen the
demand if all domestic/
induatrial connections
weare metered?

Arrears of demand

(a) domestic metered
qb) dnomestic wnmetared

(c) industrial/commercial
(d) others,.

Toxals

What X of total arrears
will be greater than 3 years.,

Other income collected
(specify by name)

1989-90
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C.

1.

2.

ggzm'rlm & WAINTENANCE 1989-90 1990-91 199192

ST8

SALARIE BES

Manpower employed on the

schems

- Direct

- Indirect

- Total

Detailgs

LEVEL ~ Diract/  8xilled/ Time
Indirect  Unskilled on O & M

T TPOFAL

Note: 1. Por casual labourers, indicate no. of days

for which used.

2, 8killed & unskilled particulars may be given

— \\!.j lﬂl for WCl

Actual manpower cost at
lovels Aefined in (1)
'rot!l (in Bo)

IEVEL

Tctals

NOTEs 1. I for some levels the costs are directly
included in some other head of account,
ltdndly indicate actual «ost and also the
fact that the sameiliis included in another
head of account and specify the head of

acrount.



Page 11
1989-90  1990-91  1291-92

(3) Actual direct meapewertest
by sub head of acceunt

SUB HEAD ]
r
Tetal -

(4) Extent ¢f menpewer
cest as paid in
each year.

‘m-'----



(¢)

(1)

(2)

(3)

(4)

D (5)
(6)

(7)

(1)

EQWER

"
Heuse pewer ef the
pumping statiea.

Rate charged by EB
(enclese tarif? feor
laat 3 years)

Minimua ameunt charge-
able by EB(k)per memth

W
Value eof But: received
frem EB

Pewer charges paid

Calculated pewer cen-
sumptien baged ea heurs
pumped & HP,

Calculated power charges.

CHEMICALS

Quantity ef chemicals
cemngumed:

Page 12

126990 1920-91 1301=92

Iten Unit of
Mea




(c)
CHEMICALS( CONTD)

(2)  Actual cest of chemicals
~ censured - Tetal (k)

Page 13

1289-20 1920-21 1391=92

ITEM

(3) Nerms for usage per KL
of preductien

‘TF'--'h--_

ITEM




Page 14
1982-90  190-91 1N91-32
(4) Average prices of ‘
chenicals-onsf\year
ITEM

(5) Steck of majer chemicals
in quantity as at 30/9
every year.

ITEM ]; Unit of
D Meagure

R WS e N G S En ome e By am e N e I SN s e am B e



(1)

(2)

REPAL

Specify varieus kimds ef
maintemance and repair
carriedeut and fer each.

<« The material and
quantity e¢f the same
required
e
=« The required te
be spat by U.P.Jal
N’.g‘.o

Actusl cest e¢f repair
and nmtmancc(‘rotnlzk)

;

1989=20  1990=91 1991=92

x -
SUB HEAD METERIAL/ }
LABOUR

TOTAL;

Number of direct labeur

actually invelved in
R & M.



4 ‘

(3) Number of repair jeb

carried out.

Page 16
1282-30  1220=01  1991=22

[ )

SUB HiAD TYPE OF
JOB

(5)

- S e N @GN N am s mE WS SE IE N En . ..

(4) Number ef days en

which water net
supplied and reasens
therefere(in percentage
terms).

Estimate of repairs and
maintenance cesat as
budgeted (what sheuld
have been the cest)



(o)

(1)

(2)

(3)

Eatimate of repair werks
te be carried eut ¥ value
terms as a date.

EQUIPMIN IS/ VEHICLES

Equipmemts/Vehicles used
in eperatien & maintemance
and numbers used.

Year of precurement and
cest ef purchase of the
abeve

% utilisatien eof Re
abeve fer O & M.,

1389-20  19%0-91 1:91=22



i
1
i
I
i
i
|
1
l. D
i
i
|
i
i

-
——
wr )

(4)

(1)

(2)

(3)

(4)

Cest of maintenance of
these equipments/cars.

- Tetal (k)
Cest per mito,s;agc
say heurs fer equipments
and Kmas.fer cars).
GRN ERAL
Difficulties faced by the
scheme in 0 & M,

(List dewm the preblems)

Main rem for the lew
cest recevery.

Suggestiens en metheds te
impreve recevery.

Other remarks.

1269-2
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Page 19
mn
RECORDS MAIN TAINES

i
i
|
i
Give a 1ist of recerds
maimtained at varieus 3
effices aleagwith pur- I
i
|
L

pese fer the same.

Kindly enclese the fellewing(fer 1989-90, 1990-91, 1991=92

(1) Budget decument
(2) Annual maintemance budget
(3) Capital budget -
(4) Annual acceumting statements .

- P &L

- B/S .
(5) Repert en pilet studies

en 0 & M,
i

(6) Find preject cest

decument
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REVIEW OF O & M COST

EME

OF HAND

N OVERMBER



(1)
(2)

(3)

(&)
(5)

(6)
(7)

(1)
(2)
(3)
(&)

(1)
(2)

P-ge 19

REVIEW OF O & M COST OF HAD PUMPS

GBY ERAL

Lecatien ef the Hand Pump

Type of Hand Pump

MARK II/ MARK III

Year of installatien and meath
Original cest Basic price k.
Installatien cest k.

Tetal k.
Prepesed 1ife of the pump 3
Cest funded by :
AT THE TIME OF INBTALLATICN
Area te be cevered
Pepulatien te be cevered
Lpcd assumed

Preductiem assumed(KLD)

MAJOR _REPLACEMERNTS CARRIED OUT AFTER INSTALLATIMN

Year of replacement

Cest ef replacement ' -

MAN FOWER ANTICIPATED AS REQUIRED FOR MAINTENANCE

Level of persen Indirect/direct ¥lme O °:>’
ey vlow &
poaT- Iy im-tears-.

| W



Page 2

SPARE PARTS HEQUIRED FOR MAIN TEYAN CE-NORMS

METERI AL/ SPARE HOW OFTEN TYPE OF
REQUIRED REPATR
TO BE RE~-
PLACED

TIME REQUIRED TO BE SPRNT FOR REPAIRS (HOURS TOBE SPBIT)

TYPE OF REPAIR LEVEL OF PEOPLE Hou & & Tuae ST
C e e

efn.
(Prevetive maintenance sheuld be included as & type of repair)



PHYSICAL PARAMETERS

(1% Pepulatiem cevered

- (2)
(3) Water preductieas (KLD)
- (4) Expected wastage-of

vater as a ¥ of pre-~
ductien.

Lpcd assumed/expected

(5) Number ef days ea
which hamdpump was
Aot werking.

(6) Reasens for aea-werk-
ing of the pump!

B.ez.s_l'
12&9.-.2912&21129.1:9.%'

(s
(percentage of tetal . abeve)

REASNS

i
i
1
L

&

(7) Tetal number of handpump
= within the divisien

= within the Jurisdictien
ef the JE cencermed,

im



|,
(1)
5

Page &4

1982-20 1820-91  1991-92

0. &M OOST
MAN POWER
Manpewer empleyed ea the
pump :

<0
LEVEL DIRECT/  SKILLS&/

INDRECT WNSKILLEO

Actual heurs spat by the
direct manpewer for this

handpump (frem leg beek and
iob card)
imcludes beth repair and
mainteance)

LEVEL &

Tetal memheursg availadble
te the direct labeur tebe

spent en @ greup of hand
pumps.

Fer casual lsbeur indicate mauidays for which used in each year.

(HOURS SPRNT)



S

Manpower (. ..\ ') 1989-90 1990-91 1991-~92

Cost of Manpower -Total &s.
LEVEL

INDIRECT

DIRECT
2D

MATERIALS

) Number/type of repair job (Number of repairs)

. carried out on the pump: )
- TYPE OF REPAIRS

il



B

(2) Spareparts used in repair 1989-90

of the Hand pump :
SPARE PART

1990-91 1991-9=

{Numbers used)

(3) Cost of Spare parts used

‘ SPARE PART

(Costs) ~=-



(4)

(1)

(2)

(3)

Average Prices of Spare
Parts
SPARE PART

VEHICLES USED

Extent of Kms run for
maintenance of the pump

Average cost per km of
running the vehicle

Cost of vehicle for
hand pump maintenance

1989-90

19