1338 INVENTORY OF STORES

A reasonable assessment of the stores and spare parts of machinery required over 2
period of time say, one year or half a year can be made and an inventory of the same
prepared. Issues and replacement of store ariicles could be warched and procuremcit
procedures lnid down and supervised, The aim should be that any material required for
replacement is available at any time for the maintenance.

13.4 FEATURES OF OPERATION AND MAINTENANCE OF
INDIVIDUAL COMPONENTS OF WATER WORKS

13.4.1 SOURCE AND INTAKE WORKS
{#) Sanitary Survey

Sapitary Surveys at tegular intervals at field management levels and inspections at
supervisory managerment level should be conducted. The catchment area of the source
should be located on the maps. Potential sources of pollution observed in the catchment
should be matked. The type of pollution e.g. industrial /domestic waste dischages, wastes of
animal otigin and agricultural run-offs should be determined.

The quality of such discharges has to be ascertained and its likely effect on water being
deawn at source should be mentioned. Reports of such surveys should be promptly sent 1o
the Pollution Control Authorities as well as water works authorities to promote corrective
action. Procedure for monitosing of preventive action faken should be laid down and
observed. An instant action plan for providing chiodnation of saw-water should be available
and brought into effect under such circumstances.

() Measurement of Flow

Tn cases of soutces such a3 springs, rivers, canals, eic., there should be a permanent
arrangement for recording daily flows near the intake works. Appropriate records i the form
of graphs showing variation of flows in the source for each month in a year and for each year
shall be maintained. Rain gauge stations should be established to record daily rainfall in the
reservoir catchment and appropuiate rainfall records should be built up and compared with
discharges/storages avaflable. In cases of reservoirs, the regime tables for filling and
emptying of storages should be mafmtained for each year.

132.4.2 MAINTENANCE OF DAMS

(@) Pre, duting and post monsoon inspection of dams should be undertaken to observe
setdement, longituditial/transverse cracks in the embankment/masonty structures.

(b) Behaviour of spillways should be observed dusing floods. Procedutes for fool proof
operation of spillway gates should be prescribed and observed.

(© In case of earthen dams, special atrention should be paid to slipping of slopes,
damages and water seepage. The functioning of sand gallertes, drains, relief wells
should be watched carefully. In case of masonry dams, sweating, leakages, leaching
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of mortar of apprecmble magnitude from masonry should be immediately attended
to. Pomting of damaged faces of masonry should be attended ro prompily.

13.4.3 MAINTENANCE OF INTAKES

{a) Itshouid be ensured that suflicient water level is maintained ot headworks in order
toy ensure drawal of required quan of water o miinke works without voctey
formations.

t"epn‘

(b Al intake strainers should be cleaned as frequent tntervals paraculary during
TGO 0 prevent ooty of f%a‘*l Gr i’i{mzzaz y eakfer o moake works.

(e} All damages to structural components of ntake works particularly during Soods
should be promptly repaired.

() Sufficient stocks of rubble should be mamrained ar fotake works site for use o
'Kﬁ?tﬁ?’lg"a{}.m‘iﬂ':\é' overcome the prf;fhhms; of scours at spillways and other places.

et other

d scrapdousty o avoid damag

struchuial parts of the mtake works

b0 fhe etruchure,

a5 mitake wells, jackwells and mspection wells
tledd silt

4y All rawwater i“ \if‘ééi“ﬁ?’ strucrures such
should be desilted during and immediately alter monsoon to remove set

13.4.4 MAINTENANCE OF PUMPS & PUMPING MACHINERY
(etads are given in Chapter 11)

13.4.5 MAINTENANCE OF TRANSMISSION SY&TEMS

The transmission mains would include raw/treated water pumping as well as zwwt‘
=5 ' 2 balancing reserve

mans from source o treatment works

The maintena

problems to be atiended 1o for various fypes of pipes 'a.m»-:?c;f in the i’%‘_,’?iij'{"iﬂ“} conded be b

surromansed as folows:

() MLS, Pipes Laid Above Grousd

{1} Pipes should be painted atleast once in five vears 1o prevent conosion.
(i) Appurtenances such as shuce valves, air valves, expanston jomis, ollers should

be checked, cleaned adeast twice a vear and wormneout parts replaced. The
cleamng and lubrication of rollers should also be done twice 4 vear, preteraily
pre and post monsoon.

() Expanston joints should be inspected every month,

(tv)  The cateh drains provided for the portion of water mains faid in cutimyg should

be cleaned before onser of monscon so that no wa acoumitates w the

cutting portion, resulting in uplift pressure on pipes.




stock. of spare pipes and specials should be  mantained foor

arernent of damaged ones,

(i) Regotar leak detection surveys should be undenaken particularly {or busstng of
pipes and leaky jouts,
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Fstablish a routine schedule for inspection of machinery and lubsication and
maintain records thereof. Instructions for lubrication, the type of lubmcant
suggested and the frequency of lubrication should be drawn out;

T
=
g™

{dy Main data and record of cach piece of wmpmmt giving detatls of cleaning and
replacement of worn parts and other data of importance such as unusual incidents
on faulty operating conditions. Details for any special equipment should be
obtained from the manufacturers,

(&)  Keep a tecord of analysis of water collected at various points from the soutce (o
the distribution systern and observation on the effect of such quality on the several
units of operation; and

(f)  List out safety measures including good house-keeping,
13.5.5 RawWATER

The problem will mainly relate to the change o the quality of the raw water due to natural
causes and by inadvertent pollution of the soutce.

In the case of a river source, a san mzmy of the catchment area should be
undertarken at regular intervals and water samyg ples taken at significant pomts where pollution
is likely to take place. The analysis of these samples will reveal the degree and nature of
poilution and thus hfsip in taking the necessary measures to  check or control the poliution,
If the fluctuations in quality are mmpid, the surveys should be undertaken at shorter mtervals,
Turbidity is not a special pu sbkm as the aiw%@‘ of the cosgulant is adjusted on a daly
routing, On the other hand a sudden tise i chlonides content will indicate pollution roost
probably due to SEWAEE. i such cases, more confiematory test should be undertaken such as
for nittogen in 1 vatious fortns, dissolved oxvgen, oxygen absorbed and chlorine demand
help the operator o decide whether poliution has taken place and to fix the dose ::')f
prechlonination needed,

in the case of & lake as a source the penodical bological and phiysical exammation of the
saraples will mdicate if there s any need for control of algae which may lead 1o raste and
odour probilems or clogging of filters, mnpic« taken at different aicwptha i the lake wil
wndicate the level at which water should be drawn to get the best quality of the water,

1354 FLow MEASURING DEVICES

Float surnp should be periodically cleaned to see that sidt does not accumulate which may
affect the proper functioning of the float. Charts and pen recorders should be stocked
adequately. Annual or mote frequent calibraton of these devices is necessary. Annual
servicing and checking of the instrurnents & wnperative.

1355 Curnvicarn FEEDING UINTT

Alumn preparation tank is to be pated annually by antecormrosive pant. Venoteh weirs
and floats and Hoating as:mngj{*me_mh should be cleaned daty. Enough spares for the mixmg
device in the chemical preparation should be stocked. Setting of the Venotch should be
checked penodically.
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Sometimes, if the alum dosing equipment is not in order, the alum slabs are just dumped
in the raw water channel. This s bad practice and should not be adopted as it will mean
wastage of alum and imprope dosing of alum. Aluin should be made into a solution and
dispensed until the dosing equipment i rectified. The optimum dosing of alum and
coagulant aids should be based on a propur and detailed laboratory study including Jar Lest.

The chernical feeding rare should be controlled, depending upon the needs from time o
.

13.5.6 Rarip MIXER

Adequate spares should be kept ready i stock for tmely replacement when necessaty,
Life of the equipment could be prolonged by periodical painting with ANHCOTTOSIVE PRINTS.
1357 SLOW MINER

Siow Miver should be operated contimuously for avoiding sludge build-up. All equip-
ment should be painted with ani-cortosive pamits evesy year, Mechanical devices should be
propetly lubncated and worn out paits ceplaced. In non-mechanical type of flocculators like
baffle and tangential flow tanks, deshudging atleast once in six months 1§ necessary.

b

13.5.8 CLARIFIER OR SEDIMENTATION TANK

Annual overhauling and repainting of the unir should be done a month ot two prior (o
MONSOCH.

" -

Studge lines should be kepl free of chokages. The lines should be flushed with high
pressure water if  chokages are nouced The 1
provided, should be checked for free verneal movernent and O-rings replaced when leaky,

scopie shudge discharge device, when

The traction wheels should be checked for alignment and vubber wheels replaced, if
cequired.

The anit should be worked continuously 1o protect the mechanical parts from dleffects
of cortosion, malfunctioning ete., as well as problems from shudge build-up. Outler Wetrs
should be kept cleaned at all tines. Algicide or bleaching powder may be used for controlling
biological growth on weirs,

The tmportant features in the operation of a clunfier are:
(2)  The introduction of water into the tank with a minimum rurbulence;
(b)  The prevention of short.cireviting between nlet and outlet; and

&) The removal of the effluent with the minimum of disturbance to avod scrled
material being cartied out of the tank,

Very often, a basin which is not functioning properly can be modified by making changes
to the inlet and outlet devices by installing stilling baffles so as ro improve any or all of the
important features mentioned above. Algal growth, if any, should be controlled.

1359 RAPID GRAVITY FILTERS

The common problems encountered are
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{f} Bocdkwash Requirements
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The requisite upflow velocity of backwash water should be mamtamed at the design rate
for proper cleaning of the sand. The practice of backwash at reduced rate for longer periods
should be avolded as i leads to wastage of water and washmg becoming meffective.




Backwashing of filters should not be based on arbitrarily fixed time schedules but the
frequency should be in accordance with the filirate quality and head loss measurement,
Duration should be dependent upon the turbidity of the wasted water.

135,10 Stow Sann Firers

The inlet float valve should be periodically checked with a view to maintamn the desired
level m the bed,

The outlet wew arangement should be checked periodically with a view to ensure the
design rate of fliration. Where there s telescopic arrangement, 1t should be functionmg
smoothly and without drawing 1 water through the sides. Where manual adjustment is o be
done with mereasmg filter heads, this should be done at specified mtervals.

The filter head mdhcator should always be kept in working condstion. When a filter is
clogged, most of the head loss 15 restricted to the top layer of sand and if the filter head
exceeds Tm, pressures below atmospheric can occur in sand gravel and in the under drains,
teading to atr binding or dissolved air coming out of solution. Oecurrence of negative head
can be avorded by placing the sdl of the outlet weir m level with the top of the sand bed.

It 15 most important to avowd rapid fluctuations i fltening rates. Cleaned or resanded
filters should be brought up gradually to the maximum fitering rate and maintained as far as
possible at 2 constant rate untif the head reaches the maxioum of Tm when the bed should
be taken up for cleaning,

Un no account the filter bed be allowed to get reduced by disturbing the top of the sand
as this will impair the bactenal efficiency of the filter.

13.5.11 CHLORINATORS

The chlorine demand of fltered water 15 to be satisfied and a free chlotine residual
maintaned to make it completely safe. Hence the operator should be careful in admmistering
caleulated doses accurately,

Bubbling the chlorine gas through the filtered water stored in the clear water reservoir by
dipping rubber tubes connected to chlosine eylinder must be avotded. Chiorine application
should be done through a chlotinator only, The chionnator should be maintained properly.
1 the unit is our of order, the same should be repaired quickly and recommissioned.

A complete understanding of the ponciples of operation of chlorine gas feeders and
farmdianity with tests for pinpointing leakages are essential. Low capacity units tequire
frequent cleaning of the rotameter and rate setter. Large capacity chiotinators must have
vaponsers. The gas piping and feeders should be completely dismantled every one or two
years to clean out accumulated tmpurities.

138,12 Crrap WATER SUMYP & RESERVOIR

Roofing should be perodically checked 0 ensure that no leakages are there so that
pollution can be prevented. Ventllator outlets shonld be reguladly checked and cleaned to
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guard against mosquito breeding and bird droppings. Cleaning of the sump 4 and reservolr
should be done regularly. Level recorder should be kept in Wmmgw order at all nimes,

The total capacity of clear water reservoirs should be adequate for storage of treated
water, espectally during low supply pedods at aight when reservoirs become full. Instances
are reported, where water from the filters have backed up into the nspecting galleries, thus
reducing the rate of filteation. The remedy lies in having additional clear water reservor in
the plant, or arrangement for the final water 1o be automancally pumped to the balancing
resecvoirs in the towrn

13513 TREATED WATER

The quality of the water before disteibution may be controlled by adjusting the caloiumn
carbonate balance in the water to safeguard against corrosion or excessive scale formation in
pipes. The periodical analysis of the water can also indicate if there is any brological growth
in the main and if any further chlotination is needed to check it The samples of water
coliected from several points should be routinely exarnined for residual chlorine and other
chemical and bacteriological parameters,

13.5.14 PrOBLEMS RELATED TO THE QUALITY & FLOW PATTERN

When flow gets reduced, it may not be desirable to cut out certain units but it 15
preferable to operate all the units with reduced flow condimions. In any case, the
flow-through condition in the several units should be periodically studied using appropriate
rracers. This will help to locate if theee is any short-circuiting so that COrective measures can
be adopted,

The flow conditions in open channels should be examined periodically to avoud
obstructions and heading up which will affect the umt process especially the efficiency of the
clarification unifs,

13.6 AERATORS

Aerators are tequired to be maintained in a clean conditon so that maximum water
sutface and ag:%izmi«:m are ;':r%“{;widfcfi

(:{:appu suiphm@ inéti’z ot withouf ?zmﬁ 0 %ml g%t{_:'wtiféq 1. %‘m 'p()mas\ ph €8 Or m‘xm USEL i W ;z.%;
diffusion areators may become partly clogged either from dust in the compressed am or from
the collection of sediment on the outside surfaces. When azeators are shutdown, appropitate
cleaning with detergents or acid and brush should be attempted. Cloggging of diffuser plates
coul ci bn mimfmwd by {i) i"f'aair:m-énésw :a,éa” @ﬂ%‘gfm i:m “iia* m mpnmium, {i-i‘) not

Whm C{:aszzg)ms&.:}m are shut dowm,

7 MASTER BALANCING RESERVOIRS AND ELEVATED
RESERVOIRS

Important aspects to be considered during roamtenance are:
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{1) Measurement of inflows & outflows - Whenever measuring devices are provided, it
should be seen thar discharge at tolets and owlets fardy tally. It should be seen that
rders ate i proper working order.

water level indientorns and rec
tutal Leskages - Al spructural damapes and leakages should be promptly
f\}l‘} Steuctuta CATRBRGTN Al strusturat ¢ AMARCE AN ICARAZOS SN0 Do PE SALEI ST
repared.

Preventing Extemnal Polluton © The manhole opening, ventdavung shafls and
overflow pipes should be propedy dosed and protected with wire gauge from

external pollution.

vy Generad cleanliness o and around the reservons should be mamiamed and
observed. A gardes around the re

servoir structuge may be provided,

(v) A programme for penodical cleaning of the teservoirs atleast once n a year should
be undertaken. Duning such ceamng process there should be facility to bye pass

the supply to distribution system.

{vi)  Appropoate safety measures o provent clitnbing of vnauthonsed persons should

be provided. Al “the raili ings provided shall hs:* maintaned inoa s

afe and fum
condinon
13.8 THSTRIBUTION SYSTEM
Important aspects of operabion and mantenance of distnibution systern 2w Getection and

wevention of wastage due to leakage. The object 1 0 control the waste withm reasonable
wats, Durther w oase of mperoue
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it a'zzpp@f posability of Ot |
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cannot be ruled out. Special wspection of pipelines through marshy or hiph wa
crossings across waste channels

pipes, oo, and in the viciy of sewers should be ﬁ:;ﬁ"i:;c-:d

3
out at s‘ﬁi'g;;ﬂ ar wtervals. Such areas should Le wentified on plans and bacteniological tests of

tap water o such areas need to be done mose frequentdy and results compared.

Avegular prograsame of Jeak detection should be undestaken (or the emive distnbution
systom m,zs:-h that each scction of the s up for leak detection atleast once n three
vears, Leaks and damages detected should be prompty tepaired, The causes of wastape
through lo

VLT OO

Sages such as (3) high pressures i disteil fusfu:u (1) corrosve sous, (10 COROsIve

water, (iv) s!tig.wmm g ..L-;tm,}: O pmm and ht 5, (v) age ot pzpw fvy) gland [ inygzs 0f vaives

SEC. AITOLNT

50 be ascertamed. The repais § should tackle those causes as well

i a distmbution system complaints are recerved frequently from consumers about
(a)  MNopeavadabiity of requived quantiey of water

(b)  Low pressure at the supply point

(¢} Leakages & wastages through valves & pipelines

(¢)  Urnauthorsed connections.,

Une of the major causes of wastage s unauthorised connections. Procedures for granti
connections need to be streambined. The officer incharge of operation & mamtenance of

i
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distribution system should have powers to inspect any household for water supply to know
as from where that household 15 taking water.

The entire distribution systern could be divided into sub-zones served preferably from
one elevated service reservoir. The maintenance and operation of each zone of distribution
system should be entrusted to atleast a junior engineer who should be made the authonsed
official of the controlling authority to recetve and deal with the complants. Appropriate
registers should be mamtained by him to record the mmgﬁaimzk; and to note in i the
follow-up action dll the complaint is redressed. If the complaint is such that it cannot be
dealt with at his level, he should at once refer the matter to hugher authonttes under
wtimation to the complainant. Frequent vigihance checks in the ateas having maximum
complaints should be made a part of the duty of the supervisory staff.

it is preferasble to have meters provided by the water wotks controliing agency after
charging approprate monthly tentals to the consumer, This enables effective control over
defective meters. Meter repair wotkshops should be established to attend to repaws of
meters promptly. Surface boxes and chamber covers of valves should be frequentdy mspected
and kept in proper condition. Billing for an out of order meter for more than three times
consecutively should be avoided. All attermnpts should be made to repair/replace out of order
meters once these are detected.

Sufficient stock of meters and spares should be available at hand to keep almost every
meter in the field i working order.

Comprehensive water rules should be framed to make the mamnterance operation most
effecitve.

The consumers should be made aware of difficulties and shortcommngs o the
maintenance and operation of watet supply systern. Adequate publicity and public relations
are required to be developed for this purpose.

13.6 CONTROL OF QUALITY OF WATER

For a waterworks mdustry, ensuring an appropriate quality of water to the consumer 1s its
primary responsibility. Quality control i3, therefore, required at every step in the water supply
process. The physical, chemical and bacteriological tests of water samples need to be carned
out at as {requent mtwwls as required. Reference may be made to Chapter 15 for more
details. The résults of these tests should be studied and remedial measures taken promptly as
and when required.

These tests are usually needed at:

i N o : . ooy i S B

{1 Source-to determine the raw  water quality;

(1)  Treatment Plants-to determine whether the treatment is in conformity with
raw-water quality; and

(1)  Distribution system-to determine whether adequate residual chlorine is present in
the water supply to consumets.
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1310 TASTE & ODOUR CONTROL

The followmg measures ase apphicable mtaste and odowr control:

@)

(@

341 5

Rounne examation of samples of raw, setded and filtered water and samples
from distribution system for tasre & odoug

Penndic Treasmont with copper suiphate and by chlonine;

Routine mantenance by flushing distribution system, espectally at hydrants served
by dead-end mams; and

NMamtenance of records of consumers' cornplaings and corrective action taken so
that it can serve as guide for furue,

TAIT PATTERN

e

Reeommended Staffing Patters for Operations & Maintenance of Waterworks for
VETIOUS capaciies is given in Appendices 13,1 to 13,7,
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141 LEVELS OF MANAGEMENT

In India, 'Community Water Supply Systems’ are normally managed by local bodies. In a
few specific cases these are managed by State Government Depatiments, where the system 13
supplying water to mote than two local body areas, the bulk supply component of the system
is some times managed by statutory Water Supply Boards set up by State Governments. This
service facility falls under the water supply and sanitation sector. The development of this
sector s assisted at three levels.

14,11 GOVERNMENT OF INDIA {G.O.L) LEVEL

Broad policies on sector development of water supply system in urban and rural areas are
fornulated and circulated to State Governmenis and Union Teritories as guide hnes.
Technical manuals are drafted and published for nse by the Water Works Industey. General
progress in providing these services in the wrban and rural areas is monstored. Pxternal ot
GO0 assistance as requited to needy areas 15 offered for capital investment and
implementation of water supply schemes. Certain in service training programmes for the
employees of the Water Works Industry in the states ate sponsored. Financial assistance fos
specific inservice tratning programmes of the states 15 offered

14.1.2 STATE GOVERNMENT LEVEL

The State Governments offer to assist the local bodies in planning and implementation of
watet supply schemes of indrvidual or a group of local bodies. Financial assistance 15 also
given for these local body schemes i the form of Grant-In-Aid (GIA) and loan etc. for
capital fnvestment. In certain special circumstances, the State Governments assist the local
bodies in operating and maintaining their water supply schemes wholly or upto bulk supply
level through its own departtraents or through the statutory beards of the state governments,
Trained engineers and skilled workmen are sometimes deputed to local bodies on request, o
plan, implement and operate the waier supply systems. The state governments monuor
general progress of water supply schemes of local bodies in respect of planning,
implementation, operation and maintenance.
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14.1.3 LoCal BODY LEVEL

Tt is the obligatory tesponsibility of every local body {mumcipality, vilage panchayat etc.)
10 provide potable water supply to the residents of the area under their respective
jurisdictions.  Drepending upon financial status of each local body, the State/Central
Governments come to the help of these local bodies to meet a part/whole of their capital
investrnent cost on warer supply zmgggmmmﬁ.aiimn;”:imprczm:-:mmt schermes m the form of GILA,
and/or loan. The expenditare on annual operadon and maintenance of these schemes has,
however, to be met by the local body out of its own tevenue to be generated from water
charpes and water tax. As per the respective acts of local bodies, they have besn empowered
to levy and recover water charges and fax from the conswmer to whom water facility is
created by the local body.

14.2 COMMON ASPECTS OF WATER WORKS MANAGEMENT

The aspects considered in this chaprer refer to management of operaton and
matttenance of water supply systems. These ate five maportant aspects of management that
could be considered, namely, () General Administration, (1) Personnel Administeation, (1)
Inventory Coutrol, (iv) Financaal Control and (v) Public Relation. The system has to work as
a unit mansgement organisation and as a business enterprise. The management in general
should an at the following achievements.

(a) The quality of water supphed should be safe.
(b) Service to consumers should be sausfactory,

{c) Operations should be safe and self supporting
() Financial management should be sound.

An efficient and effective management of water supply systems is inost essential for thete
proper functioning,

143 GENMERAL ADMINISTRATION

This could be further sub-divided mto two catepories, viz; (a) Supervisory and (b)
Operational. The operational level is to be subordinate to supervisory level..

The supervisory admimstration is expected to control all the functions of management.
Water works is an engineening service. Henee it 15 a general practice to set up an Engineering
Supervisory Organisationfion the considerations of annual work load expenditure 1o be
handled by the organisation. These units are (i) an Dngineeting Division Unit and (i) an
Hogineering Sub-Division Unit. The 1988 noms for establishing these units and the staffing
pattern could be considered approx. as shown in Appendix 14.1. Annual work load per unit
could be enhanced or reduged depending upon local conditions such as high cost of power
consumption or wider afgg to be covered eg for regional schemes etc. The works
expenditure considered the nozms is inclusive of afl expenses incurred durng annual O &
M of water works. It 15 suggested that the functions of sanction to water connections and
revenue collection due fo sale of water on meter/flat rate/stand post basis should be wholly
eatrusted to these Engineening Units for berter management and control. 1 the anmual work
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toad of water works o1 a group of water works controlied by one local body/agency 15 highes
than that justified for one Division, then additional divisions together with apex SUPLIvISoy
anits such as 2 Supedntending Hngineer's Unit/Chief Enginecr's Unit, etc could be
established. These Eagineeting Units would be administratively controlled by the head of
engineering department and/or the electad local bodies of the town or village and thew
Cotrunittess.

14.53.7 DIUTIES AMD BESPONSIBILITIES

The duties and responsibilities of these supervisory units could be listed as urider
{2) To supervise and manage the water worss.
(b} To develop annual operation and mamtenance (A.O.M,) programme and the
Budget.
(&) To implement A.O.M. Programme using appropriate planning and scheduling
techruques.
(d) To keep accounts, records of the matedals and tools, work petformance and
money spent on work establishment,
(¢) Petodically (say monthly/quattedy) inform the owner about the status of D&M
programme and budget.

(f) Prepare special teports as cequired to ensure econorical and efficient use of
FESOUTCOS.

(g) Schedule, assign and monitor wotk being done by personnel in the organisaon.

) Purchase equipment, tools amd supplies required to carry out O&M programme.
(i) Prowvide inservice traming,
{1 addition to the above, it should also look into the following aspecis:
(2} That there are adequate namtenance faciities.
{by That the pperations are simooth.
{c} That the maintenance is efficient and economical.

(d) That the administration i efficient and responsive (task assigned 1o the
MABAZEL s

{¢) That the ecuipment and supplies are controlled properly.
() That good public relations are established.
(&) That appropriate plans for future expansions ate drafted.
Some of the additional tasks that these supervisory units are required o handle covld be
briefly stated as under:
(a) "The entire work of O& M could be grouped into logical tasks or functions. Hach
function may be assigned to a group of workers.
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{b)
{c}

(@)

()

14.3.2 Gy

Wherever found necessary and 1 the inicrest of work powers could be
delegated to subordinates.

The organisanion could be flexible in order to enable it to respond to changing
work load and work conditions.

Organsation manual and charts could be developed contatning (1) Role of
Organisation, (1) job descriptions, (it} Staternents, etc.

(&M schedules could be prepared assigning works to individuals.
Works could be checked to see that these are being done as required/ expected.

O & M manual could be developed to include () Description of system. (i)
Systern operation, (i) Special dtems to be considered, (iv) Lubrication and
maintenance, and (v) Repairs erc.

Qffice operanons mehude answering telephone calls, hendling correspondence,
records, typing letters/statements, standardising work forms for transmission of
wformation etc.

Compilation of statistical information: The fask would include () Quantity of
water puraped/gravitated into system, (f) Quantity of water billed/ sold to
consumers, (4) Consumer patterns, (v) Rate of mcrease in the number of
consumers, (v} System: losses, {(v) System maps  including location of
connections, (viy Delivery capucity of the system at different stages, (vil)
Relation of supply to demand in 4 rabular or charted foom.

Mumber and nature of complaints received

NERAL ADMINISTRATION AT OPERATING LEVEL

The establishment required at operating level of a water works s determined on the basis

of physical
creation of

work cutput to be expected from each individual. A general guide line for the

some of the categosies of staff’ at operating level is mdicated in Appendix 14.2

The requirements are expecied to vary according o individual circumstances, like
topography and geographical locations etc,

For optimum output from each of the operating staff certain modern business principles
could be introduced such as:

@

)

©

(d)

Unity of Commmand - Hach worker should tepott to only one person incharpe.
CUne person incharge may not have more than 8 ro 10 person for direct control,

Fach worker must have a clear understanding as to the expectations of the joh
fromi him by the supervisory units,

The worker should be givent the relevant extract of the operating mantal.

Regular work forms should be maintained by cach worker and submitted to
controlling person incharge.
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{e) Sewvice records of each workes should be kept uptodate by supervisory section
and all does paid to hin on time.

(£ All possible service facilites should be provided to the opetating staff so thai he
can devore his full attention to work entrusted to him

() Personal prievarces of workers s rould be attended to promptly,

14.3.3 PERSONNEL ADMINISTRATION
The personnel administration tan be classified into four categories, narmely:

(2)  Describing and cdlassifying work by developing job descriptions, establishing
qualifications and goals for each postion and developing wage and salary structuee.

() Recruting and selecting employees by evaluation.
() Ewalusting the work of the employes by a system of evaluation novms such as cone

fidennial reports eic, The tasks should be identified and achievements mentioned
against cach task General assessment made on these basis and report prepared.
The evaluation may refer to (1) Knowledge, (1) Punciuality, (i) Quality of wotrk,
(iv) Dependability, (v) Initiative, and (vi) Tolerance of criticism,

(dy  Inservice traming of employee (described separately hereaften).

144 INVENTORY CONTROL

¢ of managing supphics required for day-to-day O of
PR i J J

frventory control s the proce
water works, 1t involves (a) deciding what supplies to be stocked, (b) keeping 2 record of

Letd

supplies and thetr locations, and (¢) accounting for all receipts and ssues of supj dies.

Many of the water works fathuzes require spare patts of supplies avatlable mstantly 1 put

the systemn back in working condinon, These supphies have got to be ready at hand any time

.3

the fallure occurs and repairs are to be carried out, Materials of stock would pertain w0 feins

srhich have [recuent usage and items of emergency (LIS,

fnventory comtrol cards are vital documents (o serve the purpose © Faccountability and
stock demand by reflecting usage patterti They enable stock control and record pizrc%uza-:img
miormation.

Tnventory control would include tools requited for O& M of the system, al though new
ourchases for these wmay not be as frequent as for stock materals for repairs and
replacement. Reguirements have to be checked at intervals,

145 ACCOUNTIMNG & BUDGETING

Accounting is the process of recording and summarising business fransactions that atfect
the financial stapss of the O & M oganisation of the water works. 1t is an tmportant ool for
monitoting revenue and expenditure activities and for interpreting the financial resnlts of the
organisation.

Budgeting is the art of interpreting the goal of O & M organumation in meatingiul
monetary terms. Tt should be used to control the financial activities of the organisation.
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Accounting systern would involve the following functions.
{a) A basic chart of accounts for the organisation.

(bl Accounting reports such as income and expenditure staterpents, balance sheets,
cash How statemenis and debt serviciig, etc,

(€}  Annual O & M budget.

(d) A frequent review say quarterdy, of income analysis from customer class is
desirable.

Ahis would enable the supervisory unit and the authorities of the water works to decide at
what level, a review of water tax structuze is called for. Tt would also review ways and means
of effecting recovery of outstanding dues from consumers. Legal powers of the authorities to
cifect full arrears recovery from consumers may have also to be examined pericdically and

enhanced if required by legislation. A review of expenditure patternt on the basis of revenue
realised could also be simultancously done,

It would be desirable to keep financial records of the system to melude:
{8} Updated valuation of the system.

By Depreciation.

(&} Operating expenses.

(d)  Favesunents in new capital improvements.

(€}  Long term debts, their servicing,

(i Appropriate schedules of water rates.

Development and implementation of appropriate water rates would go a long way in
helping to generate adequate annual revenues of the water works.

14.6 INSERVICE TRAINING

The object of well founded shott rerm in-service training for the employees of water
works undertaking is:

(@ Toimptove group level of operational efficiency.
(by  To acquaint the group with the new developments,

(€}  To develop amongst the members of the group a better undersianding of human
relations and concept of their individual responsibality to the community,

() To bring about and increase cornmnuntty awareness of water works operation.
The training could include:

(#)  Orientation courses to describe duties and responsibilities of dividuals in the
OTEANISAHION,

(b} Providing an employee with a handbook.

(©  Onthe job training to work with expenenced employee for some time.
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() Work shops, shott courses and seminars on concerned subjects.

The subjects to be included in the training could be :

) How to perform a number of specific jobs well.

(b)  Lectures on practical aspects of subjects covered unider Q&M of water works,

(¢} Laboratory control tesis.

(dy  Physical, chemical and bacteriologival examination of water and interpretation of
cesuits,

(e)  Disinfecton

(6 Design of component works of scheme.

() Supervisory control

h)  Systems management and Adnnnistration.

@ Accounting, budgeting and financial management.

Fach one of the supervisory and operating staff on the water works should be
subjected to appropriate training course depending upon wotk to be handled by him
atleast once in thee to five years of his service period.

14.7 LONGTERM PLANNIING
Ore of the important fanctions of 2 water works management is to develop technical and
financial plans for furure expansion of the water works., For this purpose, the management
should review periodically, present adequacy and future requirements. So1ne of the aspects
be reviewed could be:
(2) Analyze the ability of the system to deliver water of acceptable quality, adeguate
quantity and under sufficient pressute at times of max. demand.
(b) Forecast future requitements, determine the areas and population to be served and
the future likely consamption,
(©) Co-ordinating construction and fimancing,

it is much better to keep up and improve the systemn through small construction

programmes underiaken  yeary than to allow deficiencies to accumulate. The yeady

improvement should be planned to fit in with the prospective ohjectives and requirements.
(d) The planning for future expansions require knowledge of original designs and basts
for present water systerm,
There is no harm for the local bodies in soliciting assistance from external agencies such
as Governments and consultants for development of futute plans and fmplementation
progearmes as required.




148 FUBLICRELATION
| The obiect of public relations s to develo
fay  Consumer satisfaction
by Opportumity for the community to know how works are managed.
{c) Frequent dislogue between the community, owner and management.

(d)  Art of keeping owners informed about day to day working of the system, shortfalis,
if any, and assistance required,

(¢) Interpretation of articles mn the news papers about O&M situaion, deficiencies,
deviations, etc., based on facts and Ggures,

Sufficient publicity needs o be given to O&M work being done by the management,
cifficuities experienced and wﬁper(m{m regwredd from public to make goud the deiu fencies,
if any. Information could be given i news papers. Appropriate talks could be given on TV,
A LR ete. All eniticism in the press about O&M of the systemn could be promptly attended to
andd appropriate replies publshed, preferably in the same news papers in which crmcism
appeared,

i addition to the above activities, publicity of O&M work is automatically enhanced 1f;
(r}  Hvery employee of the management who makes public coniacs adopts 2 helpful

and courteous attitude towards consumers and public.

() Personal interest 15 shown in consumer’s complaints and problems and these are
dealt with promptly with courtesy and commonsense.

e
e

Consumers are encouraged to visit water works which should be kept clean, tidy
and in good repairs.

) Good redations are established with local press by providing fullest possibis
mformation on the Q&N of water works,
(e}  Contacts are established with benevolent, social, health and educatonal bodies.

g

(ts Stnall pamphlets on water works are pericdheatly publshed and distributed,
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