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Ho. 1/4/ 7T ="t
overnment of I[ndla
Committea on Coat Control of River Valley Projects

Central Wazer Commiszion
Sewa Bhawan, H.E.Puran,
Hew DO=lhi=22,cthe 3I0th Jamnwary 19381,

The Bscretary to the
Goverrment orf lodia,
Minisiry of lrrigation,
Shraun Bhaictl Bhavan,
Waw Delhi=110031,

SupjectiComnictes on Cosk Copnbtrol of River Valley Projects submission
of Heport, '

Sir,

Under Office Memorandam Mo 17{26)/76- MFE dated 255th Fabruarcy,
1977 of the then Departinent 3f Irrlgation of che Minilstey of Agriculture
and Ircigatbbon, Governmeab of India; the Compittee for Cost Control of
River Walley Prajedsts @was seb up to exanine tha vdisious aspeacta of Cost P
Confeal on Biver Valley Projects. In tha 14th weeting of the Comilttes
held oa doth & 29th Januarcy, 1981 the Committes has ascepted the
repoct and have autharised oe to.foewasd At to vou,

(g ]

The report of the Comaoiktes conprisss Five volumes as below: =

Volume = 1 Feport and recommendations on the spacific
terns of Reference,

Veolumg = L1 Analysls 0f Rates toth for Maaazal as wall
a5 Machinery Works.

Volume = 111, IV Hepresentative Specifications.
& V.



The Committes neld 14 meetings since its constlitution. The
Firat meating was held on 25th RApril, 4977 and the last on 24Ch & 29th
Jamlary, 1381, As the work of thea Committes procecded, 1t was realised
that the Bcope of work was vary wide and it would not be posaible for
the Committes to give Eull justince Do the apalgned work unless a full
rima Seccebary with adequate staff was made available. Proposals
for creation of a full time Spcretary's post for the Committes, A8 Was
dnna at the time of thi previsus Coat Committea (1954}, ware formilatsd
and submitted to the Governsent Fox necesssary sanctions. However, for
various reasens this proposal was not acceprted by Governmaalh aml anly a
post of a Director to work ag Full time Membeg-Sece-tary o tha Gom=
mittes with soma skaleton parsonal staff to the Member-SecTetary was
sanctioned vide the then Minisbry oF Agriculture & Irrigation{Depart=
ment of Irrigation} latter Ha,1/31/78=Admn.~I dated 17th May, 1978,
Since with this skeleton staff the Committee would not have been able
to carcy out the work which was envisaged Lo ba done Lo comply with
fully the terma of reference, the Comnittes declded zhat the WOTK i3y
ba done ta the egfteak poasihle wih the sanctioned stalf and identily
the aress for further work in their report.

The Committes alss formalated 3 manprehensive Juestionnaire and
saat it to all the Irrigation Departments of the 5States and also the
Chief Enginesrs of prejects, basically with a view ta callect Eield
inforwation on coskbs and =ost analysis. The respopse to EhRLE raastion=
naire from the field agencies was mnot at all adeguate. When tha uas-
tionnaire was drafted and pont, LC wam intended that the yariocus data
ineluded in the guestionnaire would be collected if necasIALY .
by ths officers of the Commitbes Bporetariat, by personal Contacts with
the praject authoritiea and analysed with 4 view to formulatiom of

certain parameter for reasonable anticipation of future consbruction
cost such as construction cost indices for important items and alsc to
indizate guidelines for future data collection and analyeis. For albrious
reasons, this was not possible, In the circumstances, in order o BxpE—
dite the work of the Committee, six sub-commiltees Wers formulated o
prepare draft chapters on some of the items pertaining to this report.
The details of the sub-commlitteas aIf dealt with in paragraph 1.72 of
the report, The sub-committees hald a number of meetings and &g a re-
gult of which draft chapters were formulated by them. These chapters were
subseguently discussed in the Committes's Deetings and were finalieed for
incorporation in the report.

Phe Volume=1 of the repoch indicates the recomnendatioas of
the Comnittes on tha vasioisE terins of refecindd. The recoumesdatinns
~f the Comlthes pa ¥aTWAUS aspucts have hamn sumBaCigad N Cnapter=KI,
of the report (Vol-I1).

The Commnltbes realised that thare Was considerable ssup2 FOr
adopting Labour [ntensive Tachualogy on Rivar Walley ProjacLs. Howaw T
keeping Ln wiew the problens and the tasgets Loc River vatley Projects,




mgchanisation on projects cannot be avolded. The Committes, therefore,
have recommended s fLlexible approach for aduption of Labour Intensiva/
Mazninery Intensive Fechnalogy for Hiver Valley Development Projects
Buited to the clrcumatances of tha eazh of the project aad Keeping celak=
ive woonomic in view, Adoption of Labou? Intensive Technolagy is also
likely to pose some probless of labour masagement which would alss neesd
carsful sttantwin of the project manajement. regently, thece is no
comprehengive Labour Legislation to cover all the activities invelved in
the River Valley Prajects and a large mimber of Laws and Acks are
applicable to the wvariows labour oriented activities on River Valley
Projects. Thers is som=s nesd o consider unifuwa<ion of thege Laws. The
proolens of providing the ascassary am=nities to the Labour may alsa
have to be considered carefully. The Comnittee also Fesls that to
in:reass the pradictivity of tha Laboar, som= sact of the job training
gchems may alas hawe to bHe coastdered.

In respzot of Standard DPescription of main items of Univezsal
Hature in Rationalised Unics, the Comiittes have identified 57 imporkant
items. In respect of Scandard Desgiiption of these items the Committee
Feel that the descriptien asz Lndicated in ths tender should b= brief
which will epable identification of the item and leaving the scope of
the work under the ditem to be ciearly defined Ln e specifization
e other operative parks in the tendsr in unaebigueous Terma.  Against
thess identified jtems the Committes nave Indicated th= Unibs =hat say
be adopted. It ie undergiosd that Indian Standard Instikuatinn has also
constituted a Comnibtes to consider thils azpect of scandyrdiszatinn, AFter
their cecommendations in this regards ars received the recommandations
of the @ommittes may be reviewed in relation with respect to Indias
Btandazd Inscitution recommsndations amd a standasd aysten of Units af
maasur-=mear e adopted in the pountrey a5 3@ wnole,

The Committes alss wanl in th= guastion 3 prepacaticoa of
Srandard Spacifications for maln ltems of Risar Valley Prajests. oo
obvious reasoas AR was nob sesslhla foo che Comaities Do drafc Standse]
Spedifitakiane, The Committes alen felt that the apecificatiouns will
hawre to be prepared balting inte consideration ths gpooific pequdiroment
of th= work at a pacsticular slte aml 3 cuch Jreparat wed of Standard
Soecificatiin whizh will be applicable to an item of work in all che
Riwer Valley Projects will not be prastilecable. Howaowsrs, thera ware
somE areds whers such standasdisatisan can b= atteapted. The Comnittes
alsy considered whether Indian Standard Specificatians couwld be directly
u=ed as ocontrast specifications. Wheceas tha Comailtes gppreciated che
utility of Indlian Szanduacd Specificatisng as guidelines, thesa apecifl-
cations were not considsred sultable a8 contracstual specifocatioss,
Howevar, the Committes recognised that in respect of Standard Items
af input such as Cement, Steel as well a5 Stayiards for tegte, tasts
procedurss;, evaliation of results ebe, Indian Stacdasd can be diresily
adapted By giving a cross reference to thess spesification in tha conbtrast




dECumBnTs . Howaver, CoOmMDiTLeE recognised the nesd to make Some
sffort on standardisakian, They also have geen that some efforts on
standardisation is belng mades in Boma af tha States. This =Efort may
have to be continued and the syntheslis of standard Specilications
framad by several States and Fhe DepartmeEnta wikh a view to svalve &
generalised standard specifications should be done by a special cell on
a continulng basis as a whole btias jolr. The Committes feel that thig
work can be undertaken in a Casntral Organismatien lLike the Central Water
Commission,

In reapect of standard nethods of measurement, the Comlittes
racognised the need for having a nabloaal stasdard. The I[ndian Standards
Institution hawe alss brought ocut Indian Standards for Methods of
Measurements of Buildings Civil Engineering Works in 35 parts coverling
the various ltems reguired Zor works pertaiiing to baildings. & separate
Committes has also been set up by Indiaa Stasdards Institution to
formilate standards for Method of neasuremeat of works for multi-purpasc
river valley projects. The standard methods of measuress=Als ad pax
recommendat ions of this Comaittee af Indlan Standard Institution =ay b
pdopted in all river valley projects.

In raspact of armalvals of rates, the Comaitkes wanted To CArry
out analysis of COELE af items Dexling gxecuted on XLVEr dallay prajects
in the cogntry. Howsver, &ince factual information in reagect of costs
esuld 1ot be callected, the Committes made an attempt to analyse the
operatinng jnwolwad in the vasious lmportant itens of work on Tivar
valley wor'ts aid nave indicated guidslines Cor p=eparill] tha rate
analysis for purposas of preparation 3F project matimates. Thess aze
includei in Volumws 11 of Tthe Repart.

Chapter ¥I1 is devoted =0 pacerials manags=eit and invaentory
coattcl, EBssentially, the materials management and inventory control
will bs more relevant in large projects whera work ig heing done
departmentally and agpasial ly where large fieeat of aa-th moving and
othes egelpaent will be deploved, Where works are dan@ an contrast, The
jtema of inventory Could be very limited wWhich zould be mandled by dsing
copventinnal nethods so far adopted, For projecis wich hiyh Lnventories,
it is necessacy to creat Inventory fontrol Cells for materials managanzat.
It is also condbdec=d necessacy chat the pecsennel manning the materials
managma=nt arce tratned in the modern system and technigues of materials
management .

The system of performasce bocdgeting is  mol adopted as it should
be in many of the river valley projects, although some system does exis=t.




The Cosmirtes racognise the naed for performance budgeting and reslised
a number of limitations that exist in steict observancs of this system,
The Committee have attenptad to Cocmulstes a standard profossa for perfor=
mance budgeting and this 18 eacloged as an Annexure X to Volume I of tha
Rapoxt, By way of sanple, perforeance budgeting formats adopred by
Kational Thermal Corporation Ltd., and also Mational Hydroeleéctric Power
Corporation Ltd., have also been bneluoded as an appendix to Voluma I of
the Heport,

The Committee alsc feel that thare should be a concinuous effort
at cost analysis and coet review on the piver valley projects Although
efforts have boen made by the Government of India from time to time to
ensure that cost control cells are created at every project and alss at
Ehe State level, the efforts have not been successful to the desired
degrea, The Committee after discussions have suggested creatinn of State
level cost accounting cells as well as project level cosc asocounting
ocelle with slight medifications in the strucstoure, The Functions of the
cost control cells have also peen defined. The Committes also recognises
that there is need to training of all the incumbents on the posts in the
cost of account celle in the technigue of cost accounting,

One of the terms of reference af the Committes was Lo evaluate
the performance of cutput of indigenously marufactured and impoarted sarth
moving equipment amd to lay down norms. The Committes used the data of
Eime motion studies carried out by the Central Mechanical Organisation
of Central wWater Commission, Howewver, since tha studics were limited and
the job conditions wvaried, it was noft possible to arrive at generalised
norms of cutput, The conclasion of the stydies presented in Chapber X
will indicate the diresticons in which further studies to evoles such
noxrms should be continued, This is a regular and full tims job, This
work at present is baeing carried out by the Chief Englneer, Central
Mechanical Organisation, Central Water Commigsion, This work should
continue with strengthening of the ocrganisation as may be necessary. Tha
objective in this study will e to eveolve a system of roting of the
job factors and the manajement fastors in the operations of the heavy
@arth moving eduipment, S0 that they could be used in conjunction with
the standard cut put under ideal conditions to reascnably assoss in
advance and review during the const¥uction the costs of work, Tha
Committes also recognise that there 16 the need for training the officers
handling the equipment such training should be imparted both in India and
alse abroad. Such braining programmes were carried cut im the past, Tha
schemes of such training could be appropriately reviwved, The Committese
aleo recognise the nesd of trainlng the operating staff for this heavy
equipment, for which special arrangements may have to be made by the
project/central authorities.

The Copmittee found some difficulties during its working which
they feel it appropriate to bring to your notice. One of the difficulties



was the frequent changes 1n the menbership of the Committes. Althaoigh,
some changes may be inewitable durlng the courae of the wark o a
Cozmittes and Lt ls necessary that these changes are kept To the M mi .
In this direction, the committes Feel that once certain officers are
nominated as menbars of the Committes thip asslgnmefic should o to them
as personal assignment., This might help in kesping pontimiity for dis-
cussion of the Committae. This will alsc reguire that tha CeonnmitLee
have an appropriately staffed secretariat which will work undar the direc-
tions given to it by the Hembers of the Committes, In ths present case
the Comnittes had Live Member-Secretaries, This created considerable
difficultiss in the working af the Committes. This may be considered
while appointing simlilar cammittees in Eutura,

gafore 1 close, I mast acknowledge the invaluable assistance
which I have received from all tha pepbars of the Committes, who insplte
of their busy schedule of works took upon thenselwes complatinn of the
various assignments glven to them during the course of the deliberations
of the Committee. I must also make a mentinn of the centributions doane
by the Hember-—-Secretarics. unfoctunately, Bhri B5.L. Matharani, Member=
fecretary during the period i0-12-1978 to 15=2-80 suddenly pxpired on
afternoon of 15,2,.1980, However, ho had contributed his mite o the
works of this comuittes 10 spite of his indiffecent health aboat which
he did nob even made a mention any time. The Committee alse recogalse
the work put in by the present Member-Secretary Shri H.M. Lalvand, who
after his return from lrag amd on being ajppointed as Mopber=5pcratary
spared 0 affdrta to complete this work within ag short a time as
passible, The CommliTes underatand that Mr. Lslvani ig due Lo ratire
on ilast January, 1981, The Committee take Chis q;mmmtunity'nn wish all
the bost to him during his ratired lifa. The Committee worald also want
to make a special mention of the excellent work Asne by Shri R.L. Gupta
Executive Bngineser, Irrigation Department, U.P. who enthusiastically
assisted the Committee in preparing the wvarigus format for the rate
analysid.

1 have now pleasure of forwarding the Repori of the Cost Control
Committes in Five Volumas with the hope that the recosmendations will L=
useful in the warious river valley project in the country. Only Two
copies of Volume I and one copy each of Voluma II to ¥, have been o=
warded, Within the limitation of tima, 1t has not been poesible fos the
Committes Sacratariat To take out more number of coples ot its report
and the other volumes.

Thanking ¥ou, vours faithfully,

(M.G. BADHYE)
Chairman,
CommiThes fo on Cost Control of
piver Valley Projects.
Copy to the Chairman, C.W.C.
H“ LhEl-lh.'L "



I. INTRODUCTORY



CHAPTER=1

INTRODOCTORY &

1.01 gines Independence a large pumber of lrrigation ardd MUlTi=purposs
Projects have been taken up for construction in the country. While the
benefits of irrigation acourlng from these projects have greatly halped
in inereasing the agricultural Productlomn in the countey, Che mounting
copt of the Erequent revision of the project estimates and consegaent
delay in the completion of the projects and actual of the benefits thera=
from have been causing great concern go the Govermbent.

1.02 The nesd Te control cost and watch the departmental worklng rates
gr the rates being accopted on continupus basis, measures to utilise on
sontimous basis the vast man pawer available -on river valley projects
and management of projects by introduction of modern technigues has been
recaiving the atbention af the Govarmment.

1.03 The Governnent of India, Ministry of Agricultursa and Irrigation,
(Bepartmant of Irrigation) theralfore, decided to refer this que=ation to
Cosmittee of exparts and the Committee constituted for thea purpose ander
O.M.No.17426)/76=HEF, dated 23th Fabruary, 1377 and as modif ted subsedquent-
1y comprised ol the Follewing:=

LIST OF MEMBERS AS ON TO-DAY:

1. shri M.0. Padhye, Chaizsan
Hember [(P&E),
Contral Water Commigslon,
New Delkhi.

d. shri ¥.B. Patal, plem b
Chief Engineas & JC. Secretary
te Gowt, of Gujarat,
gachivalaya, Gandhi Hagar.

3. Bhri J.5. Haphray, Menbar
Chial Enginecr {C.H.0.),
Central Water Commission,
Hew Ballil.

4. Shei J. Raja Ead Mamber
thief Engineer (M.I. & Gienl, ]
Govermment of Andhra Pradesh;
H}rde..l:.nhal:i.

5a Shrl G.G. Purl Menber
Chief Engineer [E/M),
Government of Madhya Pradesh,
Bhopal.

‘N



0

10,

g

12,

13,

T4.

Shri J.R. Malhotra,

Alternative

Chief Engineer (Irrigation} Hember
Government of Madhya Pradesh,

Bhopsal .

shri R.K. Jain,

HMembar

Addl. Chief Engineer {Dams, Design),
Government of Uttar Pradesh,

Boorkes.

Bhri A. Hagabhushana Rau,
General Manager,

M/a. Hindustan Congt. Co,
Walchand Hirachand Marg,
Bombay—58

Shel C.R. Mukherjea,
F.Aa. & C.AQ.,
Beas Project, Punjab. .

Shri G.C. Mathur,
Director (H.B.0.),
Hirman Bhawan,
New Delhi,

Shri B.M.K, Mattoo
Financial Adviser,
Department of Irrigation,
New Dalhi.

shri &.K. HBiswas,

Mamber

s LbdL,

Member

Member

Member

Membar

Ex=President, Institute of

Cost & Works Accountants
Calcutta.

Shri D. Ajitha Simha,
Direcior I.8,.L,
Manak Bhawvan, Hew Delhi,

De. H.P. Tolani,
Managing Director,

of India

Mfs, Toelanli Engineering (Pvt) Ltd,

Bambay ,

{8hri EKE.C. Chablani,
General Manager,

Tolani Engineering) Pwt,
Bombair,

Alternative
Hember
Litd, ,




15. Shri B.M. Lalwvani, Mamber-
Director, Secretary.
Central Water Conmimsl0m,
Kow Delhi.

Specifying the Terms af pefersnce the OEfice Maporandus stateds

(i} The Committes will study and suggest moasures of exploitation to
the fulleet extent of the labour regourosd available in the
country on a contiming Bagis on Water Developmonh Projects with
due considsration to the changed context in the construction
work and increased degree of mechanication NECEsSSATY, pregently
amd in times ©TO Como,

(ii} Te gat down national norms for specificatlons and format for rata
analysis for Water Development Projecls Coupriaing s

a) Btandard description of main items of universal noture in
ratipnalised Units;

b} Standard specification in consonance with Indian Standards
in order to remcve the present lnconsistoncics which are very
often exploited resulting ln loas to Governnant. Theso
gpecilications should be clearly and inambigously worded to
enable proper guallty control .

¢} Standard methods of mpasurement particularly for items like
earth-work in embankments, boulders graking and placewnnnt,
gver break in tunnelling etc.

4) Analysis of zates both for manual as well as machinery works
based on standard constants of labour, waterial, tools and
plants efc., in different zonas of the Country.

(iki) To saggest mEeasures for introduction of sodarn systeou and tech=
nigues of macerial Banagaeeent and inveantory cantrol, performance
pudgating system, adopting modern practices, resoribing Lo Colgpa-
cerisation eLc,

Lav) To suggest general guidelines on the structure and functions af
the cost accounting cell which is being set up in the projects/
States on the recomnendaticon of thea State Irrigation Minister's
Conference of July, 1975.

(w] To study performance and cutputs of indigenously manufastured/
imported Earth Moving Machinery and lay down norns.

Shri M.G. Pedhye (Member PEP) was noninated as the Chairsan ok
the Committee when he was Chicf Engineer {(Mon-IL1} C.W.C. He continued
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to remazn as Chaigman of the Compittes on his taking over charge as Memnber
(P&P) Cantral Water Commission.

The date of submission of FopoTt was TFebruary, 1978; this was
later extonded by Government to the end of Deceambar, 1920,

1 .04 Almoset within three months of the eonstitut lon of Ehe CommitEea
shri Jagman Singh, Managing Director, Minor Irrigation Corporation, Har=
vana was withdrawn for WAPCOSH assignmant to Afghanistan and in hizs place
Shri G.G. Puri Chief Englneer (E/M) Lrrigation Dmpartment of Government
of Madhya Pradeth was nomifdted b Décembey, 1977, Shri Haril HMohan,
Addl. Chief Engineer, U.P. informad in Septeaber, 1977 that as he had
assumed charge 1n the gBecrotariate, he would not be able to devote much
time to Comnittes and was raplaced by Shri Vijendra Singh, Addl. Chief
Engineer, in December, 1977, He in turn was replaced by Shrl R.K,. Jain,
Addl. Chief Engineer- (Desiuns) Roorkea on 16,31,1979,

1.05 Shei J.A, Murrary, Chief Engineer (M.1.5 Genl,) Itrigation De-
pPartmant, Rndhra Pradesh retired from servies on 21ac Detobar, 1978,
Shri J. Rala Rao, Chief Engineer was nowinated in his place on 15,%.19749,
Shri A.S5. Kurpad, Chief Engineer (Ex-Deputy Advisaer, Bureau of Publies
Relation) retired from service and left for assignment cut of India to
Fhillipines, Shri J.S5. Maphray, Chief Enginser (C.M.0.) Central Water
Cosmigaion was nomlnated in his place on 27.,.9.1979,

1.04 ¥rom the inception till 18th wonth, Shri Mahesh Chand Ex-Directar
(REC} C.W.C., was the Member-Secretary of the Committeda, Consequent to
creation of the post of Director in C.W.0. to function as Member-Secra-
tary. Shri N.G. Ajwani, Director, C.W.C. was nominated as Membare
Sucretary vide Ministry of Agriculture & Irrigation (Deptt. of Irri=
gation) O.M, dated 27.6,1978, He did not Join this st as he was al=
ready in the athar charge. Subsequently Shri C.R. Chojra, Director,
L.W.C. was postod as Member-Secratary of the Committes w e, f. 29.7.7d
{A.K.) in ploce of Shri Mahezh Chand, Shri S.I1, Mathrani, who took pver
from Shri C.R. Chopra as Membar-Secretary on 30,12.1978 had been keeping
indifferent health for scome period and suddenly expired on 15.2.19280,

In his place Shei B.M. Lalvani, took over as Member-Secretary in the
afternoon of 22.2,1980,

1,07 Ihe Committes met 14 times of which the first amd fifth to four-
Ceenth weetings were held in Delhi on 25th April 1977, 1st March, 1978,
bth October, 1978, 17th October, 19749, a8th January, 1280,. 5th & ath
August, 1980, S9th & 10th Ouiober, 1980, 18th Hovember, 1980, 23rd Decem-
bar, 1980, 16th & 17th and 28th and 29th January, 1981 reapeccively.
The other three mewtings wers held on project sites, The membora of the
Committoe vigited Masik and mechanical workshop at Dapodi, Poona. AL
HWagik, they had discussions with the representatives of the Trelgation
Department of Maharashtra Government. The mesmbers next visited



Dakpathar (Dehradun); after the inspection of highly complicaced work of
Iohari Diversion Dam and Chibrao Power Howse, and Head-works of Kishikean-
Hardwar Hydel Schemes, the Committee had discussions With the oeivate
contractors and project englneers. The fourth mesting of the Commitres
wag held at Hyderabad and Nagar junasagar Project site, dhe Committees
menters met the Secretaries to the Department af Irrlga<icoan and Power

and of Labouwr of the Goverpment of Andhra Fradesh and Soueral State
Officers of Irrigation and Power Deptt., for exchange of views aid
suggestions of the subject concelning the terms of refscance

MODUS OPERANDL:

1,08 buripg the initial three sittings the Committes finalised Gues-
tionnaire for collectionms of information on the various terms of refe-
rences posad by Che Government. This is kept at Annex. XVIL, The
Questionnaire was circulated among all the Secreta-ie3/Chisf Englneers
aof State Governments, Chairmen of State Electriclty Boards, General
Fanagers of various Construction Agencles in Public amd Privaile Seclors.

Assistance by way of views and sugges!loos was also sought from
Public Administraticn, Ministries of Raalways, Defence, Indiaa Institule
of Labour Bureau. A copy of the Cupstionnaiesd Wwas kent To the U.85
Bureay of Reclamation and/slsc to Army Corps of Engineers. Unhappily
the response to the QUesClonnalre wWas nil

I.0% In the fourth meeting of the Comnittee held at ydarabad from
dich to Teh Ootober, 1377 It wes decided Lo distribote the work relating
ta various terms of references amongst the working groups, The TLAfth
meet ing wa3 held at Delhi on 1st and Jnd ol Mareh 1978, This meeTing wWas
primartly called to review the work done by various working groups.
Suggestions from the members were invited on ways acd means TO S0CURS
regsponse Lo gquestionnairs which had been alecst nil till Lhen. Ther e
were about 500 projects in Lhe country and the task was huge. The dota
of thess was availaple some whare bBul Llis protlen arose of it compllas
tict., IT was opined That far replylin To questlonnalro, which callnd
for extensive infocnatlon, the project enginescs My have to do lot of
pxprclss, sapecially as the data bank with them was vary peot.

.10 In view of the projeet authuriiics reluctance Lo collect the
inforsatton on behalf of the Committes due to jroblems of compilation

it was felt that the gquestioa of gethimg replics bo Rhe quastioniaire
il Aata from the States may have to be jarsund Dy the wmeabers on pobstes
wal afd ypdoeiraal Level, It was finnlly necided that bhe peojects, the
methndnlooy of collecting data and its compilatinom be Left to Ehe dis=-
crevion of Tha Working GoOues.

L3 During the subscipiont et ing (sthl, while feviewing the posi—
tiun regarding collectian sf data. Lt was observed that the prooeSs



ol collection of data and replies to guestionnaire was still not very en=
couradgimg. It was, hewever, feit that In some cases the data which was
dvallable with some project authorities; had to bo routed through proper
channel pf Che State Govermnment and this was probably causing this inor=
dinate delay, The Committee then decided to take up the matcer with
Etate Covernmeat in continuation of Department cf Irrigation's letter
dated 6.12.1977 regquesting that the individeal State Officer, who were
addressed by the Committee may be permitted to send raplies directly in
their individual capacity dnd the wiews of the State Covernmeats could

be genkt separately.

1.12 The information &g received from the States were clrculated
alongat the Woarking Groups for their studies, sa that irdividual menbiors
can express thelr ideas on the skeleton of the report of the Committes &Ho
that this aspact could get a more cancrete ghape, During the ssveath
seeling of the Committee held at Delhl an 17th October, 1979 = it was
claritied to the memonrs that it would not be possible to obtain stafl
required for Che Wwork as envisaged in the parliee oeebings and within
these limitations the Committes way have to find & way to complete the
Afsignmant. it wae felt that based an wide range of experience the
members af the Committes had, an atteapt may wmade to prepare an outline
of the Chapters so that these could be supplemented aad improved upon,
[T was decided that aftar skeleton was finalieed the first draft Chapter
wiould be prepazed by the menmaers as aentioned heceander for further

condideration of the Committes.

l . Bhei V.B. Patel,
Chielf Epgineezr {Frojeci)
& Jde, Secy.,; Gujarat.

Ghrr J.R. Malhatra
Chagl Emjiness (Ire. )
Bhiopal (M.FPl)

L i3 Shri R.E. Jaim
Addl. Chi=f Engineer
ibesigns) Hoorkee,

1. Shel J,5. Napheay
Chief Engineer
(LT T

lonptral Weater Commission.

5., Shrl C.R. Mukherjes
FasChd, Bhakra & Beas
Management Hoard,

L Shri A.K. Biswas,
Coet Accountant

Chapter on Labour Utilizatsan
{Terms of Reference MNo.l)

Chapters on Stendard Specifica-
tions and Method of Measuremente
(Tarmes of BEef. II (k) & (o)

Chapter: on Standard Descriptron
of main items gnd Rnalysis of
Fates (Terms of Ref. 11 (a) & {d)

Chapter on Technigies of Hateriasl
Management and Inventory Conteol,
Parformance a3d Ourpuat of Earth
Moving Machinery (Terms of Ref.
LI & V).

Chapter on Material Procurements
Performanoe Budget & Cost Cells
{Termg of Ref., IL1 & IV]).

Chapter on Perforcance Budoeting
and Cost Calls,
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1.13 While framipg the rate analysis, the changes in the teannology
of construction in the past few yedrs pave been kept in view as the break
ap of the operatiens of various ltous differ from what is being adoptoed
in the senventional analysis.

1.14 A review of contrEact speclilcatlions of works adopted by various
Brtates show that every State project evolves its own specificatilons. Lt
s felt rhat no uniform contract specification, centrally drafted, can
sacve the purposa of every project due Co imherent variakblons from projecht
to praject, &8 well as in local practices and availabillty of local ma=
torials required o bo used to ensure sconomy in construction. It 1is,
however, felt that in a large number of itemns connected with River Valley
Projects, a standard pattern of Uniform Contract Specifications cah ba
drawn up. The effort has made to obtaln for referenca and guidance of
che project suthorities Contractual gpaciiical lons listed hersunder EoX

a fow of the major projects takan up recently for conatruction:

il Construction of Barth Dam Rajghat Dam Froject - | R

ii} Construction ol Hasonry Dam Rajghat Dam Project - U.P.
and Appurtenant worka.

iiah Construction of Earth Dan Adopted by Madhya Fradesh
authoritles.

iv) Construction of Masoncy Dan Adopted by Madbhya Fradesh
and Appurtenant works. authorlties,
v Construction of Rock=fill salal Dam - Jammu & Kashmlr

Dam Across Riwver Chenab

vi} besign and fabrication Haranpue Dam
trangportation to site arwd
srrection of Hadial Crest Upper Krishna Project

gatas of siza 15M x 14 for

gpillway of Dam block %4 To Karnataka
59 of Naranpur Dam 5

1.15 The draft Chaptera framad oy the wenberg have baen examined and
Aigoussed at length in the Brh to 13th meetings of the Committes he=ld on
28th January, 1980 Sth & Sth August, 1980, 9th and 10th Dctober, 1980,
jEth Hovember, 1980 23rd Decembar, 1980 and 16th & 17th January, 1981.

Committee foels that the results of deliberations which are Eas<
copdad in various Chapters will introduce benaficial ehanges in execu-—
tian of the projects, framing of the gost estimates and contractual

gpecifications in the varicus eivar valley development projects in the
counbey.
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1.16 The raport has been dividad inte 5 Volumes. The report as the
regult of deliberations containing recommendat ioos of the Committee on
specific terms of reference and the letter of Transmittal are in Volume

Volume I is divided inkto = Chapters as given below:

L)
CHAPTER I
CHAFTER 1I
CHAPTER 111
CHAFTER I
CHAPTER v
CHAPTER VI
LHATER Vil
CHAEL'ER VIII
CHAPTER i
CHAFPTER x
CHAE'TER XL
Volume 1I,
Volume 11
Volume 111
IV & WV,

Introduchory:
Labour Utilisatiosn on River Vallay.

Standard Descripticn of main items of Universal
Haturs in ratliocnalised Units

standard Specificaticns in Comsonance with
[ndian Standards,

Method of Measurcmaents

Analyels of Rates both for Marmual as well as
Machipery works,

Technigues of Material Monagement and Invenktory
Control .

Performance Badgetlng.

Structure and functions of Cost Accounting
Cells.

Ferforwance ouwtput of Indigencusly maoufac=
tured Imported Bartheoving machinery and
ROFmS .

Bumpary of Recosmendations.

ANnexss .

IV & Vv of the report consiats of the followlng:

Format of the analysis of rates both for manuwal as well ae

machinery,

Hepresentative Contractural specifications of Masonry
Dams, Barth Dam, Rock=£ill dam;Spillway Radial Gates.
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ILs LARBOURE UTELISATION OH
RIVER VALLEY PRUWECTS



CHAPTER LI

IL."LABOUR UTILISATION" OF RIVER VALLEY FROJECTS

INTRODCTION ;

2.01 Human laboor ig one to the main and vital input For any develop-
ment activity. In the field of agriculture and irrigation, labour i= the
backbone of development. The Irrigation projects, particularly the major
and medium schemes not only provide substantial employment opportunities
during their execution, buat also wnder command area development wozrks,
guch as land levelling, field channels, field drains atc, The estimated
input of labour for irrigation and £lood control projects is about 40 to

70% of the total investment, It has thus significant contribution to
meske

2,02 PFrior to 19%1, the total area irrigated im the country was

22,6 m. ha (9.7 m, ha by major and sedium project, and 12.9 m. ha by
minor schemes). By the end of 1973-77 the irrigation potential in the
country rose to 44,2 m, ha,, (20,7 m. ha from major & medium irrigstion
projects and 23.5 m. ha from minor irrigation projects.) The average rate
of creation of irrigation potential from major and mpedium projects wWas

not more than 0.5 m.ha, annually in any of the plans executed upto
1973-74,

Puring the periods 1%74-80, the average rate of creation of
irrigation potential from major & medium projects was little over 1.1 m.
ha per year. By end of 1979=-80, a total potential of about 57 m. ha
will be created through execution of all categories of Irrigation Schemes
and an additien of 7.5 m. ha has been agreed through major & mediam
irrigation projects as a national target for the 6th Flan {1980-B5) ; This
manifold lucrease in the activities demands greater and greater labour
Force, Competing demands of other sectors, agriculture in particular,
have alss increased. The appropriate growth of labour foree, it is found,
is legser than the growth of the demand for labour Further periodic
seasonal and regional variations in the demand greatly influence the
availability For individual operations, Consequently, a need has arlsen
tn study and suggest sultable measures for expleitation to the fullest,
extent of the labour resources avallable in the country on & contiming
baBElE.

2.03 In the past, immediately after Lndependence, the Government of
India, had taken up large and important river valley projects in the [lrst
Five Year Plan, but due to large variations in cost, and under-ectimation,
due to inadeguate information on the rates, the cost of river valley
proiects was needing frequent revisions, resulting in demand and periedic
revision of additional funds. The Government of India had, therefora,
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appeinted a committee of experts, under Chairmanship of Shri P.C.Agarwal,
I.5.E.(Retd, ) Ex-Chisf Engineer, U.B, with two other members under
Ministry of Irrigation and Fower's lettar No, DW-ITI=-7{I]) dated 16.2.54.
The Committee had examined about the rates of important items of work like
earthwork of dams, dykes, excavation of foundations of dams and weirs,
deilling and grouting, concreting, masonry, gate works, etc., done both
machanically as wall as by deployveent of manval labsur, This Committes
had summarised their various recommendations in the Report of the Rate
and Cost Committes part I and IT published - in January 1956, Two major
recommendations Ear the labour component and rate structure of works are:-—

L} For river valley projects, a coordinated development  and
BCOnomY L0 man-power and ogulpment; arnd

ii} a aystem of incentive in the shape of overtime, bonus and
récodni rion of merit be introduced.

The Hateﬂuﬂnd Cost Committee's Report was discussed at the Hirakwod
Seminar in Januacy, 1957, The recommendatlons of che RBates & Cost

Committee contained in the Part-I of the report, as modified by the
findings of the team of officers, wers brought to notice of the
State Gowarnmments.

2.04 The Government of India, Ministry of Agriculture and Irrigation
{Department of ITrrigarvion) had set a Committee to eaxaming the varioas
aspects of labour employment in Major/Medium Irrigation Sector for

B millien ha,, irrigated land programme target under Chairmanship of
Shri 5.B.Khare, Jolnt Secriétary (G.B.) Department of Drrigation,Covermment
of India, The Speclal terms of reference under the letter No, T1(1)/78-
Co-ordination daved TH.1.1978 appointing the Commitbes wepe:

L) Ta assess the gquantum of labour smployved at present both on
dapartmental and contrack works, ocovering categories like
gkilled, semi=-sgkilled and unskilled labourers, from Loecal and
other 5tates for river wvalley projects.

ii} To assess reguirements of labour for 5 years from 1978=53,

111} To analyse strength of labour for different working Seasons;
and continuity of work for labour,

iw) Wage structiure to be analysed from prevailing practices of
enploymant of labour foroe.

vl To compare productivity of lLabour and wages earnéd.
vi)} To pecommend messures to dmprove producEivity of labour, au

make available ppportunities for constant work, and improve
the health standards of labourers.
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vii) To suggest appropriate methods of amployment of labour and
avold middle man's profit.

The report of the Committes was published in 1978.
ASSESSMENT OF LABMIE REQUIREMENT:

2.05 Ltem of Works:

The irrigation projecte are At present being executed moatly
through the contractors. There are, however a few projects like, Hamganga
and Bras-Sutled Link and to some extent Rajasthan Canal, which have been
executed through heavy equipment as well as by employing manual labour
as necessary. Other projects, certaln items of works such as earthen
flanks of composite dam, earthwoerk in large canals, foundation of barrages
and other important works are done departmentally, employing various
types of egquipment., Where the works spread avear the large areas, such as
net work of canals and drains, the work is dane contractually mostly by
local contractors eémploying local labour to the maximum possible axtent.
In recent years, many State Governments have set up construction coTpora=
rions, to name a few the Gujarat State Construction Corparatian, the
Andhra Construction Corporation, the Bihar Construction Corporation and
the Bridge Corporation of Uttar Pradesh, which take up most of construct-
ion in river valley projects. In many States, the works were belng
carried out by emploving piece workers. In some cases, the efforts of
piece workers were supplemented by the use of departmental machinery for
certain eperations such as drilling transpert ete,

2.06 For the river valley projects, thus there is guite an appreciable
opportunity of providing employment to unskilled labourers, semi-skilled
labourers and skilled labourers. The major items of works needing the
labour force can be briefly snumeratsd as under:-

B Masonry/ iz 2 8

L) Excavation of overburden/rock Eocundations, including dieposal
through transport wvehicles.

[ ol
-

Collection of finefcoarse aggragates including screenlng; cart=
ing eteo,

111} Ouarrying operations for rubble of masonry and its transpart.
iv) Laying masoney and concrate,
v} R.C.C. work including placing bars and erection of centerings.,

vi} Pabrication for stroctural work.
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H)

LA |

L)

El

Fl

Earth Dams:

i} Bxcavation of cut-off trench, dralns and earthwork in small

quantities for supplementing in approaches not avallable to
mechanised squipmeants.

ii} Filters and pitching work including fock tops.

iit} TurFing of slopes.

Canals:

L) Excavation of small canals with bed widths spto 4 M and
depths & M.

11] Dierribution systems and C.D.Works,

M 53

L] Earthwork of approach roads to various sites.
Gates:

1) Slulee and crest gates, workshops.

Buildinge:

1) The residential and pnon~residential buildings needed Cor
Headworks,; camals, for implementation of Project Werks.

Classification of Labour:

2,00

The labour employed for above enlisted works can be broadly

classified i1nto four major classes:-

(=3

(b}

ich

=3

S igoryr Field workers like Assistant Engineers, Junliox
Enginaers, Foreman, CThargeman are covered in this class.

Skilled: The category of workers like drillers, masons, stone—

CULters, carpenters, operators, mechanics are considered in
this class.

Semi=skilled: The category includes helpers, cleaners, pump
and laboratory attendants, wiremen,

Unskilled: Workers not requiring skill but involving only labour,
engagis in carrying mortar and concrete, sarthwork, loading,
unloading cperations, water=sprinklers and water-bearers are
considered as unékilled lLabourers,




2.08 In Irrigation & Power Frojects, the labour or human elament may
vary betwaen 40 to 70 per cent depending on the work and degree of
mechanisation. The labour element includes supervisory staff. However,
the bulk of the labour esployed is unskilled. The cutput of the skilled
and unskilled labour for the type work done based on the available data
of N going projects im 12 States is summarised and given at Annex.I.

The Indian Standard Institution has published coefficients fer 14 major
items of building work on basis of scientific studies carried out by
Central Building Research Institute, A few of these relevant to Biver
Valley Projects alongwith labour putput constants fixed Eor Emplojyment
Guarantee scheme of Maharashtra are also abstracted for general guide-
lines, "The information of the output 1s based on the data made available
by various States, It is felt that there may be some inconsistencles.
It will ba observed that wariation in the output as reparted is rather
wide, the variation within the State ls also high. Ewven if the wage
levels, as prevaillng in the different etates, are conaidered, the wnlt
ecost rate may not be comparable, The information may, therefore, be used
far general guidance, The ugers are, therefore, advised to copduct time
and motion studies to decide norms for their type of labour and
conditions" .

2.049 It i interesting o note that thers 1s wide varliation in output
from region to region. This is essentlally due to yarying productivity of
labour, their working methods difference ln tools engaged, climatlc
conditions and to some extent varying specifications, A careful and systam-
atlic analysis of all thage factors could provide a valuable subject for
research, This ressarch study could perhaps be undertaken by Department
itself or the department may get it done through Hational Council or othex
competent erganisations,

MasonKy:

2,10 From the above available data summarised in fAnnex.l, the owtput
per shift on stone-masonry varies 0.25 cu=, to 4 cum but the normal
output can be taken as 1 to 2 cum per 8 hours shift. The progreas is
dependent on the type of masonry and dregsing requirssents.

The brick masonry output varies from lowest figure of 0.3 gum,,
to highest of 5.0 cum,, in B hours. The general output can be 1% cum
PET mASON.

Earthwork:

F o In ordinary earthwork the outpub per -a pormal young labour can
be taken as 1 cum., to 4 cum. in & hours, Only in Rajasthan, the figures
obtained were high as they are grouped from output of 2 labourers and a
camal cart. The standard output in soils can be 2 te 3 cum per man ghift
oF B hours. In soft rock, it varies from 0.3 to 2,0 cum, and in hard rock
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ae 0:2 to 1 cum of man shift, The putput depends upon climate, nature
of soil and lift and lead involved, and enviranments.

Farecast aof Labonyr rgguirEmeEh:

712 Un most of the river valley projects, which were on going in
different States during 1976-77, it has been observed that labour outlay
is generally of the order of 30%. Thus out of every Rs. 100 lakhs outlay
R&. 30/= lakhe goes to labour, If we take Bs. 10/- as an average man—day
wage, the Mandays needed for Rs. 100/- lakhg investment works out to
1,00,000; and considering the working dayes for River Valley projects as
200 days, the number of persons employed on an average works cub to 1500
men. The ratio of skilled workers to unskilled workers generally comes
to 1 to 2.5. The peak labour strength i noticed to be genarally 25%
mara. The labour requirement indicated above is under the PEESant

degree of mechanisation and would reduce to the extent mechanisation as
wall as labour efficiency increases. The requiramant of labeur is
expected to almost double as compared to 1979-80 level, by Bd4=-85, when
the outlay would bi of the order of Rs. 2347/- crores. The assessmant

of annual labour reguired them is about 3.571 million on average and 4.39
million at peak.

2.13 The Statewise details of requirement of labour is given in
Table T below:-

Name of State Estimate for Expected annual fverane
whole plan estimate towards labour

{1980-85}) the end of plan required

" {Rs.crores) iRG. crores)

1. Andhra Pradesh 985 234 3,58
2. Assam =11 24 .36
i, Bihar 1045 2648 3.949
4. Gujarar 10 144 2.18
5. Haryana 403 94 1.41
&. Himarhal Prade=h 12 Y 0,04
T, Jammua E Eashmir o7 25 0,37
B. Karmataka s08 121 1.81
9. Kerala 256 55 0.83
10, Madhya Pradesh G 245 3,67
11. Maharashtra 1281 299 4_ 48
12. Manipur 42 10 0.15
13. Crissa 49& 127 1.90
14, Punjab 106 72 1.08
15. Rajaschan 6533 127 1.90
16, Tamil BNady 153 35 0.52
17. Teipuxa 19 & 0.09
1B. Uttar Fradesh 14110 i54 5.31
19, West Bamgal 273 =1 1.02
0. Union Territory an o .12
21. Cantral Sector ] a3 .34
Totals _SEHH Z347 35,15
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AVATILABTILITY OF LARDUR

2.74 India haz a large geographical boundary, &n bach H-5 and W-

F directions, The administration of countey is run through Central
Government and other 22 States, The river valley Projects of Major/
Medium Irrigacion Constitute a slgnilicant paet aof our development plans.
They are located in rural areas and are fairly wide spreaded. These
projects might be capital fntensive or labour intensive oF & combination
af both,

2.15 The availability of labour is eequired to be exanined carafully
before embarking upon the implementation. There may be an abundant
supply of labour in a particular area; but whether it can be attracted

to civil construction during the periods, whén activity is at peak,cannot
be taken as grasted, Ours is basieally asgricultural labour. In our
country, the unskilled labourers are mainly available in Orisea, Bihar,
Andhra Pradesh, Rajasthan and Maharashtra partly., These areas which are
rich in labaur cater to the major regquirements of concentrated activitias.
These are supplemented by local labour. ©On scatterad work the main
labour foree is of scattered labour, Their availability 1s widely
fluctuating depending on the demands of AgriculCure. Festivals alseo
influsnce their availability. Even in the States where particular
trades are predesinent, shortages still occur, 8s thay move out to athar
States whera wage structure is better. The availability of labour agalm
depends on the total volume of work undertaken in the State and in the
country as a whole. Since there i 0o proper assossment macle of total
gkills available in different parts of the country shortages 4o OoCur
affecting the execution of projects.

1.16 The Andhra Pradesh labour L& good at quarrylng operatlons, and
magonry work, while that from Orissa, is expert at excavation both open
and underground !lke tunnelling, mining etc. The Khandeshi labour trom
Maharsshtra 18 good at transport jobs and masonry while Ehat of Kerala

is good at arcction works. Rajasthani labourer dominate for work of
axcavation in arid regions, while that of Punjab, Haryana lndicates
expertise in mechanical Fields and carpentry Jobs. The Saurashtra labour
in Gujarat has inclination on excavatCion of earthwork only although small
proporcion is; suited to laying Basonry.

217 The data available on the smployment aspect of construction is
scanty. The one comprehensive sources which glves some idea of employment
in construction activity is the decennial census of population. RS per
1951 census, out of 139.4 million Workers about 1.3 million (0D.83%) are
in construction acstivity. The figures of 1361 ars registered as 187
million workers, with 2.1 million (1.7%} in ponsteuction field. The last
Figures of 1971 census iz 1.23 per cent in construction field.
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.18 From che general studies, made regarding the overall situation of
availability of labour and 'ita requirement, the States can be classi-
fied in three broad groups as 1=

a) Labour-surplus States,
b} Labour-self-safficient States, and lasely
£} Labour-deficient States as under:-

al L. 5 1
These ares=
i) Orissa
ii) Rajasthan
iil) Madhya Pradesh (Chattisgarh there being lesser agricultural
activity}
bj L icient:
These arat=

i) andhra Pradesh (FPalmori labour of Mehbook Nagar Distt, for

aarthwork)
ii) West Bengal
iii) Uttar Pradesh
iv) Tamil Nady
vl Bihar
vi] Karnataka, etc,
) labour deficient States:

Thiase arei=

i) Gujarat
ii) Maharashtra
Lii) Punjab

iv) Haryvarna
v] Jamms & Kashmiy

PRACTICES OF LABOUR RECHULTHENT:

2.19 Limited facilities of labour recrultment ongystematic basis
exigts today and bulk force has to be reoruited by individual elfforte.

2.20 The supsrvisory labour for departmental work is employed throwgh
pmployment exchange. The unskilled category of labour is generally
employed locally on daily basis on Nominal Muster Rolls or on taskwork
or plece work basis. The skilled and semi-skilled are elther smploy=sd on
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monthly basig through employment exchange or on daily on Wominal Muster
Rolls. In West Hengal, all categories of the labour are recruited through
employment exchanges of the respective localities and from surplus staff
of the Irrigation and Waterways Department. In Maharashtra an Emplovment
Guaranteg Scheme was introduced in March, 1972, restricted to minor
Irrigation Works., Since July 1975 this covers the major and medium
lrrigation projects. The labour to varioue projects ig supplied through
the District Collector.

2.2 The Contract labour L= recruited by the Contractor's thumsalves,

in some cases they sub=let the works to sub-contractors and pebty .
contractorsa. The payment to labourers in such cdases is made as per their

work, and is recruited locally or from outeide on the baszis of thair

axpariencea,

2.22 The Contractors generally import labour from outside as the local
labour has tendency to pericdloally return home for festivals, marriages,
agricultural operaticns ete, The Orissa State has enacted the Orissa
Dadan Labour (Control and Begulation) RAct, 1975 which helps laboor
recruitment throuwgh authorised channels. This ensures better conditions
to the labour. The Employment Guarantee Scheme of Maharashtra is a step
to ensure employment and service conditions within the State. The
Orissa Dadan Labour (Control and Regulation) Act, 1975 and the Employment
Guarantes Schame of Maharashtra are kept at Annax. II & III. The Govoern-

ment of Gujarat has a schewe of Right to work and the details are given
in Annex. IV, *

Tha Bihar State has also a system of labower recruitment through
Buredau run by Covernment, This is similar to the Orissa Dadan Act,, i
1875 Scheme, The labourers are ingured under group Insurance by Bureau
and they are bto be paid & single fare to work Bite and seven days wages
for settling.

WAGES AMD OTHER IRNCENTIVES:

2.23 The workers demand for advance for recruitment. They mainly

cover the travel expenses amnd expenditures on establishing thelr camps

an project sited. They also keep gome cash provision for their family
membeys who are left behind in native place. The other incentives
roquired to be offered are hutments, free water supply, free medical
facilities, subsidised food=grains, tools and plants, entertainment and
weekly or fortnightly off-days. Free transport to site [rom camps is

also offered by some contractors. Some of these facilities and privileges
are covered in the wvarious statutory provisions.

2.24 The wage structure of the construction workers, particularly on

river walley projects is lower than that of organised Indugstrial [abourers.
The construction workers, particularly the unskilled which form the major g
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part is drawn from Agricultural Sector. The construction equipment on
Projects, are now getting saphisticated but the living and working con—
ditions on project are gevere. Therefore, wages are gettlng raised,

2,25 One of the moat important aspect that needs attention is the
wage structure and facilities to be provided at the project. These have
to be clearly laid down before project Starts, as it will envolve Einan-
gial commitments, There can not be different wages for different
geotlons of workers performing the Sams task. The contractor is expected
to follow fair wages. What is a fair wage is not defined. The provision
of the Contract-Labour (Regulation and Abolition) Act lays more responsi-
bility on the project authorities, who as a principal employer, has to
specify the wage structure to be paid.

The skilled workers who are employed in industry are entitled to
other benafits, as overtime, paid weekly holiday and national holidaye,
casuil leave and earned leave benefits. They alsse get gratuity and
provident fund facilities. Their employment opportunities in urban
areas are also better. Therefore, the skilled worker if required to work
on project sites ies eften offered higher wages and batter service condit-
ionz. The wage cost, therefore, works out to 70 to 100 per cent of
cash wage rates, vide Annex.V. Their direct payments are also much in
excess of provisions of Minimum Wages Act.

2.26 The labour is engaged on works on one of the following systems:—

al Daily Wages,

b} Job work or task work,
¢} Piece-work,

d}) Commission basls,

@) Land Army,

2.27 In the dally wages system, the payment is made under provisions
of the Minimum Wages Act and has no relevance to the output. This is,
therefore, lese productive and is generally restricted to odd jobs, The
job work system of working is an improvement on the daily wages systes
whore the wages are tied upto production which prowvides inocentiva to
work, This again is suitable only for jobs involving direct employwent
of labour. The piece-work system of working and the Commission basis
of working are intermediate betwsen direct employment of labour and
gcontract eystem of work., It does not involve direet employment of labour.
As the payment is on the basis of unit rates, the labour efficiency is
high. Size of piece-works being relatively gamall & group of families/
villages, having malnly their own labour force, takes works on piesce
work. The cost of work done on this aystem is relatively less as the
middle mén is partially eliminated. In the Land Army System of working
which i& of recent origin, the work is done by a group of workecs
through the Land Army Set-up under statutory provisions.
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LAROHIR HARTTS:

2.8 Wi ts: Each labour group has different work habits., For
labour coming from Agriculture sector, the working season 1% restrlcted
to Mon-Agricultural period only. Some labour groups prefer weekly
holidays, while others observe only one holiday in & fortnight. In
working alse, some labour force prefer to work from sarly morning to
afterncen, while some work from dawn to dusk. The Palmoorl labour waorks
for a Fized number of months and then returns te their home Town.

2,29 Food Habits: The nation is having differest cultural and living
habits in almost &ll States, Therefora, the food habits also differ
widely from State to State, Even in one State, whather small or big,
the food habits differ considerably from district to distriet. Though
the labourers are employed anywhere from one end to another end of 5State
gné Etate to another Btate on account of employment through their
intermediaries, they continue to have their own food habits. They da
not come forward, to ascept the changes if compelled, aven after their
prolonged working in d4ifferent areas other than from which they hail.
Howawar, recently due to the Govermment of India policy bto pay part
wages in form of "Whneat" under 'Food for Work Programme' the labourers
have been acclimatising to wheat instead of their food habits, like
thoge from South India prefer 'Rice' to Wheat, or those who come from
Maharashtra prefer 'Mills' to 'Wheat'. Community kitehens are popular
with geme labour, but these are exceptione as most of the labour manages
family kitchen. Worker Likes to cook his own Food and wants to have his
own fire place for cooking. Even the running of Community messes Or Can-
teens is not easily possible as these have to suit vegetarian and non-
vegetarian, f£igh eating different financial status ete.

This raises the problem of providing kitchen place to each WOrker.
The workers particularly the skilled category always ingist on getting
family accosmodation on works which are for more than one or two yEar's
duration.

2.30 All labourers are not suitable for all types of labour Jobs, and,
therefore, versatile labour forece is not possible to be recruited,

There are, however, labour groups which are either available for more than
one item of work, say Transport of Excavation, or Cencreting or Motor
manufacturing. At times, they can be trained for ather suitable jobs.

The labourers from Andhra or Orissa may adopt different tools and
implementa of excavatlon and transport facilities. Thie 1s reguired to
e borne Ln mind, at the time of drawing a blue=print of implementation
gohedule of Major/Medium schemes.

OUTLOOK OF CONSTRUCTION WORKERS:

2.3 It could be said that construction workers, particularly thosa
working on the projects have rare qualities. They take pride in the works
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as they ses that thoy are building some thing for the country. Their
way of thinking ls usually service and sacrifice oriented. They have
caome to odd places away from their homes, to places where the land is
virgin, devolid of even sminimum facilities available in towns or cities,

3.32 Job satizfaction of man-power should be oo of the aius of
construction management. Singe this leads to & greater degree: of
participation and involvement which 1is a pre-requisite for better
performance., These should include adequate pay, good working conditions,
safety, insurances againet injury and risks and human approach to their
problemg. Tf this is pot achieved the assumption that labour intensive
work ie economical and also leads to betterment of living conditions of
people will not be achieved, Ultimate results and benefits from the
praoject also will not accure in time.

o0y how best to take care of the out Isak and motivate them is
a factor that needs orientation and training amang construction engineers
both from the department and construction agencies,

LABOUR LAWS:

2.33 There is no comprehensive labour legislation to govern and control
the over all aspects of construction employment and the worker, parci-

cularly se on Irrigation and Fower Projects. There are as many as 15 Lawa
and ACts which aré made applicable on construction site, They are State
or Central Acts. They are enumerated briefly below:=

11 The Workman's Compensation Act, 1923:

An act to provide for the payment of compensation by certain class
of employees to their workmen for injury by accident,

2 The Payment of Wages Act 1936:

The act to regulate the payment of wages to certain classes of
persons emploved in Industry,

ES rial Employmes g i Aot, 1946:

An act to require employers in Industrial Establishment formally
to define conditions of employvment under thom,

a4 The Industrial Disputs Act, 1947

An act to mpke provision for the investigations and in settlement
of Industrial disputes and for certain other purposes.
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53 The Factories Act, 19483

An act to consolidate and a=mend the Law regulating Labour in
factories,

[y The Minimum Wages Act, 1948z

The act to provide for fixing minimus rates of wages in certaln
emnployments,

T The Emplovees Provident Punds Act, 1952:

The Act to provide For the Institution of Provident Pund For
employeas in factories and other establishments,

B The Mines Act, 1952

An act to amend and consclidate the law relating te tha
regulation of labour and safety.

) The BEmployment Exchange Act, 1958,
(Compulsary Motification of Vacancies).

An act reguiring the emplover to notify vacancies in certain
categoriesa and to call for registered candidates from the Local Employment
Exchange,

1) Th EEEr-Eln.‘U.:-EE hot, 19613

An act to provide for the requlation and control of training af
apprentices in trades apd for matters econnected therewith.

11} The Motor Transport Workers Act, 1961:

An act to provide for the welfare of Motor Transport Workers
amd to regqulate the conditions of thelr wark.

121 The Personal Injuries (Compensation Insurance) Act, 1061z

An act to impose on employers a liability to pay compensation to
workmen, sustaining personal injuries, and to provide for the insurance of.

13) The Fayment of Bonus Act, (966:

An act to provide for payment of BDonus to persons emploved in certain
establishment and in matters connected therewith.
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T14% 'l'E -.:'unl'.r.ugl‘_ liE‘!HE jHEm”gLiun anil A.I:lnli'l’.j.nn! BCT, 1T

Afl act to regulate the smployment af contract labour in certain
astablishments and Lo prowvide for the abalition in cartain clroumstancas
and for matters connecited Lherewith.

15} The Payment of Cratulty Act, 1972:

An act te provide for & scheme far the payment of gratuity to
emplovees engaged in Workehops, Mine=s, Shope other establishment and

matkters related to them.

2.34 In addition td these laws, bsome ather laws are also in force in
various states. For example U.P, has following Acts:
ij The [.P. Industrial Disputeo Act, 1947
itll The Uttar Fradesh Dookan Aur Vanijya Adhlsthan Adbiniyem, 1362,
iiil The Emploveent of Childrens Act, 1938,
2.35 When all Laws and Asts are made applicable an Froject sites, it

is likely to result into confufion and conflict., The labour officers are
normally aceustomed to enforcing labour laws, disciplinary actions umder
Industrial Dispute Act, ete., and not to spolve the conflicts that arise By
taking a human approach to problem. There is tendency to get bast out of
21] laws and Acts. The effects may be on either side. Even the construe-
tion agency may explait fully the complexity of labour Acts and Laws,,

te thelr advantage. Hence it is very fecessary that cosprehensive
legislation applicable to Irrigation and poway Project Construction work
are enacted, taking into consideration that construstion work is bagical ly
4 contract form of work, seasonal, temporary and mobile with no pecurity
#ven for the construction agency, whether privatespoblic of Godvsrnmentc
labour intensive, work load varying, and in remote places from Urban areas.

RIGHT TO WORK:

2,36 In the Gujarat State, all workeras either gkilled, semi-skilled or
unskilled have right to get employment on the schemes which can penerate
utiligation of sufficient man-power. The local labour must be el e
first to earn the bread of family, The State Government has formulated
standards For this and keeps a close watch an the progress made through
such employment.,

Smployment Guarantes Scheme:

2.7 Thig echeme has been Formulated by Covernment of Mahacashtra

in March, 1972. This has been Found very useful in ensuring work and proper
wage return to able workers and improving the financial stability of
employed or under-employed people of rural areas, This scheme has been
developed subsequent to closure of scarcity works, The unskilled
labpurers can get suployment wnder this scheme,
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LABOUR OFFICER:

2.38 For the problems related to labourers, regarding thelr intersst
and continuous work, an exclusive Labour officer should be omployed on
eah project @ite, The labour officer can halp in early setClement
of problems of labour. He can salso keep records of various Lypes of

labour force avallable on slite with their preference of work and wage
rates,

PROBLEMS OF LABOUR 3OBILESATION:

2,39 Seasonal Avallability: The major and medium irrigatbicn projects
and power projects have thelr own special complexity being Sea-

gonal, casual and uncertain of continuous employment. The voluse
with intensity depends on vagaries of nature, rains, floods in river etc.
On dam works, the work almost comes to stand=still during the months of
July to September. In tunnel works;, and underground power houses, work
may go on but probless of pumpdng, land slides may bring closure of works.
Aleo each activity has different pericds of work. Thersfore, for Project
Workers there is a constant change of place of work. Every one has to
move oput after the construstion work is over. This has fnherent problems
of housing, eduscation, envircnmeonts and Family problems. Likewlse
agricultural labour shifts to farms during perlods of agriculture operations
which conflict with the working period on construction jobs. Ewven in
agriculture,ths requivement Lz varying and highly fluctuating resulting in
difficult situation for planning the labour recrultment for construction
activity, Further the local labour availability suddenly dropa during
festivals and marriage season.

2.40 Imported Iobour force from other States, at times does not get
gottlad at certain sites, on account of their food habita or climatic
changes, which are difficult to sdjust. Freguent cold weather or anow

fall are diffiecult for labourers from Southern Stares. The new law control-
1ing the movement of labour from State to State has greated some furthar

problems,

2.4 Cogppeting demands: Due o ghifting tendencies of the labour, the
contractors at times has to keep an organised labour force of imported
labour; to keep the tempe of work. In guch situation, imparting training
becomes necessary. The demands for local and normal activities of the
area receive higher priority from labour as they are used To guch type of
working and that such type of work would be avalilable For years to Coma.
The requirement of the constructlon activity thersfore roeceives lower
priority even if better wages and working facilitiag are offered. Only
when local employment in the normal fields of activities is not possible;
the people have tendency ta come for the construction activity, Thay some
times demand preference in employment Ln areas of actlvities for which
they do not have reguired capabilities. The golution to such situation

32




lies in ereating training facilities,
WURK FOR THE LOCAL AND DISPLACED PERSONS:

2.42 In almost all projects big or small, the rreferences are of
giving employment to local People and people who have been displaced due
to their lands or houses being acquired for che Project. There is no
proper definition, of whp ig local. Even for "displaced", persons
there 1s no proper definition. These croate problems just at the starte
and some compromises are made which affect ths execution of the project
in cost, time and guality, How to tackle this very important marter
needs careful attention at  gocio-political leva] ,

URGANISATION AND FACILITIES:

2.43% Once we consider a larger axtent of labeur utilieation on Rivep
Valley Projects and plan for more labhour intensive and less capieal
intengiwe methods, a thought will have to be given to the Man-managemsent
Froplems at all lovels, On major projects, a large fleet af skilled,
Semi-skilled and unzkilled workers are zettled for construction peried,
Thers will be hany connécted problems, regarding their health facilities,
contractural obligations and Enactment of labour acts. The moEt difficult
problem is to control and motivate the man-power or the Human Rescurces.
The Engineers who take work from the workers have Lo undorstand the human
behaviour and adjust. The Enginesrs are tought more to deal with
materials and machinery or design dEpecte and not human beings. The
WOEKGESE expect the Engineer or hisg subordinate who takes werks from him
Lo look after his interest and welfare. Thers i 5 need for Formal
training of Techniesl Ufficers in Labour Management and the Labour Laws

25 Chey are ultimately responsible for taking the work and there should be
welfare officers, on the ProjEct, appointed to leok afrer the welfare of
the workers. It has also to be appreciated that there ia no system for

2. To keep the labour contended, it ig Beceszsary that basic amenities
of life are provided in the form of well laid labous camps,; good wator
supply, Lighting, sanitation, shepping facilities and dispensary

for medieal aids; craddle Bheds on the werk site for small kids. It is
not enough just to stipulate in the contract what facilities the construc-
tion agency has to give to the workers but it has to be enforced as it haa
an importantc b#aring on management problem,

2,45 The problems of wages, lrregularities in Payment and compensation
in cage of injuriea ar fatal accidents needs to be attended promptly to
redress the grievansies of workers and keep them conbandad.
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CONTIHUOOS EMPLOYMENT :

2.46 Tha working seasons and months when the lahouy strength reaches
its peak, differ from State to STate. From study made by the Khare Cod=
mitroe, regarding the working and non=working seasons, it igs Found that
ir Southeen Region of India has Lwo SEaFUNE, ONE af about 150 days from
Janoary To June and other of about 100 days betywoen hugust to Hovanbay.
The labpar strength poquired in shorier gegalon thus gets/refused to
2/4. In northern States of Rajasthan and U.F.,Punjab, Haryana, the worling
season Ls from Hovember ta June, but with a down rate in March, on account
of harvest season, WArriages and Baisakhi. The peak demand comes in
December to February. 1In cujarat, the working aeason is from Hovember o
June with peaks in January and April., In Easterm regLONS, it is from
qavember to middle af June with poak in March, Thus the projects do noft

provide full time gmployment. Some pimes, the labour TemAlns idle Gue
ot =

1} Short supply of congtructbion matecialaj
{i} Break-down of mnachinesy and power| and
11} Spreading of epidemic.

2.47 rhe continuity of labour ig g lmportant aspect for twWl reasnnst

i} The Project impleméntation programss has o o planned
accordingly; and

ii] Assurance of job to the labour.

The labours can be given continnous wWork By regerving o008
alternative work both for off-peak pericd of working season as wall as
for non=working SEasom. The works like excavation of panals, earthwork
of saddles on higher locations, pitching, extraction of puibble, turfing
or BYen masonry work on flanks can be planned. Such alternative amploy-
ment could provide wark for sufficient labiour force during monecon. This

Labour could incidentally be ayailable to fight against flood hazards
providing them continuous work, saves on juurn;yufa:eg to their home
tewng and ensures availability of labour far nmext working Beason.

2.48 aleernatively during non=working periods, lapourers could ba
paid adegquate compensation for lay off or gubsistence waged in the form
af food and a fraction of their daily wage rate, Fven thay can he
employed to other 4obe, which may regult in higher cost of productiom.

2,49 During consturction Stage a large force skilled and unskilled
labour GQETE trained. This type of labour 1s ganerally in short supply.
We can, therefors, 111 afford to lopee thes. Spto provide thes Jobs on
complation of projects 1s 1n tha intersst of the work as well as workats.
For warious Eeasons, thore is rezlstance fo mobility and, thersiore,
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attempts need to be made to accomsodate them on projecwE within the
State. Second preference would be for providing Jobs im other State. At
the moment no machinary exists at the level of State nr'E'antre to keep
record of availability of guch labeur and to organisze their movements
from project to project. It is, therefora, suggested that at State level
4 cell may be maintained to register them and organise their movemsnt onp
completion of project. A similar eall at Centre, preferably in the
Central Water Commission, can look after gimilar functiong for inter-
Btate movements and registration.

MECHANTSATION:

2.50 The rate of pregress required for some jobs needs mechanisation
of tha effort. Further there are such of Jobs, like concrete dam, rock
fill dam, high earth dam=2, which =an be done only by deployving mechinery,
Mechanisation is this inevitable in certain fields of activitios as
manual labour ig inevitable in certain areas of activity. Only such joba
where both are suitable the choice has to be made by considering various
factors such as rate of Progress required, cost of production by

each method, need far providing employment,

2.51 It aleo needs to be appreciated that machinery needs high
lnvestment. Large inventory is required. Tralned operators Mechanics
and Workshop Personnel are recuired for proper mesintenance and repalrs
of the machlnery. These are in short supply. Mone of these workers
can be had on seasonal ar casual bagis, the component of idle wages paid
to these skilled workers is considerable., Multi-trade training may
bring down the cost to a certain extent. Training programmaes are, there-
fore, required to be arranged. All these factors have to be considered
in decision making regarding choice of construction toachnology.

.52 Availability of labour iIn general is satiafactory. 'The main
problem is that the labour iz not available when required and where
required and of the type regquired. Effective steps to ensure thiz would
help not only in providing continued amployment but also help keeping
the costs low.

£.53 Carcful blending of use of labour and machinery has been found
ugeful in eutting down the costs and locreasing rate of production.
Farticularly 1f intermediate tools are developed te suit to the labour
working practices and careful blending of such tools and machinery with
labour intensive construction technigues, the results could be ' very
encouraging.

2,54 The strategy of implementation could be as under:

a} Modernisation to be done for jobe whers it is inevitable and
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where the job can not be done by panual labour and when
labour is not avallable, 1t can not be Isported sasily or
where labour intensive methods coat exceads mechanised cost
by more Chan 10%.

b} Labour to be used for jobs where labeur fluctuations can De
permitted.

¢} Combination of labour and machinery to be resorted to, where
feasible, for cutting down time and coat.

4} Where time and cost constrains are ot VEry restrictive,
preference 13 to be given to labour intensive methods-

&) Where intensities or value ol work per day are heavy,
machanisation may have ta be adopted.

BALANCE BETWEEN LABOUR AND MECHANTSATTON 1

255 The deoree of mechanisation is both a national issue and the one
that has to be faced by Congtroction Projects Flanners and engineers.
Thusz, the contractor and the Enginesr responsible for the execution of
the project should declde an the bhest asgignment of jobs to pkilled and
ungkilled workers and egquipment. Thiz needs proper training prientation.
LABOIRE IKTERSIVE EROJECTSS

2.50 The following items of works are generally recommended by
various States to. be taken as Labour intensive.

i) Earthwork of put=off trench and earthwork of small dams
inwolving & total earthwork of 1.50 H.Cum.

{i} Stons masonry dam having 2 M. cum. of masonry amd ht.,
'I.I.Pt-ﬂ 40 i,

iit) All pitching and rock toe work.
iv) Concrete work Of lower heighta involving lifts upta 10 m.

v} ranal earthwork and lining having a bed width upto 4 meters
and normal depth of cut upto & M.

vi} Distribution sysTEm af projects, invelving & command upto
000 hectares.

wvii) All approach) roads, jroluding C.D.WoTks.
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2.57 Thae construction methods presently in vague on Irrigation
Prajects for major items of work such as earthwork, foundations of dam,
treatment of foundation, masonry work, concrete work and gates and

hoisting arrangements and canal systems imcluding C.D. works are as
under: -

a) Earth=work
The ecarthwork le generally done byi-

1) Manual labour
i1) Deploying manual labour and transportation by donkeys

iii} By excavation through manual labour and transportation by
trucks

iv) Excavation of sarthwork, rock, and dispesal through trolley

v) Earthwork by means of crawler, tractors scrappers—self
loading or pusher driven, and by draglines and shovels

b} Treatment of foundations:

Foundation tresatment invelves drilling and grouting procedures.
The major work is conducted through mechanised process:

e} Mazonry Dam:

The masonry work of dam can generally be done:

i) By manual labour, employing machins mixing Ol mortar, but
lifting stones, manually. The limitation in lift is about
10 meters, though higher 1ifts have been negotiated in
BOmE CASEE.

oxr’ ii) By mechanised means of lifting stones as well as mortar
gs done in Nagarjunasagar.

d) Coperete Dam:

All concrete dame are done by mechanised means of concrete
pnixing and placement and curing by labour force.

TOOLE INTERMEDIATE TECHNOLOGY:
Z.58 The labour intensive projects have slow pregress dus to limita-
tions of output. With the express need of early benellits to be achiewed

a8 far ag possible all out efforts should be made to gupplement the
works by capital intensive methods, By developing Intermediate tools
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and using them in cosbination with labour, therse could be reduction

in cost and saving in time, Use of Builders holsta, conveyor belts,
winches etc., where addition of these would improve productivity,safety,
avaid tedious and Strenugus works involved in Lift, be congldered.

CONCLUSIONS:
LABOUR INTENSIVE TECHNOLOGY:

.99 In the next Fiwve years (1980-85) about 200 major schemes and
400 te 500 medium firrigation echemes would be implemeated, for the
creation of potential of 7.5 m.ha. The unskilled labour force of 3.5
million on an average and 4.37 million for peak work-losd is estimated
te ke amployed for this herculean, task. Most of the unsgkilled labour
comes from Agriculturs Sector; and Ls btled upto the land. The labour
may be available to the large extent in adequakte number; but at times
when they are roguired during peak periods of working feason, it may not
be possible, to moster full strength on each and every river valleéw
schemes. Therefore, a flexible approach ©o mwchanigation as wall as
labour intensive technology on irrigation project, keeping in vlew Che
rate structure of the items, will have to be adopted.

2,80 out af the expected capital cutlay of Ra. 83,500/ million on
the major-zedium schemes in YIth Plan, about B7% of outlay l.e.

Rs, 55,945/~ million could be congidered as labour intengive. Almost
a1l canal works including their distribution systems and linings,
congtruction colonies of the projects, approach rpads, on-farm develop-
ment works, drainage systems, improvement schames should be covered as
labour intensive schemsas,

261 Regarding the headworks to be taken up ag labour intensive
scheses, factors like nature of work, target of completion, economic
investment of egquipment and their limitations as discussed sarlier,

and problem of wmanagement with skilled labour should be compared vis
availability of labour. The studies recently carried out by World

Bank Team in India, Indonesia, Kenya and other countries indicate "Labour
intensive methods are technically feasible for wide range of construction
activitieg and can generally produce the same guantity of products as
capital intensive methods®.

The Labour productivity can be improved very significantly by
introduction of certasin organisational, management and mechanical
improvement. With superier toocls high incentives and good management
labour productivitly can be improved to the point that Labour Intensive
methods can be fully competitive with equipment - intensive methods®.

The earth dams of small magnitude involving 71.50 M.Cum of sarthwork OF
30 m height for masonry dams of 30-40 m height should be planned as la-
bour intensive works provided head load involved are less than 300 wetres.
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2,81 advance planming for capital intensive major projects which

are multipurpose, should be done at project approval stage, after
accounting for the work possible to be done by labour intensive mathads .

It hag to be &dppreciated that human element s essentially preduminant

in any labour intensive wark. The labour intensive work could be undertaken
by thope who have milti=diseiplinary tralning in behavieural and scclal
sotences as well as in technology.

Blending of labour gnd maghinery:
2,63 For head works, envisaglng sonstruction of magoncy gpi Llway and

parth dam, or entire masonry dam, the masonry dam worke could be planned
a5 labour intensive if helght of dam is limited say 30 - 40 m. hta.

2,64 Mgghgnisu;iﬂn:

aj Mechanisation for large ponorets jobs is inevitable.

b} All earth dam invelving placement of earth more than 1.50
M, cum,, within a short sSpan of 2 ta 3 years, can be
implemented through mechanisation, even 1f 1ittle cogtliaz.
The availability of skilled labour From completed project
or under complation gan be kept in mind &C the tlme of
planning for mechanlsation, Even here usae of higher trans=
porting fleet like trucks anpd tippers LE can b adopled.
This would help in Kespiod the costa low.,

LABCUR RECRUOTTMERT METHODS ©

Z.65 There exists varlous labour Feerultment methods . Labowr laws and
acte are also many. SOmE unified labour recruoltment methods and labour
Jaws are deglirable.

H.E'.E-DI'-'I,I'-lE'HDHTlL'IHE FOR LABOUR WELFAERE FACILITIES:
2.6E al Etrigkt E e +- of 13 r WwE T

The provisions of local labeur laws should be stelctly
enfarced,

p] AMdequate Housingt

well planned labour canps with adequate Eloor space ahould
ba provided. To help in finanoing this inwvestment, 15 Lo go% of adwanca
payment against completed regidential labpux should be permitted under
the contract.
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2! Mater Supply: :

Facilities of good drinking water should be ensured in
labour camps.

d] TIrangport Facilit leg:

The Project authorities/contractors should provide free
transport facilities to and From labour coloniss to logation af work.

2} Medical Facilitieg:

Medical faciliries, with exelusive medical unit should be
provided at the site of work.

£y & idd Ratimms:

Co-operative shops to supply subsidised facd gralne and
dealing with other basic daily needs, should be organized in the labour
calonies,

g) Check on Epidemics:

Suitable steps should be taken up for exerclsing check on
spread of epldemics like Malaria, Typhoid, Cholera stec,

hl Coptinuity of labowr:

Perspective planning sheuld be made tor continuous emplovment
of labour on completion of one project to other projects to come up. The
slack seagong, (Non-working seasen) alternative works should be regerved
for providing seasonal employment like metal breaking, turfing, pitching
and canal excavatione even if they are costlier. Handicrafts could alga
be considered.

i} Entertainment:
Suitable entertainment shows, or clnemas should be organised.

i) Schogls:

Education programme or schooling facilities be provided by
Project authorities/contractors to the children between 7 Eo 15 Years.

k) Training:

Guitable training programme should be organised to raise the
standard of productivity. The training can be (i) on Job training (idi)
Institutional training. There are about 300 Industrial training Centres
all over the country. Response for institutional training in construction
Activity in trades like Concrete, Viberator, Barbending, Masonry is
rather poor. Much of the effort and bad work could be avoided if trained
persconnel in the trades are avallable. There hae to be, therefoars, on
Job training effort on the project according to the need of work. Some
expenditure shall be earmarked in large projects for training labour in
high productive technigues and introduction of high production tools.



.67 Te take advantage of the trained labour force, -it is congiderad”
desirable to introduce system of registration of skilled warkers. n
completion of a project, a list of such workers likely to be surplus

may be circulated to the projects within the Srate and to other projecte
in the country so that sach pargons which remain unabsorbed within the
State can get absorbed on projects outside the Stata.
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III. STANDARD DESCRIPTION OF MAIN ITEMS GF
UNIVERSAL HATURE 1IN RATIOWALISED
UNITS



CHAPTER ILI

ST IEFTIGH OF MAIN ITEMS HIVERSAT. I ISED
HHLES.

3.0 HECESSLITY M1 TATLION

3.0 A multipurpose river valley project entails a large num=

per of items for execubion. ILrrespective to the type of praject,
whather it is a storage, diversion or run of the river schese
there ara certain items which are common in natues and - are en-
coyntared in each type of praject. In addition there are certain
particular items of work of special nature and these vary from
pro ect to project. The bulk of the items, which largely consti-
tutes the major portion of the project estimate, is of universal
nature, Therefore, these items which are of univérsal nature

for easy identification, need correct descriptlion of their type,
along with ratiomalised unita.

1. 032 In Ehe contract documenta If all the items are gorrectly
defined there are little chances of controversy with the contracs=
ting agency ih interpreting of the items and their payment. The
controversy arises only in the event of ambiguous nature of items
or when there is no ites at all in the conkract. To Ccorrectly
categorise the item of work under axecuticn, a standard descrip=
tion of various iltems along with their units in which the work

is to be measured i%, therefore, imperative. This will enable
easy identification of ene item of work as distinct from another
one., It is neither possible nor practicable to treat each and
gvary item, which will or likely to be encountered during the
course of execution as Universal, bacause there are B Many off
pumber of items whose sppoifications vary greatly from project

to project, depending upon the nature of The job amd the availa-
bility af the construction materials. Such items will have to

he pald according to rates prevalent for that item Himilar 1in
mature on other projects or decided by lnviting the tenders if
the magnitude of the item is big.

! TL F_1TEMS:

3.03 Based on data received from the various authorities

some 44 items were tentatively selected for framing the Standard
description along with rationalised unit. The list being rot
vary exhaustive, has been further amended to include a few mare
itens which are normally required to be executed particularly for
run off the river schemes. A large number of multipurpose river
valley projects of Ganga and Yamuna valley, which are under sxo-
cution or in Stage of planning, have, therefore, been stdied B0



a5 to include all items of wniversal nature as far as possible.
While laying the standards the nomenclature has been made brief,
leaving other relevant information to be covered by the specl=
Fications.

FATLOMALISED UNIT:

3.0ad In the units of measure for payment a large diversity
ex16ts at present according to local practices on works of River
Vaklley Projects. For the gates of barrages; spillwave and sluic—
25 the unit measure specified is per set per Hog.,; per SQUAre
wmetre or per Lon, Grouting is another important ltes where dif-
ferent practices are fcllowed., On. some works of the River Val=-
ley Projects; measurement Eor payment is mads on the basis of
total cubic metre of fluld grout mixture injected in all holes,
regardlesd of grout mixture used. The onit of measure far Metal
Seals 15 either per Metre or by Welght. While cemputing the gquan=
tity of water sS0ps no Separate payment Ls however made for laps,
Drazing, punching and bending ete, For such i1temz, which are
common to nanbetr of projects, some standardization 18 necesSary.

.05 The gates for barrages, spillways, sloices, which are
narmal ly custom made according te specific deslgns amd conform-
ing ta the fabrication drawinge prepared by the manufacturer's,
the unit of measure could be a set, or number or even area; dep—
amding on the asupplies/manufacturer's guotation amnd the bid price
accepted, Tu specify paymant on the basis of rate par ton of
welght woald be conbersome gl to some extent lmpracticable. The
unit of oeasure for these ltems at S.Mo. 41, 42 and 44 in ML, ,

ig intended only for framing the preject astimate.

3,06 The gperation of grouting depends on the voids bo be
filled and it is customary L& SLart groulfing operatClon with Thin
grout and gradually thicken it. The measurement of all typez of
grouts as such should be on basls of weight of paterial 1o the
grout actually torced into the holes. The umits of measure LoT
items at S1. Mo. 2%, 22, 37 and 38 has been suggested accordingly.

.07 The supply of rew materials by the Marker, far some of

che items such as Metcal Seals, is usually on basis of weight,

The unit of measure for such itema at 5L, Mo, 12(a] and 12(¢)

has been specified per "Eg" so as te bring it in lipe with wilt

of supply by Market, as in the case of gate. When the gauge of

the material to be used and the dimensions are specified and are
Lixed it could be convenient Lo seasure these by length of specified
gauge and dimension in metres or 1n Sguare metres,

i.08 The unit pf measure in 'Em¥ fof iresms A€ 51. Ho. (48)
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Water Courses and 51. No. (49) Digtributaries 16 intended only
for the purpose of framing project gstimate. Even for this pur-
pose the unit cost per km,, will have Lo be determined consider=
ing combinations of Warious channael secticns adopted for the pro=-
ject as the channel Bactions Vary congiderably ewven in the same
pEa ject,

LTEMS UNI B

.04 Tha Standard Description of the items of Universal Hature
in Rationalised Units are given hereunder:-

3 Ny Ltems T ad LE
¥ Rock Excavation in foundation Far Cum,
e Common Excavation in dams and

barrages Per Cum.
= Earth £ill in Dom Per Cum.
4. Rock Eill in dam Per Cum.
5 . Inverted Eilter Fer Cum.
B Stona riprap or pitching Fer Cum,
7. Stone masonry' in hearting of dam Tox DCum,
B. Face mascnry 1i4 in dams Fer Cum.
9, Mazs concrete in dams (H-100) Per Cum,

10, {i) Concrete M-150 Ln spillways,
dams bridge piers and intake Par

£ B

(i1} Concrate M-200 Ln dams and ppillwavs. FPer

{111} Concrete M-250 in da=s, Epillways and

head WorkKe. BPar Cums.
11. Mild steel reinforcement Per Tonns
12, Seals:

(@) Furnishing and installing copper seal Fer Eg.

(B} Purnishing and installing ashphalt
E=al Per H.M.
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13.

Ta.

2l .

i

A3,

4.

25.

ib.
27.
28,
.-
3,

31,

(o) Purnishing and installing monel metal seal

Roek belt in tunnels
Pen Stocks linera

Rock ExcavarCion in tunnels

Fabrication and erection of steel supports
Eor underground axcavation

Shotersting

Dewatering of focundaticns

Earth Work in lip cutting in bed and
Blope Ln all types of soils

Drilling Grout holes

fa) Upkto 5,0 M depth
tB) More tham 5.0 ® depth

Grouting in dam/barrage foundation.

Grouting in tunnels

Granite setts
Boulder setts

Pumped concrete of specilied grade
in pen-stocks and surge shaft.

Coarse hggregates

Sand (crushed)

Concrete in Power House Sub-sTtructure
Concrete in Power Housse Super Structure
Structural steel wark for Power House

Shest piling

47

Fer K.

Par K. M,
Par tonne.

Par Cum,

FPer tonne,

Per Bag of 50 Kg of
Cement Consumption.

Per EWH Consumptian

Pexr Cum,

Fer R.M.,

Per bag of 50 Kg of
camant consumptlon

Fer bag of 50 Eg of
camant COnSUmMEE1an

Fer Cuss,

Per Cuan.,

Per Cum.
Pexr Cum.,
Par Cum.
Par Cum,
Par Cum,
M.T.

M. Tons



36,

3.

.

285

4o,

a4l .

dda

43.

44,
45,
46,
A7,
a8
0.

an.

61,

Shaft Excavaition
Canal Excavallon
Tile liping in canals

Concreta lining of canale
{of specified thickness)

Pressure reolicf valves

Bentonite Grouting

Chemical Groutineg

Rock tos
Farm work and shuttering

{a} Flain
() Curwed

Radial gates for splllway

Sluice gates for Lrrigation cublets,
tunnel intakes, draft tube gates.

Gantry Crane

Barrage gates
Stoplog gates
Trash racks

Butterfly wvalwves

Water coursed [Secticns to be gpecificd)

Distributorise (Secrions to be specified)

Prestressed Anchors

Furnighing and installing passenger elevator

Fer Tum,
Far Cuwm,
S5g. ™

Sg. M

WoB.

Por Kg of Benkonite
Consumption.

Fer Kg. of Chemical
Consumpt ion,

Par Cuam,.

gg. H

M.T,

M.1.

According to epeci=
ficaticns

Per Em,
Per Km.

Hos, (Bccording To
specifications}

Job/rhumber




2.

33,

54,

G

6.

574

Pangtruction of haul roads
Construction of b.1 m wide metalled Road
Fainting of liners

Falsa roofing

Concrete pre-trench for diaphragm Walls

Plastic concrete diaphragn wall

4%

Par Em.
Fer Fm,
8q. M

25, M (hcoording
to specifications}.

Per H.M.

Par Cu. m
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CHAPTER IV

ETANDARD SPECIFICATION 1IN CONSHANCE
WITH IHDIAN STANDARDS

4,0 STANDARD SPECIFICATION IN VOGUE IH STATES PRIOR TO INTRODUCTION
OF INDIAN STANDARDS

4.0 Expeution of public works is done both on contrackt and by deploy-
ment of departmental machinery and labour force. Works have to be oxe=
cuted as par pre-determined de8igns. Specifications of every component
item of Work is &n intecral part of the degign. Therefore, before axe-
eution is taken up writing out specifications of Work is essantial; it
may be for contract work or for departmental work. specifications lay
Aown the cemplete methodology of producing 4 finish product which ghoiald
ke according to the stipulated design. Specifications have, therefore,
to ecover the following litems: )

i. type and guality of materials going inte production
af an item,

1. petliod of testing the guality of inputs,
iii. proportioning of various inputs,
iw. methodelogy of execution,
V. required strength of varlious components of the

finished Job,

wis procadure of TesTing the strengthfguality of various
coaponents of the Finished job Eo ensuirs stipulated
design.

4.0.2 Prior TO independence (1947} varlous Central and State fanstrub=
tion agencies had prepared their own specifications for pgecution of rheir
Works. To name a few important ones these were M.E.S, Hand-beok, Bombay
#.%.0. Hand-book, Punjab, E.W.D. Specifications Indian Railway Code of
practice, Indian Roads Congress Standards eto. Most of these specilicas
tions were based on the aricish model except that thesec werd manual
lahour oriented because of very little mechanisation in oiwil enginesr-=
ing construction in the country, during that period. A5 fap as the
cuality of materials and their testing procedures for guallity and strength
{coverad under Sub-paras i,ii; v and vi of psra 4.0.1 above)] the aftore-
said specification raferred to the followlng grandards:-

i. gritish Standard Specifications: and codes of practices;



il American Society for Testing and Materials -designa-
tion (ASTM);

iil. American Concrete Inatitute Buildings regulations
(ACI Codes).

woRK DONE BY I.5.I. ON THE SUBJECT:

d4.0.3 In the year 1947, Indian Standards Institutlion was set up with
the active support of industrial, scientific and technical ocrganisatlons
in the country. The aims and cbjects ef the institute indlude prepara-
tion of standards relating to products, cosmmodities, materials and pro-
ceEses. The Indian Standards Institution has set up 4 large number of
Technical Committees appointed by the 11 Divigienal Councils of the Ins=
titution dealing with varicus disciplines. The Civil Engineering Divi-
sion Council i= entrusted with the formulation af Standards for ocivil
pnfinesring works including River valley Projects. On these Committees,
experts are taken representing various inter=zta such as Producers,
Consumerz, Technologists, Research and Testing Drganisations, both in
public and private secters. These @xperts work in honorary capacity and
evalve Mational Standards through consensus of opinicn. The I3I have s
for publighed 1400 standards pertaining to civil engineering and bullding
works., The Central Government departments dealing with Civil Engineer=
ing congtruction and all the State Governments have adopted the Indian
Standards. Out of the above 200 standards partain specifically to Eha
various aspecte of design comstruction etc., of River Valley Projects.

DATA BASE FOR I.5.I. STANDARDS:

4,0.4 The Indian Standards Institute has in each of the published
gtandards, indicated the basis on which the gpecifications have been for=
mulated, They have taken into consideration the views of experts, CeEst=
ing authorities, consumers and technologists and have velated the standards
te the practices followed in the countxy and have also derived valuable
assistance from the specifications for various projects involving &imi=
lar items, prevalent in the COUnTIY- They have also taken assistance
from the British Standard specifications and Américan Spacifications as
well as specifications of Canadian, German and Australian bodies, U.3.

Bureau of Reclamation, Tennessee valleoy suthority eCC.

EXTENT TO WHICH STATES/PFROJECTS HAVE ADOPTED I.5.1. IN
THEIR CONTRACTS:

4.0.5 A review of contract speclfications Ior WOrks adopted by varicus
Stares so Far shows that every State/project evolves 1ts own specifica~
tions. The specifications so drafted, however, make a3 reference to the
relevant Indian Standard in 2o far as the fquality of various input like
cement, sand, steel etc,, 1s concermed. Though the Indian Standards have
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brought out the standards regarding workmanship of many items connected
with civil engineering items, the State/Projects, by and large at present
do not adopt these in full. They, however, many a times take guidance
from the description in such Indian Standards and modify the same to
suit the requivement of a particular job, while drafting their own job
gpecifications.

LIMITATION OF ADOPTING [NDIAM STANDARDS [N CONTRACTS:

40,6 Various items, which the spocifications are required Co cover,
are listed Lh paca d.0.7 of this Chapter, When these specifications are
tor b adopboc 2 coocracts, a very important .aspéct to be taken care of
is that Ehu specifications should be capable of ona interprecation only
gn as to avoid any dispute between tha parties to the contract. A
study of various Indian Standards shows thati-—

il srandards relating to specifications for input are definite:

ii) standards relating to testing of inputs and sampling of
finished products are definite, but

i11) standards relating to construction methods uswally stipu-=
late that "the code is required to be supplemented by
special instructions if any for each job".

4,0,7 It may be mentioned here that wherever Indian Standard Code

of practices are available, which give detailed specification For
workmanship, they should be incorporated in contract specifications, to
the extent they are applicable to the itesm of work as in the process of
formularion of standards a great deal of effert and work is dome in co-
difying the specificationa for work by consultation with all the impar-
tant organisation, in the country, In scme cases, altheough 1.5,
Btandards are ideal, the type of construction material available locally
particularly aggregates and =soils may not strictly meet the ideal require-
ments, I[n such cases, it may be necessary to modify or Sadd a separate
write—up, on apecification,

4.0.8 It is thus seen that there is need to draft contract specifica-
tions for works wherein the construcstion methods specifications have to
be related to sach job, It would, however, be onough if Specifications
go drafted, give only saference to the relevant Ipdian Standard in ré=-
spect of che quality of inputs and mathods of testing the inputs and
sanpling, instead of repsating the Same,
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LIST OF ITEMS FOR WHICH STANDARD CONTRACT SPECIFICATIONS NEED
TO BE FORMULATED:

4.0.9 Just as the Indian Standards can not be uniformly adopted as con-
tract gpecifications and the need of drafting Separate speciflcationg
has becn indicated in the foregoirng paragraphs, it is felt thart no uni-
form contract speficication, centrally drafted, can serve the purposs of
every project, dus to inherent wvariatiom from project to project as well
a5 in local practices and availability of local materials reguired to be
uZed Lo Bnsure scondeny in construction. It is, however, felt that im a
large number of items connected with River valley prajects, 3 standard
pattérn of uniform contract specifications can be drawn up bto remove the
pregent inconsistency which many a tises occur while drafting job speci-
fications for each job. BSuch inconzistencies very often lead to dispute
between the parties to the contract resulting inm delay in execution of
the work thue many times affecting the cost of work, Since the design
practices within the country are fairly uniform, formulation of a uniform
got of contract specifications clearly and unambiguously worked out, to
enable proper implementatiom and guality control, by the authorities
responsible for the same, without creating scope of dispute betwesn the
parties to the contract, appears feasible,

GUIDELTHES FOR FRAMING SPECIFICATIONS OF TUNNELS

4.10 Great care and lmportance has to be given to formulating of spe=
cifications, taking into account the waried conditions wnder which these
works have to be executed, The requiresent of each item must be set out
in elear term2 in the zpecifications, The Indian Standards may have to
be consulted in this respest, and a1l the salient peints indicated in the
relevant sections of the standards have to be incorporated to the extent
they are applicable to the item of work. It may be mentioned here that
for tunnels alome at present, Indian Standards Institution has poblisghed
Indian Btandard Codes of practice for Designs of Tunnele (IS:48B0) and
also Codea of practice for Construction of Tunnels (I5: S878). The
Indian Standard Institute has alse published safety codes for tunnelling
work and other allied items (IS:4756, I5: 4137 & 15: 4081). The codes
of practice for design of tunnels cater to geametic design, hydraulic
design, etructural design of concrete lining in rock and goft strata
and solls, tunnel, supports, and structural design of steel lining

{in IS5: 4880 Parts I to VII).

4,11 The Codes of Practice for construction of tunnels cover the (i)
precision survey and layout {ii) drilling and blasting, (iii} wentilation,
lighting, mucking and dewatering, [iv])tunnelling methods for steeply in-
elined tunnels and shafts, (v) underground excavation in soft strata, [vi)
tunnel supports, (vii) concrete lining, (viii) steel lining and (ix) grout-
ing. (In I5: 5878 Parts I to VII}. The specifications and codes of pra-
ctice published by ISI are perlodically revised and uwp-dated, in keeping
with the latest thinking on design and construction of tunnels, as appli-
cable to Indian conditions.
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4.12 The specifications for tunnels are also detailed in a pumber of
contracts let out by wvarlious river wallay projectd all ower India, These
also cover the technical requirements of various aspects of tunnelling
required to be conatructed for the project in guestion.

4.13 In as much as the specifications for tunnels are concernsd, the
data given above can be relied upon to draft specifications for tumnels,
It is a normal practice with the aukhorities drafting the specifications
pot to accept the respansibality for the geological data mads by them,
and insist on the contracting agency LD COvVer all risks, or, in tha alter-
native, to include the definition of likely sStrata to be gncountered o
mueh wide and all Encompassing, and ask for a flat rate for any and all
likely eventualities. This leads to gpeculation en the part of construc-
tors about the likely eventualities, and pesults in a gamble and in

marny cases unneCeZ5ary delaye frictions betwenn paArtLEs, wasteFul costs
and litigations. All this leads to delay in completing of projocte re-
gulting Ln indirect locssas, and alse increases the direct cost of con-

struction, Thi=z is epeEcsially 8o 1ln the tunnelling jobe to be done in
the Himaleyas,

4,14 {n the advanced counteles, this aspect is given its dus {mpor=
cance. Extenslve geolagical investigations are caorried out, arnd the
data made available Erom thase ;s the basis of tha contract, and for
any varletions encountered in actual execution, the contract provides
for subtable compensatlion. The Comnittes of technical Dfficers have de-
liberated on the issus of changed conditions differing =1Lta conditions
in their report, "Messures for improvement in Contract documents™ - tha
axtract of the rocommspdations are produced below s0 ghat for important
works these could be avallable for guidance-

npiver walléy projects; Hydeo Electric Projects and other sima-
lar major Projects are magtly located in difficult tarrain inwvolving
complicated crngbruction. TEC LS phserved that in spite af beat efforts
taken in making full tnvaestigation, often actual conditions such a8,
Gealogical, Hydrological atc., ar@ some time guite different than what
hag been envigaged in the cender documents.

The Committes deliberated on this igsue extensively and in depth
some members of the Commlttes were of the view that a clausge catering to
changad econditlans a8 per draft below be included 1n the general condi-
tions of contract. They also felt that in the absence of guch a clauba
the arbitrators are lisble to take a restricted view and even the entire
claim on this aspech as nom—-arbitrable.®

nIf during the executlion of the works the contractoT ghall en-
counters substantial change in gealogical, hydrological and other simi-
lar conditions than what have been prescribed in the Tender o artificial
shstructiona, which conditions or shatructions would in hig opinlon not
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have been reasonably foreseen by an experienced conktractor, the contra=
ctor shall give written notice forthwith and submit his claim with Full
details which ghall be considered by the Engineer-incharge on its merits®.

The other view wazs that since there has to be dlwdys an agreemnent
betwoen the enginmeer-in-charge and the contracter about the changed con=
ditions and in case of any difference in opinion about the same it ecan
be taken care of under the clause "Settlemant of disputes” and "arbitra-
tion',

The differing site condition clause as provided in the United
States in their contracts, read as under:

al The contractor shall promptly, and befere such condition
are disturbed notify the contracting officer in wELting
of:= {1) subsurface or latent physical conditions at the
site differing materially from those indicated in his con-
tract or (2) unknown physical conditions at the site, of an
unusual nature, differing materially from those ordinarily
ancountered and generally recognised as inherent in work
of the character provided for in this contract. The
Contracting Officer shall promptly investigate the conditions

and Lf he finds that such conditions do matertally so differ
and csuse an increase or decrease in the Contracior s cost

of, or tha time required for, performance of any part of
the work under this contract, whether or not changed as a
rasult of such conditions, an equitable adjustment shall be
made and the contract modified in writing accordingly.

b) Wo claim of the Contractor under this clause shall bBe al-
lowed unless the centractor has given the notice required
in (a) sbove; provided, however, the time prescribed, there=
fore, may be extended by the Cowt.,

c}  Ho claim by the Contractor for an equitable adjustment here-
under &hall be allowed if asserted after final payment under
this contract.

Some members felt that probably the solution of this issue does
not lie in the provision of "differing site conditisns" clause but in the
avoidance of disclaimers which are generally found in sur contracts, It
was decided that these discussions and views should be on the record in
in the report so that for important works these could be available for
guidance,

1.15 Slthough no set af specifications can be compeshensive and cover

every likely eventuality likely to be encountered especially in underground
works, 1t is suggested that the specifications may be drafted taking into
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account the following:-—

The work of tumnelling in to be split up anto:-

al Tunrelling in Rook Strata
i} in Homogeneous rock conditions,
i1} in Heterogeneous rock conditions,

iia) in Hererogenceous rock conditions subjected to high
waALeET PESSEULDS.

bl Tunnelling in soft strats, including clay, sand; alluvial
ar rerrace deposits with or without water surcharged con=
dition, flowing gzound ste,
The type of tunnelling required to be carrled out and which is
best suited to site conditions will depend on the results of both phy-
siral, geolagical and gesbechnical investigations,

1.786 The mode of excavation and the type of eguipment to be deployed,
both indigencows and imported, will depend an .=

il the site conditions,
ii) the time awvailable for completion,

iii) The availability of equipment,

iv] the economics of using the equipnént vls-a=vis the utilisa-
tion on the project and its adaptability ta other job con=
ditions,

vl the availability of suitable trained personnel.

Ground Supports:

4.17 The type of treatment —regquired for supporting the ground may
included- f

i) consolidation in advance be make the ground competent for
tunnelling trouah ik,

iild consclidation of ground Aafter boring the tunnel,

idd) supporting the excavated section by means of -
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a) shotereting with or without 'wiremesn,
bB) temporary supports and vock bolting,

¢l permanent supporte, designad for varying rock conditions
and loads,

d} forepoling by use of timber or steel secticns.

This can be determined in advance based on the Lnvestigations
earriad out, Sultable resocurces reguired to be developed to cater to
the requirement of supports can be defined at the planning stags.

4.18 Surveying & lavout for tunnel and the accuracy required will wary
From job to job, and may invelve triangulation Survey a5 well as use af
latest technigues such as Disto mats, laser beams etco,

ner

4,19 The type of egquipment to be used far drilling & blasting of rock
for excavation of tunnel has to be dotermined at the planning GStage lt-
salf, and ita selecktion depends on the desirable time cycle vis-a-vig
=conoary, the extent of Fragmentation desired, and the feazibility of
making available and laying services such as electric power lines, wventi-
latiaon ducting, compressed air lines, water supply & dewatering lines,
telephone aystem, rail track BLC, Where speed of work is the eritérion
and adequate foreign exchange is avallable, we have befors us the choice
of unlimited drilling and tunnel boring equipmencs suited for every con-
tingency but for the present Indian conditions Lhe establighed Drill-
Blast-Muck operation is still che cheapest mode of tunnelling,

Salfety Consideration apd NMentilation:

4,20 The safety considerstions in the tunnal, including supply of
frash air for ventilation, the quantum of which varies depending on the
Lype of equilpment and number of PRrsrng; are te b= laild down,

srads gf Tunne]:

4,21 The grade of tunnel has to be kept keepdng in view the economi-
cal operating range of the Bjuipment planned to the oxtent practicable,
If hewever, the grade of tunnel is ragquired to be steeper to cater for
technical or other raquirements, the equipmeént planned has to be meodi Fied

to sult the grade of the tunnel.
D ir Tu L

4.22 The extent of seepage water antielpated, which will have to be-
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drained off andfer pumped cut depending on the grade of tunnel, and the.
provision for dewatering arrangements has to be specified specially in the
Himalayan tunnels, as ln course of time we will have to tackle jobs below
the anow capped mountaing. The type of pumping equipment will be dependent
on the availability of adeguate electric power Lor the execution of the

project.

Lngtrumentations

4.23 To record the rock loads actually developed and also for carrying
put cther geotechnical cbeservations, instrumentation is to be provided,
in consultabion with Mining Research Institute, Dhanbad and other re=
gearch organisations already engaged in this work., This will help not
only the maintenance of tunnel later but the data collected will come in
handy for other jebs yet to come up,

Lining of Tunnel:

1.24 The type of tunnel lining to be provided wiz,, steel or concrete
or leaving the tunnel unlined except in Stretches where rock is weak, is
dependent on the condition of strata as anticipated, and the purpose for
which the tunnel is to be used.

In case of steel lining, the tyvpe of steel to be used, and mathod
of construction of lining is to be specified.

In case of concrets lining, the strength regquired, type of con-
cerete to be used, the reguirement for quality of ingredients, their mix-
ing, haulage, placement and consolidation are to be specified, The type
of shuttering to be adopted wiz., timber or steel, is to be specified,
ag also the accuracy in the finished section of limed tunnel.

tuality Control and Inspecticns:

4.25 The requirement of guality contrel for various operations of tun-
nel censtruction, and the Inspecticns te be carried cut by inspecting age=
neies for approval at vericus stages, i$% to be laid down in advance to
aveid delay during the stage of execution.

Eigks:

4. 26 Based on the detailed investigations carried ocut, the type of work
anticipated and the extent of variation likely should be specified, The
modus operandi to be followed in case of change in conditions encountered
during execution should be defined.

Measurement and Baymeant

4.27 The epecification should define the method of measurement to be
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adopted for various items of work. It is Suggestoed that the guantity of
excavation be measured in cublc metres and ghall be the solid volume of
the tunnel section measured within pay line specified by the Engineer-
in-charge, irrespective of whether or not the actual excavation falls
within or beyend the said line.

anjnltigniz

a)l Mi Exo on Line:

This is the line defining the boundary of the tunnel section
within which no unexcavated material of any kind and no Bupport
other than permanent structiural support shall be permitted to
IomaEin,

b Pay Lipe:

This is the line set parallel to the minimus excavation line
on 1ts outer side and denotes the mean line upte which payment of
excavation and concrete will be made, irrespecrive of whether the
actual excavation line falls within or sutside it,

The distance between "Minimum excavation line® and “Eayline"
depend on the type of rock met with and experience of operation
in such rocks; however the following values are recommended as
a general guide:-

i} Good rock amenable Lo excavation te require shape 150 mm

ii) Moderately Jointed rock 200 mm
1ii) Highly Jointed roek 250 mm
iv] Bad Weathered rock 300 mm

Fayment Excavariens

Cross-gection for computing quantity of excavation may be taken at
interval of | m to 3 m along the alignment of tunnel. The payment for
the excavation may be made over sach such interval of length as follows:-

i} If the quantity of actual excavation ig egqual or less than
the thecretical guantity computed on basis of payline, the
payment shall be made at full rate applicable and for the
thaoretical quantity computed on kasiz of payline,

i1} If the guantity of actual excavation is more than the theg-
retical quantity computed on basie of payline, the quantity
of actual excavation shall be Split up in two parts and pay-
ment shall be made as:

1




i al For the theoretical guantity compursd on the basis of
payline at full applicable rate.

bl For the balance guantity at & of the applicable rate.

The payment for (b} above shall, however, be considered admis-
sible only if the following conditions are satigfied,

i) The over-breaks are caused due to concealed jointsfaults
and other structural defects in the rock and not due to
lack of reascnable care and skill in excavation on the
part of contractor,

ii) The overbreaks extend beyond payline for the digtance
exceading S00 mm,

141} The guanticy of ovarbreak in 4 slrgle patch exceeds 3#3‘

Itoms of Work of Hapetitive Nature:

4.28 In the River Valley Projects, on many acoasions as in casa of
small warks like cross drainage worke or other Btructures on canales,
branches and distributaries have items of works of repatitive nature with-
out much variations in the specifications. In such Ccases, there would

be strong case for standardisation of specifications For such repetitive
iteéms so that errors in drafting are minimised., In Maharsshtra and Tasmil—
Nadu where Contractual specifications for many items of wark, whieh are
frequently required in public works, have bean drawn by special officers
for use in the State and they are used by giving a mere reforence to Ehe
items, paragraphz in the contract specifications, as regquired, even in
such cases, for large works in the River Valley Project, it would be
MECOEEArY to examine every time whether such general specifications were
applicable te work in gquesticn., The Committee is of the epinion that
Bynthesiz of the standard specifications framed by several Stacves arel
Departmente be undertaken by a specialised cell ass a whole time job,

4.29 £ ion: 3 [THET i £

1) I.5.1I. have so0 far publishad 200 standard specifically per-
Ltaining to various agpects and design constructicn ete., of River Valley
Projects., Wherever Indian Standard Code of practicag are available, whiech
give detailed specification of workmanship, they should be incorporated
in the contract specifications to the extent they are applicabla to the
item of work.

2) While drafting the contract spocification only refarence to

relevant Indian Standarde in respeet of quality of input and method of
testing the input and sampling be glven Lnstead of repoating the =ame,
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3) For large number of items connected with River Valley Pro=
Jects, 8 standard pattern of uniform Contract specification can be drawn
up to remove the present lnoongistency, which many a cimes ooccur whila
drafting iob speclfications Eor each jab.,

4 Greal caré and importance has to be glven to formulating of
Spacificaticons, taking into account the various conditiond undér which
wWoEks have to be execubed,

5l In the River Yalley Frojects on many occasicons, as in case
of small works, like cross drainage works or other structures on Canals,
branches and distributariss, have iteme of work of repetitive nature with-—
out much variations in the specifications. Standardization of specifica-
tipn for Buch repetitive items is r_'e_tqu:irl-_ﬂ:].

6] Synthesis of the stapdard specifications framed by =everal

States and Departments be undertaksn by & specialised cell as a whole
time job.
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V. STENDARD METHODS OF MERSUREMENTS FPARTICULARLY FOR M3
LIKE EARTH WORE 1M EMAANKHENTS, BOULDERLS STACEING JAmb
REPLACEMENT, OVER BREAEAGE IH TUNNELLING .ETC.




CHAPTER W
STANDARD METHODS OF MEASUREMENT
EXLSTING FRACTICES;

5.01 Heasurement occupies a wery important place ip planning and execu-
tion of any river wallay Project from the time of First estimate to

final completion as well as settlement of Faymenta to the conslbruction
agencies. Methods followed for REasurenents not being uniform, congsi=
derable difficulties exist between the practices Followed by one constru-
ction agency and another and also between various Central and State Govern-
ment departments, While it i& recognised that the Syitem of meoasurements
being followed in an organisation is dlso based on the traditional proce-
dures in the area, the Committes feels that the unification of varicus
Eystems at technical lewvel should be very desirable, particularly, as it
permits a4 wider eircle of operation foxr ciwvil enginesring contracets and
elemination of ambiguity and misunderstanding arising out of inadequate
understandings of varipus gystoms followed by different organisation,
which s0 often lead te disputes thereby affecting the Cost Control of
River Valley Projects advarsaly,

3.02 In Public Works Uepartments, including Irrigation Departments, at
the Central and State level, engaged in civil enginecering construction
there is a standard practice of formulation of Schedula of Rates of was=
rious items applicable to the arsa of operation, Such schedule of rates
invariably epecify mode of Leasurements of vardous items, ‘The Indian
Standard Institute (ISI) have also brought out Indian Standards for method
of measurements of buildings and civil engineering works, in 25 parts co-
Vering amongst others the items of Earth Work, Cement Concrete, Stone
mascnry, Form work, Tunnelling, well Foundation eto, A seperate Commit-
tee ;for method of meaturement of works for River Valley Project has been
Set up to formulate standards Cop MBasuréments practices specially for
works of Multipurpose River Valley Projects and the Committes has already
identified about 10 Bubjecte for farmulation of standards, It is sug=
gested that reference should be made in contract specifications and tander
documents that method of measurament should be as per Indian Standards.

RECOMMENDATIONS

.03 Whereas these standards provide comprehensive guidance for
measurements for Works in the fiald of building and edwil engineering
Works, industrial structure mte., the Committee feels that in order

to make the contract unamblguous, it would be Proper to provide method
of measurements &lonyg with the Specifications for each such items of
Wark involved in the Schedule of quantities for the contract for which
8 Eeparate rate ig Stipulated in the contract,




5,04 After detalled deliberations the Committee is of the GpEdnion
that uniform methods of measurements should be prescribed for all such
items for which uniform standard specifications have been proposed,
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VI. ANALYSIS OF RATES BOTH FOR MANUAL
AE WELL A5 MACHINERY WORKES



CHAFTER VI
ANALYEIS OF RATES BOTH FOR MANUAL AS WELL AS MECHINERY ETC.
G Limitations:

.07 Under the terms of refersnce II (d) of Committes on Cost Control

of River Valley Projects, it is envisaged to prepare standard Formats for
analysis of rates of varlous standard items of universal nature pertain=-
ing to river valley projects both for manual and machline working. This

i an attempt to  evolve comprehensive standard schedule of Rates, at
least, for the major items which largely constitute the major pexrtion of
the project estimate ete, WNeedlessto say that due to the diversity of
existing construction practices there is bound to be same variation between
the prevalling practice and the previalons in the standard schedule of
Ratea,

6.02 After Independence, the impact of Socic-sconcmic development
brought im ite wake & certain degree of mechanifation in the developmentsl
aceivities in the country. The glgantie multl-purpose River Valley
Prajects, which have been constructed called for deployement of heavy cons-=
truction equipment on & large scale. Before proceeding for analvais of
rate Eor a unit ftem by Machine workimg, 1t 12 sssamntial to workout the
hourly use rate of Machine/Equipmsent intended to be deployed in completion
of the particular item. For analysis of hourly use rate same 42 Nos, of
machines and eguipments have been identified which are at present being
normally deployed for various types of river valley projects. These
machines incilude the latest type of eguipments which are in yse now a days,
The list of these machines/equipments is enclosed as Annex. VI, There are
geveral methods of determining the prebable cost of owing and operating
construction equipment. Known method will give exact cost under all opera-
tion conditions. At best, the estimate ¢an only be a close approximation
of the cost. Carefully kept records for the eguipment previcusly used
could perhaps give some informations which can be as a guide for a parti-
cular aquipment. Por working out the hourly use rate of equipments we
have drawn materials from the projects of Gapga and Yamuna Valley and the
CWC Guide book on transfer of used sgquipments. The general criteria
adopted for analysis of Hourly use Rate of Machine/Equipment is dealt
subsequently.

General Criteriasz

£.03 The hourly use rate of the squipment comprises of the folluwing
el emants:

{a) Denership cost:
(1} Depreciation;




bl Dperational Cost
1] Ropair charges
i1l Depreciatien and repalr of tyres and tubes
i1ii}) Operators and maintenance ores charges
iv} P.O.L. and Energy Charges;:
v) Miecellaneous supplies,

6.04 The various elements as mentioned above may be evaluated as balow:

(&) OWNERSHIP COST,
(i} Depract Hi3

The depreciation of the Machine ranges From book value to scrap
value, The 8crap valus of the machine shall be 10% of the book valua,
Depreciation in respect of New Machines/ equipments chargeable to the work
shall be calculated as under

Hourly depreciation = 0.ac as shown in fig. 1 below,
L
Depreciation of used Squipment on transfer ghall be calculated in
proportion to the hours worked to life in hours as d4lEo in proportion to
the perisd elapsed Since its acquisition till the date of transfer to tho
life in years and whichever is greater shall be taken as the depreciartion
of the Machine a= shown in fig, 2 bBalow,

The depreciation of the used equipment may ba computed by the
modified straight line methad Starting from the acquisition cost Lill 50%
of the cost in 408 of the life and £il] the resldual value of 10% of cost
in the remaining 60% of life as shown in fig. 2,
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FiG.2 RESIDUAL VALUE DIAGRAM FOR UBED EQUIPMENTY- OHW TRARSFER

Where “O' is the book value of the new Machine which includes cost
of the egulpment, all taxes, Insurance and Carrisge charges ©o the =ite
plus the charges spent on eraction and Commissioning of the Machine.

L' iz the Llife gpan of the machine in hours which are given 1n
Arrex . VI1 as recommended by ¢ P.M.C.=1972 and C.P.M, select group. In
caga of used sguipment/machine the wvalus of 'C' shall he taken as the "
current market price of thé machineg on the date of bransfer. The depre-
olated valoe of the equipment shall then be worked out cn the basle of
the modified straight line diagram &8s shown Ln Fig, 2 taking into considera-
tion tha market price of the machine.

Notes: The depreciation of the eguipment and tyres sghall be claculated
saparately .

(B OPERATIONAL COST:

(1} EBepair Chardeg:

The repair charges should be caken as percentage of total cost ol
machilne which will ke varying £ros maching to machine., Theé pergentage ra=
puir provision as mentioned in CiW.C. Guide book on transfer of usmd squip=
gant have baen adopted io the apalysis of use cates of machines which are
reproduced here i Annex. {(VIL).

(ii} Deppeciation and Repaiy of Tyres and Tubog: .

The houwrly repalr provision may be taken as 15% of the hourly




depreciation. Depreclation af tyres and tubes should be caleulated an
cost of tyres and tubes over the 1ifa of tyres and tubes in hours.

(iidi) o ES HMalntepance Crow O [=I-H

OpErators and mainteénance Crew required to handle a particulsr
machine/equipment, as mentioned in Annex. WILI have been adopted in the
analysis of hourly use rate, The labour constants for handling of the
machines are basad mostly on the provisions of similar type of machines
being used in the various projects of the Stsate of Ottar Pradesh. Tha
crew charges have been worked out as per sctual annual cost over the
operational hours during the VESY The créw charges have bean workad
out For varlous categories as per formula given beloew:

Hﬂﬂl‘l}! coet of a particular Eati_'-gﬂr.r_. -_—_M':th r Salapy W12

Annual operaticnal construction
ef worker hours of the machine

The hourly cost of the entire crew deploved on the cperation of
@ particular sachine would thus be the sum total of the hourly cost of
each labour,

The monthly raté of the various persons in the ecrew shall be taken
a8 those prevalent in the Stares ar the time of framing the Froject esti-
mates. The annual operational hour of the machine can be worked out By
knowing the total life of the machine in years and the scheduled opera-
tional hkours,

Az regards the gquantum of hidden costs of the labour ingpite of
best effort it has not been poBEible to get actual derails of expenditure
en various elements of hidden cost and as such aver and above the crew
charges B0 worked out, a provision of 508 has alse been made for hidden
Eost oF labour to account for amenities to labour such as camp facilities,
leave reserve, hill & hazard allowanee and taking into account the non-
working period in flood SEASOT,

{iv]) O.L. Char Fia Chargeag:

Uptimus fuel consumption per hour may be calculated from the
following:-

0.5 X BHP ¥ C X 4.5 litres per hour,

.26
Whera 0.5 is the epecified fuel consumption of HSD and BHPF is the
rated H.P. af the Bngine, 8.26 i the Lbe., to an imperial gallon of HSD,

Equipment used in tha senstruction industry seldom Gperate at a
constant output or at rated output, except for a short periods of time,

]



A tractor epgine may operate at maximum power when it is leading a scra-
per or negotiating an adverse =lopa. During the balance of its cycle the
demand on the engine will be reduced subatantially, resulting in decreas-
ad consunption of fuel. To allow for this the value of load factor (C)
may ba taken as follows as rocommended by the construction plant arsd ma=-
chinery Committese=1372, taking Lnto congideration the job condition also.

Excellent Ayepage Zevers

1} Wheel type eguipment (en road] 0.25 0.30 0. 40
113 Wheel type equipment (Qff road) 0,50 0, 55 0,60
134} Truck type Tractors 0.50 .63 .75
iwv) Excavators 0.50 0. 55 0,60

Construction eguipment 1s seldom operated the A0 min. in an hour
and therfere, the actual fuel consumption has bheen adopted as 273 of the
optimum fuel consumption worked cut from the above formula.

30 to 25% of the cost of fusl might be provided for the purpose
af ot af lubricants depending upon the type of eguipment. Tha electri-
cal eneryy charges would be ag per actuals.

iv) Migeellanegue Supplies:

The hourly Miscellanecus provision may be kept at 108 of the hour=
ly repair provision. However, this may be saltably increased For tne

machines using wire ropes, cutting edges etc., and in adverse job
conditlions,
B, 05 Baged on above, the formats for working out hourly use rate of

various equipments deployed ln River Valley Projects congtruction are
given in the volume II.

GEMERAL CRITERDA POR AHALYSIS OF RATES:

6, 0 Praparaticn of Project Estimates for any river valley project re-
quires ealculation of the gquantities of various iftema involwved, working
out thelr analysis of rates and computations of their cost. While tha
guantities depend upon the layout and the type of work to be executed,
the sost would depend upon the unit rate of items of works involved in
the constructlion of the Project. The analysis of rates for various items
is worked out taking inte consideration the oost of materials labour

and the ghare af machines irvolved in executing wvarioue items of the
work.
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&.07 AB the Project cost estimates are made before the work is done,
the sstimate gost 15 anly an indication of the order of the actual cost.
The agreement betwsen the estimated and actual cest would depand =ubstan-
Cially upon the accuracy with which this analysis is done, which implies
the usa of precise estimating metheds and correct visualisation of the
manner in which the work woold be execured and the sequence of pperation
NECESEArY.

6. 08 analysis of rates include assessment of five essential Aspects
contributing towards the cost of an item of work:

a) Criteria: Estimating various operations involved,

b} Miterial Cost:Evaluation of material constants, T Bl T me T
of quantitics and costs,

el Labour Cost: Estimating Labour constants and cosws,

di Flant Cost: Estimating the type & Ho,, of mi L pesnt
needs Lo workout hourly use rate of,

i Contractor's Cost of supervision charges and allorating
Overhead & 2nd reasonable Contractor's profit.
Profita:

Criteria;

6. 059 Te Fagilitate the analyeis of rate for any particular Lcem of
work, the various operations contributing towards the item of work are to
be analysed separately, A particular operation inturn involves the appli-
cation of a group of workers, materials and equipment. A copplete analy-—
Eis of rate, thercfore, requires the decermination of costs for varlous
operations developing the gost from basic rates af Labour, material and
machimes For the operation,

Matarial Cost:

6,10 The guantitative agsessment of matorial requirements may be takan
a3 recomnended in the report of the rates and COBE comml bt of Japaury'se,
The guantitative assessment in regpect of certain item 1if not availabloe

in the report may be adopted from other authoritative books or Lhrough
indepandent caleulations based on data af the other projects.

6. 11 The unit cost of varidus materials may b taken as those prevalent
in the States, The appropriate cost for freight, unloading, cartage,
Starage, inspection and testing ete.; should also be imcluded, The rates
of cemant, steel  explogives, diesel, oil;, petrol etec., Should be based on
the latest eirculars, from the office of the Director General of Supplies
and Disposal, State Trading Corporation and Indian Iren and Steel Con-
troller respectively, The ratee of other items may be adopted as being
obtained on the projects of neariy area,
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B.12 Over and abowa the theoretical cquantities of materials computed
by existing noyms and practices thers should be an adegquate provieien fox
wastage allowance and incidentals to the work in the analysis of rates on
all accounts lrcluding handling, short weight, losses in storage etc.
This allowance dr wastage and incidentals to work may be taken upte 5% of
fquantities in case of cement, while For stesl this provision may be mada
upto 4% only as there will be some salvage value of the steel scrap.

In the analysis of rates thia provision has been made B St for cement and
254 for steel reinforcement, and gataes atc,

Labour Cost:
6.13 The time which a laboursr takes in performing a wnit of work would
vary personal factors such as climatie conditions, job supervision and
complexities of operation. The assessment of output of labour should be
made ag per recommendations contalned in the report of Rates and Cost
Commi & tea January 1956 (Part-I)., The labour constants, required for
certain items not covered by the above report; may be taken in consulta-
tion with those adopted in the various river valley projects of similar
nature 8

Wage Hates and Bidden Cost of Labour s

B.14 Daily wage rate structure as given in Table 15,2.1 of the report
of rates anrl cost committeo Jan., '56 need enhancement due to rise in
price imdex. The wages of workers are Periodically revised by the Stace
under the Ztatutery Labour Laws and daily wage rates therefore, should be
taken as theose prevalent in the States at the time of formulation of the
projects,

B.15 apart from the basic wage of a worker, there are other liabilities
accrued due to benefits and amsnities which are given to workers on river
valley projecta. These benefits and amenities may be on aceount of the
following items,
i)} Hill compensatory allowance
i1) Hazard allowance
iil) Travelling allowance
iwv) Medical expenses or benefits,
v) Workman compensation,
vil Free water supply and Power
vii) Subsidized ration
wiii}) Megs Servieces

ix)  Other amenities likely free dresses, gqum boots, helmots,
woollens and mess utensils,

I




Eesides sbove; in the River Valley Projects, work cannot continua
throughout the year as it has to be stopped during the flood season. In
Bome projects casual workers system is not accepted and continuity of the
E2tvicea is given to many workers depending upon the situation at the
project and prevalent practices, The effect of this should also have to
be considersd in the wage rates. The judicious provision of this hidden
cost  of labour, therefore, has to be nade ever and above the basic wage
rate of the labour for each individual project depending on the Statuary
provisions applicable and practices prevalent for Lenefits and amenities
of workers in the project. Im the analysis of rates, this hidden cost
of labour has Been adopted as 50% of the direct labour cost,

Plant Cost:

6,16 The report of the*construction plant and machinery Committea” of
1972 has laid down guide lines for "hourly use rates" of equipments and
have made recommendations for life of equipment and repair provision ete.
These norms have been adopted For detérmination of the cost of operations
of the plant. The hourly use rate of any equipment comprising of all

the Charges have already been dealt in the para 6,03,

.17 Prices of various equipment at project site should be taken on

the basis of recent quotations inoluding all tawxes and freight eto.,

where as the life of machines and the charges on account of depreciatcion
repairs and maintenanca should be taken as given in the para &,03 General
Criteria on hoorly use rate of various machines and equipmentsz, The
proforma for ues rate of 42 machinos and equipments as llsted in Annex,
VII are given saparately in Volume I1,

Con ol b zad & Frofits:

6.8 For any job analysis the following two aspects Are o bé conGi-
dered:

al Items charged to work.
b} Managerial charges.

The ltems, charges to works, are the preliminary and enabling works such
a8 ramps, work sheds, water supply, eleetrification arrangements, Plant
foundation and erection etc, Where ag the managerisl charges which
constitute the Contractor's over-he=ad should include (i) BEmoluments of
managerial and clerical staff (ii) General establishment wateh and wagd,
sanitary and mess ste, (iii1) Loeal ponveyance (iv) Travelling expenses
(v) Medical and sanitation (vi) Social welfare (vii) Office expenses and
{viii) Share of head office exponsas, The Interest of all types and
Bank Guarantes charges are considered direct chavges amd rightly debi-
table to works,
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In addition to the contractor over-heads, a reasonable percéntage

of profit be allowed to the centractor, Since it i1s difficult to iﬁtnf
tify over-heads and profits precisely, both thase together way be prowvid-
ed at Z0% of the prime CosL in the analysis of ratea,

In cage of departmental works, it is expected that the addition-
al departmental charges, which may not include profit, would also ba

about 20%,

Based on abowe, tha format for analysls of rates of varipus itéms
a8 indicatad in para 3.09 are dealt im volume=II.

M_B:-wWhensver standard or schedule of rates are ravised or
there ie necessity to do &0, the primary guiding prin-
ciple ghould be escalation in labour and material cost
and not the trend of rates quoted by the Contractors

6,14 Conclusi B daciong:

i} For Fixing the hourly wuse rate of Machines and Egquipments the
evaluation of varlous slements of ownership and operation cost should
be done as detailed out.

ii] Format for working out hourly uge rate pf various machines and
equipments deploved in Hiwer Valley Projects conStruction as given in
volume TT be followed,

11149 Judicious provision of hidden cost of labour has to be made aver
above the baslc wage of the labour deperding on statutory provigions
applicable and practices prevalent for benefits and amenities to workers
in the project.’ In the format of analysis this hidden cost has been
adopted as 50% of the diréct cost of labour.

i) It 1s difficulc to identify overheads and profita precisely a
provision at 20% of prime cost as made in the analysis of rates is re-
aommended , :

Wl Format of Analyais pf items of Uniwversal MWature as indicated in
para 3.09 and as dealt in Volwne II is recommended,

wi) wWhere gtandard or schedule of rates are revissd or wherég is ne-
cessloy to do =50, the primary guiding principle shonld be escalation in
Labpur and Matarial Cost and not the trend of rates quoted by contractors.
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VII. TECHNIQUES ON MATERIAL MANAGEMENT
AND IRVENTORY COMTROL




CHAPTER  VII1

HMATERIAL HANAGEMENT AND INWENTORY OORTREOL

Goals an juctives:
7.0 Materlals management in any Project is primarlly cqncﬂ;neﬂ with
gupply, storsge and contrel of incoming materials with the cbjective of
ensuring that maximum walue ig obtained from the expenditure 1ncqrred o7
the Bame. The materials management plays a wital role in the efficient
urilisation of rescurces. In the irrigation sector it is still more im—
portant to have proper utilisation of scarce construction materials, equip-
ment, Epare part$ eté. The inrerest of project authorities in batter
Inventory management is much more now than it was a few years back. The
word inventory implies the stock of physical goods or commodities. A
classical definition of inventory may be that it is an idle resource of
any kind having an economic velue. From this it follows that the in-
ventory control is planning and devising progedure to maintain an optimal
level of the idle resources, Inventory contrel thus is also veary impor-
tant for a preject. The annual inventory value of spares and egquipment
of any project may run in several crore of rupess. Much of it may be
glow moving or non-moving dead stock. The adoption of modesen systeme
and techniguea of material management apd Lnventory comtrol i, therefore,
necegsary for the project to achieve optimum inventory lavels and thus
reducing the expense in maintaining the surplus Btock while at the same
time minimising the risk and fregquency of costly stock-outs. This would
lead bto greater cperatisnal efficlency, optimum utilisation of materials
and savinge in costsd,

Clagzification of Materizls:

7.02 The materiala cad be classified in terme of differant uses. This
enables to appreciate the peculisrity and problems in the varisty of
uses. Ancther reason for a detailed differentiation based on the usage
is to enable to adopt appropriate control techniques to sult the nesds.
Macerials may be el3ssified as raw materlals, consumabled, spared eto.

1} H Materialsa:

Raw materials are the majer input into a preject. As any break

in the supply of these materials will keep the proeduction idle,
their importance can be easily visualized. There are two impor-
tant fagtors which determine the reguirement of this typs of
material, One 1s the consumption rate and other is the gritica-
lity or importance of the item. The tighter control has therefore
to be exerclsed in the case of materials which hawve a higher con-
sumption and higher criticality, The supply of raw materials may
be regular or seasonal and Lts rescurces may be local or foreign,




These conditions will affect rhe lead bime also, Depending
upon the various conditions the requirement levels will have
to be fixed.

i) gumahbl] eg:

Thege are the materials which act 45 4 catalyst in the produsiion
Process, like fuel oil, lubricsnts eotc. Thaes can also be
classifled accarding to their consuaption and critieality. In
SOmE cases a consumable like fuel oil accounts For gord guanticy,
Hormally these items do nat wreate any supply problem but thers
can be instances of shortages like one ofton find4 in fual oil,

1§4} B =H

tion is necessary ta resolve the waricus problems relating to
them. It 18 estimated that Epares worth rupees 50 crore are avail-
able in the country at present, Further about E8.82 crore worth

of spares may be roguired to be proured and handled during the
Vith Plan periodg,

HMatoerials Procurenant

7.03 The purchases during the construction stage of a river vallay
Project rolate not only to the materials which are issued direct to works
but a host ef other materials, tools and plant and equipment which ara
required for the workshop, transport yard, Lownship, offices etc, The
Barth=moving machinery, ubiguitous in civer-valley projeects, finds it
cost and expenditure on ics Qperation and maintenance ultimately charged
Lo works. Practically all the items of cost of a4 departmontally executed
work except salaries, wages and cost of land relate direstly or indirectly
to purchase and transportation, Prom this can be imagined the importance
of materials procurement apd 1ts constribution to eccst conftrol, Needloss
te add, the work 'Materials' has to be construed in a wider sense so as

t0 include all the items of purchase,

The Ratire of Items Purchased ;

T.04 The list of annual purchases af a departmentally execouted project
will inclode cement, steel, gquarried material, cimber, ropes, industrial
gases (or, items like calcium carbide, cylinders etc. for departmencal
manufacture and storage of Industrial gasss), welding materials, explo-
8ives and detonators, diesel, petrol and Lubricants, paints, hardwares,
clothing etc. For uniform of Labour and security staff, lire-lighting
Buipment, office equipment and Stationery, light and heavy vehicles and
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tools and Plants, special tools and plants like earthmoving machinery,
and the epare parts for the various tools and plants. The list is far
from exhaustive and gives only & broad idea of the purchased ltems.

An Anatomy of The Pressnt SvElem:

T.05 The pressnt system of materials procurement ocansists of the
following stagos:-

il

it}

iii}
iv}

v

vil

wid)

widd)

ixd

x)

Indenting of materials required for use in tho Divisions
responsible for execution of the works as well as offices
and Divisicns which render services to the forner.

Consplidation of indents received in the Purchases Q0ffice
Erom indentoxs.

Preparation of tender documents and invitation of tenders,
Receipt of tenders and tender-opening.

Preparation of comparative statement of temders, scrutiny of
tenders and correspondence/discussion with tenderers and
drafting of purchase proposal. The proposal includes a dis-
CuUSS1an on comparative merits and demerits of the tenders and
recommendation on acceptance of one (occasionally more than
ene} of the tenders.

Decision on the purchase proposal and acceptance of the tender
by an officer or 8 committes of Officers.

Preparation of purchase crder {or letter of acceptance of
tender} embodying the terms and conditions of purchase and
ite despatech to the tenderer,

Watch over the purchase order, chasing the progress, amend-
ment to delivery clause and other clauses, where necessary,
arrangement for pre-delivery inspection, where necessary,

Recaipt of materials, clearance from rail/road transport,
preliminary survey of any damage and shortage, handling

and further transportation to stores depot, inspection,
taking the receipts in stock, daspateh of inspection, repocts
#nd receipt sheets to all conceérned,

Payment to the supplier, In many cases, 90% to 98% payment
is made on receipt of documents, through supplier's banker,
in support of goods despatched. The balance payment is made
on completion of other requirements,
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Reviow af The Prese i

7. 04 (A} Any review of the present system of materials procurement

and its ipadequacies should be preceded by an ascknowladqement of tha fact
that in a developing economy a forecast about availability of physical
Eesources sometimes shows wide variations from real tronds and there las

a8 competition ameng different sectors of economy for the vital but scarce
lnputs. A purchaser, in a gituation like this, is confronted with the
baffling task of managing hia requirements with what a searcity-hit, in-
Flationary market can offer, While analysing the limitatiens of tha
procurement. System, the constraints created by competing demands for li-
mited resourees in a developing ecanomy have to be given due allowance.

[B) The limitations of the existing svstem arise from the
following:i=

i) Absence of a Codification System of Stores:

A total absence of a cedification system or its adoption in in=
complete form results in delay in ordering and wrong ordering, especially
for items umder a common, broad category but with varying specifications,

i1} Technical Scrutiny of Tenders:

This scrutiny alongwith correspondence with tendarers in order tao
seek technical {(and alse commercial) clarificatisns Prom them turns out
to be a time-consuming process. There are instances where validity of
the tenders expired and tenderers asked for higher price while the
technical scrutiny and examination of comparative merits of offers and
subsequent clarifications received From the benderers was still in o=
QEEES.,

iii) Standard Terms & Conditionaz:

The standard terms and conditions of the purchaser generaglly di-
ffer from those of the supplier and a recenciliation to the satisfaction
of both the parties contributes to delay in selection of the tenders.

iv} Inadegquate Delegation of Pinancial Powers:

The inadequacy relates to not only the official levels which
have been delegated with powers but also to the pature or items of de-—
legated powers e.g. financial limit for invitation of limited tenders.,

wl Inflexibility of Outlook:

A rigid, uncompromising posture towards practical application of
cadified rules, regulations and orders generally stems from either s hasic
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canviction of principle of from a fear To pEfend the yules and invite
attention of Audit and Vigilance. In aithar case, the procurenent of
materials is likely to suffer, Howevear, thers may e ooccasional lnstans
ces where circumstances of a ease might justify, in public interest, a
grrict observance of rmles.

wi) Corregpondence and File Movement:

In thé existing system, a considerable time is taken by corres-
pondences and movements of files on purchase cases within the Frojact,
from one office/department to ansther, and betwesen the project and the
Government Secretariat whin participation of the SBecretariat in the pro=
sesg of tender-selection is required under the rules, In the offlces and
departments in the project and in the Secretariat the file moves through
several levels. Even wherse the final selection of pendere i entrusted
ta a commlttes of several officers, the selection by the commitiaes gene=
rally follows inter-departmental movements of the case files., Sometimas,
an attempt ta impart a widely representative character to a tendey sealecs
tion comsittes makes it Such an omeleldy body that it is noct easy Lo col-
lect together all or the majority of the members some of whom, especially
those in Ehe Secretariat, have diverse businesses af the Covernment do=
manding their time and attentionm.

wil) Inadequate Follow-up AcC1on:

There is often a considerable time-lag between the tender selec-
tion and the issue of the purchase order or acceptance of the tender.
Except in complicated cases necding more than ordinary caution in drafts=
manship, this time-lag can be attributed to under-statfing and/or general
lethargy and limited effielency of thase who handle drafting of the pur-
chage orders. Most of che suppliers stipulate a ceondition these days
that the delivery period will be reckoned from ré¢celpt of complete tech-
aical and commercial clarification of the purchase order. That means moTE
time, even after the purchase order has been placed. Further follow-up
action of the orders with the suppliers, a timely co-ordination of imnspec-
ticn, readiness for despatch and arrangement for transportation, snd a
timely action te terminate defaulting vontracts and tap alternative saurc-
es of supply are often conspicugusly absent in many 4 purchase organisa=
tion. The prevailing tendency, in many cases, is to leave the actual
delivery schedule to the choice of the supplier and then extend the cont-
ractual delivery period when the order has beon exstuted.

witil Himarn EFrori

Instances do arisa, once in a while, where in spite of the exper-
tige employed the procurement turns out to be injudicicus. A treatise
on Materlals Management cites a caae whera a buyver in U.5.A: placed a
purchase order for locks and keys cenforming to the same standard specli=




Eication. The consignment srrived, and all the kevs were found to be
interchangeable,

A river-valley project in India imported some Spare parts for an
equipnent which had been imported earlier, The spare parts, on arrival,
wiere counted and taken in stock. Subsegquently, when issued fram stock,
the parts were found to be unusable. The facr was that after the project
had purchased the equipment, the supplier had introduced a niw design
for it, 4&nd the spare parts conforming to the latest design of the esguip-
ment could not fit inte the old cne.

ix} Cj tances Be he Contral Broiect:
These come under three broad categories:

{a} Pressure from an individual or & group which originates
outsalde the project and is brought to bear on purchase
dagisions,

(B} In bilateral trade agreements batwéen a developing economy
and a developed one, the purchase réquirements of the former
are somctlmes decided by the latter and the deelsien is not
always wholly conducive to the buyer's inmterest. In a cer—
taln case machines purchased under a bilateral trade agraa=
ment and passed on to gertain projects were found to be of
extremely limited utility, at least in ona major projoect.

(e} A default or delay in Supply due to force majure conditiors
1§ beyond the control of the supplier. In such caszes tho
Contract generally leaves it open to the purchaser to make
Frocurement from other sources but complication arises from
the contractual cbligetion of taking over the finished and
semi=Tinished products from the supplier. Besides, preva-
lence of force majure conditions like shortage of raw mato=
rialg and energy in a developing economy renders difficult
the selection of a dependable, alternative source of supply.

An unforeseen and sometimes unprecedented rise In the cost of in-
puts in an inflationary econoey leads to a withdrawal of thelr Firm rcom-
mitments by the suppliers and a complete upgetting of the planned procure-
ment prograsme of a project.

Lt tations:

T.07 The limitations in the working of the present systen of procure-
mant have a three-fold effect:

i} The delay in finslisaticn of the purchase results in delay
in supply,
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11) The delay gives a chance to the prospective suppliers to
back out when the period of validity of the tender is over,

iil}) When guotations are not Ffirm and are subject to price varia=
tion the delay generally leads to an enhanced price of the
items of plurchase,

Improvements in Lhe Existing Svatem:

¥.08 After -a broad survey of the exigting system of procurement an
attempt can be madsa now to suggest improvements in the working of the
syestem, MWithin limitation of space, the suggestlions can cover only Some
broad and important areas and not the inumerable details in each compo=
nent of the system.

{a) Cantral Purchage Organisatior:

Furchiase should be entrusted to & Central Purchase Organisation
in a project coeting over Rs, 50 Srores,; @sfentially to be executed depart-
mentally. Such an organisation may also cater to the requirements of
several projects located in adjacent areas, Eimultanegusly, the Division
which execute works or render services should bae delegated with powers
of purchase upto a limited amount, The congtitution of =ome aof the Pur—
chase upto a limited amount, The corstitution of some of the Pyrchase
Committees and powers delegated are indicated in annex.IX.

The officer who is =selected to head the Central Purchase Orga-
nisation should possesg an abundance of commbn sense, an ability to lead
a4 team, a capacity for co-ordination with other departments, and profes-
Slonal knowledge and integrity. If he has g Bingle-track mind, he will
logk to only one side of an issue and land in a blunder; 1f he looks in-
Lo all the conceivable aspects of a problem withk an equal emphasis on
each, he will land nowhere. What he needs 18 a capacity te look areund
and ahead, an analytical mind to =ift the consequentials from the lncon-
Bequentials and a sepse of judgement to take or suggeat what ha considers
ta be the best of several alternative decisions. He should not too fre-
quently lock for quidance from the higher-ups, and they, in turn, should
not Coo frequently interfere with his judgement,

(L) Systems Avdit

The funetioning of the Purchase Organisaticn should be subjected
to Systems Audit by a Cell established for this Purpose and working dirap—
Ely undeér the Chief Executive Officer of the Project, The Caell should
not be smploved for voucher audit, review of all purchase orders, big and
small, and for raiging objections. The object of the Call should be to
review the various links in the chain of the entire svsten of purchase,
asgess functional efficiency of each Component part of the System, hring
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out the points of weakness and inadequacy and suggest concrets, practical
measuras for improvement. Sowe of the functional areas whers Eystems
Audit can be effective sre the working of the indenting System, over—inden-
ting and und&r—indentlng. Lnwitation of tendérs with special reference to
whether letters inviting limited tenders are actually reaching the firms
and whether there i% an adeguate Eesponse, progress chasing of the pors=
chase orders, justification for continued purchase of proprietory articles
on single tender basis, acceptance of the lowest Eenders in relation to
delivery of quality goods and long-term @conomy. The examples are by way
of Ellustration only., In order to Justify lte existenceé, the Syatemns
Audit Cell will need men with considerable degres of ingenuity imagina=
tion and a sound practical knowledge of the functional areas Chey will
auvdit, By the way, the Cell can bas usafully emploved for review of other
departmente of a project,

{e} Commercial Intelligence:

There should be a small Commercial Intelligence Cell in every
State te fesd the purchase organisations of the various projects with
commercial information. The Coll should collect information of interast
to the purchaser from economic and eommercisl periodicals, trade journals
and newsSpapers, Forecascs of market trends of ratas and Scarcity in
supply will be the most Important function of this Cell. The Cell should
also act as a Storage of information on indices of eost of labour and
Cost of materials like steel etc, which are usaful For scrutiny of price
variation claims of suppliers, Another important task of this Coall
should b¢ to cellect information at the intervals from projects within
the same State and =imilar Cells in other States aboot sources of pro—
curement and prices paid fop mdterials purchased by the pProjects ao that
the information can be interchanged and made uze of.

{d) _tender Commi ttoas

&ll the purchases, routine or omergent; Co be made by the Central
Purchase Organisation should be entrusted to Tender Committees or Purchase
Committees. Thers should be different comnlttees For purchases upto a
lakh of rupwes, more than a lakh apd UPte Tupees tén lakhs and beyond
tupees Cen lakhs. The limits are by way of suggestions enly. Each tend-
®L commlteee shall be fFairly reprosentative in composition but not un—
wieldly. A reoascnable composition should lnclude one or twoe reprogentas-
tives from the indénting departments, one from Purchase Drganisation, one
from Project Finance, and, in cage of purchases beyond rupees Five/ten
lakhs, the Chief Executive of the Frojact or his representative and one
Tepresentative of the Govermment whick finance the project. Where a
Central Purchase Drganization caterz for a number of projeécts, the com-—
position will have to be sultably fiwed,

For successful functioning of the tender committesns, it is esgen—
tial that the memberg should Functlen as a team and not in isolated com—
partments where sach cap seak guidance or opinions from his departmental
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staff. The representative of the Purchase Organigation ln the Cossitbes
will get the comparative statements of tenders prepared and chacked,
draft a menorandum Z2etting out the merit= and demerits of dilferent Cen—
ders and his recommendaticn on acceptance of tender, forwerd a copy of
the purchasze propesal and the comparative statement of tenders t©o sach
member of the coumittes and convene a meetling, Mesbers can consult the
tepders during the meeting or;, in the purchase office, prior ko the
meetings, The practice of despatching files on tenders and purchase
prapasal to other departments within the project ac to the Government
dJecretariat should be digcountinued 50 a8 to terminate the system of ex-
tensive and often repetitive notings by all concerned and also not-so-
cancerned, Each member will be expected to see, think and centributs
La the collective functioning of the committee rather than gquote From
his departmental pnotes. Technical and commercial clarifications Fros

tenderers will be obtained by the Purchase Organisation before the parchase
propoEal is drafted, but it will be cpen to the committes te nrgotiate with
the tendersrs or suggest obtaining fresh clarificacion from them, A project
sheuld issue guide-lines for resolurion of the differences of cpinicons

that may occasionally arise in the committees.

While the purchase decisions will be made by the committees,
Lthey may, at their descretion, leave to the representativas of Purchage,
Finance and Indentors subseguent decisions on amendment to delivery cla=
use wWith or without levey of liguidated damages, amendment in payment
terms, wode of transport, place of delivery and technical specifications
{with or without the change in rates), and other technieal and commercial
clauges, Detailed guidelines in this regard can be laid down by the
projects.

te)l Fegistration of Suppliors.

A notification in the Press should be issued and suppliers inwvi-
ted to get them registered with the Purchase Oxgani=zaticon. The final
List should be a comprehensive one, containing the names of not only
Lhose who have registersd after establishing their credentials but also
ather names collected from commercial section of toelaphone dirsctories
in métropolitan cities and other cities and towns located around the
project sives, Voluntary offers From new firms for registration =hould

be considered, and names of firmse who default repeatedly or intenticnally
should be deleated.

(€} De Elon of Powers -

Once a comprehengive List of suppliers for differsnt lteme ig
available, it should be pogsible to enhance the financial ceiling of
Limited tender purchase, The suggested celllng is rupees two lakhs
provided tenders are Invited fram at leaat six Firme or all the firms
listed for the item, whichever numbsr ig higher.
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Melegation for other iteme to tender committees and offlicers
should be adequate.

(g} Indenting:

Indents for purchase of various materials for consumption and
for plant and machinery and tools and equipments to be used for works
should be prepared by the various departments on an annual basis. The
indentg for the next financial vear should be prepared’ during Julys
August of the current financial year when the financial budget for the
next year is prepared and the works Frogramme is known, The indents
should indicate the total requirements under each category and should
reach the Purchase Drganisation by first week of September.

The indents should be reviewed guarterly and Bupplementary
indents indicating lmerease or reduction in demand should reach the
Furchase Organisation by the first week of next quarter.

thy Purchage and Erogross-Chaalng

Ui receipt of lndents from varicus departments/divisions the
Furchase Urganisation should consolidate the indents. The volume of
purchase should cover not only the actual requirements for the next
financial year but also requirements For the minimum gtock lewvel.
Forecagting the mininmum stock level and reduction of the total indented
quantity where it 1s justified by exlgting stock position as well as
anticipated accretion in stock from future supplies against previous
indents and previcus purchase orderz (less anticipated issues during
the next few months) will be an impertant task of the Purchase
Organisation. Thia will reguire a considerable degree of prompt-
co-ordination. It iz essential that some senicr Purchase OFficers should
perzonally make f[orecasts about the desirable volume of purchase for
the next financial year in consultatisn with tha Store-Keepling Organisat-
ion, the staff in the Purchase Organisation and the indentors. It is
Loportant to note that while and "A", "BY, “C" analysis of the various
items will be useful, the items under “A", "B" and “C* categorles
(Fast moving, at a medium pace and slow moving) may keep on changing
their category dapending upon the stage of the project. For enxample, while
materiale required for residential and non-residential buildings will be
"fast-moving items" when the township is under construction, thay will
cedse Lo be s0 during the later stages of the project. Again, aparse
parts for earth-moving equipmentz will coma under "A" categery only when
the equipments are emnploved extensively, Hence, a conslderable degres
of ingenuity and imagination will be called for when forecast is made
for the desirable volume of annual purchase.

After the volume of purchase has been decided, purchase actions
will be initiated. It will be necessary to divide the proposed purchases
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into three categories on the basis of anticipated delivery guhetu las wiich
vill be long for certain items, medium far certaln aothers and conparabi-—
wely short for the rest. The catsgorisation should alse caks inbo cangl=
deration the current stock, the anticipated pace of iLs5ue &hd the volume
of the purchases to be made undér each cose. The priority to he glven o
different categories for irwvitation of tenders and procossing of purchase
cases will be decided acgordingly., [t is expected that all the purchase
cazes should be Finalissd in course of the mext six months of the curredt
financial year (i.e, Detober to March)

On roceipt of revided guarterly indents from the indentors, Lhe
Purchase Organlsation should review the volums of purchases declded ear-
lisr. An attempt should be made to curtail or inorease the volums of
supplies, whersver negessary,

Hewdless to add, Lt will be futile ta expect LBaC pulchas ['EO=
gramma will proceed with clagk=wice preciglon ag & result of lep "oves
ments in procedure. Purchases with a Wvery lodg delivsiy schedule SNTOTNH=
ing beyond a year, default by suppliers. audden emreys DY [eQULI<DEATE
and numerous other problems will be encountered even in The best sSystem,
Mo hard and fast rules can be lald down Eor thelr solullufi.

After the purchases have been finalised and ordecs placed on the
suppliers, review of the supply poEitiom and progress-chasing will be Ehe
Foremost task. The progress review can be conveniently done with the
help of an extract from the purchase order containing The name and add-
ress of of supplier, number and date of the purchase order, the name of
the item/itens of purchase, the guantity, the rates, the inspection cla-
use, the delivery schedule and the point of delivery [(Ex-works, Ex=-
station of supply and at destinatiom}). Amy amspdment Lo these clauses
in the purchase order should be simpitanecusly reflected ln the extract.
The master file containing the purchase order summaries can be subjected
to an easy review and further action for progress-chasing can be taken.
When the purchases have been received and taken on stock, the guantity
aotually takenm on stock should be indicated in Lhe purchage order Sunmary,
The documents should be rreated as closed when the supplies have been
completed and the supplier has been paid fully, or if the order has bevn
cancelled.

To ensure guality supply in time, 1t is better to make puechase -
from manufacturers and dealers with All-India reputation, Whera pur-
chases are made from dealers and middle-man, the prospective suppllers
should be asked to indicate the name and address of the manufacturer and
a list of some purchasers whose ordera for che same item they have pra-
viously executed, the guanticy supplied and the year of Supply.

{i] Change in Approich and Cutlook:

Wnile rules and procedures are meact for enforcement in public
interest, it is necessary to remesber that good business relationg witl
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guppliers arie no less an integral part of the samne public Llnterest
Changes and relagationg in Rules and Procedures take tise, but problems
ara of svary day ocourrence, and Lt le lEepogeible to dchieve dynamism,
esgential o g developing economy. within & got of Btatic rules and
proceduras unless a practical view of thelr basic intention is takew.
There is acartely any aontributicn to public interest and economy if
Lausiness relatlons with Suppllers are smbittered by 8 routineg enforoe-
ment of the purchaser's contractual right te impose penality or ligui-
dated damagea even where there has been no prolonged delay in supply
(force majure conditions apart), or by ereating a deadlock when puppliss,
on delivery, are found to be somewhat below the strict specificatians but
nevertheless usable and it is pasgible to accept them with orwithout
ame réep2lic ab purchaser's expense and at reasanably lower price which

can be negotiated with the supplier. These and many other points call
tor-a change Ln outlook not only in the projects but alss on the part

of therr Agdit and Vigilance Authorities.

A 2.0, Apalysis of Bpare Parts

T.09 A BT, Analysie ils an act of separaclng the significant few Lrom
Lhe relatively un-isportant many. In the context of inventory control,
tha analysis categqories items into three categories as below:

Mh Category of High Value Ttems ' d

These are In Small numbers represenfling bulk af tha eXpenditure
L

ipcurred during the vesr. Usually these items which are about
10% of the total gparé PArts, represent 75% of rthé monsy spent

for material. The ltemg are to be go ordered, as to keep the
investment in Inventory as low as possible.

‘B Categqory of Medium Value [tems

These are of gecondary importance because they do pob Fegquire as
detailed apd cost control as '"A' items, but they need mors atb=
tention and control than 'CY' Items, These are the intermediates
items which represent about 10 te 20% of cthe total guantity of

items and may make up 1% to 20% of the total expenditures for the

macerials.
L]

'C! Cateqgory of Low Value Items

These are numerous inexpensive itess which make up aboot 5 to 10%
af the total expenditure for material and represent ags suach as
about M% of The total pumber of items wsed. The production may
be held up for want of any one of these (tems. The 'C' Ttems
shaould therefore, be purchased in large gquantities in order te
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sacure purchase discounts, and minimige time anpd effort reguired
on the part of stords persopnel. & suificient stock of these
items should be maintained on the prejects since the investment
iz small and this decreases the possibility of the machines wait-
ing for these pacis,

7.10 The gquantity of reserve stock should vary with the copnsumption
value of the item. In the case of 'C' items large reserve stocks should
be maintained to avoeid thi pnggihilit? af running ahort of them., In the
case of "A" ltems only the barest minimum reserve stock should be main=
tained, 'A' (tems are also procured in sraller guanbities to keep the
investment as low as possible.

7-11 HowBver, in sSoRs CcaSed coab analysis alone gannot decids «hether a
part showld be stocked or mot, As for instancs, insurance items which
may or may not be used during the entire life time of the eguipment and
glow moving items even thowgh they miay be costly, have to be necessari=
1y stored, in viow of the excesgive lead time invalved doe to the proce-
dural delaysg in the procurement of these parts from indigenous @ources
or otherwise.

T.12 The clasgification of items may, therefore, has to be made depen=
ding on whether an item is wital, essential or desirable &0 as to reflect
the above intangioles,

Fixati [y L

713 The inventory of spare parts and other stock items should be main-
tained at a sultable level that meets normal maintendance requirsmenls
at the Llowest total cost. To achieve these goals following four criti=
cal inventory control points must be established for each item in storage:

1. Minimum inventory level
&, Order Point
¥, Eoconumic Order Quantity
4. Maximum Inventory Level
T.14 For zolving this vexed problem, two pronged attacks at the miceo

and macro level should be sdopted. It is necessary to implement rational
control systems at the project level and then tackle the issues at the
State level, Ar the project level, codification, classification and
computeriaged processing for spare parts and other stock items are the foun=-
dationz on which the control system should be built wp, Codification Ea=
cilitates a proper Lldentification of inventory establishing the extent of
their commonality, as well as carrcying out standardisation measures,
Claggification facilitates the adoption of proper replenighment palicies
for different classes of ltems, Computerisatlion facilitates the satabli-
shment of & data bank of spare parts at the utility level, the applica-
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tion of dynamic mathematical models for Elxing levels for stock items
and for review of glow moving/non=moving parcs.

T.15 Firkation ol nofms should normally be done by Materials Department
in elese consultation with the engineers conoerned. Apart from the ax-
ercise menticned sbove, adoption of following analyticel approaches may
be of immense help to determine the Llnventory levels.

{a) Dperation Beggarch)

Thiy is basgically a togl for programmed decision making and
conerol. It abject 18 to establish cquantitacive relationship as an aid
for integksted offort cowards equitable co-ordination of men, materials
and machines ens.ring offective operation ta achieve abjectives of the

project,

(b)  Lingar Peagrammlangr

[T 1= an analytical nethod for minimizing and maximising any
objecdtive or funotional value L linear under conatraints, which are li-
naarly related to wvariable in the objective function. This technique can
be & wersatile ald to inventory plasning and can be applied for (1] Sche=
duling of Supplies. |21 Haximising transportation and storage cost {3)
Value analysis and (4] providing justification for an additiomal eguip-
ment and space parts eto.

Analytical representation of this technique i= generally dome in
two ways

a System of matLrioes,
System of vertors,

Fa —=

lol  [ynanic Programming

Application of this technlogue may become necesszary when the
lationship among various factors i5 not linear dee to varlouss reasons.
Critical path Analysis is & special bat limited case of dynamic program
ing . However, this analvsis can be weeful in decermining levels of in=-
ventory,

With the aid of rhese technigques, If applied scientifically both
for forecasting and fixation of normg, we can easily determine inventory
which shouwld be keld in tocality at any particular given time for a parti-
culér project. Bazed op the ilnformation available, the following norms

are suggested for the spares, . tan Indige
1, Hagt wmoving consumable spares 8% 5%
2, Slow moving =pares 2% 2%
3. Insarance Spares 5% It
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The above percentages relate toc the cost of the equipment and at
no time the inventory of spares in terms of value should be higher than
the percentages mentioned abhove, in relation to the cost of equipoent,

Howewer, one cannot afford to be very rigid and Ln certaln eases
it may become necessary to provide for more spares in any one of the thres
categorled mentioned sbove in respect of particular plant/equipment, Ik
ig, therefore necessary that cverall guidelines for the inventory of
spares should also be provided. The norms given below are in terms of
value baded on past eonBumption and in terms of percentage in case of
insarance spared and will differ from projeéct to project depanding on
factors such ae location, working econditions, peried of construction,
and, therefore, minisum and saximum levels have been suggested.

lmpoxrtad Indigenous
1. Cansumeblo spares Minloum Maxieus Minimun Maximum
tnzluding slow 15 3t 4 &
maving sparcs Manths Monthe Months Monche
4, Insurance spares 3% E% 1.5% iw
Sugrpgating Ingurance HSpares
1,16 Spare parts which do not wear and tear duelng neruesl working Life

of the eguipment but are reguired to be gtocked to safequard against high
down Lime cost in case of their break-down ark calegorised &g Insurance

Spares.

7.7 Whether o buy an expensive hssembly or the complete component as
ipsuarance spare 1& imndeed a difficult guastion to answer. The wprobaki-
Lity of Lts boing required is usually very low, yet if it iz not readily
available whern reqguired the losg in production lg B heavy as to be for-
bidding. & mothod to arrive at a declsion rule in such caases is 4B
under: -

Let '"p' he the probability of the spare being required 'Cu’
Lhe ookt of the ditem Cg the loss dus to lte not being 1in
gitock or lrts shortage cost,

Then, LIt would be advigsable te keep the item in stock if

p. T8, AF Cu

It is extremsly diffieult to ebtain the valum of p, though it is
low, But the threshold at which the decision to keep the item in stock
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or rot tilts one way or the other, is when the above expression becomes
an equality, i.e.

Whien p, Cg C1

w e

or &) =

Cu' 15 known and it is eagier to guess or get an estimate of the value
of 'Cs® Chan the value initially of 'p'. It has, however, to be noted
that '"Os' which i, undey the circumstances, very high in value in com=
parigon to 'Cu' features In the denominator and even a larger error 1n
its estimate will not greatly effect the value of "P' Oor greatly alter
the nltimate decision to be taken.

Once the value of 'p' has been so evaluated, the autharities
could be asked specifically if they agrea with it, There is a greater
chance of obtaining & meaningful response to such a guastion than to the
earlier one regarding an estimate of 'p'. Large scale disagreementa can
be accommodated by switably medifyving the valus of 'pty Fipally the de-
gision rule:=

By the item Ef p. Og 'd? Cu,

Elaborate variations of this approach are svailable in the Lite—

rature for deciding on multiple spares for seversl of the same euipment
in use,

Aucomatic Replendshment SyEtens:

.18 The Principal cbjectives of inventory control are to raduce in=
viestmant in inventories and simultanecusly to minimise idle time by avoi=
ding steck-puts and shortages, The science of inventary management has
develaped to highly sophisticarted lewvel in advanced sountrias and marny
possible ramifications of demand situakions e.ly. uncertainty, certainty,
reasonability etc. hawve been intensively explored, Economic lot size
analysis for purchase and consumption, combined with probability analysis

for datermining safety stock or re-opder point levels are the most widely
used technioues,

7+18 For Eﬂﬁﬂij&ratinn of the Replenishment system appropriate ansSwers
are requirad te be found eut for the following twe questiona:-

1) When to grder more stock,
2] Hews much to order,

Basically, there are two types of Inventory Control Systems,
altieugh both have pumerous variations one is termed the “Fixed Order=-
sige system" and the other “Fixed-order-intervals gystem® .

G4




Fied-Order-Sise-Systam:

T2 This is al=so known as two=Rin=5ystem, In this syvstem the order

quantity is fixed and the frequency of ordering varies and Lo determined
by the fluctuations in demand. This system is completely specified for

any item by the gquantities]

al Order Juantity fu?
b} Re-Order Level ()

Inventory pesition at any ilnstant of time is defined as stock on
hand plusg on order minue shortages, if any, The operating, procedura
then consists of placing an order for a guantity "' when the Inventory
poasiclion reaches 'r', The re-ordeéer level "¢ 1o based on tha formula,

r = Average consumption during lead time + Safety Stock.

The major stock disadvantage of this system is that it requires
perpetual auditing of the Inventory on hand.

Figed-Crder-Interval Syscem:

7.3 Thig iz alas known ag periodic Review gystem or the Cwcle System.
This system has a fixed ordering interval and tho size of the order may
vary with the Fluctuarions in demand. This system L= specified for any
item by (i) Aeview period (T) and {ii) Beguisition in objective (R).

The operating procedure consists of reviewing the inventory position re—
qularly once in every T unita of time. If at any particular review the
inventory position is say 2, then order for R=Z unite, The calculations
of B is based on the formala.

R = Average congumption during a review
paricd + lead time + safety stock.

722 The fixed-order-sige system is more suitable for *C* and low value
/B items. The fixed-order-interval system with its frequent and careful
review im puitsble for "A' and high value 'B' items. For given visk of
stock-out, the Fixed order-interval svetem requires more of safety stock
ag compared with the fixed-order-sige system.

The problems of stock control begins lagleally with the order for
raw material or spares or general stores. This deals with the most econo-
miec pattern of ordering the materials. [n the fined-order-gystem, which
ig most commonly used the problem is to find the order guantity (@) which
will minimise the total cost over a long period, This is called the eco-
nomic order cquantity (EOQ).
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In theé Fixed-arder-interval system the problem i8 to [ind the
coonomic-review-period [ERF),

7.2% The first step i8 ra obtain an expression for the total annual
caost of purchasing and holding stock and of placing orders ignering any
costs which are independent of the order quantity and therdfore do nol
effect EQQ.

Lat

A = Cost of ordering in Rupees per order,

I = Copst of varyving the inventory as annual rate of interest on the
money waluse of inventory expressed as fractlaon,

= Annual Demand {units).

= Qost price per unit.

=€ B = value of vearly demand ,

Order quanticy in unitse,

= Réwview period

= Order gquantity in rupees valoe,

LIP - B R |
]

In the caloulations for the economic review period A dncludes
not only the cost of grdeying, but alse the cost of a roview,

7.24 Every time# an order ig plared in Fixed-Order-S5ize system, a
quantity Q@ is ordered. Thus there will D/Q orders per year and hence
the yearly cost of ordering will be AD, Singe the order guantity is @,

2
the average inventory will be % 0 and its money value will be 4 CQ, The
carrving cost per year will them be 4§ Cf, Thus, the total wariable coat
(TWC) will ba £ = TWC = DA + & CQ.
Q2

TWC will be minimum if DA = ICQ
0 e

Fixed=order-size system square Root Formula for EQD

o TR e AD = K J i Where K - J'r._.'i:-.".' Constant
T i |
Minimum total wariable cost = Zh I og

The EOQ can be expressed in different ways and some of them are
A UNder -

o = 7]
Kf_l:l_ { EDQ in units)
'
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n - FET- { number of orders per year)
LI 5
Y = oD
Figgd-order-Interval Systep Ecopomic Review Fexigd:
1.2% The EO) formula can be used to galculate the economic FEViSW prE=

ricd T for the fixed-interval system, In this case 'A' denotes the sum
of cost per crder and cost per review,

The economic review period T will be:

T tin years) = @ =1 = \Jlﬂ =[2A_ = K
D b Ic  JIee
o ¥

T {in montha) = 122 K
v
If review coat is negligible, A can be taken as co8t per order.

Safety Stock amd Be=Order Level:

1,26 safety stock (5} or Buffer stock is the additional stock nesded
to allow For delay in delivery or for any above-sverage demand that may
arise during lead time, i.e., the time between deciding to place an order
and receiving replenishments. Under the fixed order size system, the re-
arder level {r) ia glven by the sum of the avarage demand during & Lead
tima and safety stock,

]'_':]'l]‘l's

If the lead time and the demand were certain, there would be no need
for huffer stock, but this rarely og¢curs.

.27 Statistical methods are available for caleulating re-order

leval [r) ar safety stock (8). The freguently used approach is to deter-
mine the Safety stock to obtain a degired lewvel of performance o~ the
basis of "Shortagse".

T.28 A shortage is the abeence of materlal to satisfy the demns
when it occurs. This statement defines a shortage but does not say

it will be measured; except to imply that its value is zero if thars
no demand awaiting satisfaction. There are in fact many wWays of mes
ing shortage, one of which should be appropriste in a particulaxr im.
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Cory management situation. The wayd of measuring shortages are as
followsi-

Oocurrence of 5 a

This is the probability of stock out or the cccurrence of an out
of stock eituation. In thie method of measurement, a single shortage
OUEUTE a5 E00N as demand for an item exceeds stock on hand and persists .
until additional material ls received. A major advantage of this method
Le the simplicity in recording shortages and in computing rearder levela
to meet specified level of service. However, its disadvantage ias that it
does not differentiate between the number of units short {say 10 te 1000)
or those that persists for 1 day, 1 week or | month,

Humber of Upits Shore:

4 secend measure of shortage is the total number of units short
at the time additlonal material is received. This method ERQUIYES Qoun-
wting of number of unite in the back order file at the time additional
material is received,

Timé cut of Stoecl:

Anocther measure of shortage describes not the extent of shortages
in units but the length of the time an ocut of stock aituation cocurs.
For thia it is necessary to record, the date on which the ltem firet went
out of stock and the date on which additional stock was received, the
difference in dates is the time out of stock,

T Weighted U 5 f

This measures of shertage iz a combination of the magnitude of

"shortages and their duration or persistence, In ecertain situations, the
congegquences of & shortage may depaend not only on the nunbher af wunits
short but also on the lenqgth of time for which the shortage was experienc-
ed. For this not only the back orders must be recorded, but the

dates of establishment and satisfaction must alse be noted. Clearly, this
would require conslderable record keeping and arithmetid. However, thers
are circumStances in which this expression of shortages approprlately
degcribes the performance of a supply organisation.

The procedure for working out the safety stock {(or reorder level)
ctnsist in firet choosing a suitable measure of shortage and then speci=
fying the desired service level, Once these are specified uzing statisti-
cal wothods., the safety stock to be kept can be worked ocut eagily,
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Scandardisation, Varlety Reductlion Etcj

7.28 Standardlsation is ane of the tools available to mapageEmsnt To
optimise on the number of items and reduce inventories. With standardisa-
tion the number of items to be procured will be reduced and for the Same
value the guantity will be increased thereby leading to economies of scale
and cost reduction., Examples of standardisacion from daily life include
the bulb capacities, shoe sizes, ready-made garments sizes ete. Lack of
standardifation cauvses problams.

7.30 One of the biggest advantages of standardiration is the interchan=-
geability of the parts. Once an item has been standardised, the number
of manufacturers who can supply the standard parts will increase and this
will result in better availability, lower cost and continuity of supply.
The buyers will glso have to stock only standard items a5 he is assured
of timely supply, This would enable him b0 reduce his loventory and cut
down the cbsolescence. Onecs an ieem has been standardissd the buyers can
reduce the inspection formalities and enter into rate coniracts for re-
gular supplies, Thus the advantages of standardiss&tion are immense.

T3 In ocur country the problem of standardisation is multldimensional.
We have to cope with the indigencus availability of raw-msaterisls impor-
tad materials and the importing of technologies from different countrles
which follows their own standards. In spite of this quite a few companies
have stapdardized and have been benefited. The pionsering efforts of

the I'ndian Standarda Inscitutlion who have already promoted over 10, 000
standards covering raw Baterlals, components and finished’ products have
gone & long-way in reducing the problem of standardisation. The use of
the ISI Cextification mark is governed by the provieions of the Indian
Standard Institotion {Certification Marks) Act, and the Rulaes end regulas
tions made thersunder. Presepnce of Lhiz2 mark on products coversd by an
Indian Standard conveys the assurancs that they have Leen produced To oom-
ply with the requirements of the Stendard, under a well defined system of
inspection, testing and guality control during production. This system,
which is devised apd supervised by 151 and operated by the producer,

has to further safeguard thar che produccs as actually marketed are contl-
nuously ghegked by ISD for conformity of the standard.

732 guits a few public undertakings/Govermnment Deptts,, Iike the
Reilwava and D,G.5. & D., C.W.C. egto., have appointed high power commit-
tees to suggest and implement standardisation. The problem of s udarc.-
sation are more in capital intensive sector because of the impoz cech
rology as compared to the other sectors. The Fortieth Report of e al
Management in Public Bector Undertaking gives an idea of the anorm.
problems due to lack of standardisation, While dealing with wariet
duction and standardisation the Committes on undertaking mentions
Eellowing.,
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"mrother reason forp large inventories in public undertakings was
that the itema of storss were of multitudicus variety. Thos in
il amd Natural Gas Commission it was found Ehat Ln the same
Project different makes of machines were being used for identical
purposes. This was true not only of imported machinery and egquip-
ment but also of indigenoos makes, As an instatce in the case
of trucks - Bedferds, Fargos and TMES were all in use simulba-
necusly in most of the projects. The result was that each
major peoject had to stock about 3,000 to 4,000 categorles of
spara parts pertaining to motor wvechicles alone, Similarly, In
Hindustan Insecticides {t wad noted that at bthe end of 1964=65
there were too many varieties of MS bolts and nuts-44 varieties
Drillie H.5. (B.5. & T.5. ) 36 varieties estc".

7.33 In wet ancther undertaking, namely, Fertilizers and Chemical
Travancore Limited, thers were nearly 100 varietiss of electric motors.
There were too many varieties of tools, oll, paints, enamelled copper=-
wire dlectrodes, heat exchangers, pumps, oil seals, valves, ball-bear-
ings, various hardware items, printing and stationmery items amd s on,
Thers were 26,000 stock Ltems.

7.34 The Committes Fimnd that although the public wndertakings are
coneclious of the need for stapdardisation and certain steps have besn
taken by someof them in this direcclon, there 1s still a great leeway to
be made: The Committee, therefors, desire that the matter should be
pursued vigorously by the public undertakings in coordinatlion with the
Indian Standards Instituticn of other specialised agencies. They would
like to point out that the aim of standardisation should be to have unl-
form standards for similar items, and the standards evolved should take
cognizance of indigenous availability of materials to the maximum extent
possible® .

What is Btandardisation:

.35 The process of formulating apd applving rules for an orderly app-
roach to a specific activity for the benefit and with the cooperation of
all concerned and in particular for the promotion of optimum overall
econcery taking due the account of functicnal conditlona and safety re-
quirements. It is based on the consolidated régulrs of seience, technigque
and experience. It determinss nobt only the basis For the present but also
for future development and it should keep pace with progress. Some
particulsry dpplications ared-

1) Unit of measuremeént;

4] Terminology and symboljc representation;
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3]  Products and processes (definition and selection of chara-
cteristics of products, testing and measuring methocds,
specitication of characteristic of products for defining

thelr gquality, regulation of wariety, interchangeability,
ete, )}

4} Safety of perscns. and goods,

Standards can be for an individual or an institution or a nation
and can bocome so effective that others also starts adopting them. For
example we still follow the I.E.C. {(International Electrietéchnical
Commigsian) standards for testing the performance of transformers to
the extent possible,

“ﬂIiEtE Reduction:

7:36 The number of items available for stocking has been growing at a
tremendeus speed with the improvement in techmology. Different icems
have a different rate of consumption, There may be items which have not
moved for more than five years. In ocrganisations which stoack more than
5,000 items the problem becomes more. Hence to control the inventory one
will have to reduce the variety. Varieties increases because of deve-
Lopment of new items as well as change of standards.

7.37 Variety reduction have to be reseorted to in thres apheres in an
tfganisation:

il Inputs Stage;
iid Processing stage; and
111}  QOut-put stage.

While the reasons for the increase in variety at the in-put and process-
ing stages will be due to demands of the production department, the in-
crease im the out-put stage will be governed by the marketing process,

7.38 The variety uwsually etart growing in number in the small item
with low usage. The items like Fasteners which are availakble according
to the British and metric standard are usually stocked Geparately. Simi-
larly, for comparative slses 2 items will be stored - one may ba a B.S,
thread screw and the other a metric thread serew. IFf tha organieation
standardises on metric unit the varieties ean be reduced.

7.39 In the case of work in progress/processing stage the increase in
variety will be due to technical bottlénecks., The increase of variety in
out-put stage is dictated by market requirements. It may be noted that
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BHEL L& golng to manufaoture 220 MW Generating sets giving up the present
120 MW sets and transmission eguipment at 400 Kv rating will becoms the
standard., This would regult in increase in variety due to technological
development. Even in case of consueer products the market will require
different sizes and packings- tooth pastes are sald in 3 or 4 packings,
bulbs are sold 15W, Z5W, 40W, GOW.,.. ratings, shoes are sold in 1 to 9
Sizes erd. while gizes of shoes, ready-made garments etoc. are stapdardi-
sed on population distribution preferred numbers are wsed ko decide an
the varlety of packing and ogher iltems, The customers prefer a geome-
tric progression of size differences (1,2,4,8,.18 &tc). rather than an
arithmetic progression (2,4,6,8,10 etce). The extreme points are the
largest and the smallest sizas to be manufactured, For taking a
decision for the total numbsr of sizes the ratio by which the increase
ig.made in a geometric progression is given below ;—

tr=1} J Larqest size
Smallest Bire

For example - a manufacturer of motors wants to make 10 H.P. to 1000 H.P.
motors and decides in 5 ratings then the ratieo is

=1} \/ Llogo = 4
- 3.3,

10 14aa

The ratings would be 10,33,1000, 330 and 1000 HP (the ratings have been
aApproximatod) .

In order to obtain maximum benefits, an organisation has used standardiga-
tion and wvariety reduction.

j gal of 5 rd Obsoletea Ttems®

T7.40 The accumulation of stocke of Epare parts rosults in increase of
locked up capital, inventory holding cost as well as cost of obscleseences.
In the case of Hiver Valley Projects where a bime bhound programme ig
followsd, Substantial stocks of spare parts reémain unutilised and un-
dispused off even long after the completion of the work on which the
equipsent was deployed, It has been cbserved that spare FArts worth aboot
10% of the valug of the sguipment ave left as surplus on completion of

Lhe project works. In some cases 1T has taken about 5-§ vears to digpooe
off or rehabilitate about 50-68% of the residual sStocks while the balance
40-50% remained as dead stock, In dus course of time the tpare parts
which beleng to certain makes and models of machines provad to be obso-
lete due to equipment of more recent origin having been uasd on other
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projects while the old squipment have completely cut=lived its useful
life either on the projects where the stocks are held or on other pro-
}ects whare the equipment was transferred subseguently. Thus about
3% of the total stock of spare parts are left as dead stock items
with the project.

7.4 Some of the reasons for the accumulation of surplus spares or
ochiclete stock are as wnder:=

T

+Huge assortment of makes and models of equipment deployed

on River Valley Projects.

Faulty buying of larce guantities to take advantage of
gquantity discount,

Fear of Scarcity or delayed availability of critical spares
produces & tendency of holding over stocks.

Oheolescence of eguipmeént prompta the suppliers of wquip-
mENt to inSist upon users to purchase the spares for the
entire 1life of equip@ent in one lot.

Lack of proper plant planning, Acquisition of equipment
based on improper selection amongst other things also
result in under-utilisation of equipment and spares.
Factors like availability of machines during its entire
1ife, which varies from year to yvear and replacement of
machines which has done about 70% of their life etc.

Won-availabilivy of list of lnterchangeability and commona=-
lity of spare parts on projectes,

Unseemly burry in procuring old and used machines with
fpare parts,

Lack of advice of competent mechanical englneers at higher
levels In regard to plant planning, acquisition of eoquip=
ment ebte,

Disgipation of authority of aperation and maintenance of
construction equipment. MNormally the operation of agulp-
ment 13 left under the management of Civil Engineers and
the repair is left under the Management of the Mechanical
Enginoers which results in ordering of spares on specula-
Lion basis. NKon disposal ¢f surplus and accidented machines
which are uneconcmical for use or beyvand economlcal repairs
and which remain in junk yard for years due to procedural
difficultiea.
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10. Cannibalisaticon which Ls resorted to by certain projects
makes the unused parts of cannibalised machine cbesclete,
Wherowver a machine break down and thers is dearth of parti-
cular part it is normally removed from identical wmachine
and fitted on te this machine. IFf there are 10 identical
machines then one 5E them i% cannibalised to supply the
spares needed for the ather machines, The unused part of
cannibalised machine beacome obhaolete loventory.

7.42 In order to bring down the inventory carrying cost, Lt L3 nece-
s5ary that action to dispose aff the surplus cbaclete spares is taken
well in time. All out efferts should be made to transfer the spares
conpriging both fast and slow moving along with equipsent to other
neady projects., Sacondly the spare parts which are either obsolete or
have doterlorated due to long storage should be ldentified separately
and disposed of to the best advantage of the Projscr,

743 In order to liquidate large quanity of surplus spares available
at various River Valley Projects the Govermnment of Indi® Ministry of
Agricul ture and Irrigation (Department of Irrigation) have also consti-
tuted a Standing Committese comprising of Senior Mechanical Engineers in
the Irrigation and Power Sector which meets reqularly at some Frojects

in the country with a view to rehabilitate the gurplus spare parts. It
is recommended that the River Valley Project should extend their maximum
cooperation to this Committee and make use of its good offices for
liquidating the stock of surplus spares held by them. A mini-computer
has also been installed in C.W.C. under the charge of Central Machanical
Organisation, for maintalning a record of the surplus spare parts avai=
lable with the varicus project authorities. Reguisitisns received

from the various Indentors are fed into the computer and all out effores
dre made to communicate the availability of parts in the shortest pos=
£ibla time. Installation of such mini-computers under the C.M.Us in
each State for rehabilitating the surplus spares or maeting the emergency
demands on loan/transfer basis within the State will be Ffound very use-
ful in reducing inventory carrying cost as well as down time of machines.

744 The cbsolete spare parts and the scrap should be disposed of by
the Project in the best manner deemed Fit. It should; howewer, be noted
that in our country there is an established market espacially for metallic
SCrap. Even old news papers and used papers= can be sold. The prices
obtainable in the scrap market fluctuate in sympathy with the price move-
ment in the primary markets. In order to obtain best price for the scrap
it i= advantageous to Segregate the scrap. It is not very difficult to
achieve this becauss scraps are generated at different pointe and a coor-
dinated collections in elagsified bimg can aolve the problem,
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Computerisation

7.45 Inventory Control has of recent becoms one of the most important
aspect in the running of any industry or construction of R.V.P. A variety
of information is required for purposes of agcounting, plarming and con-
trol of materials and =pare parts.

7.46 Far accounting purposes, the informal requiremants are the perio=
dical guantities and value of receipts, ilssuss and balances, the diffe-
rences between book and physical stocks and the congumpticn coBL FApOrtE.

74T The information reguirements for purpoges of planning are the
maintenance history, procurement lead times, the follow up ceports on each
gpare part from the time crder level i= reached to the various stages of
procureément till receipt, pericdical equipment—wise stocks on hand for
indenting reviews =Lc,

T.48 The informaticn requirements for purposes of control are the A B
C analysia reports and the inventory variance analys5is Feports,

7,44 While the accounting information roguirements are gimple and are
capable of manual processing, the planning and control information reports
cover complex processing of materials and Bpare paris mOvVEDenLs and levels
spread over the entire utility. For processing the voluminous and complex
data and making available prompt and accurate reports, computer pEoCES=
sing is wvery much necesSary.

T.50 The initial effort required to start computer processing 18
considerabls. The materials and spare parts will have to be coded with
ragard to the identity and clasa of each part and fed to the computer
with the stock balances. The precessing logic and the output require-

ments will have to be worked out in detail and computer processing regted
to make gure that the processing Lls correct.

7.5 bnee the initial effort is over, it would he nocessary to fecd
the periodical stock movemsnits in coded form and the entire processing
would be carrisd out by the computer and the necessary outputs made
available,

71.53 Typical computer oul-puts are listed below:

a)l Agcounting
1} Stock Ledgsr Reports.
il} Cost Report
1ii) Shortage/Excess Report
iv} Annual Inventory List.
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f=h) mie

i} Review pericd and Reorder levels data.
i1} Lead time data.

iii) Consumption Analysis,

iv] Indent report of items which have roached
re=order lewvel.

v) Indent follow up reports for pach stage of procurement
of all items.

wi)l ©Special reports on equipment wise stocks of spare
parts for review before cwerhaul,

= Control

i} A B C Analygis.
1i) Inwventory variance analysis Teports,

i The benefits of cowmputerisation in matérlials sanagement can be
classified intc the following three categories 1=

i} More effective control on inventory which should result
in a reduction in "stock ocur" situwations 1.2., balandsed
Lnwentory,

11} Reducticon in administebtive coscs.
111} Integraticn with other Project/State Functicons.

Lastly computers are oply a "Tool' Ln the hands of Management to be used

in effecting decisions but computers can not really make decisiocns. For
an "Effective use of computers"™, it i3 necessary that its cffective-
ness is fully understood and accepted by the users at various levels,

7.54 A computerised Inventory Control fystes has been developed in
Madhya Pradesh in the State Irrigaticn Department as a whole and has gones
into operation in 1979. While achievement of cbjectives is to be watched,
other users could benefit from the rlasglfication, codification systema,
programmes input o and outputs developod,

and B nendations

7.85 1.Inventory Control Cells should be crested at all Major Frojects
and under the CMU's in each State. It should, however, be ensur-
ed that all functions of Matérials Management like Matewial
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10.

Planning and Frogramming, Purchasing and Frocurement of Capital
Erquipment, Inventory Control, Stores keaping and Wara=housing,
Materials handling and Transportation etc. ete., come under a
united direction and answering for efficient working.

In order to create awareness amongst the project Engineers
they should be imparted training in the Modern system and
technigques of Material Management and Inventory Control.

The materials and spare parts required ar the Project
should be classified and ecoded in terms of their different
uses,

A B C Analysis should be carried out for separating the
slgnificant few from the relatively unimportant many for a
proper inventory Control,

Eroper procedures should be laid out clearly for procura-
ment of stores and guick payment of supplicrs hills to
reduce the lead time and other delays,

Sufficient attention should be given to efficeint Planning
and carrying out of the Store keeping functicns to minimise
the Inventory chrrying cost,

L]
Imnediate action should be taken to dispose of the obsolete
Parts and scrap to reduce the Inwentory holding oost.

Standardisation and variety reduction should be resorted to
teduce the number of ifems to the procured,

Sufficient ecare and thought should be given for procuring the
Insurance itoms.

Sarfety Stock and Re-ocrder levels should be decided carefully
on the basiz of pagt consumptions to fasilitate timely re-
plenishments,

Special Cells in Major Projects Bhould devise procedures for
timely shedding of surplus spares and make & concerted
effort to collect lists of reguirements from Projects using
gimilar eguipment and rehabilitate the spares bto the caxi-
mum possible extent, They ghould pursus the manufacturers,
suppliers alse to dispose of surplus spares if no Govern-
ment Project needs them,
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16.

17,

Obgolete sgquipment beyond economical repairs, accidented
machines and spares of obsolete equipment should be dispos-
#&d of rather than rehabilitated, Disposél commlTiess may
be formed in the Project/S5tates for this purpose.

In caBe of purchase of spare parts by the Frojects from
othar Projecta, the Direct Demanding Cfficers at various
levels should exercise their normal powers in regard to
such purchasues.

The Engineer in charge should have full powers to release
equipnents/spares to another Project withini the State and
the Chief Engineer in charge should have full powers Ga
rolease such equipments/spares to a project outaide the
Srate,

The non-finalisation of tranafer price should not hold up
transfer of equipment and spare parts from one Projeec/
State to angther project/State.

Data on stores available and spares reguired by various
Projects should be pericdically exchanged particularly be=
fore overhauling season. This will assist not only in
early acquisition of spares reguired but also expediticus
rehabilitation of surplus spares.

Computerisation should be resorted to only at Major
Projests and at State level in CMU's for processing
the voluminous and complex data for making aveilable
prompt snd accurate reports.
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CHAPTER VIII
PERFORMAACE BUDGETING

BCTION:

a.41 It is not the object of this chaptec to dwell on the theory and
concept of performanoe badgeting. Tha object is to atteup: a practical
apprasch to performance budgeting in relatios Lo cost control in rivers=
valley projects. OF all tha items of coat, the mosgt mportant i1s the
hidden cost of Time., A delay in complation of a rivar-valley project

ot gnly means a denial of the banefits of the project to the nation For
the corresponding period but also an increasa in the project coet which
is ultimately passed on to the uzérs by way of increased cost of the penefits,
Herein [ies the importance of cutting down the hidden cost of time. Tha
pexrformance budgeting can be made a deaningful docunent to assist the
managensant a8 a toal of administrative and financial control For evaluab=
ing performance and luplementation of developmental progracmes efficient—
ly and economically. While the performance budget works as the teaol af
the management, at the executive level it 18 an instrument for checking
whether the budget allotment for g particular programme has achieved
required physical results and also what is proposed to be achieved at
what cost in the ensulng vear for which funds are being asked for. Such
a4 budget will not only enable the Eanagenent o Ut thg scarce Fimancial
Fesources to maximuas uge but would also be useful in reviewing and ap-
praising the activities and performance of the project in proper perspecs-
tive. Performance budgeting can be used 45 an effective tool by the
fanagement for control over both cost and time factors,

ER SEGMENT'S 2

8.02 A schome for implementation of Performance budgeting can be divi-
ded into three broad secmonts:—

{a) Formulation and presentaticn of the budget
ikl Administration of the budget,
o) Fresentation of the results,

LILA H AND ESE LN

B,03 Formulation and presentation of a performance budget will consist
af (1) setting out clear and well-definad performance budgetary goals

and objectives, and (ii) computation of the lnputs in both physical and
Einancial units required for achisvement of the objectives and the anti-
cipated output,

B.D4 The docusents on long-term plans and annual plans of the Central
and State Covernments and the projects reporta will contain the broad

objectives. The extent to which these objectives can be incorporated in
an annual performance budget will depend on progpective availability of




funds, lamour, machinery, materials and land as well as the pogition of
Lhe contracts to be awarded and rthe contracts under execution. One imp=
ortant ressan for delay in construction and congedquent indresss in cost
is abeence of detgiled planning as regards peraghnel, constroation plant,
gtores, and macterials, planning anciliary facilities reguived Eor cons-
truction, The problems sssociated with project implementcation and the
cperation and saintenance of completed project should be anticipated and
oppraised during planning stage. The sequence of operations and vital
activities that are Likely to effact the progress need to be idencified,

Detailed conslderationg needs to be given to factors which affect the
programme.

For succese of any venture, it is ioperative that a detailed
flan of work is chalked out and schedules drawn up; visualising sach imp-
ortant activity and taking inte account the Limitations and inter-rela=
tlonehip of pne group of activitles with arother, In fact FERTY/C.EP.M,
network shall be attempted right [rom the project Formulation stage. Any
change in the scope of work owing to change in voluzme of work or inclus-

ion of new works not foreseen earlier will play an isportaant role in lay-
ing down the cbjectives,

8.05 Computation of inputs, in case of a departmentally executed work,
whill be mado with reference to the cbhjectives of physical targets and the
analysis of rategs gnd regquirement of teols and plants which will be avai-
lable in tha projact astimate. PFPor a work executed through contracts,
the conteactual output and the cost will be the inputs for the project
budget, In both cases, any other item of expenditure pet included in the
wark [e.g. land, estaBlishment epsbt, Suspense ete.) will featurs unpder
appropriate heads in the performance budget in financial Lerse and aled,
wherever possible, in physical terms, As regards Lhe physical targetrs

of output, these will be worked out on the basis of the budgetary cbjec=
tives.

B, 06 The presentation of the budget should Pe on the basis of the ann=
ual figures divided into montnly or at least guarterly data on physical
putput and the required physical and Einancial inputs, The presentaktion
urder the budget heads or sub-heads of work may ba further sub-divided,
in separate statements or schedules, into data for each ifmportant compo=
nonts of comparatively small magnitude relating to & particular budget
head or sub=head can be grouped together, In order to avoid a
Cumbergcme presentation it is desirable that in caze of a departmental
work only physical ocutput target and the financial input (and not The
physical imputa) should be shown under the works heads or sub=heads. The
procurenent of stores, toels and plant and engagement of labour which
will be the phyaical inputs for the work can be shown in separate ached=
ulesg to the budget under broad heads,
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B.OV A Project will have to devise its own Ecrms for drafting and
presentation of its performance budget, The performance budget documents
al the Mational Thermal Power Corporation (Mew Delhi) which canmot be
reproduaced ewing to 1ts bulk, can serve as a guide to the projects exe-
cuted through contracts, LIt may also be ugeful to a limited extent to a
pecject execubed departmentally.

8.08 In brief, a presentation of performance budget will be based on
schedules of aotivities the achievement vis-a-vis target in the proceeding
and current year and physical target Eor the coming vear. The achisve-
ments/likely achievemsnts should invariably be compared with the targets
or the sstimates Eiwed sarlier. The activibies will be shown with refe-
renca to works esTimates/contracts orF 4 group of these estimates/contr-
acts and their anticipated/actual dates of commencement and completion.
The units will be Einancisl and wherever possible physical (e.g. area of
land, length of roads, area or rumber of buildings, tonnage of materials,
numper of machines, wvolume of excavation. snd concrecing ste)l. The month-
ly or quarterly data of cost and anticipated achievéensnt in physical
terms will finally end up in an anrmial total., There will be a budget
summary showling the total financial bodget and it will be BUppl emontad

by schedules of activities and anticipated achievemente., The budget
summary should also depict the project estimate cost for the budget head
or sub=head, expenditure upto the end of the previous budget period and
the present projection of expenditure for future wyears till completion of
project. Flgures for physical guantities estimated, executed and balance
to be executed should alse be shown wherever possible. In case of any
upward revislon ¢of cost of estimates of a project/scheme, the break up

of the factors responsible for it should be indicated. Short fall in
achievenents of physical targets need to be explained in detail,

BUDGET ADFEIMISTRATIOMN:

8,09 Budget administration which i8 & link petween budgetary objectives
and gohigvements s The most important gart of 8 performance budget, It

id Chrough proper administration of a8 budget and sustained pursuit of the
goals that anticipations are translated into achievements, tho hidien sost
of time is cut down and coBt owver-run which ls often a familiar feature

of the projects in an inflationary economy can be effectively arrested.

2,10 For the purpose of pdministration, an gnnual budget will nead to
ba divided into monthly or guarterly segments or budgetary periods. The
principal emphasis will be on inputs and output, 'The broad spectrum of
a budget administration can be aplit up into the following areas:=-

ta) Planning and action for mobilisatlon of rescurces like land,
machinery, stores, labour force and funds,

ib)] Distributiomn of the resources over various sectors of
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a project and control over their effective ussa in tha best
interest af productivity and progredss,

it2) Progress plaandng, acnitoring and control.

(d] A roview of the critical factors i.=. shortage or non-avai-
lapility of anay itéem or items of rescurce, plans and actions
to -overcome the criticalities aad re—-scheduling of activities
and re=allocation of available resources from sectors of
comparatively low priority Lo Lhose of Lop priority.

g.11 A watochful eye; & oritical analysis, sustained pursuit amd a
Capatity to distinguish the consequentials from the lnconsequentials
should be the keynote of the administrabion of a performance budgeting.
Any system of control and gustained pursuit has two essential pre-
requisites, (i) collection of information from functional area, and
{11} a critical analysis of the information and projection of the
present trends into future trends.

B.12 The information which should relate to only what is essenbial
and aveid massive details can be presented through statements on data,
bar charts or colour bandzs, Tha following are scome of the functional
areas which will be scurces of information Eor the purpose of control
ardd progress chasipg:-

{a) Land acquisition.

ib) Procurement of materials, machinery and spara parts with
special reference to pre=order and post-order stage.

{e) Working of the machinas, shut-down hours, preventive main=
tenance.

(d} Mobilisation of officers, staff aad labour force, their
distribution (and phased reduction towsrds the closing stage
of a project).

&) Disposal of surplus machinery, stores and spares in the
closing stage of a project.

(E) hrrangement for fands.

{g) Pattore responslble for cost over rung or escalation alabo-
rated in sufficient details explaining wiy correcting mecha-
nism failed wo arrest the trend,

g.13 Tha control statements containing che information will be subj-
poted To 4 oritical review and corrective actions will be initiated in
order to arresc short=-falls. Action to overcome critical faclors, re=



Scheduling of activities and re-allocation of resources, where NeCassacry,
will arise at this stage.,

B,.14 A project should devise ité cwn forms for eollection of informa=-
Lion, While day-to-day review and control should be the responsibiity at
a divisional level, a monthly review is recommended at the level of a
construction circle and a guarterly feview at the level of Chief Bngicser/
Chief Executive of & project, Whanever a eriticality has arisen or is
foreseen it should be reviewed at an appropriate level where decision-
making will be possible, Corrective actions have to follow review im all
cases if the performance budget Ls to he méaningful, If performance bud-
gating is to be successful there should be ackive lovalvemant of all
agencics concarned,

E@!_{&I‘EGE o RESULTS & ﬂlmgﬂiiﬂs

B.15 Fresentation of achievements on completicn of an anmual bBudget
period may follow the same pattern adopted sarlier for presentaticn of
the budget before commencemant of the budget period. In the etage of
pPresentation of achievements, the monthly or gquarterly data should be
avoided and only the data of g physical output and their cost for the
¥ear together with anticipated and actual dates of completlion, reasons
Tor shorcfalls or cost overrun BEc., should oe presented under budget
heads or subheads., The Frovision in the project estimate for physleal
Qutput and cosSt, any revision of these itews foreseen later on, the bal-
ance of loft over work, funds avallable with referonce to estimate and
expenditure, forecast of funds requiremgnt on the basis of uptodate ase-
sessmant of the balance work should also be shown in the summary of achie-
vements under budget heads ae sub-heads, The presentation of all Ehese
data may require division of the summary document intoc two parts,

B.16 It 16 assumed Chat Che authorily to whon the summarised form of
achievements of porformance budget is presented will review it critically,
give decisionz or directions wharever nesded aml wateh the Eollow=up act-—
lons,
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LK. STRUCTURE AND FUNCTIONS OF
COST ACCOUNTIHNG CELL




c LER. LX

CBEATION OF COST COMTROL CELLS 0N PROJECT

g.01 Since independendence, a large number of irrigatics and culti=-

purpose projects have been taken up for construction in the country.

While the benefits of lrrigation actruing from these projects have great-

1y helped in ingcreasing agricultural production in the countey, the moun-

ting coste and the frequent revisicn of the project escimates and conse-

quent delay in the completion of the projects and accrual of the benefits
therefrom have been causing great concern to the Government. ]

9.02 Whenever there is a substantial revision in the original estimate
of a project many thoughts appear in public mind, Criticism is voiced
that projects are not properly conceived and Formulated. One also hears
about the projects being plannsd and executed not being economically via-
ble. That the above criticism is valid to a varying degree in soma cases
cannot be denied. All these criticism resulting from lncreases in project
costs, which are occaslonally huge, stem from inadequate appreciation of
the procedures involved in the framing of project estimates and the fac=
tors which are responsible for cost escalacion. In 1972, the Government
of India set up an Expert Committee to examine the reasons for rise in
the costs of lrrigation and multipurpose projects.

3.03 In its report submitted to the Government of India in April, 1973,
the Expert Committer identified the important reasons for the increase.
Tha Committees has observed that real drawback is in the prepacation of
the estimates amd in that reapect it has recommended a mumber of messures,
One measure which 1s very lmportant for exercising proper control over
construction costs on a project is the need to have g regular and conki-
nuous gystem of cost analysis of major constructiocn operationa on the
project with a wview to spot and eliminate inefficient construction proce-=

dures and to roctify the drawbacks in working which contribute towards
inoreasa in costs.

S04 Of cpurse, when the consteuction of a projest is done enticely
through contractors the second and third stage of analysis would not D
very significant. But even where the work is done departmentally it has
bBeen pbserved that the running costs are not always maintained and the
analysis of item rates at ccmpletiom of the projects are never done. The
Comnittes felt this to be a major drawback which need rectification and
alsg Eelt that there is great need for creating awareness of the fact that
Eftlﬂltﬂﬂy and out=put can b lmpruvad and the cost gut down by Kéeapling

4 proper record of running costs and maintaining a system of regularly
analysing and reporting them,




ACTION TAKEN AND HESFONSE FROM STATES:

5.05 The Experl Committes on rise on cost af ilerigation and multipur=
pose projects amoag other recommendations had recommended the establish-
ment of cost cells. These recommendations nad been circulated to various
State Govermments.

9.08 In pursuwance of the resclutions of the Flrst Conference of State
Ministers of Ircigation held oo July 17=-18, 1975, the sectting up of cost
contrel cella for all major jeojects was commended to all State Govern-—
ments, Since not mach of progress had oeen achieved in this regard, the
Second. Conference of the Stace Irrigation Miniscers beld on 10th and 11cth
Sept., 1976 again commended to the State Govermments for takiog expedi-
Lious action tao sSstc up cost cogntrol cells on all major projecta cosSTing
A0 crore$ or more, IE was considered necessary chat to enable to dis-
charge the functions of Cost Control Cell effectively, =ach of the Addi-
tional Chief Engineer/Chief Engineer in charge of River Valley Project
should have independent Cost Control Cell. The structure of the cell
could be as uwrder:=

Executive Baginesr e
Assistant Engineer One [p&e Circle)

Costing Enginesr
(Senior Assistant Engineoer) One

Supporting technical, Ministerial staff i.e. Junior Englneers,
Stenographers, typist Bbo.

One Emall eall at State level to coordinate the work of project
level cost control cell and for compiling the information from all cells
and digsesinate the same in respect of Cest Control studies was alsoc sug-
gested having structure as under:-

Deputy Secretary [(Cost Englneer) Qe
[Senior Asslstant Engineer) Ty
Sratiscician Tw
9.a7 It is seen that except for m cell in Kerala State Elecrrlcliry

Board, and Haryana Irrigation Departwsent, the cost control cells do not
seesm to hawve been established on any of the on-going projects,

4.08 Costing as an aid To cost control in river valley projects has
considerable scope and possibilities. But, introduction and meassingful
functioning of costing in a river walley projedt is likely to Do Surmoun-
ted with practical difficulties of a first degree magnitude. Keeping im
view the nature of diffirulties which are likely o be encountered; &a
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practical approach has been made.

SUME ESSENTIAL BRE-HEQUISITIES:

3.09 The main function of the cost cell will bBe prompt collection of
fairly acourate data of astual cost of different works, comparison of

the actuals with the estinates, highlighting the significant variances
and thair reasons so that elcher correftive measures for cost control are
adopted in time or, where circumstances justlfy, the estimated unit rates
are reviged to Dring them in line with the acutals.

9,700 In arder to compare the actual cast Per unlt with tha esbinated
cosl, avery work, sub-work and devailed work in the project sstinate
ahould be allotted a coat code number; there sheuld be 4 unit rate for
each detailed work and the components {labour,; matesrial Btc., ) of tha
unit rate should ba available in the analysis of rates. At presont, the
analysiz of rates is avallsbles for some important items only asd theca
are lostgaces wheére lumpsus Figures are adopted For certain ltems in tha
project estimate. It has to be appreciated that it is the Eyartem of
cost code nusbers and analyvsis of rates resultimg in a unit rate which
establish a seaningful link betweon the actual and Che astimated cost,

9. 11 The asnual works budget, which itself reflects on escalation in
@St compared To the project estimate Figures, will have to be base® an

a list of the detailed works together with their cost code muebers, val=
ume or guantity of each detailed work asd the unit rate together with a
frash analy=is of rates adopted for the yvear to which the annual works
tmdget pertaing. Thie is esaential because a comparizon of the actual cost
with the latest analysis of rates on which the annual budget is’ based will
pe far wore weanlogful than a reubing comparigon of tha actual cost with
the estimated cost as per the project estimate which was prepared several
years ago and would have lost much of its cost significance owing to in-
flation during the intervening years. An annual revision of sach analy-
818 of rates for budget purposes and for subsequent comparison with the
actual oost may at first seem Lo be a formidable task. But, ocnce an
analysis has been done on a comprehensive basis, the gubsaquent up-dating
from year fo year should not be much of a problem, It is expected that
the quantcity of inputs Ln analysis of rates will not change significantly;
the main changes will be on account of increase in cost of the in-puta,

9.12 No purpose wnatscever can be served by costing unless the guantity
and the value of gut=put are known, In case of works sptrusted to con-
tractors, there i3 a system for measurement and evaluation of the
pericdical out=put. 1In works oxecuted departsentally, the system of
periodical measurement and evaluation does not exist and whatever BRpon=-
diture is booked pericdically agalnat a work is regarded as the value of
whatever quantity of the work might have been execured, Even the materi-
als which have beén issued to works but not yet converted into work-in-
progress £ind their wvalue reflected in Che cost of works under exeonticn.



It 1g esgentlial that in departmentally executed projects a eystem for

monthly measurement of works shoald be introduced, The seasurement should.
be in respect of each detailed work wihich is under éxnecution.

ESTIMALE COCE NCOOUNTINGE

3.13 A very important point for consideration is whether a separate
set of cost accounts should be maintained in a river wvalley project 1n
addition to the financial accounts. Tt is to be borne in mind that works
register which form a part of the financial accounting system exhibit the
cost of works against different estimates under various hesdings like
materizl, labour machine-hour etc. Hence, a guestion arises whether a
geparate set of post account will not be an avoidable duplication.

9_14 It will be better if the costing in a river walley project is
done on the principles of estimate coat accounting systes which is widely
used by building and construction agencies. According to this system the
cost cells should lay considerable empnasis on the estimated unit rates
of work which will form the basis of the annual budget. The actual coat
data will be collected from the financial accounts in the works register.
The next step will be the analysis of the varlances between the estimates
and the actual and, {inally, swaggestiona on corrective measures. However,
the adoption of the system will eall for certain improvements in the ex-
ieting pattern of works register. The booking of expenditure should be
against detailed works each of which will have a specified cost code
nusher. The present system of booking of expenditure: for various works
under a common estimate will mot do. Another iwportant provision which
will need to be made will be in Tespecl of the suantity of the unite of
work completed during & month and alss the évaluation of incomplete units
in terms of complete units. Incorporation of thig figure of complete
nnite and unlite in progress will enable caleulation of cost per omit. It
is felt that 1f the changes suggestied above ars introduced in Lhe works
regigter it may be poggible to get the purpose of cost control served
without maintaining a duplicate set of sccounts Ln the coating branch.

9.15 There should De an apex oell in each State dealing with co-ordina-
tion of the activities of costing in individual projects in the State,
In order to assist the project authorities to determine and control cosrt,

it iz essential to have independsnt "Cost Accounting Cell® with each

project and a cell with each sub=project if the exigencies of the work
demand,

The "Cost Accounting Cells" shall be thus at two levels:
=|5tate) Cost Accounting Call

=[Praject) Cost Accounting Cell - with cella at each of the sulb-

149



Projects if neceéssary.

The cells should be staffed with adedfuate number of qualified Cost
Accountants, Engineers, Assistants and PFrofessionals,

B.16G [(State] COST ACCUUNTING CELLE: shall have tha following set up:-
(1] Chief Cost Analyst In the grade of Superintending Engine-

er or eguivalent

i) Cost Analyst In the grade of Executive Enginser
or eguivalent

liii} Assistant Cost Analyst In the grade of graduate Junior
Engineer or sguivalent

liv} Profesasionals In the grade of Diplomas - Juniar
Engineer or equivalent

(¥} Supporting Staff; Clerks, typist ete.

alifirations & F rience:

i) Chief Cost Analyst A cost agcountant & shall be a membar
of the Institute of Cost and Works
Accountants of India ar Membher af
I,C.M.A. or an Engineer with long
experience of costing.

Lil Cost Analyst: Pepubty Cost analvst with 5 vears ex=-
perlence in the grade.

1i1) Assistant Cost Analugt: Graduate in Engineering -
or
Intermediate Cost Accountant -
ar
Professionals with 5 years experience

iv) Professionals: Statisticians/M.A. {Economics)/M.A.
{Gtatistics)
3.17 iProject) COST ACCOUNTING CELLE: ghall have the following set up:-
t1) Chief Cost Analyst In the grade of Superintending Engine-

er - when annual outlay is more than
R=. 15 ecrores.
or
{ii} Cost Analyst In the grade of Executive Engineer
when annual outlay is less than Ra.
15 crares.
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[LLL) Deputy Cost Analyst
{iv] Aspistant Cost Analyst

{v) Professiocnale

(vil Supporting Staff

pualifications amnd Esxperiences

(i% Chiaf Cost Analyet.

vi1l] Cost Analysc

fti1} Deputy Cost Analyst

{iv] Assistant Coat Analyat

iw) FProfessionals

In the grade of Assistant Enginger -
ane for every He_ 5 crores annual
outlay.

Lo Eha qrade of grafduate Junlior
Enginear = one for every BE. % crores
anntial outlay.

In the grade of Diploma Junior Engine=
eF = one for every Hs., 5% erores annual
outlay,

Clerks typist ebte.

& et accountant and shall be a sen=
ber of the Institute of Cost and Works
Acoountante of India or member of
I.C.M. A, or an Enginear with long
experience of costing.

Deputy cost Andlyst with 5 years
experience in the grade.

A poEt accountant, having completed
final examination of I.C.W.A.I. or
I.C.M.A. or
Assigtant Cost Analyst with 5 yvears
experience in the grade

O
hesistant Englnesr with Costing
background .

Graduste in Engineering -
T
Intermadiaten Cost Accountant -
or
Professional with 5 years eXperiance.

St¢t13Linlan31H.n,IEmﬂnuﬂEﬂE]f M.A .
iSratietliosl,

a.18 [Sub-Froiject| COST ACCOUNTING CELL: These may be provided dep-

gnding on exigency of the work and shall have the Ssimilar seC up as

(Frojects) Cost Accounting Celis:
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spenditure

Jlml by

4,19 Tro sxpenditures on Cost Accounting Cells shall have to be limited
t 1% of thé works outlay of which 0.1% shall be for the cell at the
State level apnd 0,.9% for the cell at project level.

FUNCTION OF COLST ACOOUNTING CELLS!

4_2a The funetiong of the cost cells wall fall under three broad

cateqories:

ial

(o

fa)

Callection and analysis of the costs 1ncurred in execution
of the works.

vompatation of the cost of varioeus activities.

Comparison of the actual costs and actual quantitative prog=
regs with thoge in the annual budgets and in the origipal/

lateat revised-project sstimate, and carrying out cost benefit

analyais and inwestment effectiveness studies,

wWith paszage of tiu:n, the nepd a5 well as the Scope of Che work
that Cost Accounting Cell may have to perform might considerably Llneorease.

The functlong as off be identified at prasqgt_?ra-ia underi= i

13-

3y

1}

ql
5)
il
T}
ai

)

10}

- |

Collection of -data of Coat.

=y 3.
1

Cost detern lnation ofF individual .l':tl\;'l.'l:inl and The praject
aa a whole

Mpasurement of coopletion of individual activities afd the
project as a whele,

Cost Analyvils and performance analysis.

Variamce Analyeis (Actual We. Budget).

Eeviewing “he costs and revising the Budget estimates.
Praparatiacn of perfarmance budget.

Updating ke network and preparing crashing Gchemes.

Working odr the - Labour ootputs, productivity equipoent
gubtpults uarles vacying jﬂb Eﬂl‘uﬂitiﬂﬂﬂ. eo that standards for
gueh subkpu s are lald downs

Analvging e rates of all important items S0 that construct-

ion cost o wlices can be established for labour material mach-
ineey, Lo o, BLeE,
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11) Collacting and compiling detalls of actual costs of distribuy-
Lion system, =zeparately for distributaries, wmihor and water
courges with a view to using thig data for Futire bonject
estimates.

Y2} Imitiation and coordination of time and motion srudies and
gcruCiny and compllation of the data of suech studies.

13) Reviewing the cost of the project and preparing annual proje-
ction af likely cost based on data on actuals,

14) Conducting cost benefit analysis and investment effaectiveness
studies.

SYSTEM OF COSTING:

8.1 ACTIVITY-ANALYSIS: Activities in a project are the time and rego=
urces consuming parts. For the purpose of determining and controlling

the cost of the projects, it would thus be ineffective to take the pro-
ject as a whole,

The whole project is to segregated inte its component activities
and for each such activity cost records are to be maintained.

S0 for pach project ls concerned a time-scale vermion of complete

relwork, analyvsing all the activitiss, is to be prepared for the purpoge
aft—

= Performance budgeting,

= zost determination and varisnce analvsis,
= cost control,

= management Lnfoarmation,

With the progress of the work, cost records are to be made For
compritatlon of ACTIVITY COST for the period and at the end of the poricd
guch costs are analvsed with the bodget.

CODITETCAT [OM

.22 The espeitial pre-requisite of codification of the workz has
aiready been digcussed in para [9.10). Two other pre-reguisites For any
ayatea ol costing are codification of the varlouz ltems of stores amd
Epare pazrts and a codification for the varlous items of expenditure and
recelprts, The code numbers should invariably find mention in the various
daale dacumenis like expenditure vouchers, cash recelpts, stores fssue
vouchers, -Stores rebukn notes, sanction to eatimatez, detdils of works
for annual budoet =te. A specimen of the Coet code number allotted to
rertsin works in Beas Project has been given in Annex. XII. The gpeci-
sen s by way of (llustration only and i= not comprehensive.
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9,323 Humerical Account MNusbers for Decimal system of Cost classifica-
tion as recommended by I.5.I. Ln their "Guide for preparation of estimate
of River Valley Projeot - [.5.4B77-1968% could perhaps be conveniently
adopted for the classification of acecounts on all projects for identical
tyoe of work or functions so that the cost and rates obtained for them
are comparable without special efforr being made to reconcile the two
sets of Figures, WNew codification for cost accounting may be wade (by
adding activity code Lo existing codes for accounting ag the suffix or
prefix].

MATERIALS, SPARES AHD ACCESSORIES:

9.24 It L& not considered necessary to discuss the procedural aspects
of materials costing on the basis of stores igsue vouchers and materials
raturn notes which should be familiar to those who are acquainted with
elementary aspects of cogting. More important are the practical problems
which are likely to arise. One of the problems relates to the practice
in which executive officers, in their anxiety to hasten the progress of
works, directly purchase the materials and use them in worka without
routing the papers through the atores. A prablem af sllied nature relat-
¢5 to the practice of removing msterials lying in stores depot and await-
ing acceptance. Introduction of @ sense of discipline is called for in
such cases. The minimum that needs to be done iz that the indentor or
the user should aend an intimation to the stores branch as well as the
priced ledger sectlionm about the code numbers, brief description, price
and guantities of the materials concerned immediately when occasiocne ari-
se for use of stores without completion of formalities of routing the
transactions through the stores braschk, On receipt of such intimation
from the indentors or the users the priced ledger branch can raise adhoc
igsue vouchers for the purpose of costing. Subsequently, when the tran=
gactions are reqularised and formalities are completed, the issue rates
may be changed, if necesgary. However, the beast course should be to mini-
mize such transactions as far as possible.

9.25 A problem of equally great magnitude relates to the delaved ar
erratic degspatch of receipt wvouchers and issue wouchers by the store:z
branch to the priced ledger sections. Materials form the major oompo:.d
of cost for various works. At present the booking of materials is oft

in arrears or indccurate gince the goods receipt wouchers are not reco
ved ip time in the priced ledger segtion or the receipt vouchers come
long after the issue voucher have been recoaived oy the postings in the
priced ledger section remain arrears cowing to various reasons, It is
g@ssential that the stores branch should pay dus attention to the import-
ance of timely despatch of receipt and issue vouchers. Une of the pract-
ical steps to ensure this may be to staff the stores branch with adequata
number of experienced staff. If the posting in price ledgers is in ar-
rears or is erral—__-i_c! the cost cells can never play the role n:uigned s
them, unlezs there ig a positive Loprovesent Ln the sitcation, prompt and

i
r
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accurate costing will be impossible.

g.26 A third problem relates to the deficlencies in the priced ledger
aection itself. In order to expedite the poatings, use of simple Ccalou-
lating machlines will be of great help.

COST ACCOUNTING & METHOOS:

9,27 Materizl: All materials used in the project shall be classified asi-

La) Dkiract Matarials: Which are actually consumed in The
project and physically embedded in it; (e.g. cement, steel,
bricks ete.)

i Froper records shall be maintained showing separately

the quantity and cost of direct materials used for each
dotivity of the project.

ii) The waluaticn for issues shall be recorded oo
"Weighted average" basis,

(b} Ipdirect Materials: Which do not get imto the final project
but only assist in the work, (e.g. consumables, lubricants,
ete, )

1} BRecord shall be maintained for all issues for individual
activities, In case of issues jointly for more than coe
activity, apporticnment for different activities shall
be made on eechnical estimation.

ii} Valuation shall be on the basis of "weighted average®

method.
{c} Toolg, Spares and Accessories:

i) Records of all issues made shall be maintained for gach
machine or equipment; and the cost shall be apportioned
on the bagia of Bervicetimes to sach activity.

ii) WValuation shall be on the basis of "weighted average"
methad,

(d} Wastages, Spoilages, rejectiong, losses, aLc, of Materialat

i} Proper records, showlng reascn, shall be maintained,
showing the quantity and cost of wastages, spollages,
rejections, losses of direct materials, tools, spares,
atr., whether in storage or in process or transit.
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1i) The total wasts rocord shall be made separately and

shall be apportioned to differsnt activities on some
suitable basis.

L11) Abnormal losses shall not be charged to activities but
ghall be recorded separately.

SALARIES AND WAGES:

.28 The system of effective control over utilization of man-hours
with halp of time recording clocks installed at the gates of various shops i
in a lractoey can not be adopted for control over man-hours in @ Tiver
valley project where most of the works are carried on in an open Area.
Thersfore, control over utilisation of man-hours can be ensured egsenti-
ally by a close and effective supervislon supplemented hy occasional
surprise checks, especially in night shiftes, by senior officers. The
booklng of man=hours to various Jobs in project will be done through Job
cards. Froper records shall be maintained to show the time and earning
of all employees directly engaged for individual activitles and alsa for
gervices (e.g. Machine shqn; machine ocperations, maintenance €rs.). The
record shall also indicate separately for gach activity and other works:=
1) Permanently emploved labour for different type of functions '
fe.g. marth moving, masonry ete,)

1i) Contractor's Labour {e.g. earth remaving, masocnry ete.) s
1i11) Caswal and other labour (e.qg. earth removing, masonry etc.)
iv) Tdle time, with reasons, shall be recorded. #Abnormal idle
timeg ghall be recorded separstely with reasons and shall

not be charged to any activity,

SVERAGE HOURLY RATES:

°.29 The costing of man=-hours on the basis of wages shoets will pre-
sent no probles Lf the working houre of an lndividual smployes are wllo=
cated te only one or two jobs in a month., Howeyer, 1f the daily hourse of
an individual emplovees are allocated to several jobs and such ceses are
Large or if the same employes is shifted o several jobs im a month &ven
though his daily hours are allocated to a particular job, distributicn
of the direct wages to wvarious jobs will be a problem, In such cases
perhaps the average hourly rate may be easier to adopt 2pd pay alsp be
uged for the purpose of computing Labour Cost. 1t has to be ensured
that the same method of valuation is persistently followed Eor the
project,

8.30 Average hourly rates may be worked oubt every half yvear on the
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e of a-tualys of sreceding half-year (April to Septeaber and October

A Horch) for evaluating the time booked to Jjobs. The wnabaorbed ditfi-
e 2 between the actoal amount of wages pald and the amount allocated

a works [oF the Elirst half=year can be taken lnto account lor warklng

Jul rites for the second half-year but the unabsorbed amgunt for the se-
cond half-year should be adjusted to "Under and over Charges - Overheads®.
Theze Fates are to be worked out separately for different categories of
workmen viz., Highly-skilled, Skilled, Semi=-skilled and Unskilled accor-
ding to the following formula:

A=H
H

& = mtandsx for The average tatas:
W - gtands for wageg ete., and

H - stands. for the number,of hours of attendancn number of
F haura al leave with fuil pay and paid holidays and half
the hours for leave on half-pav.

w w = A saynopEig of the procedure for booking of direct wages to vari=-
- T Junn which is peevalent in Beas Froject igf-appended as jnnex. XITT.
“rhia will throw gomg Iight b the detalied. procedure for booking laboar
Teagt in Eagiatar af Watks. The procedurs will sait cost aceuuntlng aleo.

SERVICE DEPARTMENT EXPEHSES:

o, 11 Datailed records shall be maintained to indicate expenses incur=
red for mach service department. These expenses =hall be apportioned to
other services and/or activities on an equitable basis and applied cons-
igtently.

9.32 Utilities: Records of all utilization like power generatiom, etec.,
£hall be maintained, for quantity and cost, 1n case of parchases of uti=
lities, proper records to show such expenses shall be maintained. The
cogt of utilities consumed by various activities and service centres shall
be recorded. Whers direct recordings are not available apportionment on
some technical estimates shall be made.

WORKSHOP /REFPAIRS AND MAINTENANCE:

g.33 (i) Proper records showing the expenditure incurred by the work-
shop under different heéds and on repairs and maintenance by the various
departments and the "activities"of the projects shall De maintained. The
record shall alsc indicate the bagis of charging the workshop expenges

to different service departments and project activities.

127



[11) Expenditure on major repair of any asset from which benefit
iz likely to occur for more than one financial year shall be shown Sepa-
rately in tha cost records Ilndicating the method of its aceounting in
determining the cost of the different peojects activities performed dur-
ing the accounting year. However, where majcr overhaul/repair charges
are bocked to a special gesexrve built by charging a small percentage to
machine hour rates evary year, the expenditure will be met out of the
LESEIVE,

(1111 Expenses incurred on works of & capital nature {esxcluding
expenditure on project activities) shall be capitalised. The cost of

such jobs shall include the sxpenditure on msterial, labour and a share
of the overheads.

DEPRECTATION:

.34 Proper records shall be maintained showing the cost and other
particulars of fixed aggets in respect of which depreciation L=z o be
provided., These records shall inter alla indicate the cost of each item
of assets, including installation charges, il any, the installation and
the rate of deprezclation,

3.35 In respsct of these assets, the original cost of acquisition of
which canmot be ascertained without unreasonable expenditure or delay,
the existing book walue shall be taken az the valos, Depreciation of
any assets used for a particular activity ghall be charged to that acti-
vity. Depreciation on common assets [(like plants, equipments, ete.,)
shall be apportionsd to the activities on the basis of estimated time of
uEe.

OVERHEAITS

9.36 At present some but not all items of over-head expenditure in &
project are allocated to the works. The isspue rates For materiala are

loaded with a certain elemsnt of over=head and the depreclation, repalr
and expenditure on funning and maintenance of special tools and plantsa
are charged to the works through machine-hour rates. Howevar the over-

head expenses on special over-heads, establishment ete., arce not alla=
cated,

%.37 A guestion arigses whether it is at all necessary to widen the
gcope of absorption of over-head expenditure by the works. The outpot in
a ¥river valley preject 15 not saleable commedity but a national asset.
Thecefore, the only purpose which will be gerved by inclusion of a wider
vategory of over-head expenditore will be comparison of the unit cost of
work in a project with that in ather projects and in the private sector.

.38 The distribation of over=heads in a Government accounting system
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will meet with some difficulties. In the asystem of GoVernmEnt accounts,
there is no provision for accounting of the futore liabilities which will
arise from retrenchment benefits payable to the workcharged labour when
the construetion will come to a close. Thers ig alpo no aysten for ope-
cation of deferred expenditure account under which any umisually heavy
expenditure incurred in a year ia spread over saveral years for che pur=
pose of bagking to the accoonts. Further, there 18 no provigion fox
depreciation of roads and bulldings, furpiture, fixtures etc., in the
Government gystem of accounts.

9.39 The gquestion of distribution of over-heads will have Lo be consid-
ered keeping in view the pecularity mentioned above. The following sug-
gegtions are offered:-

(1} Proper records shall be maintained showing the varicus items of
expenses comprizing the over-heads at the project site,

(ii) Allocable overheads shall be directly allocated to particular
project activity and the balance shall be apportioned amongst all
project "activities"which acguire bensfit from guch exXpanseEsa.

[ix1) Sncial welfare cost to workers shall form part of the gverheads.

{iw]) Depreciation on the townahip (ineluding gchoals, roads atc.)
gxpenses and the corresponding mainteonance eXpeanses ghall be in=
gluded in the gensral overheads.

1wl Becoveries from sales of stores, spare, plant ete., unless speci=-
fically connected with & particular activity shall be credited to
general over-heads.

fwdl Rohabilitation sost and the Land cost for rehabilitation shall
alen ba apportioned amongst all project activities on the basls
af budget estimates of the activities. Cost of rehabilitation
lpan shall not form part of overheads.

fwit) Ressarch expenses for the project shall form a part of general
overheads, unless specifically incurred for any ipdividual acti-
wity.

iwviil) Interest on investments shall be recorded separately and shall
not form a part of overheads. The interest received against Tre-
habilitation loan shsll also be recorded separately.

Raconeilistioni

g, &l The total Financial expenses of the accounting period shall be
reconciled with the total of all activity costs for the period.
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RECORD OF PHYSTCAL VERIFICATION:

9,41 Fecords of physical werification shall be maintained in respect
of all items held in stock, such as direct materials, indirect materials,
stores, tools, spare parts eto., asg well as Fixed assets including plants
and egquipments. Reasons for shortages or surpluges arising out of such
verification shall be indicated in the records.

9.92 ALl normal variations shall be adjusted with the general owver-
heads. But abnormal variation shall not form part of cost and shall be
reported separately with reasons.

FERFURMANCE MEASUREMENT:

.43 The criteria for performance measurement should not only bs cost
efficiency but also physical achlevement. Once a system is introduced
for measurement of the completed units of works as well as units in pro-
gress, it should be possible to measure the actual achievement 'in rela-
tion to the budgeted achievement for the year, A comparison of the cumula-=
tive achievement with the cumulative target will be a logical conclusion
of the process of the comparison. Analyeis of variances and thelr reasons
and guggestion on corrective measures will be the next step, Adoption

of eorrective measure will be the final ocoteoome. Records of phyaileal
verifications of all project activities for estimating the progress of
work of such activities shall be maintained by the cost accounting cell.

STATISTICAL RECORDS:

o.44 Data shall be maintained in the cell at State level to enable
control of current costs and estimation of cost of future peojects.

S AMD MAMAGEMENT THEQ TOM 2

3.45 The data that may require o be presented periodically shall
comprise of:-

(i) Total cost of all activities finished or partly finisghed during
the financial year shall be compiled and the technical estimates
of phyasical progress of all partly finished activities at the end
of that wear shall be made.

(11} The budget expenses of the activities for the year shall then be
compared with the actual and the varlances shall be analysed,
recerding reasons therefor = vide table II at annexure XIV.

{iii) Periodic cost statements with variance analysis, along with the
reazong of variations, shall be submitted by the lower cost acc-
ounting cells, upwards, covering the whole of the area of opera-
Eion.
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[iw) Freguency of reporting shall be determined by the State Cost
Aocounting Cell,

fv} The proforma of reporting shall be similar ©o that above in the
Table I encloged,

RESOURCE ALLOCATION:

9. 46 When resources shall not be avallable as per requiremsant, it shall

be necessary bto fix the available rescources to different activities
having no "floata*. This shall be done after "updating" the network.

CHASING:

9.47 When extra resources shall be available at apy time, the cost
accounting cell shall also prepare reports, suggesting time-crashing 8o
ag to get benefit of lesser time-coetele.g. machine depreciation, insu-
rance, ete., and inflation cosc.)

@ECLQEEGH:
9,458 In prder to perform the functions of the cost accounting cells

smoathly, it shall be necesgary to arrange for training of all encumbants
of the cost accouncing cells in Cost Accounting, Nebwork Analysis, CFM
and PERT, performance budgeting, and also in M.I.B. The data could be
prosented periodically to higher Management in the form of graphs shewing
(i} the actual performance vis-a=vis budgeted sanctions and the original
budget estimate (ii) Cost over run and (iii) time lag in the performance.
The specimen of the graphs are given in the appendix.
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¥. PEAFORMANCE AND OUTFUT OF INDIGENOUSLY
MANUFACTURED,/ IMPORTED EARTHMOVING
MACHINERY




CHAPTER X

Performance snd ocutputs of indigenously manifactored/

lmported eacthmovins machinecy.
Introducticn:

10.0% The most economical way to use construction eguipment is to conv-
ert the potential for work to completed construction aa early as feasible
f.0., at a high utilization rate. There is an imperative need to improve
overall efficlency of equipment management involving many factors such as
selection of eguipment, squipment utilization planning, personnel train-
ing, trained and experienced supervisors, malntenance facilities, pre-
ventive maintenance and repair, and parts supply.

T.02 Complete emphaelis shauld be laid en the Fundamental need to achi=
eve the required squipment production hours rather than the piece of
equipment. Following factors other than initial cost have a significant
effect on the benefits resulting from purchase of equipment:=-

i} Work capaclty of equipment keeping into consideration welghts
and horsepowers,

ii) Reliabildity
iii) Maintainability

iv} Capacity of disgtributor to provide parts, service, training
and technical information.

v Operating casts,
vi) Economic Llife.

10,03 Central Water Commission estimsted that lesz than 50% of cons=
truction squipment in India is operable, of which a good portion is under-
utilized, resulting in very low productivity flgures considering equipment
population Figures on projects individuslly and in the country on ocverall
basis, increased investments and excessive cost of work. There is much
room for ilmprovement in both the serviceability rate of squipment and

the zchedules for uwtilizing serviceable eguipment.

10. 04 The uwrgency for developgent of improved managessnt of congtrucs
tion egquipment is supported by the requiremgnt for economy in: foreign

exchange and raupese expenditure as well &= by the requiresent for proopt
completion of projects To auwgeent nation’s food supplics, power produd-
tion, industrial output and to raise the standard of living., Objective




of improved Danagement 1 to achieve the required rate of productivity
by eonstruction equipment, a2 rate which should be considerably higher
than that being achieved AR present.

oL £1 s of Conatruction ipment:

16.05% There are large varieties of construction equipsent used on Hiwv-
er Valley Projects. The cqguipment can be classified as Standard Bguip-
ment.

Equipment which can be used in general on various types of joba
and which are produced &5 par the standard speciflcations of a particular
manufacturer is called Standard Eguipment. Shovels, Dozers, Dumpers,
Scrapers, Mixers, Fumps, Compressors ete. in specific sizes are termed
a8 Standard Equipment.

There are other squipsent which are marufactured to suit a glven
Job conditioi. For example, a Mole for excavation of Tunnels, Tower
Cranes, etc. These are classified as Bpecial Egquipment.

Sazed on specific use, the sgquipment can be further classified
into following caregoriest=

1. Exoavation Egquipment e.g. Shovels, Dozers/Rippersz, Scrapers.
#. Haulage Equipmentt @.g. Dumpers, Belt Coanveyers, Cable-ways.

3. Compaction Eguipment: e.g. Sheep Foot Rollers, Vibratory
Plain/FPad-Foor Rollers, Vibrators.

4., Concreting Equlpment:-—
i) Aggregate Classification & Screening Plants.
1i} Batching & Mixing Plants.
iii} Concrete Carrving Eguipment.
iv) Egquipment for placement of concrete.
f. Tunmelling Eguipment:-

i} Ewcavetion : Jack Hammers, Drifters, Tunnelling Machines;
Maoles,

ii) Mucking i Loaders, Locouwctives, Tip Wagons

iii) Conceketing : Tramsit Cars, Concrete Placers, Concrete
Fumpa

iv) Ventilation: Compressors, Blowers.
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6. Transport Equipment : Trucks, Tippers, Tractor Trailers,
Trailexs.

T. Misc. Egquipment Graders, Cranes, Compressors, Fork

Lift Trucks.

10,06 India has made remarkable sgtrides in the field of Irrigation &
Fower development. A number of Projects have been constructed to bring
vast tracts of uncultivated lands under Irpigation and generate power To
remove poverty and bring prospezity in & big way in the country. Since
plenty of labour resources are available in the country, the present EX
trend is on labour intensive programmes. But no satter how big or smail
& project is, use of machine is inevitable in certain areas where speci-
fic targets have to be achieved invalving long lifts and loads which are
beyond labour capacity.

13,07 The efforts of Engineers are directed to design and construct a
project which will give the degired results at minimum pogsible Jo8L.
The experienced Engineer, after studving the project, carefully selects
the methods and equipment that will produce the greatest construction
economy, There have been continuing improvesents in gonstmiction edquip=
ment manufacturing industry with more and more sophlstication and with
better availability and a higher productivity. The Engineers must keep
abreast with such technological developments to keap the constructiom
costs lew, Use of sophisticated equipment is capital ‘intensive. There-
fore, it 1s necessary t©o maintein adeqguate controls over the construc-
tion machinery through pericdis veports showing progress achieved, CosSTs
and other necessary information in the form of reqular returns which
make performance monitoring easy and meaningful.

10,08 The cost of equipuent on projects involving earth, rockfill and
composite dans 15 sometimes as high as 1%% to 25% of the coat of pro-
jects depending dpon the available facilicies; local conditions and type
of congtruction involved. The large lnvestment proposeéd in the Sixth
Five Year Plan on Irrigation and Power is of the order of Rs, 10,000
Crore and Rs.23420 Crore (out of which Eg,.4050 crore is for Hydre Elec-
tric Projects) respectively, The total outlay for Irrigation & Hydro-
plectric projects which involve use of earthmoving and congtruction
pquipment, works out to Re,14050 crore. Asguming an average pravision
of 10% towards equipment and 10% of equipment cost towards spares, the
total procurement of equipment and spares in the plan period will be of
the order of Bs.1405 crore and 140 crore respectively.

10.0% The basle concept when a user buys equipment iz that he does not

pay for the equipment but the equipsent sust pay for itgelf by earnind
more money than the investment. It is, therefore, of ulmost importance
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that due attention should be paid for the selection of equipsent after
caraful planning, from the point of view of suitability, adequacy and
realletic production, assumptions and estimates, and post project utiliza-
tion with a view to achieving optisum utilisation. The ahjective is to
8pot out major lasunae in the time snd cost estimates which may throw
out the economic viability of the Froject. The guestion is Low best to
utilise the men and machines to reshape or move the earth in the quickest
way and at the lowest cost. Work on some of the gigantic proiects like
Bhakra and Hirakud Dams, which involved several lakh cu. £t. of placemant
in a day with long lifts and leads, could not have been complered with-
out the use of machines. The very nature of mechanisation allows a grea-
ter degree of planning as regards cost, production, work seothods, cooe-
dinatian,

10.10 Seleoction of Equipsent: While each Project has te be evaluated

on its own merits regarding the use of equipment versus manual labour
large Frojects can generally be accomplished gquickly and at less sxpenses
if right type of machines are employed, malntained and efficiently opora-
ted,

0.1 Some of the important factors which will influence the selection
of construction equipsent and must be observed are enumerated as under:-

1) Type of material: rock, clay, sand, gravel, loading comsaction
characterizticas and weight, etc.

2} fuantity of each material, ctotal volume in cu, m,

1) Distances to be pushed or hauled (Leads).

&) Steepness and direction of grades,

7] Footlng for traction and floatation, rough, slippery, wet, soft,

loose, firm, swooth, sharp, abrasive, etc.

i)} Weather conditions in the area that may affect equipment opera-
tion or reduse avuber of normal working days.

4 Time to complete the job,

Bl Space avsilable for equipment to work.

91 Relative cout savino '.mpu;'..qrmnl of ppeed and mobility in golng

from ong work to anoiher on the proisct,

Hn Auxiiyary ma0t wep ragmiced for maintaining haul roads, assist-
ing in locianiad, lowiing, dumping & compacting materials.

1) Local aluimods & temparature for correcting per hour output.

a
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12) Accessibility of the Project site.

133 Suitability of the eguipment for other uses afrer completing the
project.
14} Capacity of supplier for performance orlented aservice, prompt

spare parts supply and problem solving.

18] Specifie functions and limitations of the machine,
161 Legast unit cost of work,
17} Past Frojeot utilisation.

10.12 It iE necessary to establish some suitable eystem for proper
planning of egquipment well in advance. The use of construction eguip-
ment having higher capacities, higher efficiencies, higher manceuvreabili-
ty and lower operating coste will Teduce the overall construction costsa
of the Project. Tt is essential to exchange technical information with
other Projects who have used such equipment already or & consulting or-
ganisation like the Central Water Commission and work out the requirement
of equipment on realigtic bagis to guit the needs of the Froject. The
inter-relationships, inter-dependencies, sequence in which the works are
propoged, should be gone through into as comprehensivée a manner g poB-
gible. The established techniques such as C.P.M. and PERT can bLe made
uvege of for working ocut the overall requirements of the egquipment. It is
also necessary to establish and complets all infra-gtructurg, workshop
and other service facilities before starting the construction work in
full swing.

10.13 Variety of egquipment available today makes it rather diffiecult
to determine what combinations of machines will give the best resulta.
The analysis of egquipment sysatems can be divided into two parts - the
prediction of the performance of the proposed equipment system and the
comparision of various combinations to achieve the best combination for
the job contemplated. Wherever possible, full analysis of operating
aygtems ghould be made to provide correctlion and control factors for the
modifications of proposed systems and operating systems.

10.74 It is also necessary that the equipment is purchased in a phased
manner, well in advance, so that the machines are available when the
work in full swing is actually started. The phasing should be done in
gurh & manner that the machines are not kept idle for long time awaiting
atarting of construction.

There is need for phased replacement of equipment by inducting

new equipment at different atages of Project construction in majer proj-
ects where the duration of construction is large. It should, however,
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be ensured that the new equipment purchased epends about 75% of its
economic life on the Frojeot,

M re i t dined pusl

10.15 Indigenous manufasture of heavy earthmoving equipment wag star-
ted in India over 20 vears back when Director Gensral Ordnance Factsrios
produced the Komatsu D-120 & D-80 Crawler Tractors in eollaboration with
Japanese manufacturerz. Gradually the manufacturing programme of DGOF
expanded leading to setting up of M/s. Bharat Earth Movers Limited under
the administrative contral of Hinistry of Defence., The Earth Moveras
Factory which went into production in 1967 has so far produced nearly
5000 heavy earthmoving equipment. Following heavy earthomoving equipment
are manufactured by M/fs. B,E.M.Li~

1. Crawler Tractors - 90,180 & 280 H.pP,

2. Wheeled Tractors = 15 H.F.

3. HRear Dumpers - 25, 35 & 50 T Capacity

4. Loaders - Track Type = 1.3 48 3.3 e, m.
Whaeled Tyvpe = upto 3.5 ci. m,

5. Motorised Scrapers = 14 puyd capacity

6. Motor Graders = 115 H.PB,

BEML also produce 30 T bottom dumpers and 20 T mobile cranes agalnst
specific arders. They have plans to manufacturs 300 HP and 400 HP Craw-
ler Tractors and rear dumpers upto B0 T Capasity in the near future,

The other major manufacturer of heavy sarthmeving squipsent in
Lhe country is Mys. Hindustan Motors whe manutacturs foliowing edquipment
in collaborstion with M/s, General Motors Corporaticm:=

1. Crawler Dozers = 275 HP
2, Dumpers (rear) = &5 & 35 vonne capacity
3. Loaders = 2% cuyd. capacity.

The excavators are being mamufactured ipdigenously by{l) M/s.
Hindustan Motors, (ii) M/s. Tata Engineering & Locomotive Co, Led,, (iii)
M/s. Larsen & Toubro Ltd,, and [iv) Mfs. Haavy Englneering Corporation,

The towsd scrapers are manefactured lndigenously by M/s. Hindus=
tan Larthmovers P. Litd., and loaders by M/a, Escorts Limited.

1.6 With the ever increasing investsent in the IEF Segtors and opther
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sectors like mining, using heavy earthmoving equipment, the esphasis was
laid on larger capacity egquipment. Presently, most of the equipment re-=
quired is produced indigenously except some equipment in the higher ca-
pacity range wiz, dogers, motorised scrapers, truck tractors for &0=-100T
Trallers, etc., which are isported.

10.17 Thers is urgent need for improvement in technology of the machin-
e8 being produced indigenously, in the equipment Support by way of ad-
eduate after-zales service, and in the spare parts supply with a view to
isprove the equipment availability and productivity,

10.78 Import Substitution: The Government.of India vide Department of
Industrial Development Memo Ho. 16/130/IF/7T9 dated 6.6.79 set up a commit=
tee on import substitutien under the Chairmanship of Shri 5.M. Aggarwal,
formerly Secretary, Ministry of Comsunications, to examine the existing
policies for promotion of ilmport substitution, to review the progress
made in this regard and for assessing the effect of liberalised industri=

al lieencing, import and export policies on the programme of lmport
substitution.

10.19 Upon request from this Committee, the erstwhile Ministry of
Agriculture & Irrigation (Department of Irrigationjunder their letter
Bo. 45/85/79=CHK dated 11.9.197% appointed a Working Group tTo undertake
study of areas concerning the equipment for the irrigation etc., and to
prepare a discusaion paper thereon for censideration of the main Commit-
tes on import substitution,

10,20 As per information collected by this Working Group on import
gubstitution, the total value of equipment imported by Members of the
Tractora Earthmoving and Construction Equipment Distributors' Associa-
tions Limited in the waricus sectors including Irrigation Projects sinca
1948 amounts to about Rs. 1,202 crore. This evaluation of the equipment
has been done on the basis of current prices.

10,21 It has been assegesd that the main ressons for continuing imports
are as underi=

1. Sophisticated technology for manufacture is not available in
the country.

2. (uantity required to be manufactured is uneconomical for pro—
ducrion even thoagh the appropriate technology could be
imparced.

3. Indigenous development work has not been completed although
the same has been taken up in hand,

4, HAeluctance on the part of users to use indigenous equipment
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ag the after-sale service ie not consildered upto their satis-
factiocn in =ome cases.

%. The manufacturers have not carried out detailed market sur-
vays to develop their future manufacturing programmes. There
ig ales considerable comminication gap between the manufas-
TUYers and users.

10.22 The wvarious constraints in the way of achisving indigenisation
in the field of earth moving equipment were discussed by the Working
Group with some of the major manufacturers of equipment in the country.
They pressed that the prime factor which has been responsible for reg=
tricting the indigencus dewvelopment is economics of scale. The other
factora which bave been responsible for restricting the indigenous dewve-
lopment are as underi=

1. Hon~availability of appropriate technolegy in limited areas
like production of sintered friction disks used extensively
in power shift transmissions and clutch assesblies,

2. Hon=availability of special purpose heavy duty steel castings
and Eorgings.

3. Hon=availability of high pressure and high digcharge hydrau-
lic gystem elements,

4, ¢Hon-availability of rolled stesl sections and special alloy
gtesl casting of thin section regquired for track shoe section
and floating seals of crawler tractors.

5. BHNon=availability of basic cold drawn seamless steel tubaes
and packings/seals regquired for hydrsulie ecylinders.

B, MHon=availability of special/over-sized bearings from the
bearing manufasturers in the country who are not willing to
take up the manufacturers of these items.

10.23 An effort was alss made to identify the areas where indigenisa-
tion ecould not be achieved whiech in tuxm is affecting the programme of
import substitution., It was revealed the following are the major areas
where indigenisation could mot be achieved:-

Transmisston

. DOrive Lines

Hydraulie Pumps

Heawy Duty Clutches

Heawvy forgings and castings.
Differential bevelgear and bewvel pinion

SR A L R =
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T« Sprockets
8. Special and owver glized bearings.
3. High préessure hopes =to,

10, 24 It wae polnted out by the indigensus manufacturers that Lt ils nor
possible for them to undertake manufacture of all the high cost items
under one roof ae guantity involwved will not justify indigenous produc-—
tion economically. The manufacture of the high valus items ljike powsr
shift transmission etc. for which ®/s. Windustan Motors and Mfs. Bharat
Earth Movera Limited have already been licenced, would be taken up short-
lv. Other items like gaskete, drive lines, high pregsure hoses ebe, have
to be manufactured by other cospanies/ancillary Lndustries.

AL

10.25 Most of the egquipment being produced indigenously e in collabo-
ration with foreign manufacturers. In the developed countries, there is
a constant effort in updating technology and metallurgy to lmprove equip-
ment efficiency and performance. 1he various developments in technology
inzlude lighter engines with higher HP to weight ration schiewved through
usa of lighter metals and alloys, introduction of torgue convertor drive,
o provide wide range of tractor effort for varying load conditions,
metallurgical advances leading to lighter and stronger chassis Erames
and improved abrasion registance leading to higher componsnt Llife, suto=
matic hydraulic/electric operation through push buttons control leading
to operator comfort and higher efficiency, use of high pressure hydraulie
aystems, improved tyres and tubes for better traction and floatation,
improved POTa, and fual &nd lubricating systems. All thesa improvement
have led to higher effisiency and lower cost of operation, However, in
our country, there is hardly any effort in this diraction. Thers have
hardly been any improvement over the past 2 decades,

10.26 Thare is dire need for updating technology in ordsr to achieve
higher eEficiency, availability, case of oparation and lower inltial
cost as well as total operating and cwning costa. There should be a
constant fesd back from the users of equipmenk o anable tha mamifactur—
ers in improving their products.

10.27 A sense of competition is essential to imbibe cost and cuality
consciousness in the manufacturers of equipment. It will ba worthwhile
to import selected equipment with latest technoloc y from tima to time =0
that we may be able to compare the performance of indigenous ocquipment
with those produssd in the developed countrias.

Infrastructural Facilities, Individual Vocational Traloing:e

10,28 In order vo achieve betrer performance and lower wnlng and ops-
rating cost of equipment, it is essential to set up the infrastructural

142




facilities before undertaking any major construction project. These
facilities basically include the Following:=

1} Central Workshops

2} Field Repair Shops.

4} POL Storage & Dispensing Facilities.

i) Spare Parts & Misc, Stores.

51 Stores Procurement & Inventory Control Unit,

6] YTraining of Operators & Mechanics.

7] EResidential, Educational, Medical and other social needs
for workers.

1} Central Workshop: Central Workshop should be planned, keep-
ing in view the fleet of equipment to be used and should cater to the
various functions necessary for effirlent repairs and maintenance ser-
vige, Basically, the Central Workshop should have the following sec=
Tiong: =

{a) Machine Shop:

This should have the bagic machine tools e.g. Lathe,
ghaper, Milling Machine, drilling machine,bench grinder,
Hydraulic Press, etc. In addition the special machines e.qg.
Crankshaft grinder, line boring machine, cylinder boring &
honing machine should also be provided.

{b} Foundry & Smithy Shop:

It should be a2 small unit capable of manufacturing small
items in ferrous § non=-ferrous metals.

(c) Heavy Equipment Repalr:
This can ke further sub-divided as per the various cate-
gories of equipment under operation. "Sufficient toole, gen=
eral as well as special should be provided and the mechanics

should use the right tool for right job with particular emp-
hasis on proper engine reconditioning.

{d) Automopile Repair Shop:
This should cater to the requiresent of inspection vehi-
oles & trucks, ste. Sufficient general & special tools
ghould be provided,

{e) Fabrication Shap:

Depending upon the job requirements of a particular
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Project, fabrication shop should have facilities for cutt—
ing, bending, drilling welding of gheets, plates, pipes and
other structural steel sections. In case the shop is requi=-
red To manufacture critical items e.g. penstocks, gutes etc.
Facilities for sand blasting, contipucusfautomatic wa lding
and cutting, hydraulic and ultrasonic testing etc. should
also be provided,

£} Electrical Repair Shop:

This should have the facilities for repair of electriecal
companents of the machine e.g. alternator/dynamo, self-gtar-
ter, batteries & other components of the electrical aysteas.

This shop should be provided with sufficient tools & test
kirs,

(g} Radiator Repair Shop:

Fadiator repair/maintenance is very essential for effi-
cient cooling system.

(h) Fuel Pump & Nozzle Repair shop.

2)  Eisld Pepair Shopg: These should be provided at the main
work s5ites to cater to the needs of on-the-spot minor repairs of egquip-
ment .,

3} EOL Storxage & Digpenging: There should be adequate storage
of F.0.L depending upon the lead tise of procurement., Aall grades of
F.0.Ls. as per recommendation of the squipsent suppliers should be avail-
able. There should be proper storage to aveid coptamination and wastage

Proper Petrol/Diesel dispensing puspe - ' ihrlcation units should be
provided,
a1 Spare Parts & Mige, Stoyes: In orxder to achieve highac

operating efficiency and availahility of equipment, it is essential to
store adequate quantity of Epare parts and other miscellaneous gtofes uaed
in repair & maintenance of equipment. The spare parts should be proper-
ly codified and propexr record of the consumption shuuld be kepc to enable
proper planning and proourement.

51 storeg Frocurement & Inventory Contpols Eificient siores
Procuresent & inventory control organisation is very essantial for effi-
client utilisation of equipwent. The regquirement of spc « pacip o slee,

gtores should be planned judiciously. This subject has bren tircuesed
in detail under Term of Refersnce IIIL.

5}] Training of Operator & Meobanjgs There Ls a descch of

trained personnel in the country It ia seential to have & proo-
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arrangement of programme to train the operators and mechanics on speci-
fic machine ta obtain the desired level of wtilisation of equipment.
Whereas pome training can be given on the job, the formal training in
specialiped institutionsg and at mapufacturer worke will go a long way in
improving the egquipment utllisation.

Training camps should be Sat up at each major Project for

which necessery provision may be made in the Project report and annueal
Plan outlay,

7)  Residential, Pducational, Medical & Other Sccial peeds
for Workers!

Unless the workers are free from the worries of the basgic social
requirements, efficient working of equipment cannot be engured, Workers
should be provided with these facilities before they start agltating for
them.

Safety:

10.29 An accident-prevention programme should be set up in order to
reduce the cost of eonstruction measured in terms ofs

L Haman lives sacrificed.
ii) Tepporary and permanent imjuries to workmen.
i1} Damage to equipment and losas of materialsa.

iv] Loggs of time becaugs of accidents viz. man=hours and
machine=hours lost.

Suceeza of a good safety programme depends upon planning, physi-
cal set=up and co-operation of all personnel,

10, 30 Aecident prevention on construction jobs is mostly a matter of
effucation, vigilance and co-operatiom. Hard and fast rules alone will
not ensure safety on the job. This can be secured only by constant and
careful attention on part of the slte Enginesr and construction Foreman,
with co=operation of the workmen. Hen should be taught to think in
cerms of pafety and taught not to take unnecesgary chances.

10.31 An accident is an unintentional interruption to an orderly pro-
cess, & turning aside of an intended procedure. The injury to persons
is only the evidence of an accident, the cutward sign of something gone
wrong. To prevent accidents, it Ls necessary to go back to the cause or
causes leading upto the cecurrence. If accidents ocour with no injury
to pergons, they still should be listed and investigated with a view to
avoid thoem.
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Some sensible rules For safety of poarsonnel are:-

L

1L.

114,
iv.
W

Vi,

vil.

viii.

1x,

Good house keepling is the firvrst law of accident prevention
on conetruction jobs. Confusion w«1ll be reduced and opa=
rations will be mora sfficient when the work area 18 neat
ad crderly at all timea. Rubblsh, debris, waste and usoless
material constitute fire and accident hagards on the job

and should be removed From the work area as fast as they
acoumilate. Hpecial recesptacles, with selfclosing lids,
ghould be provided for combustible materials such as oily
Or @unny rags, waste ete. and such materials should be burnt
s soon 4s popsible.

All boards, planks, blocke, debris and other materials haw-
lng projesting nalls should be placed in arderly plles where
workimen will not be likely to stumble or fall on them,

All passagas, 5talru;y5. corridors, laddars mroe. ghould be
kept eléar aof loose materlal and trash.

Frovision of fire extingulshers and first aid kits should
be made necessarily in the workshop and at work sites.

Smoking (when and where) .
Properly support a plece of eguipment.
Always use goggles or safety glasses when grinding or welding,

Proper use of cleaning flulds; do not use inflammable fluids
for cleaning of equipments.

Keep hand tools in good working condition. Do not use poor
tools.

Eeep equipment clean and in good condition and check it
frequently.

Pollow correct procedure of equipment operation and mainten-
ance.

It ghould help matters to agsign a Safety Supervisor for
workshop and each work site.

PERFORMAMCE OF COMSTRUCTION EQUIPMERNT:

10.32 Although construction plant end heavy earthmoving egquipment have
bean in uwse for congtruction of Multi-Purpoge Hydro Electric Projects
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and Irrigation Projects in the eountry during the last about 15 vears,
comparative studies of performancel of wvarious catagories and makes of
equipment have not been made, %his has resulted in each project Cons-
truction Engineer adopting his own performance achedules snd productiaon
noTme. Detailed time and motion studies were pot conducted on any Pro=
ject to determine the causes for aveidable delays and Factors due to
which optimum cutputs were not achieved. These studies ghould be perio-
dically conducted on projects to determine the causes for aveidable de-
lays & factors due to which optimum outputz are not achieved., Thers ia
no uniform standard which can be used as a guide in classifying a job.
Each job planner has to use his own Judgement and experisnce in decid-
ing which condition best represent his Jobs - The data so collecred
should be analysed so that factors for Job and Managesmant factoras can be
edgily determined,

10.33 With a view to determine causes for low sarthwork production
with the excavation equipsent and excessive cycle timo with the haulage
equipmant, time and motion studies were carried out ar the following
Prajacts: -

i. Anandpur Sahib Hydel Project (Pubjab)
ii, Halal Hydro Electric Project (J&E)
iii. Lower Manair Dam {(A.P.,)

iv, Chakras Project (Karmatakal

¥, Hahi Bajajmagar Project {Hajasthan)
vi. Daman Ganga Projeet (Gujarat).

10.3&4 The observations msde during time and motion studies have brought

oot followlng Information: -

(L1} For the excavation of Hydel Channel at Anandpur Sshib Hydel
Project the hourly production ebgerved with 1.9 .ou.m, indigenous drag-
line for sidecasting of hard strata with boulders wag 129.6 cu.m/ hour
and for silty clay 150.9 cu.m/hour. The hourly productions observed
with 2.3 cu.m. indigenous shovel wers 168.1 su.m/hour, 231.6 cu.m/hour
and 427.% cu.m/hour at 3 different sites for excavation in silty elay in
the same hydel channel with the same make of szhovel. Tuwo indigenously
mamufactured dumpars of 25 ton capacity were used for transport of the
materials for these three shovel cbservationg, The corresponding hourly
production of the dumpers are as under:=

Ghovel , Lead Dumper 3 dype of Material
168.1 H] 196 M 39b943ﬁ31.zﬁﬂ Filcy clay
231.6 M, 234 M 9340 M 3 =dao=-

427.6 M 323 M 120.6/155.3 M =do=

The variations in the hourly production on this project are due to (i)
opexators' skille and experiences. (ii} deptha of cut, and (iii) angles
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af swing. It was arranged that there was no idle time for the showel

for which purpose sufficient mumbers of dumpers were provided which zas-
ulted into soms 1dle Cime For the dumpers.

. On the same Project a 4.6 cum Electricl Shovel (indigensus) gawve
an output of 363.7 cum/hr, 25 T (indigencus) dumper with this q@uuel
gave an output of 93 cu.m. /hour over a lead of 285 M,

tidh In Salal Hydroelectric Project, the 4.6 cu.m,. Elestric Shovel
lindigencus) gave a production of 205,78 eu.m. hour (clay) in combination
with 50 T Rear Dumper (indigenous) whose hourly production was recorded
as 74.87 cu.m. over a lead of 680 M. In this Project 1.91 cu.m. shovel
recorded hourly production of ¥96.33 cu.m./hour and 1¥4.17 ou.m. hour in
two different studiea. For these two studies, the hourly production of
35 T rear dumpers (indigencous) and 3% T bottom dumpers (imported were
64.09 cu.m./hour and 2B.6 cu.m./hour respectively over a lead of 540 M,

The differences in cutput of similar items of equipment at same
gite or same items of equipment in different studies are due to the ope=
rators'! gkill and efficiency, conditlon of the machines {old/mew} and
the variable idle time cbserved betweaen various activities of operation.
The low cutput of 4.6 cu.m. showel was due to the wet clay sticking in
the shovel bucket thereby reducing the effective capacity of the shovel
bucket, For the 50 Ton dumpers the production was low due to spillage
of clay through holeg in the dumper bucket (which are meant for slinging
during transit and should be plugged during operation) and from the rear
and while climbing gradients which could be avolded by providing side
boards,

fiidil In Mahi Bajaj Sagar Project the 1.91 cu.m. indigenous shovel
recorded an hourly production of 187.9 cum/hr. for semi-pervious material
whersas a hydraulic excavator of 0.9 eu.m. capacity recorded only 47.02
cu.m. /hour. For other equipment the production was recorded as under:-

Efuipmsnt Average Type of Froduction
cycle time Material peE _hour Ramarks
2B5 HP Doger 1 Mt, 23 sec. - 192 cu. m  Dozing
{ Lmp) distance
64 M
165 HF Dozex Mot rocarded earth 206 ou. m =da=
{Und) 145 H
410 HP (Imp) 1 Mt. 27 seec. 5.P. Not ==
Dogar recorded 0 M
410 HF Ripper 1 Mt. & =ec. 5.F. 1187 eu.m  Dozing
[ Impl distance
30 M
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Vibratory 1 Mt. 29 Sec. =1 68,50 Cu.m. 99 .73%

Compac tor campaction

(Ind) 107 HE achiewved
afver 24
passes

3. 44 eu,m, 19,5 ped. 5. P 235,948 ou.m. =

loader {(Imp])

1.9 cu.m. 41 Sec. 5.P. 42,29 cu.m. -

bozer Shovel

{Ind)

15 T Dumpar 7 HLS. 3.P. 34,30 cu.m. Liead

{Ind) 29.3 Sac. 745 M

[iw] In Chakra Project (Karnacaka), the hourly production of a 3.2

cum, indigenous Hydraulic Shovel was recorded as 138.23 cu.m s hour in haed
rack boulders. The hourly production of two makes of indigenous 25 T
dumpers with the above excavator wera 3Y.66 cu.m, hour and 37.27 cu.m./
hour respectively on & lead of 2 km, whereas hydraulic excavatgr of 0.BGE
cu.m, capacity recorded a production of 99,213 cu.m. hoaxr in Murram.
Indigenous Tippers of 45 cu.m. capacity in combination with this exca=-
vator gave an output of 36,39 eo.m. fhour over a lead of 235 Mts. In the
same Project, an indigenous Dozer 250 HE recorded a production of 1H3.54
ou.@. /hour in Morram, A 11/16 cu.m. indigenous scraper gave an output
nf 87,708 eum/hour of Murram over & lead of 1.1 Km, the pusher (250 HEP
Dozer} cyole time being 1 M., 35 sec.

i) In Lower Manair Dam Project (AF) the study was conducted on SCEE-
pers/pushera and following results were abtained.,

Scraper Fusher Lead Material  Average Hourly Production
eyole (50 Mtg)
Lime

ig.3/116.8 280 HF 1.2 Km B.0., Spil 20 M 54 meo. 44,18 cu.m.
ou.|. [ Zmp)

10, 7/13.7 == 2.5 Km Casing 14 M 27 Sec. 54,93 cu.m.
(TP aoil

1M0.71%.3

ouLm. e 3.0 Em, B.C, Soil 21 ® 07 Sec. 33,08 cu.m.
8.4/12.2 =di= 3.9 Em. Casing 189 M 20 Sec. 37.32 cu.m,
[ B 19 Eﬁi-l-

A 280 HE imported dozer/pusher gave a production of 337.06 cu.m,
Jhour over a lead of 56 M in BC Soil and a production of 414,63 cu.m./hr.
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In casping soil over a lead of 55.02 M,

[wi) At Damanganga Project {Gujarat) two indigenous makes of 1.9 cu,
m. Shovels recorded cutput of 260.9, 2BB.B, 239.3, 242, 271 and 271,91
Cu.m. par hour regpectively in & different studies. The corresponding
hourly productions of Dumpers were as undar:-—

Bumper glen Lead Hioygly Produgtion
9.5 cu.m, 1.314 Km, 52.18 cu.m.

17.82 cu.m. 1.314 Km, 96.3 cu.m

12.3 cu.m, 1.374 Xm. 59.8 &u,m

17.82 cu.m, 1.6 Km. 80.6 cu.m.

12:3 cu.m, 1.6 ¥m. 7. 75 cu.m.
3.5 cu.m. 1.6 Km, 46,40 cu.m.

An indigenous Track Shovel Loader 2.3 cu.m. capacity recorded an
sutput of 156.15 cu.m. /hour, in combination with 4 Noa. 9.5 cu.m. dum=
Per over & lead of 1.24 Km, in base material. Same track loader recor=
ded an output pf 72 cu.m. per hour in well blasted rock in combination
wWith 2 duspers of 12.3 cu.m. capacity over a lead of 1.332 Fm, An ime
ported track loader of 1.9 cu.m. capagity recoroed an ocutput oF 14&.8
cu.m/hour in base material [sand and gravel) in combination with 3 noa,
9.5 cu.m, dumpers over a lead of 1,34 kms.

A Dozer Ripper of 410 HP recorded & combinsd ripping and doging
of 363 cu.m. and 502 cum/hr. in two differsnt studies in semi pervious
goil. A 300 H.P. ripper cecorded a combinsd ripping &nd deozing cutput
of 173 cum/hr, in the same soil.

A 16/23 cu.m. scraper recordad an hourly production of 445.76
cu.m. over a leasd of 1.169 Km, The Scraper was push loaded by & 410 HP
Dozer with & oycle time of 101 seconds, The maximum guantity of per-
vious material loaded in the seraper was 20.375 &u.m,

For compaction of Semi pervious material . 60 Toone tyred com=
pactor recorded an output of 140 cu.m. (compacted) per hour and & pingle
drum sheep foot roller recorded outpur of 77 cu.m, hour.

Average cycle time for excavators observed durlng time and mo-
tion studieg:=
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Froject Excavator hyerage cycle Srandard

s5ize fime observed Horm
lseconds) iseconds)
Anandpur Sahib d.6 cu.m. shovel 7.3 24
electric (ind) )
2 Salal Hydel Project ~dg- 17,60 24
. Anandpur Sahib 2.3 cu.m. O (ind) 30.50 22
=do= =da- a0 .41 23
=dg= =i 19,80 24
=dlg—- 1.91 cu.m. 51.00 a7

dragline (Ind)

=do= == 36 .49 ao
Mahi Bajajsagar =do= = ghovel 25,3 21
Salal Froject —da— 27,86 21
. =@ —da— 29.1 21
Mahi Bajajsagar 0,9 cu.m. hydraulic 28,00
. : shovel {(lmp)
Chakra Froject ~do~ 155.00
Back hoe (imp)
== 3.2 cu.m, hydraulic 22,30
ghowal (ind}
Daman Gangs Project 1.9 cu.m. shovel 24.7 21
{Ind)
—do= o 21.5 21
=do- ~d - 2% .2 21
== —gdio= 25,0 21
=do= =da= 25.0 21
e i " 27.35 21

10.35 Horms of production: Cable Excavators (shovels/draglines): The
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figures of hourly ocutput (looese), angle of swing and depth of cut asg
cbtalned during time and motion studies at different projecte have bean
tabulated at Annesure XIV. These have been compared with expected pro-
ductions, taking into acoount, ildeal hourly outputs as per POSA {Power
Crane and Showel Association) factor for depth of cuot and angle of swing
and factor for job & management (assumed good) and swell Factor. The
last column gives the ratio of actual hourly production as observed and
the expected production worked out as above. Average of these ratioa
for all the studies works out to 93,66%,

Thus for the purpose of production nacms for excavators the
figures of P.C.5.A. (together with wvarlous standard factors) can be
adopted with an addicional factor of 920% to suit the conditions prevas
lent In this country.

For "Job and Management Factors" constants as epecified in the
report of the Committee on “Pormulating Guide Lines for preparation of
feanibility of detalled project report of Irrigation and Fleosd Contzol
Frojects" can be adopted.

10,36 3 i I improving outpubt wi ifer
(1) Qzgapisation:

To meel with the refquirement of ocptimum utilisstion of available
regources specially to fulfil the scheduled targeta, to start with, it
ig the flrst reguieite to establish an organisational nuclii of experi-
enced and ED?EEtHh§ engineers on each major project who would administer
managenent and construction activity with energy and wisdom, and locate
opportunities for improvement of factors effecting economical productipn
by construction egquipment and manpower. The construction managemart
involwes planning programming and ecantealling of constructicn progress
of varioos cosponents of the project with a view b0 determine the Pro=-
jnct companent, constriction duratien, more accurately and co=ordinate
these activities so that the different stages of project construction
ars given the required attention at pre-determined time intervals. The
'pime=gspect' of the development project ls concerned with speedy com—
pletion of the project so that the end benefits are realised at the
earliest. Alongwith this the 'vost-asgpect' is egually imporcant with a
view to economical construotion,

First requirement towards achievement of the objsctive is to
egtabligh & well-defined prganisation indicating the persons, positions,
authority, contacts, operations and eoordination. For this purpose all
the activities expected bto be perforsged for executlion of the job are
listed, grouped according te inter-activity, sortces to sult the opera-
tion sequences, and arranged in the system of administrative authowity
with adeguate provision for goordination, The upward movement of infor-
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mation and downward movement of instructions should be fast and swooth
o that the organisation should function intelligently.

Propor organisational planning reguires evaluating *he capablli-
ties and defining the functions of each individoal or group of tndivi-
duals. There must be adegquate scope to train and develop the new entr-
ANTE tr tho organisation.

Drganisational planning should eliminate duplication of Work
and efforts and reduce confusion of eperations, decreasing friction
among individuals It must ensure effective coordainmazion and direction
of human =ffort in performance of the asgigned functionsg Each indivi-

dusl must be aware of his accountability for performance of assignad
dubies.,

Delegacion of powers and workload to the local engineers 1n 1T-
self does not ensure success of projeet. Each englnesr must nat only be
competent and able but must also integrate and coordinate his wark with
others on the project. Only those willing to cooperate will conteibute
to the work to accomplish the proposed objective and enjoy certaln per=
gonal sarigfaction in the secomplishment.

Posting of cbservant and wnderstanding engineers who can Leas up
the conflicting manpower would develap valuable assets whereas the same
manpower, unguided or uncurbed, pan wreck or at least slow down Lhe pro-=
ject. Such teaming requires careful thought and execution and thorough
understanding of personalities involved. Individuals of limited capaci=
ties should not be placed in responsible positions because thelr defi-
ciencies will adversely affect the entire organisation. Careful aevalua=
tion of each individual's potentials would bring out misfits,

(21 Accegaibdlity of the Project Sites

Thiz imposes limivacions. Therefore, it is necessary to clear
the project area of Lrees, SLUBPS and boulders eto,, to boild proper
:6hds. housing and service Facillties for Che men and rail “ransporta-
tion for the materials. Froper roads to and through the job are reguired
ta be constructed alongwith other facilities, For transpertation of
conatruction materials haul roads of proper grades are to be constructed.

(3} Climatic conditlons:

The number of working days and weather conditions are to be cor-
rectly forecast For construction planning. Excessive rain Fall will not
permit work to be continued. It would become important to compleots CEE=
tain portions of work before start of ralny season or before rige in
river water level. The number of machines and working ghifts depends
directly upon the estimated number of working days during the season. A
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realistic daily production guota ts fixed and proper machines are put on
the job to handle ir.

fd) Operating Efficiency:

Experience on prajects has shown that it is difficult to work
consistently at a higher productive efficiency than 50 min. hour (83%1.
This i subject to staff being provided with suitable howsing facilities
and services, a living wage, food at reasonable rates and transpartation,
No workman is required to walk on, foot or cycle a few miles on rough
roads to reach workspot and then to hunt for drinking water there.

Sclentifically trained and experienced men are by far the great-
est asset to operating efficiency and conseguently the production ability
of the eguipment.,

Technical Institutes may be establighed to train operators and
mechanica on earthmoving equipment including diesel engines. Following
COUTrSesS are suggested:-

i. Operaticsn and maintenance of trucks, scrapers, dozers and
loaders = 200 hre.

ii. Operation and maintenance of motor graders and compactors -
200 Hrs.

iii. Operation and maintenaace afl backhoe, clamshell, shovel, and
dragline - 400 hra.

iv. Mechanice course = 540 hrs.

The trainees should pe at liberty to take any or a comoination
of these courses. The training method should be based upon the principle
to make every tralnee conversant with the bagle technleal points involved
and the necesslity and reascn for each component of the eguipment. Class
room lectures, illustrations, tearing down the equipment to basic units
and study, reassenbly of the units, are alds to make che student familiar

with the egulpoent.

It will be possible for the Training Instltutes to produce good
technicians with the extensive and intensive trainimg. 40 hours of act-
ual operating time on any machine is the minimum requirement, For specl-
alization of an advanced degres the requiremunt iLs upta 100 hrs. per
machine.

(5} Efficient management of borrow area and Fill:

Carefully trained and conscientious supervisory staff can (i)
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pravent damage to equipment {ii) Lncrease operator contidence {11i) Ee-
duge eguipment walting time [iv) Lncrease actual production and (v]) make
significant contribucion towards Lowering production costs and attdaining
scheduled production.

(&) Iyres:

Salecting the right tyre, size & type Ls the primary step for
rubber tyred earthmoving eguipment. -The best tyre for a particular job
is usually a compromise and some of the factors which enter into cholce
are load, type of equipment, type of body, material of havl road, hasl
digtance and grades, speeds in view, climatic conditions and variaclons,
and materfals to be hauled. Too much internal heat at high spesds is
to be avoided. The tyre companies usually provide competent engineers
to consult on the problems on particular jobs. The damage done to the
tyres by overloading and over spreading is ruinous. Apart from the loss
due to coat of tyvres. the losa due to down time of the egqulpsent will be
congiderable. Stones and rocks in the borrow pits and hanl roads are
to be removed =0 as to eliminake the chances for shock damage.

7 Haul roads:

Properly maintained and levelled haul roeads contribute towards
reducing the rolling and grade resistance and thus in attaining bettar
traction and haul speeds. It may be advantageous to reduce the grades
by suitable alignment of the haul road, With this the distance of haul
road may increase but the time involved in round trip may be reduced.
For maintaining better speeds it would be advantageous to avoid short
turning poilnts at the haul road.

(8) Spare parts:

Improvement ip peacts availability will definitely contribute
effectively towards increase in the utilization rate of congtruction
equipment. The projects have not established proper ordering and stock=
ing procedures for spare parts. The procedures involved are rather cusb-
ersome and are designed more for sacisfaction of audit than for efficient
management. This subject has been discussed in detail under Chapter VII.

10.37 Conclusi and Reco dationg:

1] Construction Engineers held an important pogition in the indoa-
try and play effective role in development of nation®s economy and so-
clety*s bettecment, Government of India wusec take into recognition this
bagic fact, evaluate the same accurately anz create a balanced system of
congtruction administration vis-a-vis other All India Services. The
era of trials and tribulations of haphazard experimentations with man-
power mast be brought to an end on priocity basis,




Machinery and eguipment are worth the price of steel by waight
CLill these are used as production tools by ponstruction engineers. Apart
from proper selection of eguipment and its maintenance and aperation,
reasonable facilities be created and provided for construction engineers.

2} A healthy personnel policy be evelved and followed. It must be

borne in wmind thac the employer and the worker have a common and Sympa=

thetic interest in the industry and boih benefit by harmonious relation-
ship and continucus peace. The capzcity and willingnass to work should

be the sole criteria for job assignments te the workers.

3) Complete stress be laid on full cooperation and coordination
amongst the Mechanical Engineers and supervisery staff on the job.

4) Classificacion and pay scales for operating and maintenance per=
gonnel for construction equipment on uniform bagsis should bea considered.
It would be necessary for their proper deployment that a central employ-
ment beresu be established for these personmel.

"There haa been no attempt to standardize wage structure of Ope=
rators & Mechanice of heavy equipmeat. There 1s very wide diversity in
wage structure of Government of India Undertaking and private Contract=
ers and State Governments., Though there may be some justification for
differential wage structure between the private sector projects and
Government; there seems little justification for kesping wide disparities
in the wage structure for these categories from State to State and Ceatra,
This way result in sub-standard working, operation learning, making of
mistakes and abusze of equipment besides inadeguacy of service. It is
necessary Cthat this 18 looked into aC the appropriate Administrative
level.

S Safety dmasuras be adopted with complete devotion. Safety devi=
ceg like hard hats, safety belts, gogyles, long boots and gloves are
used. Safety posters are displayed prominently. A safety engloeer
should be busy teaching safety measures and checking their observance.

&) The technigue of job analysls and plant spplication has been
developed on sciontific lines and the same technlgue can be gpplied to
all projects in India.

7 Complete smphasis should be leid on the fundamsntal need bto pro-
cure the required equipment production hours rather thany the plece of
equipment .

B} Organisation of training centres at major project sited with
facilities co impart all baeic knowledge about the operation and maincen-
ance of the egilpnent Ls recommencded. The training imparted to che bech=
nigcians through short term trainlng courcses will have a8 marked lLuprove-
ment on operating life of the squipment,
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o} certain informstion like improvement kits, assemoly drawings
and gsarvice bulletinsg are belng perilodically lssued by the manufacturerg
and will be of great advantage for reference for projects in India.

1073 The repair shops shoald be eguipped with s:itable haist tools,
portable steam ¢leaning plant, and compressed air line with out-letsa.

17 The repairs and overhauls of prime movers, fuel pumps, Lransmls-
sions, tracks ete., should be dene in special shops equipped with spe-'
cial tools and testing devices. A [ew prime movers and brangmlssions
shauld De kept gpare to assure uninterrupred execution of work.

12} Preventive maintenance should pe carried out when due; fuels and
lubricating- oilg are stored in large gize tanks on tressels froa where
these are taken out through taps and pipe lines.

131 The engine crank case oil should be analysed pericdically in the
laboratory of suppliers of lubricating oils. The test reports show oil
viscocity, detergency activity, water emulsion, fuel dillusion, foel
gooth, sludge index, prezence of metal, carbon, dirt, gand eteo., in the
oil. Such Facilities are available with the oil companies in Tndia.

141 Equipment Dealers should maintain field warehouses at site of
work so that spare parts can be readily supplied as and when néeded.

Alzn they should arrangs component exchange facilities from these ware-
houses .

13) Liberal training in India and abroad is necessary for orienting
project officers in the production method and equipssnt management .,
Though there have been early programmes under the TCM and Colombo Flan.
Very few officers have been deputed for the same. Thers, therefore, is
a vacuum & complacency inspite of poor production standard. AL least im
import econcract pravision of foreign training for junior precutive from
the State sust be a provision. This system was adopted in M.F. to some
benefit.

16) Lagst But not the least proper haul roads be constr.cted and
maintained with graders and wakter tankers.
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CHAPTER NI

RECOMMENDATIONE OF THE COMMITTEE:
LABMIE UTTLIZATION oW RIVER VALLEY PROJECTS:

Flexible approach be adopted to mechanisation as well as labour

intensive technology on irrigation projects keeping in wview the
rate structure of the items. {Para = Z.59)

The earth dams of swall magnitude involwing 1.5 M. cum of earth-
work or 30 metres height or masonry dams of 10=-40 metres height be
planned as labour intensive works. {Para - Z.61)

Advance planning far capital inténsive major project which are
multipurpose should be done at project approval stage after
accounting for work possible to be done by labour intensive

aethods, {Para - 2.62)
Spme unified labour recruitment methods and labour laws are
desirable. {Para = Z.65)

The provizions of the local laws in regards labour welfare ba
strictly enforced. Adeguate housing, water supply, Lranspartc
facilities, Schooling facilities, medical Facilities, Cooperative
shop to supply subsidised rations be ensured and suitable steps
for check on epread of epidemics taken. Thers should be Welfare
Officers on the project appointed to look after the welfare of
the workers. [Para - 2.B68&}

Pargpective planning should be sade for continuous eaployment of
labour from one project on completion to other projects. For
slack geasons [(non-working Season) alternative works should be
reserved for providing seasonal employment. [Para - 2.66)

Sultable trailning programme Should be organized to raise standard
af productivity. {Fara = 2.641)

Some expenditure shall be earmarked In large projects for training
labour in high productive technigue and lstroduction of high pro-
duction tools. [Paga - 2.66 "E")

A system of registration amd circulation within the state of
gkilled workers likely to be made surplus on completion of
projects be introduced. List of such workers, to be madse
surplus on completion of project be clrculated to other
projects within the State and other projects in the countzv.

(Para - 2.67)




10} Ttema in ths contract should be correctly defined to avoid con-
troversy with contracting agency. {Para 3.02)

17} Standard description of Main items of Universal Nature and Lhe
units of measurement as detailed out be adgpted on all River
Vallay Development works, (Bara - 3.02)

BB CATIONS »

12)
I.5.1 have so far peblished 200 Standard specifically pertaining
Lo varioug aspects of design construction ete., of River Valley
Frojects,. wherever Indian standard Code of brachtices are avai=-
lable, which give detailed specification of workmanship, they
should be incorporated in the Contract specifications to the ex=
tent they are applicable to the item of work, (Para - 4,07)

131] While drafting the contract specifieation only referense te ra-
levant Indian Standards in respect of quality of input and me-
thod of testing the input and sampling be given instead of re-
Peating the same, [Bara = 4.08)

T4) For large number of items connected with River Vallay Projects,
a standard pattern of Uniform Contract Specification can be dArawn
up to remove the present inconsistency which many a times occur
while drafting Job specificaticons for each Job, (Para - 4,09}

153} Great care andjimportance has to be given to forsulating of spe-
cifications, taking into account the various conditions under
which woxrks have to be execuced., (Para - 3.10)

Ta} In the River Yalley Frojects on many oocasions a8 in cass of
small works, like cross drainage works or other structures on
Canals, branches and distributaries, have items of work of re-
petitive nature without much variations in the specifications.
Standardization of specification for such repetitive items is
regquired. (Yara — 4.28)

171 Bynthesis of the standard specifications framed by several States
and Departments be undertaken by a specizlised cell as a whole
time job, (Para - 4.29)

D HET OR M il

18} The method of measurement shoulid be as per Indian Standards,
{Para - 5.02])
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15) To make the contract unamblguous it would be proper to provide
pethod of measurements along with specification for each of tha
itew of work for which & separate rate is stipulated in the
contract. {Para - 5.013)

20 For £ixing the hourly use rate of Machines and Equipments tha
evaluation of various elesents of ownership and operaCion CoBL
should ba done as detailed out. (Para = &.03)

21} Format for working out hourly use rate of various machines and
squipments deployed in River Valley Project Construction as given
in Yolume IT be Sollowsd. {Para = &,05)

23) Judicious provision of hidden cost of labour has to be made over
and above the basic wage of the labour depanding on statutory
provisions, applicable and practices prevalent for benefits and
amenities to workers in the project. In the format of analysis
this hidden cost has been adopted as 50% of the direct cost of

1ﬂ-|!l:l1.-LE- {FII: - E-pllfll
23) It iz difficult to identify overheads and profits precisely a
provision at 20% of prime cost as made in the analysis of rates
in recomméended. {Fara = 6,18)
24) Format of hAnalysis of items of Universal Hature as indicated in
para 3,09 and ag dealt in Volume IT is recommended.
{Para - 5;13}
25) Where Standard or Schedule of rates are revised of where LE nec-

e@sity to do so, the primary geiding principle should be esca-
lation in Labour and Material cost and not the trend of rates
quoted by contractors. {Para - 6.18)

26) Inventory Control Cells be created at all wajor projects costing
over Rs.50 crores sssantially to be executed departmentally and
under the C.M.U's in each State. It has to be ensured that all
functions of Maberial management Come under unified directlom
and anawering for afficient working. (Para = 7.08)

| Tha functions of purchase organisstion should be subjected to
system Awditc by a cell sstablished for the purpose.
{Para - 7.08}

28] Thace should be a small Commercial Intelligence Call in each
Gtate to fesd the purchase organisacions of the various projects
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41}

3z}

333

34)

36

an

3g)

with Commercial Information amnd the cell should eollect infor-
matlon at intervals, from projects within the State and from Si-
milar Cells in other States about Bource o procurement and prices
paid for the materials purchased for the project.

(Para = 7.08 ¢)

All purchases, routine or BOergent, to be made by Central Pur—
chase Organisation should be entrusted to Tender Committees or
Purchase Committees, (Fara - 7.08 d)

Froject Engineers be imparted training in Modern system and te—
chnigues of Matoerial Management and Lnventory Control.

{(Para - 7.5%)

The Materials and spare parts at the Project be classified and
coded in terms of thair different uses,
{Fara T.55]

For proper inventory contrpl, A.B.C. analysis be carried out for
seperating the significant few from the relatively unimpartant
many, (Para - 7.55)

For procurement of stores & quick payment of suppliers bills Pro-
Per procedures be laid down to reduce the lead time and other
delays, [Para = 7.55)

Sufficient attention be given to sfficient planning and carrying
tut the stores keeping functions to minimise the inventory car-
Iying cast. (Para - 7.5%)

Immediate action be taken to dispose of the obsslete parts and
Ecrap to reduce the inventory holding cost.
(Para - 7.55}

Sufficient care and thought be given for procuring insurance
items, [Para - 7.55)

Safety stock and Re-order levels should be declided with care
based on past experience to facilitate timely replenishment.
{Para = 7,55}

Special cells in the Major projects should devise procedures for
timely scheduling of surplus gpares and make a concerted sffart
to collect lists of requirements from Frojects using similar eg-
uipment and rehabilitate the spares to the maximum possible ex-
tent and even pursue the manufacturers/suppliers to dispose of
surplus spares if no Government Froject nasd them,

(Fara = 7.5}

162




35}

al )

a11]

423

43}

ad)

Disposal Committees may be formed in the project/States for dis-

Pasal of ocbsolets egquipment beyond economical repalirs, accidented
machines and spares of gbsolete aquipment rather than their reha-
bilitatdimg, [Para = 7.55)

The Direct demanding officers at various levels should exercisge
Cheir normal powers in case of purchases of spares parts by the
Projects from other projects, [Para = 7.65)

Ihe Engineer in charge should have full powers to releags g ip=
neénts/spares to another Provect with in the State and the Chief
Engineer in chargesghould) nawe gull powers to release such eguip-
nent/spares to a project outside the Stats.

[Paxra - 7.55)

Non finalisation of the transfer price should not hold up trans—

fer of equipment and spare parts from project/State to another
project/State, {Fara — 7.55)

Data on stores avallable and spares required by various projects
should be periodically exchanged particularly before overhaul img
season, this will assist Iln not only in early acquisition of
spares required but also expeditious rehabilitation of surplas
HSPALES . [Para - 7,55}

Computerisation be resorted to only at Major Frojects and State
level in C.M.U's for processing of voluminous and coaplex data
for making available prompt and accurate reports.

{Para = 7_.55)

25

di)

avi

483

The problems associated with project implementation and the OpGr=
ation and maintenance of completed project should be anticipated
and appraised during FPlanning stage = Datalled consideration be
given to factors which will affect the programme.

{Para = 8.04)

The presentation of Performance Budget should be on the basis

of Annual figures divided into monthly or at least guarterly data

on physical output and required physical and financial input.
LPara - 8.06)

Froject will have to devise i{ts own formes for drafting and pre-
sentation of ita performance budget. (Para = 8.07)

& watchful eye, a critical analysiz sustained pursuit and capa-
city to distinguish the conseguentials from the non=-consegquen—
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aa)

51

22}

2d)

5S4}

tials should be the key note of the administration of a perfor-
mance budgeting. {Para = 8.711}

Monthly review of performance be undertaken at the level of con-
struction gircle and quarterly review at the level of Chief
Enginaer/Chief Executive of a project & if performance budgeting
is to be successful there should be active involvement of all
agencies concerned. (Para - 8.14)

There should be an appex cell in each State dealing with Co-ordi-
nation of the activities of cesting in individual projects in
the State, It is essential to have independent "Cost Accounting
Cell* with sach project and a cell with each sub-project if the
exigencies of work demand, {Para - 2.15)

The cells should be staffed with adequate number of qualified

Cust Accountings, Engineers & Processionals. The sxpenditure on

Accounting Cells be limited to 1% of the works ocutlay.
[Para=-9.16 to 9,1%)

Functions of the Cost Control Caell as identified at present.
{Para = 9.20)

Introducing the system of eodification of the works and varicus
items of expenditure and receipts. (Para = 9.22)

¢n job training need be provided to all {neusbsnt of the Cost
Accounting Cells in cost accounting, Het work analysis C.F.M.
and PERT and performance budgeting, (Fara - 9.48)

PERFORMANCE AND OUTPUT OF INDIGENOUSLY MANUFACTURED/IMPORTED EARTHMOVING
MACHI NERY :

55 )

56)

Derailed time motion studies should be pericdically conducied on
projects to determine the causes for awoidable delays & Eactbors
due to vhich sptimum outputs are not achieved, There is no uni=-
form standard which can be used as a guide in classifying a job.
Each job planner has to use his own judgement and experlence in
depiding which condition best represent his jobs = The data so
collected should be analysed so that facters for Job & Management
factors can be easily determined, (Para - 10.32)

For the purpose of production norms of the excavators the fig-
ures of P.C.8.A. (together with various standard factors can be
adopted with an additional factor of 904 To suit the conditicns
prevalent in the countxy {Para = 10.35}
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591

B0 )

61}

B}

E3)

Bk )

E5

ik |

67)

Ba}

63)

Balanced systes of constructiod Administration vis—a=vis OLhss
All India Services must be created. |Fara 10,37}

B healthy personnel policy be evolved; capacity and willingness
to work should be the sole criteria for Job assigmments To the
WorKers. {Fara - 16,37}

Claggification and pay scale for operation and malntenance par=
sonnel for construction equipment on uniform basis should be
considered at the appropriate Administrative level.

{Para = 14,37}

Safety measures be adopted with complete devotion,
{(Para - 10.37}

The Technigue of Job Analysis and plant application has been
developed on scientific lines and be applied on all projects in
India, {Para - 10.37}

Conplete enphasis should be laid on the fundamental need to pro-
sure the required equipment production hour rather than the
pisce of equipment. [Para - 10.37)

Drganiszation of training centres at Major projects sites with
facilities to impart all basic knowledge about the cperation and
maintenance of the eguipment. (Para - T0.37]

Repair shops should be equipped with gsuitable hoists tools, por-
table steam cleaning plant etoc. (Para = 10,37)

The repalrs and overhauls of prime mover, fusl pumps Lransmis=
slons trucks stc., be entrusted to well equipped special work-
shopa, (Para - 10.37]

Preventive maintenance should be carried oput when due,
(Para - 10.37)

Periodic analysis of Engine Crank case pil should be carried out
in the laboratery of suppliers, or lubricant alls.
{Paxa - 10,37}

Equipment dealers should be directed to maintain field warehouses
at the site of work. They should also arrange component exchange
facilities from these warehouses. (Para - 10,37)

Liberal training in Indis and Rbroad is Necessary for orientlng

project cfficers in the productlon method and equipment manage-=
ment, In import contract provision for foreign training for the
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T0]

Junior executive from the State must be made.
{Fara - 10.37]

Last but not the least proper haul roads be constructed and
tained with graders and water tankers.

{Para = 10.37]
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LAY

OUTPUT OF SKILLED AND UNSKILLED LABGAIR FOR
THE TYFE WORE IN CUM, IN 8 HOURS

ANNEXURE=1

e R —— - — -

S1.1 Mame of State | Skilled Labour i Unskilled Labour
ol | IStone 1 EBrick tordinacy Saft Hard
i IMasoory 1 wWork iSoil Byp, | xzock | rock

andhra Pradesh 4.0 1.0 & to -3 1.33 0.E&7
ujarat 0.47 to 3 0.8 to 5 1.5 to X 1 to 2 0.75% to 0.8
Haryana 0.05 to P = v | 1.7 to LAY | 2.0

1.14 2.00 .3
Karnatka 1 ta 2 1 to 3 1 to:-4 0.5 to 2 0.2 to 1
Madhva Pradesh 0.9 to 0.7 to 2.0 to .47 to 0.25 ko

1.15 1.2 2.7 0,86 D.28
Maharashtra 1 o Z.3 1.2% £ 3 2.25 Q0.8 ta 2 2 to 3
Orissa 0,28 ro 4 0.3 to 5 ito3 0.3 ta 1 0.2 te 3.0
mn]ﬂh 3;']5 FERE R ER YRS RS Hﬂt auiiiﬂ-bledql-a-i--r-id-!I-ll'Illlrl-l
Rajasthax K.A. 1.13 o 5.6 to H.A. H.A.

2.10 a.5
Tamil MNadu 0.5 b0 1 0.7 to 1 2.5 ta 4 1.0 g,2 o 0.7
Uctar Pradesh 1.0 1.0 to 2.0 0.73 .50
1.25

West Bangal 0,8 to 1.42 to 2.6 ta 1.73 wo 0.6 to

| 1:7 3.3 2

(B} AVERAGE OUTFUT PER DAY UNDER E.G.5. ON FAITHON RIGHT BAWE CANAL
JAYAKWADL PROJECT

Item Dait |Average output of Unskilled
L Laoour
Excavation in Spft Sall ml
Legd upto 15 @ g.ai
Lead upto 50 @ 0.eB5
Lead upto 1325 m 0.49
Excavation in Hard mucam
Lead uptoe 20 m 0.18
Excavation in Boft rock
Tsad wofa &% m 0. 24
Lead upto 154 o 021




(C) LABOUR CONSTANTS BASED ON STUDIES CONDUCTED BY THE CENIRAL BUILDING
RESEARCH INSTITUTE:;ROORKEE FOR WORKS IN NORTH ZONE WHICH COMPRISES
OF THE AREAS IM PﬂHJHH,H&REhHi.DELHI.HTTAH FRADESH AMD RAJASTHAN(I.S.

T2Td |PART=I)= 1974).
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El. Description of work Unit Labour Recommended
Mo . constant in
days (8 working
Hrs, )
i. a) Excavation over areas (Hard and m” Mata 0,06
dense =cil) depth upto 1.5m and Mazdoor 0,62
remsval (upto one Hetre from edge)
b} Extra over item (a) for an |:|13 MaCe 0,01
additional depth of 1.5 m to Mazduoor b.11
I m
¢} Extra over item (&) for every 3
additional lead of 25m beyond ocne i Hate ke
metre upto 250 m and deposit to i e
lavel of 1.5 m
2, Mixing by Machine (Mixer) at banker, a”  Napdoos 0.50
Cement Concrete (with 20mm graded coacse Bhisti 0.10
aggregate) Mixer Q.07
Operator
Miner 0.av
3. Unreinforced concrete in foundaticns m Masan o.1o
including sixing, pouring, consolidating Mazdoor 1.63
and curing - Mixer mixed concrete. Bhisti 0.70
Hixer o.cv
Oparator
Mixer 0. 07
Vibrator 2,07
4. F_tEL:rLfﬂIl:Br‘. cament concrete im Bitu m]' Mason 0.17
in foundations, footings bgsis for Hazdoor 2.00
columns ete., excluding from work and Bhistl 0.a0
relnforcement , - Mixer
Y Oparator 0,07
Miser 0.07
Vibrator o.07
e 1 Reinforced Cement Concrete in sitwu in m3
suspended floors/roofs excluding form HRMan ok
work and reinforcement oo el
Bhiatl N, 44
Miixr
Cperatar . a7
Mizer 0,07
Vibrator: 0,07

*




Bar Beinforcement including
futfing o length, hooked ands crank
ar beimy, hoisting and placing Ln
position, binding with binding wire
and holding firmly &g as not to be
disturbed while placing and camming

of concrete.

1™

Wuintal

Barbender
Mardoor

.

=% wd
"
[ =

iConatants For items
[4) to {5) dinclude
miXing, pouring consg-
lidating, and curing,
does not include fair
finish)




ANMENIRE =17

THE OHISEA DADAN LABOUR [(CONTROL & REGULATION) ACT, 1975

PR R M B TABLE OF CONTENTS
SECTIONS
CHAFTER-I .
Freliminarcy
1. Short Title, Extent and Commencement, ’
=1 Defanitions,
CHAFTER-IT
Reglstyation of Agente
3. Appointment of Registering Authority.
4. ha person Lo 8¢t as Agent without Registration.
L Hegiestration of Rgents,
- Revocation of Hegistration in certain casea.
T. hppeal |
a. Begister to be maintained by a registered agent,
CHAFTER=-111
C itiong of Recruitmean E -
: 18 Conditions of recruitment of dadan labourer,
o, Liability to work te be extinguished on expiry of the period of agreement. *
1. Liability of the agent to pay the dues of labourer,
T, Recovery of dues.
CHAFTER-1V
A ent, B o and Duta Chicf Inspector and Inspectors
1%, Appaintment of Chief Inspector and Inspectors. )
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15, Ingpectors to be public secvants,
6. Agent bound o produce records,
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Pen j arkd P
17. Of fence.,
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CHAFTER-Y L
Miscellaneous

15. Frotection of actblons taken wnder this Act,
2. Fower to make rales.

THE ORISSAR CAZETTE
EXTRAORD INARY
PUELISHED BY AUTHORITY

Mg, 1737 CUTTACE ., WEONES OCTORER 29, 1975/KARTIE 7, 1897 E—=3

LAW DEPARTMENT
WOTIF ICATION
The Z4th October, 1975.

No. 13335-Lagis. The following Act of the Drissa Legislative Assembly
having been assented to by the President ¢n the Bth October, 18753, is
hereby published for general information:

ORISBA ACT 42 OF 1375

THE ORISSA DALAN LABOUR (CONTROL AND RECULATICH)ACT, 1975

AN ACT TO REGULATE THE RECRUITHMENT OF LABOURERS FROM THE
STATE TO WORK OUTSIDE THE STATE AND POR MATTERS IRCIDENTAL.
THERETD

Be it enacted by the Legislature of the State of Orissa in the
Twenty Sixth Year of the Republic of India as follows:-

CHAFTER-1
FRELIWMINARY

Short title {11 This Act may be called the Orissa Dadan Labour
extent and (Control and Regulation) Acot, 1975,
PR ML (2} It extends to the whole of the State of Orissa.

{3} It shall come into force on such date as the
State Government may, by notification, appoint and
diffarent dates may be appointed for different

provisions of this Act.

173



Definitions . -
W ' 2: In this Act; unless the context otherwise regquires:—

ta) "Agent" means a person who recruits dadan labourers on
behalf of an emplover for any work garried on out-
side the State of Orissa and inecludes a Contractor,
Sub-Contractor, Khatedar, Sardar and persons with
gimilar designation who make sach recrultment

(b} "Chief Inspector” means the Chief Inspector
appointed under Section 13;

le]l "Competent authority"” means a Competent Authority
appointed under Section 13:

(d) *Dadan Labourer' means a pPerson recruited on the
basis of a Contract (@ither express of implied}
from State of DOrissa for doing any skilled, semi-
skilled or un-skilled marnual work cuteide the
Btalle;

(e) “Employver" means the Person for whom a dadan
labourer is under the terms of an agresnent (eithser
Express or implied), bound to work:

(£) "Establizhument" in relation to an agent means the
place or places where any records relating to the
agency ara kept;

(9) *Inspector® means an inspector appointed under this
Aot ; '

(h) "Prescribed" means prescribed by rules made under
this Act;

(i} "Registering Authority" means the register ing
authority appointed under saction 3;

(1) "Registration Certificate"” means the certificate of
registration granted under Section 5;

ik} "Rules® means rules made updar this Aot

CHRPTER-1I
ig ion of 8
ppointmenc 3. The Stata Covernment, may by an opder notifisd in
f Registering the offisial Gawatte -

Athority. a) Appoint an officer or cfficars, as they think fit o
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No person to act 4.
a5 an Agent without
registration.

Registration of &5,
hgentoe

ba registering authorities for the purposes of this
Chapter; and

{b) Define the limits, within which a registering
authority shall exerdise the powers conferred
on him by or under this Agt,

Ho peraon shall, after the commencement of this Ack,
act as an agent without being registered az such and
axcapt under and in acoordance with a registration
certificate issued in that behalf.

(1) Ewery agent who is acting as such immediately
prior to the commencesment of this Aot shall make

an application within sixty days from the saild date,
to the registering authority in the prescribed
manner for his registratlion,

FProvided that the registering authﬂrlty may enter=
taining any such application or registration after
expiry of the sajd peried; Lf it is5 satisfied that
the applicant wag prevented by sufficient cauwss Erom
making the application in time.

(2} Any person who desires Lo act as an agent may
also make an application for his reglstration to.
the registering suthority in the prescribed mannar.

(3] Bvery application for reglstration ghall b
madie in such form and ghall be accompanied by such
fees as may be prescribed amd shall be presented in
the cffice of the registering authority.

{4} Where the application for registration is
complete in all regpects the registering authority
ghall register the agent aad issue to the agent

a certificate of registration containing such parti=
culars as may be prescribed and ahall enter the
particulars relating to the agent as contained in
the application for registration in & regleter To
be maintained in the prescribed form.

{5) A registration certificate shall be valid till
the end of a calender year during which it is issued
and way be renewed for a period of one year on
presentation of an application to the registering
authority in such form and on payment of such fees
may be prescribed and every such application shall
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Revocation of
Registeration in
certain cases.

Appeal s

G,

7.

be presented not less than two monthe before the
expiry of the registration certificate.

Provided that the ragistering authority may
entertain an application for the renswal of a
registration certificate after the last date for
presentation of the application Lf the application
is made before the esxpiry of the registration
certificate and is accompanied by an additional fee
equal to twenty-five percent of the fess for
censwal .

(6) Where the application iz not completa in all
respects, the registering suthority shall return
the same to the applicant within fifteen dawvs of
recelpt of the application pointing out the
defects for rectification amd re-submission within
fiftean days of its receipt by the agent.

If the registering authority is satisfied,
either on 4 reference made to Lt in this behalf
or otherwise, that:

Enﬁ the registration of the agent has heen
obtained by misrepresentation or suppression of
any material fact; ar

(bl the agent has contravened any of the provisions
of this Act or the rules made thersunder; or

lz) Eor any reason the registration has become
useless or ineffective and therefore, reguires
to be pevoksd, he may, after giving an
opportunity to the agent to be heard, revoke
the registration,

(1} Any person aggrieved by an order made under
section 5 or section 6 may, within thirty days from
tha date on which the order is communicated to him,
prefer an appeal to an appei late autherity appointod
in that behalf by the State Government.

Provided that the appellate authority may
entartain the appeal after the axpiry of suid period
of thirty days, if it is satiafied that theo appellant
was prevented by sufficient cause from Eilling the
appaal in Cime,
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Heglister ©o b
maintained by a
registered agent.

(2} On receipt ofF an appeal under sub-sectlion

(1] the sppeliate aothority spall, after gluing bhe
appellant an eppectunity of being Brard, Hidpasd
gl tho appeal as sapeditidusly as [ESE-1 ST

Every registeared agent shall malatain a ragigter
in the prescribed Form shdawings

ta] the name, father's name, age amd addresa of the
dadan labourer recruited by hamg

{b) the name and address of the P Loy ey ;

{e) place asd naturs aobf work;

id) brief descripticn of Lhe agreenent; and

(&) sach other particulars as may e presceibed.

CHAFIER-TIL

nditions of Becrait t and Welfara of Dgodan ILFET

Conditiang of
recruitment of
dadan lLabourer.

{1y Ho agent shall recrult any dadan labourer with-
out entering into an agreement with him in the
p;i,'l_-.-.-:l-r_'j'.' ibed form.

{2} The recruitment of a dadan lasourer =hall be
subiedt to the following Torms and conditions,
namely:

(a) the rate of wages payable to the dadan labourer
shall in no cage be lexs than the Broicim raLe
of wages fixed under the Rinioum wages actc, 1944
{11 of 1948} respect of employaes angaged in
work gimilar in nature to that performed by the
dadar labourer and in relation to tha local arsa
wharein such labourer. 18 paguired Lo work;

(k) the condibicons relaring to hours of work, day of

rest and paysent for work on a day of rest shall
. not be less Eavourable than those provided for

under the afaresaid Act in respect af employess
epgaged in work similar in nature Lo that per—
formed by the dadan labourer amnd Ln relation TO
the lucal area whersin such labourer 1% re=
ruibred to work; and

f¢] Such other condiblcns as nay be prescribed.

77



Liability to work 10, The lishility to work under the agresment

to ke extingulshed
Gn expiry of the
period of agreement.

Liability of the 11,
agent to pay the

recovery of dues

of labourer.

12.

betwaen the asgent and the dadan labourer
shall stand extinguizhed on the sxpiry of
the period specifled in such agreement.

Frovided that the extinguishment of the
liakility to work shall ln mo way affect the
other rights and llabilities of the parties
to the agresment.

The sgent shall be liable for payment of all
dues accuring to a dadan labourer in accord-
ance with thes terms of the agreament,

(1) The Btate Government may, by notification
in the official Gazette, appoint any office
of the Labour Department aof the State Gove.
not balow the rark af sn Rasistant Labour
Commisgiongr oF any other offlicer with
Judisial experience as 4 Judge of Civil Court
or any Sub-divisional Judicial Magistrate to
be the competent authority having jurisdic-
tion owver such area as may be specified in
the notification to hear and decide claims
arising out of any agreement entered into
between the agent and the dadan labourer in
pursuance of section 9.

12] Where any agent or any dadan labourer
has any claim of the nature referred to in
gub—smection (1), the claimant himself, or any
person authoriged by him in writing in this
behalf or in the case of the death of the
claimant, any member of his family or am
inspedror may, without peejudice to any octhar
mode of recovery, make an application to the
competeant authority for computation of the
dues of the claimant.

Provided that every such application shall
e presented within six months from the date
on which the duses become payable,

Provided further that an application may
e entertained by the competent authority
aftery the expiry of the said pericd of six
monkhs if it is satisfied that the claimant
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was preventad by sufficient cause from making
cthe apgplication bn Time.

({3) When any application under sub-sectinn
() is v entertaioed, the competent authority
shall after giving the concerned parkties and
puch ocher persons as 1t considers to ba
interasted a reascnable cpportunity of being
heard and after making such Eurther enguiry
as 1t may conglder necessary compuio Lhe

dues of the claimant.

{4) IE the competent authority, while hearing
an application under this section is satis-
Eied that the application is sither malicious
or vexatious, it may direct that a penalty
not excesding fifty rupees be pald Tto Che
person against whom the claim is made by the
persen presenting the application,

{3} Any ampunt due ©o Che clalmant as compu-
ced by the competent authoritcy may be
recovered-

ta) If che gompetent authority is a Magis=
trate, by it as if it were a fins iIm=
posed by it as Magistrate, or

{b) If the competent authority is not a
Magistrata, by the issue of a cercifi=
cate by it for that amount to the
Collector, amd the Collector eshall
Frocasd to recover that amount in the
EAmE mMANNEY aF an arrear of public
demarnd.

[&) All orders wade under this section shall
be final ard shall not be liable Lo De
challenged in any Court,

{7) Every compatent authority appointed under

supg—=ectian (1) shall nave tne sane pOWers as

are vested in a Court under the code of Civil

Procedure, 1908 when trying a suit in respect

of (5 of 190B}:-

{a) Sumnmoning and enforcing the attendance of
wltnesses and exawmining them on oath;

(b)) reguiring the discovery and production of
documenics;
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APPOINIMENT,

Appointment of
Chaef Inspecior
and I[nspecrtors.

Powers of
Inspectors

14.

documnenhs
(o) oeceiving evidence on affidavit; and
{d) such other matters as may be prescribed.

(&) Every compatant authority shall be deemed
to be a Civil Court for the purposes of
Section 195 and Chapter XXVI of the Code

of Criminal Procedure, 14973,

2 of 1974

CHAFIER-IW

FOWERS AND DUTIES GF CHIEF THNSPECTOR

AND INSPBECTORS

(1) The Stabte Covernment may; by notification,
appoint a Chisf Inspector who shall be the
Chief Executive Authority Eor the purpose of
CarEying out the provisicns of this Act,

{12} The State Government may, by notification,
appoint such persons as they think Eit ko be
inspectors for the purposes of this Act and
define the local limits within which they
ghall exercise their powers under this Act.

{3} In addition to any pawer conferred on
the Chief Inspector by or umder this het,
he may exercise all or any of the powers of

an InspecLor .

(1) Subject to the rules made in this behalf,,
an Lospector may, within the local limits of

his jurisdiction =

{a} make such examinaticns of the records and
reglscers maintained by an agent and take
the statement of any person ag may be deemed
necesgary for carrying out the provisions of

this AcCt.

(bl seize or take copies of such records as be
may consider relevant in respect of an
affence which he has reascns to believe
to have been committed. under this Act.
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ol exerdiss such other powers ag may b=
prescribed,;

(4] Any pérson remquired o prodace any

document ar Ching or to gilve any inlforsation
reguired by an dnspector shall be deemed tao
be lagally bound to do 8o within the meaning
of section 175 and section 1Wo of the Indian

Penal Code.
(45 of =1
i5. Inspectors to The Chief Inspector and every lnspector
be public appointed under Section 13 shall be desmed to
servants . be a public servant within the msaning of

section 21 of the Indian Penal Code.
145 of T80l

16, Agent pound to {1} Every agent shall; on demand, produce for
produge records, inspection by an Inspector all registers and
racords required to be kept under this Act
and the rules made thersunder.

[2) Where the agent fails to produce for
ingpection any register or record before an
inspector on demand, it shall be presumed
that the agent has no register or record to
praduce and the inspector shall p¥ocesd with
the inspection accordimgly.

CHAFTER=Y
FENALTIES AND FROCEMEES

.= Df Fence Whoever contravenes any of the provisions of
this BAct, shall be punishable with impriscon-
mant for a term which may extend to six months,
or with Fine which may extend to one thousand
rupees, or with both.

1. Cognizance {1} Mo prosecution under this Act shall be
af offences, instituted except with the previows sanction
of the Chief Inspector.

{2} Ho court shall take cognizance of any
offence punishable under this Acot, save on
complaint made by an Inspector or the Chief
Inspector.
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20,

Erotect lon of
acLions takan
under this Ack.

Powars to
nake rules.

CHAFTER-VI
MISCELLAREOUS

{1} Ho Bulc, prosecution or other legal
Proceseding shall lie againat any officer of
the Government for anything which 18 in good
faith done or inktended to be done in pursuanca
of thiz Aot ar any rtule op arder made thoere-
under .,

{2} Mo suit or other legal proceeding shall
lie against the Govermnment for any damage
caused or likely to ba caused by anythiig
which is in good Eaith dore or internded Eo be
done in pursaance of this Aet or any rule or
afder made thareunder.

(1) The State Government, may subject te the
condition of previous publication, make rules
ior the purpocse of carcying ocut the provisions
of this Act.

{2} In particular and without prejudice to che
ganeralicy of the foregoing power,such rules
may prowide for all or any of the Ffollowing
mactcers, namelys-—-

{a} the Eorm and manner of making an appli-
catlon to the reglstering authority Lor
registration of an agent;

{b) fess for registration and ronswal of
registration of an aseankt;

fz) the Form and manner of making applica=
tion for renewal of registration of an
agant;

{d) form of registration certificates to be
issuad to the agént;

{a) the records and reglsters to be main-
tained by an agent for the purpose of
securing compliance with the provisions
of this Act and the xules made there=-
under and the particulars to be entered
therein;

(£} tha form of agreement to be entered into
batween the agent and the dadan labourer;
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(g) other particulars and conditions to Do
fulfilled with regard to recruitment of
dadan labourers;

{h) the submission of returns by the agent
to the registering authority;

(i} the powers which may be conferred on
the Inspectors and the Chief Inspector
under this Act and thelr funstlons;:

{4} form of register to be maintained by
the registering authority;: and

(k) arny other matter which is regquired to
be, or may he prescribed.

(3} All rules made under this Act shall, as
soon as may be after they are made be laid
pefore the 5tate Legislature for a total
period of fourteen days which may pe comprised
in one SEESiOR O in Two or more guccessive
sessions and if during the said period the
State Legislabure maxes podifications, LE any,
therein, the rules shall cheraafter have
effect only in such modified form; so, how=
aver that such modificablons ghall :be without
prejudice to the walidity of anyLhing previou—
sly done under the rules.

py order of the oA ST T

L. HOHAFATHA
secretary to the Gowvernment .

Printed and published by the Director, Printing, Staticnery and
Publication, Orissa, Cuttask-10

Ex=Gagz. 1075 = 936 + el
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ANMES-TIT

EMPLUYRAENL GUARANTEE SCHEME 1IN MAHARMSHTRA

Employment Guarantee Scheme was initially sponsored by Govern—
went of Maharashtra in March, 1972, The aim of this Scheme {5 to mini-
mise the widespread unemployment and underemployment and the resultant
poveELY in rural areas, At the time, the schese was sanctioned and in-
troduced in Maharashtra, scarcity works were in progress in all the five
Pistricts of the Marathawada area (i.e. Avrangabad region) which ware
Last continued upta December, 1973. After closure of scarcity works,
Lhe Employment Guarantes scheme works were started whorover possible
with the available staff of this Dopartment, The works which were ini-
Lially proposed to be started wnder this schems were mostly unskilled
portion of ilncomplets works started under scarcity,

As per orders of the Btate Govermment in Planning Department the
unskilled components of Major, Moedium and Minor Irrigation works includ-
ing percolation and willage tanks wore taken up under Employmant Guaran—
Lee scheme. These unskilled components mostly include Excavabion and
raising of banks of Damg and Canals. In the initisl stages priority was
given to start the works of M,.I. Tanks and peroclation tanks only,. Bul
from July, 1975 the unskilled components of Major and Medium Projects
Were also taken up. Subsequently Government in Irrigation Department
during Gotober, 1975 have directed to take up major componenta of Minor
Irrigation Tanks under E.G.5. except masonry and concrete items whers
sufficient skilled labour ie required. Accerdingly «fforts were made to
start maximum number of schemes under E.G.5., which are administratively
approved by Govermment, with the help of available staff. Since August,
1975 excavation of Jayakwadl Canals in Aurangabad, Bhir and Parbhani
Districts is also in progreéss under E.G.S5. and thereby substantial pro-
grees: 1s achieved within a short period of about a year from E.G.5. funds.

Isble showing the works and expenditure done during the last 3
years in the Marathawada region will throw the adequate light on the
achlevements wndser the E.G. Scheme.

Year Ho. of works Man days in lakhs Expenditure in
lakhg
18975=7&% a9’ 137 .47 363,449
1976-77 153 236,82 g4l 26
April, 1978 am - 5% .64

Masgimis wage carned by labourers during the last Th yvears worked
cut to R, &f= per day depending upon the work turred out by the gangs.
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Average wages worked out o KEs. 2.50 to 3,50 per Qay.

Syom Thie experience gained durling last 14 years, it has wo D=
concludsd that unamployment. is redacing slowly and the financial poSsi—
tion of the labourers is improving. ANy able bodied worker i® now sdre
of gerting work and he is confident To get reasonable wages by doing
maximiie work.



EMPLOYHENT SCHEME
Right ©p Work

Covernment of Gujarat
Genaral Administration Department {Planning)
Resolution Ho. : EMP=1069-1523=J

Sachivalaya, Ahmedabad
Dated the 20th August, 1969,

RESOLUTION:

The guestion of evolving a scheme to Providas empleoymant to workers
who are in need theresf was under conaideration of Government, It is now
decided to formulate & scheme 'Right to Work' - ta provide employment o=
portunities to workers who are seeking employsent, The unamploved workers
will be provided with jobs on multipurpose, major, medium and miner irri-
gation works, the Capital Projecr, road works or soil consgrvation works.
Detailes of the works taken up or propoBed to be taken up in the Fourth
Flan which will provide employment opportunities showing the distriots,
in which the works ara located and the total reduirements of labour par
yoar are given in the Statement - appended hereto : (statements are not
appendad) .

=

2.0 The schemes of minor irrigation and distriet lavel roade are
transferred to Panchayats which execute these works through cantractors. :
Multi=-purpose, major and medium works and the works in connecticn with
the Capital Project are axecuted by Government, also through Contrac=
tors. Fublic Works Department should, thersfore, immediately Finalige
a working arrangement with the Panchayats and the contractors for the
suployment of unewployved workers sesking jobs, o that the schems can be
loplemanted from 2nd Octeber, 196%, Buch arrangements necessitating any
new procedures/and/ocr forms will be feasible straightway under Rule 95
of the Gujarat Taluke and District Panchayats Financial Accounts and
Budget Hulesz, 1983,

i.0 The Superintending Engineers incharge of the sultipurposs major
and medlum irrigation prejects should report to the Flanning Adviser,
Goaneral Administration Department (Dlanning) en the lat Septambar, 1969,
the number of unskilled works that can be employed on the basis of avail-
ability of vacancies on that date on each of the irrigation worka, The
information should be given separately for each multipurpese, major and
mediun schese. The Chief Bngineer in-charge of the Capital Projeot
should give similar information for the Capital Project and the quacry

at Sevalia., Similar information for miner irrigation works and road =
works in charge of Panchayats should be supplied by the Distriet Devalap=
ment Ufficers to the Flannino Adviser, General Administratien Departmant
(Flanning, alec on the lst September, 1960, The Joint Dirsctor of



Agricultura - in-charge of Soil Congervation should supply similar dia-—

triot-wise informaticn in respect of 30il Conservation Schemes. Sjmilar

LELHS S UL =T 11", e shp ]! 1 [ ge
ah af ¢ menticn i
&.0 Information in respect of skilled works; like masonsg sarpantars,

plusbers, stc., sbould be given geparately by the above antioned
alfficers on 1st Seprember, 1969 and thereafter on the 1st of sach month.

By arder and in the name of tha Governor of Gujarat

sd/-
(R .M. DESAT)
idee Secretary to the Govt, of Gujarat,
General Adeinigtration Department (Planningl.

The Secretary to Govdrnor of Gujarat,
The Secrataxy to Chief Minister.
Personal Seoretary To all Hinisters.

Pergonal Assistanta to all Deputy Ministers and Farllamentaxy
Scoretaries [o Chief Ministers,

All Departsents of The Secretariat.

All Heads of Departments (on mailing list of Flannirng Bection].
Cirels Engineer to Government P.W.D. [REB).

Circle Emnginec. to Govermment (Irrigation Brajeckts).
Cirels Enginear to Goyvernmant {iccigacion)

Circle Engineer to Government (Capital Project).
All Superintanding Englinsscs.

Joint Director of Agrloulturs

All Collactuls .

All District Develoonenlt OELicers ,

All Branches in Genersl hdministration Department,
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ANNE XUR E-Y

Aggessment of actual liability on a direet wage payable bo
BEmployees:

()
1. Weekly day of rest 52 days/year
2. Leave privilege-cne day for 20 days 18 days/vear
of work
3. Casual/Sick Leawve 7 dayalyear
4. Paid Holidays 10 dave/vear
87 dave /e
AB 8 pergentage this works out ta 87 x 100 _ T
278
(B T. Retrenchment compenzation,
15 ‘dayg wagea per year of service. 15 dayg
(Year to be reckoned as minimum
240 working days
2. Average botice pay
{Hotice pay is 30 days wages irres- 30 daya
pective of service of a worker)
45 daysvear
A5 3ava . a0 i Y&, T4
278
() Accommodation 8s percentage of 20,00 %
Labour esmcluments, 67,48 %
B oraaite kel o and e (0,00 W
et Medies]l expenses or benafits 4.00 %
V¥ Workman's compensation. Aavually the 1
present promius is 15% but it aveavages
out to about 5% dus to floating laoovre.
ek Free Water supply snd Power 3.0 &
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(H)

{1}

{1}

Subgidi=ed ratlion

indirect labour i.e. services like mess

gervices.

Friee dresses, gum boots, helmets,

wonllens, mess ubensila.

1491

Say

2:00 %

S.00 %

3.00 %

29,48 %

100,00 %



Bl Mo,

G,
7.
168.
19,
21,

2.

23
2,
2%
2.

LIST OF MACHIMES /ROUIPMENT

Hame of Machine:

Drill Jumbo
Jack hanmer
Wagon deill
Zcalling hammer
Prill Steel

{a) for Wagon drill
it} for Jack hammer

Loconotive diesel

Locomotive batbery

Mock car

Shotorete machine

Deilling machine

Conwey mucker

Dwerheaad Loader

Peont and losder

Pusher log

houto Fessd

Pneumatic concretbe placsar

Grouting machine

Ventilation blower

Agitating care

Oigga]l shovel (2.0 ocom)

Electric ghovel

Alr Coppresscor diesel — 210 c.f.m,
Alr Compressor diegel = 300 o, f.m.
air Compressor diesel = 500 g.f.uw.
hir Compressor Elecirical - 500 m.%.m,

hir Compressor Electrical = 1500 g.I,m.
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27. D= class Tracktor doZer

8. b-9 class Tractor dozar

29. 315t rear dumper

0. Hydraulic excéwvator

i1. punper (15T)

iz, Tipper Truck (7]

13, crushing & procesaing plant
34, Batching & mixing plant

35, Mobile crane 10t

36. Electrical pump-30 H.FP.

37. Electrical pump=13 H.F.

ig. Shutter = 6.0 = long

39, f-d4 Tractor with Turimdrum sheep foot roller
dd. Ropaway

41. Vibratory Dollers

43, Preumatic tyred rollers.
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ANMEN, VIT

LIFE AND REPATR PROVISION OF EQUIPHENT

51. Eou i pmemnt Lifes of Repair provi. Remarks
Mo, Catéegary Capacity Equipment [Rage of cost
Tears Hours of Eguipment)
1 3 3 4 5 _B i
1. Excavators Upta 1.5 suyds. 10 12,000 150
Shavels & 1.5 o/ 3.0 cu.
Draglines yog. (Diesel) 1a 15,000 150
Abawe 3.0 cuyds.
(Diagel) 15 25,000 15O
2.5 to 4 cuypds.
[Electrie) 15 25,000 150
4 guyds. & abowve
(Electric) 20 40,000 150
Walking
Draglines. 20 30, 000 150
Buckat Whealead
Excavators. 20 40, 000 150
Dradger in Hull sAmehins 25 - B0
Fresh water Mapshine 10 - &
Barges Hull 16 - L]
Machine 10 - b
Tugs Hull 186 = ol
Machine 1o - L14)
2. Duspers
Bottom Tpto 20 T | 10, G00 140
Dumpeara 20 T to 50 T 10 16,000 Tad
Abavvg 50 T 12 20, 000 YA
Raar Dumpers Upta 16 T 8 10,000 T
15T to 357 10 12,000 140
Abowve 35T uptoasS0T 12 15,000 140
50 T abkave 15 20,000 140
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1 2 3 4 5 b
Highway
Cumpars B 1 (0 ChERLY 140
3. Sgrapers:
A.Motorised,
Push Upto 10 cuyds. =] 5, 000 150
Loaded Above 10 cuyds. 10 10, 000 150
Elevating and
Self Loading 10 10, D00 150
B.Towed 12 15,000 75
4, Tractors:
Crawler Upts 100HP 2 9,000 200
Above 100 to
00 HE. 10 12,000 240
Above 300 HP 12 16,000 740
Whea Lad Upto 75 HE a 12,000 150
Abowve 75 10 16, D0 150
5. Graders!: 10 12,000 150
6. Loaderg:
Crawler 10 12,000 200
Wheeled 10 15,000 150
Helt Loaders 16 20,000 T
RHeclaimers & 20 A, B 70
Stackers
7. Compactorg:
Zalf propelled 10 12,000 Ba
Sheepafoolt
Eollers
Drawn Shespafoot a8 0, D00 0
Rollers
Vibratory B 8,000 150
Rollexs
Smooth drum a 10, 000 ao

Eollers
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1 2

Smooth dram
Vibratory
Rallers

Pmumatic tyred
Follers

Highspesd
Compactors

8, Water:
Sprinklers

9, Canal Ttimm£::
and lining
Equipment
above 200 cuvds/
Hr,

10, Drills:

Blast hale
drills

Core Orills
Wagon Drills
Tricone rotary
D Drills

1. Compreggors:

A.Diesel Compres-
BOTE.
i)Portable upto
J00 g, f.m.
iliPortable above
300 I:'.f*ﬂh

HB.Electric
Compressors.
ilForteble uptao
300 c.f,.m.
ii}Portable abowve
30 c.f.m,

iii)Stationery

12. Blowers

10

10

14

Ta

10
12
20

12

196

B, 0D

10,000

16,000

16, 000

A0, Go0

10,000
8,000
B, 000

10, 000

10, G0

12,000

16,000

20,000
0,000

a0

1o

100

180

B
Bl
240
an

100

100

&0

En
Zh]

B



1 2 3 4 5 3
ilAggregate Cooling
Flant 20 “0, 000 5
i1)Iea Plant 20 40,000 -
14. Batchi
HMixing Flant,
1iCement handling
Batching & Mix—
ing Plant 18 Ao, 000 75
iil)Transit Mixers 10 10,000 120
iii}Agitating Cars 10 10,000 120
iv}Portable Concrete
mixers. B 6,000 a0
15. Pumps:
L)Diesel Englne B 10, 000 100
ii)Electrical T2 20, 000 70
16. Wall Pointa 12 20, 00 To0
17. Cranss:
i} Moblle (Pneumatic Wheeled) 12 12,000 120
4 to & tons 10 12,000 120
8 to 12 tons 140 12,000 120
15 to 25 tons 12 15,000 120
26 tons & abave 12 15,000 120
ii)Crawler Mounted
Upta 3 tone 10 12,000 130
4 to 10 tons 10 12,000 120
Over 10 tons 12 15, 000 120
iii)Tower Cranes 0 30,000 120
iv)Truck mounted 10 16, 000 140
18. Iransport Eoulpsent:
A Heavy Transport
Yehicles.
a}Trucks & Highway
Duspers.
i)Ddesel uypko 3 T 10 2,000,000 Km., 140
Diemel 3 £o 5 T 10 2, 00,000 Km. 140
5 1 and abowve 10 2,000,000 ¥m, 140
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1 2 3 i 5 f
biTractor Trailers
upte 5 T 10 2,50,000 Em. 140
ST ta 10 T 0 2,590,000 Em. 140
10 T and above 12 20,000 Hes. 140
B.Llight Transport
Voghicles.
1)deeps 1,860,000 Em, 140
ii}Station Wagons 1,60,000 Kn. 140
iiilcars 1,860,000 Em. 140
iv)Aimbulance carg 1,860,000 Km. 140
C. Aerial'ransport
i }Ropeways 20 40,000 70
iilCableways 20 40,000 70
D.Rail Transport
lecomotives
Diesel 10 146,000 1240
Elpctrical 22 40, B 104
Wagons 20 30, 000 70
kail Cars 20 30,000 it
19. Diesel Generating Sets,
Upto 50 Eva. 10 20, (hdEy 100
Abowve 50 Kva 15 10, 600 130
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Annexure-KI

SPECIMEN OF Q05T QODE RUMBERS
{Befer Para 9.21 of the Chapter]

& [T Loy
Cost Account] Head of Classification
Hg, I
120. Diversion Works.
131, Preparation of Foundation.
121.1 am ,
121.32 Fower Flant & Appurtenant Works .,
123 Earth Dam.
123, Cutlet Works.
124, Spillway.
125. Power Penstocks and Gates.
136, Fower Plant Structure and Appurtenant Works.
127, Rgad to Power House.
128, Job facilitices.
1249, Muck kB Haul Hoads,
130. Tranami=zsion & Distribution Syetem for
constroction,
131. Flant Structure erection & dismantling.
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{Coptinuation Sheet) Annexure-xI

C = Works 120 = Diveraion Warks

Bub ] Quamtity 1T Onit § Mamz of Item I Hata I Coat
Ala 1 I I i | in Rs,
Mo, 11 1 I I i
1 3 2 1 E| I 4 i 5 | ]
T20.11 120.1 Excavation and clgaring of Arear

Clearing and grubbing

of work area.
120.12 [(Blank)

Excavation of Talus &
120.73 ook in open cut,

T120.2 Coffer Dam, Dewatering of work

area and Diversion of Khad:
120,21 Construction and remowval

of temporary Coffer Dams,
120.22 Pumping & dewatering in all

work areas including main

dam and foundation tunnels

and Fower House,
120.23 Diversion of ¥had,

120.3 Biverzion Tunnels.

120.31 Excavation of rock Ein tha

diversion tunneéls including
steel supporta and lagging.
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(Eefer Para 0.30 of the Chapter}

Boghkine of Expenditure op Lebour in Beas Project

1. The record of dally attendance of the workmen employed against &

work ig kept in TE Form-10 known a¢ Foreman Time Card. This printed card
contains columns Eor making attendance for 10 days at a time, On the last
working day of the pericd tec which the card relates, it is to be signed

by the SDOSXen., before it is passed on to TE{Time-Keeping)office, At the

top of this form, the name of the work againgt which the labour is employed '
ie required te be gpecifically given.

2. Fay rolls are prepared by the TE office in form T¥E-13 on the
basis of attenddnce marked in the Poreman Time Cards(TE=-Form=10). Shests
of the pay rolls are numbared, initialled and stamped by the SDO(TE) and
are kept separately for each Divigion.

£ 14 Thereafter, pay rolls duly signed by the 5D0 Time Keaping are
pazsed on to Accounts Officer (Time=Xeeping Fre-check Section of FASCAO'sm
offica) on Ird of every month. After necessary checks in the Pre-check
Swction of FARCAD's office, the expenditure on a work on account of wages
of workmen is posted in form TE=14 (Labour Distribution Summary separat-

ely for sach work]. The sommary gheets are then totalled up and checked?
gigned by the Accountant., The main purpose of this form is to segregate
the expenditure workwise. Thereafter, the monthly reconciliation statas 3

ment 18 to reconcile the expenditure, segregated workwlse ln the Labour
Digeribution Summary (TE-=14) with the grand total of pay roll.

4. After finlehing with the pay rollas/reconciliation statement/Labour
Digtribution Summaries, A.T.E.Q.(Transfer Entry Order] in TE Pre-check
Section is prepared for mach Division. Through this TED, the expenditure
ig debited to work shown in the Labour Distribution Summary (TE=14) by
contra credit te Sub-head P.W. Depogit, These TEls alongwith pay rolls
are put up to AD (Time Keeping) for pass orders, After the pay rolls are
passed and TED signed by the A0, , pay rolls are returned te SDO Time
Keeping (Payment) for payment to the workmen and similarly, TEO alongwith
Labour Distribution Summaries [(TE-14) are pasaed on to THE dccounts OFfice

for entering the TEGs in the adjustment book. The adjustment book is
abatracted monthly.

B After the payvwents are made, the paid vouchers/ rolls are entered

in the fash book upder the supervigion of 50 Payment (TE). At the end

of the month, the cazh book is passed on to TE Accounts Section for
gcrutlny and abstracting the figures of receipt/payments and segregate the
game upder proper heads of account. The figures of expenditure as
abstracted in the adjustment boock and cash book are accounted for in

form BEPA=-23 under the proper head of account against the concerned Division,
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fi. The expenditure on account of labour is generally booked through
cash and adjustment. After finishing with the pay roll/reconciliation
statement/Labour Distribution Summaries, a TED is prepared in TE form-14
in pre-check Section for each Division. Through this TEQ expenditure

is debited to work shown in the Labour Distribution Summaries (TK-14) and
contra credit is given to sub-head P.W.Depogit.

Ta The Labour Distribution Summaries are passed on to the concerned
Worke Sections who deal with the accounts of a particular division.Figures
of expenditure on account of labour charges as are shown in the LDS are
entered in the Works Abstract which shows information in respect of
other subheads of the work also.
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ANNEX. XVII

COMMITTEE ON COST CONTROL
OF RIVER VALLEY PROJECTS
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ANNEXURE-T

TTEM MO, 1: ERPLOITATLON OF LABOUR BRESOURCES

1s one of the term of reference of the Committee is te study and
EUggusSt MOasSUres for axploitation To the fullest extent OF tha labour
resources available in the countzy on a4 poptinuing basis on  Water
development projects with due congideration to the changed context in
the construction work and increaged degres of mechanisation necoSsary
presently and in times to come. Pleage indicate your views and suggess
tigne on this aspsect.

2. Keeping in view the congtraints on public investment expenditure
and also the target fixed For schievenent how an effort to promote mare
labouyr intensive construction of rlver valley projects can be made Lo
produce significant increase in the share of employment by way of (&)
gelection of the project, (D) Chetoe of technology and () Designs.

i, Flease irdicate, what in your opinion, are the items of work
thar can be handled economically and sffectively by manual labour con=
sistent with the targets set for the completion of projecti. Kindly
indicate vour TEaSOnd,

4. Fleage indicate the companent of labour and equipment [in Terms
of Financial cutlay) foxr the fnllowing works of the projects in the
srate. The information may be furnished projectwise:=

il pead works (Dam, barrage, weir)

ik} Tunnels
iil) Main Canal
iv) Powar Houge
v Other important works (if any)

The figures may be given for the past 2-1 yaars. Fleage indi-
pate the agency employed FOr cach of the worke. FPleass add a small
degcriptive note t{ndicating the type of work amd the coat.

&, Pleans indicate separately the npumbera Al the COST components
of gkilled and unskilled labourers for the Ffollowling works of thie pro=
jects under construction in the States:-

il Head works [Dam, barrage, weir)
LEY Tunnels
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izi) Power Howse
iw) Main Canal
vl Other important works [if any)

Flease give a brief descriptive note and also information For as
many working seascns as possible,

6. Fleage indicate the labour potential available on & statewise
and districtwise basis. Please indicate skill-wise clasgification, if
available. Please indicate information on the seascnal availability of
Lakhwizr .

T Fleage indicate the source from which labour is being obteinsd
in the project under constriction.

8. Plmase indicate whether programme for continuing caployment to
labour has been formulated. If so, give details.

9. Indicate if a comprehensive Master Plan of witer rescurces deve-
lopmont has been formulated by the State. If so, give details, Also
Please attach copies of Master Plans, drawings =tc,

10, Flease give your views on the adequacy of the available labour

potential to earry cut the water resources development plan in vour
State.

1% Please indicate 1if you have cbserved any difficulty in the exe-
cuticn of labour intensive projects departmentally/through piece
workers/through contractors, if soc, brief details may be given.

y . When certain works on the projects are such where labour inten-
give methods could be employed with advantage, would you recommend to
get the works executed departmentally or through piece workers or through
contractors? Brief reasons for the choice may be given.

13. When certain works on the projects are such where capital (Ma-
chirery] intengive methods could be emploved with advantage, would you
recommend o get the works executed departmentally or through piece
workers or through contréactors? Brief reasons for the choice may be
given,

14. Flease supply the current schedule of rates in respeet of wages
of different categories of workers.

15, Teking into consideration the special nature of work in the river
valley projects whether done through contract or emplovment of depart-
mental labour and the fact that the works are én the interior where the
negessary labour force has to be mustered from outside the aArea, there
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ig a litbtle contimiicy of work after completion of the project atg.

what modifications would you suggest in the existing labour lawa to make
them more sffective; simultaneously ensuring the desired progress on
works?

16. Please list ocut the labour laws that are fallowed on your pro=
ject/in your State, If pogsible, supply copies,

17, What are the difficulties, if any, in implementing these labour
laws?
18. Do the Projects in your State have labour unions, 1f =0, give a
list?
19. What are your readctions to payment of Full wages /part wages in

kimdl., What are the likely labourer's reaction to such proposal?

20. Fhat is your estimate of the direct labour cost component in
tiver yalley projects durimg the Third and Fourth Five Year Plans with
ruspdct to major, medium and minor projects separately?

21. What are the aDenities provided to the labourers on the projecsta?
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ANNEXURE-LI

[TEM RO, 2: NORMS FOR SPECIFICATIONS AND FORMAT FOR RATE ANALYSIS FOR
WATER DEVELOFHENT PROJECTS

1. Oné of the term of reference of the Committes is to set down
pational norms for specifications and fomrmat for rate analyais for water
development projects comprising:

&l Standard description of main items of universal nature in
rationalised units,

bl Standard gpecifications in consonance with Indian Standards
in order te remove the present inconsistencies which are
vary often exploited resulting in loss to Gove. These
specifications should be clearly and unambigously wormied
to enable praper gquality control.

) Standard methods of measurement particularly for items
like sarthwork in embarnkments, boulder stacking and place-
ment, overbreak in tunnelling ete.

a) Analysis of rates both for mansal as well as machinary
works based on standard constants of labour, material,
tools and plant etc, in different zenes of the country.

Please indicate your views and suggestions on thig.

Z. Please indicate the list of main/important items of universal
nature which you would recommend for formulation of standard
degaription.

3, Fleage indicate if specifications for the items referred to in
17+ ghove have already been drawm dp. If 80, copies thereof may be

supplied,

d. Irdicate if standard specifications for varicus items for the
Stata as a whole have been drawn up. If so, copies may be supplied.

5. fndicate if description of items have been standarxdiged for your
State/Project. If so, details may be furnished.
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& If 1.5.7. Standard specifications are to bw adopted in all con=
tracts to ensure uniformity would there be any difficulties’

1. Please indicate your proposal for standard methods of medsura-
] - L3
ment including units of measurement for important ivems.

B. Indicate if you have standard formats for garrying out anslysis
of rates. I1IF so, copies may be supplied.

9. Pleage furnish details analysis/cost data, bazed of astual ob-
pervations in respect of important items of works completed or under
eongtrustion in your project. Some of the items are indicated belowe=

il Masonry in dams done departmentally/through piece worker.
<] Magonry Ln dams done through contract.

(5} Concrete in dams done departmentally/through piece WOTKEL .
A} Concrete in damg donec through contract,

el Earthwork in dams done departmentally/through piece waThEeE .
£ Earthwork in dams done through contract.

q) farge canal excavation done deopartmental ly/through plece

worker theough sontrast,

ki Ccanal lining done departmentally/through piecce worker/
through contract.

i} Tunnelling in {i) Decean Lrap/competent geolodgy.
[ii} Himalayan region/metamcrphic geclogy.

In case the above date is not available, it is requested that
observat iona towards this may be carried out over a period of next few
months (please refer letter Ho.1/4/77-REC dated 20.4.1977, copy en-
olosed] .

0. Have standard constants of labour, paterial, tools and plants
ete. besn laid down for different items of work done manually and also
by machine=, if so, please supply details. Are these standard constants
paged on actweal Field studies carried out adopting modern Wwork manages=
ment technlgoes?
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ANKEXURE=TLI

[TEA WO.1: MODERN S¥STENM AND TECHNIQUES OF MATERIAL MARAGEMENT AND
INVENTORY DONTROL

T One of the term of reference of the Commitoes ia Lo suggest
measures for introduction of modern aystem amd technlgues of naterial
management amd inventory control, performmance budgeting system adoapt ing
modern practices, rosorting to computerisation, etoc. Please ipdicate
wiews and suggestions an this.

2. Deascribe the present ayatem of material managesent with a brief
idea of the organisational seot up, the difficulties, if any, being ex-

perienced and the suggestions co overcome them, The note showld oover
the following points kn particular:

(a) Sygtes of purchags:
i} Materials plannimg;

iil Purchase initiation with delegation of power for
different afficars;

iii) FPlacing of purchase orders on the basis of tenders/
running contractafotherwiee;

ivl Arrangement for following up Of ponding supplles;

Wl Arrangement For making emecgency purchases with o
without provision of funds;

vid Difficultive wxperienced towards the procucement of
importsed Ltems.

(b) System of recciprs:

1] Method of verification of purchases with refeconcs
ta che purchase ocrder;

i1} Verification of guanticy and gquality of gooda
received,
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[exd syerom of payments:

1l Are payments belng made in advance Ffully or partly?
If ‘8o, wunder what circumstances and under what
authority?

La) Whebthar the payments made ars pre-fudited? If so,

what procedure iz followed?
|

(el R AT H Lo aping -
il hrrangements for physical store Keeping;
S Classification of stores and guantity records L.&.

Eejlaters etc.

1ix) Poricdical stock taking and the froguency and autho-
rity by whom done;

Lw} Whether any slow moving, dorment; obsolete items are
ini the stores? If #o, what are thelr value and age
ard what method is5 to be followed for dealing with
tHam?

{al Syatem of issues:

Ll Method of physical lasuea and Tormg used therefar)
11} Method of evalwation of issues to Ccontractors, wWorks
and others;
LLE) ITreatment of difference ariging from valuaclion sk,

(£} System of accounting:

il The procedure followed for material acecountiny when
(&) advance payment L6 made amd {b) when paymsnt 18
made on receipt of materials.,

iil Account ing precedure followed for che adjustment of
gshortagey and surpluses noticed douring the course of
phyeical verification of store or otherwise.

3. 1z any centraiised information available stote-wise, project-
wige, area-wige For the stock holdings and the stock requirementa? I[f
not, what arrangements are obtaining in your organisation for the speedy
utilization of spare/surplus inventories,
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A, Are wou operatlng rate cortracts finalised by D.G.S.6 07 Hawve
you ancountered any difficulties in this ragard?

b= What is the annual overall expenditure on tha existing system of
inventory contral and what percentage does it bear to the total cost of
tha inventory hald?

G. How do you dchieve optimum inventory levels and reduce the ex-
penses in maintaining surplus stocks while minimising, at the same tims,
the risk ami Erequency of stockouts?™

7. What is tThe system available for locating porchases where &ra
found defective during the course of actual use or otherwise; and how
ara guch materials identified with the suppliers and disposed of?

B. Give dotails of the total purchases made during 1973=T6 and
1970-77 indicating the number of items purchased as well aa their wvalue
under the following heads:
LL
il Spare parte;

ii) Eguipment.

Indicate separately if any individual items under the above heads
excesd 10 per cent of the total valus.

The informaticn asked for in the preceding paragraph may be fur-
nished in respeck of materials consumed for the said two years. Aleo
give cloging stosk as on I3lst March, 1977,

3. I it posaible to furnish similar inforsation im respect of orther
gtores? Lf not have you some Across any cagses of over-stocking or stock-
outs of any other materials required for river valley projecta? What
gystem do you follow to engure that such over-stocking or stock-outs i
not  take place?

13, Indicate the relationship of value of inventory of spares, the

total value of eguipment and also the total value of work done during
Ehe raspactive Years.
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ANNENURE= TV

ITEM KO, 4: OO5T CONTROL CELLS

Indicate if Coat Control Cells have besn established in che
Btato/Project, if so, give details,

d In case cost cella have not been established, the progedure
followed for kesping control on the costs may be degoribed,

X Are the costs of projects evaluated periodically, if so, the
frequency of evaluation may be atated.

4. Indicate the existing organisaticnal pattern and the functions
of the cells. Po you Find any SLEFficulty in aoperation of chese cells,
if so0, what improvements would you suggestc?

5. Indicate whether cost analysis i= done separately for different
components of a project or for the project as a whole, In the latter
case, indicate the difficulties, Lf any, for whioh cost assegament of
components cannot be carried out.

[ Indicate the various reports that ace obtained Erom bthe axe-
cuting authorities For purposes of cost amalysis. Copies of the formacs,

d= alse copies of formats in which the infomation received is processed
and analysed may also be given.

Ei Is the ravaluation of the cost of the work in progregs done?
What is the method followed?

4, What are the indirect chargeos that have been charged to the
project /component cost? How are they presently being charged? How

are they worked cut? It 15 genmrally s=en that indirecst chargesa are
desided as a certain pergentage of coet of work. Do you Find thege par-
gentages are adejguate? Have you any modification to suggest on Ehe
basis of your experience? How frequently are the percentages of indirect
charges Tevised? Kindly indicate the indirect charges on & few projects
in your State,

& Do you follow performance budgeting in addition to financial
budgeting. Kindly give a brief note on the system followed, Eindly

supply & copy of the performance budget of the projects in your State
for the previous year, Do you find any difficulties in operating thea
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Eystem? What are your suggestions to improve the system? {(pote on per—
formance budgeting enclosed).

10, Iz the performance budget for a project being prepared? Ia it
prepared for entire pericd during which the project is expected to be
compleced or i5 it prepared on vear to yvear basisg?

1. What is the annual expenditure on the cost control cells, 1if
estapliiehed in the 5tate and what is its percentage to the worka expen—
diture?

12, Is the expenditure taken into sccount for working out the oost
of the project reconciled with the corresponding figures of expenditure
appearing in the financial accounts? If so, does this reconciliation
disclose any variations? In that case indicate the reasons thorefor

arnd the treatment of variations.
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ANHEXURE="Y

ITEM HO. 5: PERFOBMANCE AND OUTPUTS OF INDIGENODSLY MANOFACTURED,
IMPORTED EARTIRMOYING MACHINERY

1. Indicate whether purchase of esarthmoving equipment in your

State is being done independently by the Projects or through a Central
Poaol?

2; Indigate whether you would suggest purchase of earthmoving
equipment through a Central Pool.

3. Pleaze furnish a list of indigencusly mamifactured earthmoving
machinery on the various PFProjects in your State, 1in the proforma at
Appendix A,

4. Please furnish a list of imported sarthmoving eguipment on the
various projects in your State in the proforma at Appendix "A'.

g Please indicate availability of the machines and if the avail-
ability is low indicate reasons. This may be given separately-for indi-
genous and imported egquipment. Information may be given only for the
following eguipment:

Shovels - Draglines, backhose

Tractors - Crawler, Rubber tyred,

Scrapers - {a) Drawn (b) Motorised.
Dumpers - {a) Rear (b) Bottom.

Loaders - {a) Crawler (b) Pneumatic Eyred,

Hydraulic Excavators
Motor Graders

tage availability of egqulpmentc =

Actual hours woriced x 100

Sshedule production hours -E |-h|'.:|-l.'IIE idle for want of
I_work

depending on mmmber of shifts* _{

-l

* Fnor gingle shift = 1200 hra.
for double shift = 2000 hra.
for three shifts = 2500 hrs.
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E. Indigate project-wise approximats annual cutput of earthwork

carried cut by earthmoving eguipment cn the madjor projects in your State
in the past three years.,

7. Indigate project-wise the egquipment used for cbtaining the out-
put reforred to in item & above and the working hours for which it was
used during the years, in question,

8. Indicate the actual outputs realised in actual working for
earthmoving egquipment to enable laying down realistic noems. Please
give details of type of so0il, average haul eyels, average 1ift invalwed,

5. Indigate the unit rate of carthwork realiesd Lln eamh of the
Precading three years on the major projects executed by using earth-
edving oguipment.

10, Indicate the method of aseessment of unit rate of sarchwork
dong by earthmoving machinery explaining in detail the calculacions
arrived at for plant hour rates.

114 Indicete the method of apportioning indirect apd geerhead
charges to the cost of esrthwork by machinery giving details of items
included in arriving at total ewverhsad/indirect costs.

12. Are time and motion studies carried out on the prajects wherse
earthmoving machinery ia being uged? IFf so, give details with norms
adoptad .,

14, Indicate the diffisultjies, i¥f any, experienced in obtaining
gpare parts (rate contract/mon-rate contract] for indigenousfimported
machlinery. Suggestions to overcome the difficulties may &lso be given.

14. Indicate 1f a problem of non-genuine spare parts has bosn ex=
perienced. Suggestions to aveld recurrence of such problems may alsc
ba givarn,

15. Do you find any difficulties in the after s&les service of

indigenousimported sarthmoving equipment? What are your suggestions
in improving the &fter séle secvice?
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ANNEXURE=-VI

Mo. 1 /4T T-REC
Government of Imdia
CENTRAL WATER COMMISSION

Bikaner Hougse, Shahjahan Road,
How Delhi-110011, the 20th April, *77.

The Chief Engineer,

Subject: Committes for cost control of river valley projects

The Government of India, in the Ministry of Agriculture & Irri-
gation have set up a Comnmittee for cost control of river wvalley projecte
vide their O.M. No,17(26) /76-MFE dated 25.3.77 {copy enclosed), One of
the terms of reference of the Cemmittes is to set down national MOEmE
For specifications and format for rate analysis, for water development
prajects.

To enable the Committee to proceed with the task, the basic
information on the lines indicated below pertaining to ywour project will
be very useful.

i) Format of analyses of rates adopted in your project.

ii) Congtants of labour output or tagk work, based on Field
obgervations, in respect of manual operations.

iii} Cost analyses for items of works done departmentally,
iv) Dutput of machinery realised in practice.

w) Break up of the contract rates inte principle operations,
based on observations by project anginesrs.
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The list indicated dbove may be considered as merely indicative.

We realise that some of the data lisced above may not be readily avail-
able amd chat it may have to be collected by & geriea of observation to
be conducted dwver a pericd during actual construction. It is also pos-
gible that some information may be avallable in the records and may have
to be jdenmtified and compiled. It will therefore be appreciated if ac-
tion is indtiated towards collection and compilationm of the data, which
18 g0 vital for the deliberations of the Committes, and the infermation
could be made available ready to Shri Mahesh Chand, Member-Secretary of
the Committec,

A list of important items of work which fors bulk of the pro-
ject costa is enclosed, Any other item considered appropriate may alsoc
be taken up for the study, Each of the items may inwvolves & series of
operations. While data on each of the operations involwved wWill be most
useful factual dats on the costa/output data even on individual opera-
cion or a grouop of them woold also be waelocomna.

The Committes would in due course think of issuing a compre-
hensive questionnaire on these and other aspects. However, with the
working sedson in full swing as of now it is felt some waluable data
could be collected and compiled by the project officers in the course of
the next #-3 wonths amd it 15 with this in view that this reguest ia
being aent.

Yours faithfully,

5d/-
(M.G. Padhye)
Chief Engineer, CWC
{level 1) and
Encls: as above, Chairman of the Committes
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IMPORTANT ITEMS OF WORE OF HYDROD, IHRIGATION
AND FLOOD CONTROL PROJECTS

Earthwork in excavation by manual labour
Earthwork by heavy carthmoving equipsment
Trangport of materials by trucks
Prilling and quarrcying

Stone magonry for hearting in dama

Stone masonry for facing in dams

Mags concreta

Tile/conorete lining in canals

Radial gates

Yercical lift gates

Tunnelling

Formanent supports in tunnels

Steal penstocks

Concrete in tumnel lining

Concrete in power houses

Eeinforcement



ANMESURE-VILL

W 1 71 26) S TEe-MPE
Govarmment of India
Ministry of Agriculture & Irrigacion
[Department. of Irrigation)

Wew Delini, the 25th Februarey, 1977

QFFICE MEMORANDOLHE

Subject: Setting up of 8 Committee for Cost Contirol af
River valley Projecis.

The orucial role played by giver valley projects in the planned
progrees of the country has been recognised amd, as a result, the tempo
of their development has been gpeeded up, The cost of these projecta has
bBeen mounting up leadang to frequent revision of estimates ard consegusant
delay in the completion of the projects and accruoal of bensfita therefrom
have bean gausing great concern to the Govermment. The nesd to control
cost and watch the departmental working rates or the rates being acospted
for the tenders on continuing basis has, therefore, becoms imperative,
Praper gelection/oclaggification of contractors based on their experlience,
regcurees arnd performance would go a long way in tha speedy execution of
projects. Construction planning of river valley projects will have to be
labour intensive to utilige the vagt manpower &vailable in the country
clearly ldentifying the items of work that can be handled economically
by manual labour consistent with the tardgets set for the completion of
projects. A realistic Sssessment of outputs of irdigenoug/imported sguip-
ment i also necessary through a scientlfic stisdy of their performance Eo
worg out wnit rates. Mansgament of projects being complex, introductcion
of modern technigues in project management is called Fop,  Efficiency
and gutput can be lmproved and the cost cut down by keesplng proper recotd
of running costs and maintaining a system of regularly analysing the
same. This necessitates cost control cells in Sthtes/Projecta and Con-
teal Water Commission. Certain guidelines towards organisstional struc-
tura and effective fubctioning of cost celle are to be Framed, It has,
therefore, been declded to constitute & Committes with the following
compositiont
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i}

i}

iii}

i)

)

Wi

will

yiii)

ix}

]

i)

xidi)

xiid}

Hiwv)

Sh. M.G. Padhye, Chisf Englneer,
Central Water Commission.

gh, V.B. Patel, Chief Engineer,
Eadana Project, Gujarat,

Sh. J.A. Marray, Chief Enginser,
(Major Irrigatlien), Government of
indhra Pradeszsh.

Sh. Hari Mohan, Addl.Chief Enginaer

[Irrigation}, Government of Uttar Pradesh,

F.h, & C.A.O., Bsas Project.

Sh. Jagwan Singh; Managing Director,
Minor Irrigation [(Tubewalls)
Corparaticn, Haryana,

Sn. A. Hagabhushana Rau,
Deputy General Manager, Hindustan
Construetion Corporation, Bombay.

D, H.F. Tolani, Managing Director,
Tolanl Enginears Pyvt. Ltd., Bombay,

1&h. K.C. Chhablani, General Manager,
Telani Enginsers Pwt, Ltd,; Hombavi,

Sh. B.M.,K, Mattoo, Financial Advisci
epartment of lrrigatiomn.

Sh. A.K. Bigwas, President,
Institute of Coscs & Works Accountantsa
aof Imdia.

Sh. G.C. Mathur, Director,
Mational Buildings Organisation.

Sh. BD. Ajitha Simha,
Dizxectoxr,
Indien Standards Institution.

Eh, A.5. Kurpad, Deputy Adviser,
Bureay of Public Enferprises.

Sh. Mshegh Chand, Director (R&C},
Central Water Commiszesion.
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Member
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Heabar

Membar

Member
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p £ The terms of refersnce of the Committes are:

1y

il

114 )

iwv]

vl

To study and suggest meagures for expleoitation of the
Fullest extent of the labour resources available in the
country on 8 continuing bagis dn water develapnant pro-
jects with due consideration to the changed context in
the constructcion work and ilncreased degres of mechani-
sation necessary presently and in times Bo oome.

To get down national norms for speciffications and Forsmat
for rate analysis for water development projects
comprigings:

al Standard deseription of main irems of universal
nature in raclonalised unics.

b} Standard spocificationa Lln consonance with Iodian
Standards in order to remove the present inconsis-
tencies which are very often axploiced resultling
in loss to Government. These specificetions should
be clearly and unamblgoously worked to enable pro—
per guality contrel.

c Stardard methods of measuressnt particularly f£or
itemz like earth work 4in embankments, boul-
der sgtacking and placement, owver break i
tunnelling eto.

dl Analysis of rates both for mansal ae well as machi-
nery works based on  srandard constants of labour,
material, tools and plant ete., in different Zones

af the country.

To suggest measures for introduction of modern technigues
of material management amd iaventory control, perfor-
manee budgeting system adopting modern practiceés, rasorct-
irg to computerisation; efc.

To suggest general guidelines on the structure and func-
tions of the cost accounting cell which is being set up
in the projects/States on the recomsendatcions of the
srate [rrigation Ministers Conference of July, 1375,

Study per. -mance and out-puts of indigencusly nema-

Facoured Mo~ +thmoving maghinery and Lay down
RoIms .
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The Compittee will submit les  report wilbEhin a

period
of oppne year,

The expondicure on TA DA gt On

Ehe Chairman and Members of
the Commitres in connegction wich

Lhe deliberations of the Com=

mittes will be borne by respective BState Govermments/Department s/
Firms ate,

Sd/= (J.5. MAPHRAY)
DEFUTY SECRETARY TO THE COVERNMENT OF IMGfA
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ANHESURE-VITL

NOTE ON PERFURMARNCE BLIDGETTNG

Pecformance budgeting, as & technigue of budgetary and finan=
clal contral, ia by now well accepted both in Governmont and [ndustry.
Until early 60's the budget of the Central Govermment [(also of State
Fovernments ) wasg preparced on the bagsis of chijects of expenditure suah
&, aalary, allowances and honorsris, Grants-in-aid, office expenaes
ebe. etg, in respect of works expenditure, a few other objects wers
also sghown such a2, majorfeinor works, tools and plant, suspense
trangactions, etc. These abjects aof expenditure were ghown under the
Demands for Grants allotted to the various Ministries/Departments of
FOvernnent . .

The Budget prepared in the abeve manner was found soriously
wanting for any meaningful appraisal of the various programes, dcti-
vities, apd projects/schemes on which large sums had been investoed by
Govermment. The periodicsal appraigals of such programmes, sbe. was
considersd particularly essential due to the fact that with the launching
of five year plans, the development expenditure constituted a major por=-
tion of the total expenditure. It was acoordingly decided by Government
that, alangwith the conventicnal budget (which was also reformed to
reflect all the programmes, activities etc. for which money was provided)
g document contazining detailed information of the overall performance of
each Minfstry/Department, in relation to the various programmes &nd
dctivities included in the conventional budget, shall be presented to
the Parliament. This dogument which ie called 'Performance Budget! now
accompaniea the Demands for Grants, for each Ministry/Department of the
Central Government., It mentionms the physical targets of the varicus
developnental programmes/activities included in the Demands, the targets
go- far achieved; and ghort-falls, if apy, along with the reazons therefor,
It aleo aims bo present a break wvp of the financial cutlay on sach of the
programmes, sub-programmes and activities correlated with physical tar-
gets. It further gives an gutlineé of the orgenisational Framework of the
implementing égencies ponnpcted with the programmes. The soope ard
objects of the individual projects and schemes, their estimared casts
{including reasons for increases in original costs whenever necessary),
the unit costs and volume or standard of performance, wherever. these
have been evolved, the work-=lpad data and the staff enpleyed for the pur—
pose, are also ineluded,

b

265



There is a considerable scope For improving che guality of
performance budget. In most cases, noxms and standards of performance
have not been laid down. The budgetary allocations made for various
programmes/activities are also not derived from 'net work' technigquas
with the result that the funds provided are not workced ont on tha cost-
related appraisal of the physical parformance of the connectad program-
pes and activities, which often leads to pither major set backs in their

physical achisvements due to want of Eumds or large sums Femaining unuti=
liged during the yoar.
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ANNEXURE-TIX

HRIEF HOTE ON EVOLUTION OF LAROUR NORHS

The pregont labour norms on which the Analyvsis of Rates is
baged and Schedule of Rates are worked out by the different construction
agencies are mostly worked out without sufficient backing of the soien-
tific field data. Por evolving rational output norms it is essential
that the daca for thiz has to be abtained by using modern work measure-
ment cechnigue. The Fact that this data iz at present based on empiri-
cal considerations is evident from the variations in the data noticed at
different places.

Each item of construction work may be conveniently divided into
labour component and material component. Whereas, material cosponent
can be comparatively easily worked out, the labour Camponents requirs
Bongistant =tudy At gite with ACCUEACY . Az is commonly krnown, output
of labour is dependent on several Factors ranging from personal skill to
climatie conditiona.

In its simplest form work measuresent determipes "how long
will it take to some one to do something", Wark measurement can be
defined as "the application of techniques designod to establish the Pro=
Per time for accomplizshing a8 specified work by a prescribed method, car-
ried out at a defined level of performance by a8 qualified worker under a
given set of environments and working conditions®, Thug work measuresert
Pravides basis for:

L} fuantitative assegsment of human effort and
i} Working out the proper time for effestive performance

of the work.,

The techniques in general use are Elemental time atudy and
Synthegie for Repetitive items of work and Analytioal Eptimatirg For
non=repatitive items of work,

While carrying out fisld studies the aim is to Arrive at
"Standard Rate of performance" whiech implies & qualified worker, who
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knows method of work and does the work stristly aa per the method and is
properly motlvaced. Such a worker 1s practically nom=existant, Hense
the studies are further modified by applying Rating Ffactor. Rating is
subjective evaluation of job az & mental concept. The standard Lime is
further adjusted with internacionally sccepted sllowapce, climate allow-
ange, santingency allowance, policy allowdance ebo, Recurdasy 1n norme
cAn be achieved by large number of observatlons. Wicth Little trainding
field staff can carry ocut the studies without mDuch difficulty.,

2T

-

L







