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SYNOPSIS

Ingia is a very populcus country, eoout 700 million
people and the 7th m—.;est country in the worlde 70
veople are en-ared on agricul:vze, ac sucn, more tnan S0% oI
tctel water use in the courtry is.on agriculture and irrigstion
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PFOéaCT*Oﬁu ‘rom 10‘6~hq o 4000 AD 1or 1uaucbr"1 wster use
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have been -indi
Ui

woula be reguiread in ‘qc industri al QeCuOT end thet too in
concerirated pockets like Chhatisgern region in Madhya )
I zest State in India, Plz*71n* in cons
l-puruose rProjzcts - Hasdeo and .
sea., These Pro»oc+s, constructed in phased
initielly started Dy accoraiﬁs very high
3 needs of gigantlc industrial Frojects th Steel

nd Plarts, Thermal Power gL“LrGT;ﬂ* in thousands of
Mi's and obnnr allied sectorsy basices providing irrigation in
mill of hectares in the rice bowl tracts. ImQO“tanT policy !
decision in industrial and ‘T”JLB tion cevelonment programmes to
be j ; in an integrated =z \'”o<ch,uh river basin plazg ng, he
been gested, to make the desired economic growth in the area.
Els ustiries themselves would not have been avle to afiors ire
cost of construction of such Projects for rﬂetﬂﬂg their water
needs in such c1rcumutanes Unusual features advance plarming
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in Hesdeo Project in three nheses have neen dwmcussedauewelopmunt
plans reTaLeq to the inoustrial arees in countries like Indie
would be different from those formulated for developed countriese
Emphasis has been laid for weter saving technology, collection of
authentic data for industrial use and use of model tools in
economic evolution and investment programmes,



L'Inde est un pays tres peunle,avec une populsiion dtenviron 700
millions d'he »wtd**°‘c est aussi le 7&me pays du monde Dar sa suneri’ -
cie. L'agriculture enp101€ 705 de sa populstion et c'est ainsi aque S0X
de 1¢ consommation d'eau totale ve & 1l'z-sriculture et & 1! irrigatior,
Des eb”aes vortant sur la consowmatlon d'eau de 1l'industrie des anndes
19686~ 1ten 2000 ont ete rapportifes; elles ont révélé cue. 6% seule-
ment Qu po*rawle1 serait utilise var le secteur industriel et cele

uniouement ugn" des zones a forte corcenurctlon industrielle, comme ner
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exemple la région de Chnatlsgarn dans 1‘ebab de hwuhya Prgoeqh,ouw es
L'état le plU° vaste de 1'Inde. On a dlsbute de 1'@&tude pour la
constructiorn de deux grands amenagementu %2 usages multiples-les ame
genents d'Hasdeo et de hahanadi.Ces amendsoﬂ@nts— onstruits par etzpe
ont, aés le début, dCCOTJE la Dr¢orlte aux besoins d'ensembles induszt-
riels glgentescues, aciéries,usines d'aluminium,procuction de thermo-
electricite en milliers de Ln. et autres 1ndustr;es connexes,tout en
permettant 4! 1rr1guer des milliers a‘heptares de terre dans 1eq
reglons de rizieres.Pour attendre le aeare de develonﬁement souhaité
dans la reg*on, on a fait des SU’Festhﬂ 1mﬂoruaﬂtes concernant lzs
DrOWOCTs de Qevelonnemenu 1naustr1pl et 1'irrigation en envisaceant
T'amena"e* =nt intégre”du bassin fluvial. Slnun les incustries ell? .
Weme% P‘auralenb DU envisager de telles dépenses pour la COHCtruct'oh
a! a“vﬂafemonuc de cette sorte en vue d'assurer leurs be501ns en eau.
L'on a QlSCLbO des oarulcu_arlte ,et de 1'éxetution en trois eb pes Gu
project d'am&nzsenent & Hasdeo. LLS plans de aeveTODJeuLnb des rézicns
industrielles &
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P ens un peys comme 1'lnde sont al¢,-rcnbs ce ceux
Tforpuiés pour le Days aevelonues L‘on a mis ltaccent sur les tecnnolo-
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gies permetiént g! éc“nomlse“ i ezu; 1'on a rpssemblg'des données
autherntigues & Esagc industriel et 1l'on a insistve” sur l'emploi d'outz 1
moaéles cans_lil'évolution _&économicue et_les programme d'ercqt“55€”52“°
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de hananbGC vy la séptime m&s "ranue ae7 Fundo en vu ex en51on 7ON Qe
la gente estd ocupada en agricultura,como tal, més de 90% ael uso ce

oBa ToL87 en el pais esta”en el campo de-agricultures vy re5aa¢coue hen
LE aco las proyecciones para el usc industrial de erpua total desdce
-69 hasta el afio 2000 gue incicen que se reauorlr’éﬂ solamente ¢t

L potencial en sector in dustriel,lo cusl estariz en les zonas
erniradas como la regidn de Chhetisgarh en Medhyve Pradesh, el estado
masﬂcﬁance de la India, Se nha discutido le plen 1chac#0n en la constru-
ccion de dos hroyﬂc+os principales con varios proo 0sitos tales como los
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Droyectos de Hesdeo y Mahanadi., En el principio se comenzeron estos
oroyvectos, con construccidn en etspas, dendo una perioridad mes alte e
las.necesidades de los gigantes proyectos indus trlaleu, tales como las
D%antas siderﬁ}gicas v de aluminio, la generacitn de la eﬂerL1°

: térmica en miles de MWs y otros sectores rélacwon¢ao Doemaq facilita-

ndo el recaalo en millones de hectireas en las zonas ﬁroowc1a% para el
cultivo de arroz. Pare conseguir el deseado crecimiento econ 16mico er la
zona se han sugerido varias decisiones imu ortantes de politica en los
" programas' de des sarrollo industrial y de regadios. Estos programas hen

de planificarse en una maners intezrada para la planificacidn de la

7 e

cuendQ del rio. Si no, las industrias no habrian podido permitirse ol
~costo de la construccién de tales proyectos para satisfacer sus
‘Necesidades de agua en estas circunstancias. Se ha discutido la vlani-
;flca01on de antemano vara el proyecto de Hasdeo en tres etapas. Los pla~
i nes de deoarrollo relacionados a las areas industriales de 1los Dalses
; como la 11016 %erldn differentes a los de los paises desarrollados.Se
» ha puesto mas ®enfasis sobre la technologia de ahorro de agua, el acoplo
- de datos auténticos para el uso 1ndusbr1a1 y el uso de las
i herram 1entas en 1a evolu01on econShlca y 10% Drogramdo de 1nver51ono
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1. INTRODUCTION

-

India is a most populous and seventh largestcountry in the
world.The present population is about 700 million and represents
over 1/6th of the world population. Vater resources are

estimsted at 179 Million Hectares lietres, but on account of other
1imitztions the utilisable figure may pe about 70 million hectares
metres of surface water and 27 million hectares metres of ground
water. Agriculture and irrigation alone involve more than 90% of
the total use in the country as dominantly more than 70% people
are engaged on egriculture. Today with more than 1/5th of the
world irrigated land Indie leads in irrigation. In 2000 A.D.
against the projected irrigated agriculture withdrawal involving
3600 Billion Litres per day (BLD), the corresponding figure for
industrial use is 151,66 BLD and inat for steam electric pover
is 237.80 BLD involving respectively consumptive use of 11.58 BLD
and 2,06 ELD respectively. During 1978-79, the figures for
irrigated agriculture are about 955 BLD, industrial use withdrawal
about 47.03 BLD, steam electric power 88,00 BLD with consumpiive
use of 1.49 and 0,55 respectively. 1t is, therefore, epparent
that thé withdrawal use éeven in the year 2000 would also be

about 6% of the potential, as such industrizl water suprly
reguirements would not pose major DTODLETS, although the demand
will be concentrated in pockets in industrizlised aress like

the one in Chhetisgearn region in Madhya Pradesh State in Indic
where number of gigantic Projects 1like teel Plants, Aluminium
Plants, Thermsl Power Stations,Fertilizers Projects etce have
been constructed and commissioned and severesl othar are proposed
to be undertzken. Thus the 2000% increzse in +he return flows
would, therefore, be a serious pollution hazard.Compared to tne
industrialised nations, the industrial wastes may be low but tne
comparatively higher temperatures and low levels of summer 10WsS
with increasing withdrawal use DOSE€ serious pollution problemns
end several other environmental impacts which would be discussedo
Experiences on the construction of Hasdeo and Mahanadl Reservelir
Projects in that region which had to pe planned ond constructed
on crash programme basis under various phases essentially to

meet the neeas of industrial water supply and Thermal Power
cooling ourposes dove-tailed with the irrigetion reguirsaments

of the commanded areas from these Barrages~Dam5wProjects, 2s &
planninz strategy in the over-all water plan in the bpasin of tne
river Mahanadi, are indicated. These aspects need & careful
integrated approach for development of water resources programnes
and environmental protection task to provide needs for industrial
water supply alongwith the main consumptive. use for irrigetion

of the thirsty lands. This also confirms that otherwise taking v
of gigantic projects only for the needs of the industrial use
would not have been possible to be funded or considered economical
since even otherwise other conventional or minor Projects for

the supplies of industries and Thermal Power generation were
neither techanically feasible nor could be financially viable.,

- Experiences on the construction of Basdeo and ahanadi Projects
provide some glimpses as to how industrial as well as agriculture

growth have been able to proceed together,
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Fortunately, less than 10% of the industrial plants
including power demands account for 80% of the total industrial
water intake and fhe other major sectors are paper industries,
cotton and jute industries, sugar industry, fertilizer and steel-
bDlants and refineries etc, Some other industries like tanneries
and distilleries are note-worthy on account of special pollution
characteristics. The estimated withdrawal demands according to the
categorised grouping of industries is as follows:

ESTIMATED INDUSTRIAL WATER USE (BLN.LTRS.DAY)

Withdrawal Use

Industries . 1968-59 1973-74  1978-79 1988-839 2000-01
Food Products 9,12 0,16 0,22 0. 46 137
Textiles . 0.30 0.38 0.52 1.21 3.43
Paper 0.19 © 0632 0.51 1.18 3,48
Mines ang letals 5.25 . 8.85 13. 42 22.50 106,00
Glass,Cement - 0,15 0.24 0,37 0,85 2,85
Chemical products Oo441 0.91 1.61 Lo30 14,20
Pet#oleum products 0045 0.76 1.13 3,54 10,20
Vachinery ' 0. 42 0.67 1.08 2,88 2,80
Miscellaneous 0.01 0.02 0,03 011 033
Total 7.30 12.31 . 18.89 47,03 151.66
2 GLIMPSES OF MAHANADI & HASDEO MAJOR MULTI~-PURPOSE PROJECTS

(a)e Mahanadi Reservoir Project:

Mahanadi Reservoir Project in Madhya Pradesh, envisages
construction of a 1828.,8 m long composite dam across Mahanadi
river. A masonry dam comprising non-over-flow blocks and gated
spillway is proposed to be located from RD Om %o RD 585.2 m on
the left flank, whereas an easrth dan is prooosed to be locatec
for the remaining length across main river. The salient features
- for the earth dam are indicated below: ' '

Location:
Distt. Raipur (madhya Pradesh)

Latitude : 20,038
Longitude : 81,034
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Hydrology:

Length of river upnto dam site ¢ 115 Km

Width of river : 488 m, ‘

Totel catchment area : 3670 Km2 .
Maximum rainfall : 2 286 mm,

Ave. rainfall : 1 430 mm,

Max. Designed flood : 23 500 éusses.

Moderated through spillway : 17 230 cusses.
Capacity:
Gross storage at R.L. 348.68 : 909,32 m3

Déad storage at R.L. 336.21  : 143.60 m>
Live Storege at R.L. 348,68 i 765.72 m>

Rse 400 million Mahanadi Reservoir Project was undertaken
during 1973-74 and constructed on crash programme basis in record
time end commissioned in 1978-79 for meeting the industrial
- water supply reguirements for the expansion of gigentic Bhillai

teel Plent in the ares for its proposed eypansion from the
present production of 2.5 million tonnes to & million tonnes,
augmenting irrigation in the existing 35 million acres and
broviding irrigation in new ereas again in .35 million acres.
Looking to the importance of the benefits due to increzsed
industrial economy and agriculture production, the Project was
constructed with high priority involving new' construction
technigues and completed zbout two years ahead of schedule.

Mahanadi River in the Madhya Pradesh State has & catchment
arez of about 77300 Sog.Kilo metres with uswable water resources
of 22,4 million acre feet. Mahanadi Project was also planned
in such a fashion that it supplemented irrigation of the
existing Rudri Barrage constructed Downstream in the past during
1912-1915, and also to supplement the needs of intensive
irrigation in this rice bowl track and also to cover the areas
which were deprived of irrigation on account of water supply for
-industrial purroses., Further new Projects of Sondur and Pairi
have been contemplated. Thus a sort of regional water grid was
established, o o .

v

-
_ It may be mentioned that during 1986-87 socn after the
famine in this area, several canal projects for irmigation of
rice crop were contemplated, planned and implementei, Multiple
irrigation for the rice as well as wheat crops anc to meet the
the needs of steel plants and water suoply reguirements of Raipur
City, intensive water resources development plans, as indicated

Slides will be shown
while presenting the paper
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above, were taken up, to ensure an integrated approach for
optimum utilisation of river basin potential, particulerly to
meet the needs of industrial water supply reguirements, as
indiceted above, when the industries themselves would not be
able to afford the cost of construction of such dams and canal
systems, Wnat is, therciore, required is an anproach treating
them like large oroduction farmers, who are taking water for
industries instead of crops for which canals systems are
normally constructed from this Projecte

Due to the above approach, against the live storage cepacity
of Mahanzdi Reservoir Project of 765,72 FMillion Cubic Metres,
about 1/3rd could be reserved for meeting the needs of Bhillai
Steel Plant requirement of about 255 million cubic metres,

- (b). Hasdeo Major Fulti-purpose Prodject:

The estimated cost of the Project is 2388 million Rupees
providing for estimated additional annual production of food-
grains of 5,2 million tonnes, assured irrigation of about
boh million hectares with irrigetion in intensity of 160%. In
addition, it will meet the needs of the gigentic 400G WW Thermsl
Power Station proposed to be constructed at Korba in State and
Central sector, besides meeting the needs of 200 MW Thermel
Plant under Phsse-I of Hesdeo Earrage, end meeting the reouire-~
ments of the existing Aluminium Plant es well as the Droposed
fertilizer plent and several other industries.
£0 Project complex is one of the most economical

project, in the country with immense rultiple benefits envisaged.
It has been planned to undertake a rhased development of the
Hasdeo river valley by the above projects in the 3 phases. The
multiple benefits from this complex will usher an area of
prosperity in the otherwise severely/chronically drought affec:
area of the Bilaspur district in the Chhattisgarh region of ths
State by the assured irrigetion supplied for Knarif and the
multivle crops and also catering to the requirement of the
~industrial complexes near zbout Korba.

Hesdeo Ran
t

The unique feature of the three phased development of this
complex has many built-in specialities in each of its three
bPhases zs could be seen below,

In the vlanning of the Phase I of’this_complex, advance
brovision was made to be able to release “he irrigation waters
from the two head regulators to cater to the ultimate irrigation

~reguirement from this complex. The capacity of both the Left an:
the Right Bank Head Regulators was plarmed in advance to release
3000 cou. each.The sill level of both the regulators was keont in

' such a way so as to command the entire command that was to come

up ultimately, .

In the plamming of the Phase II of this complex, the
Capacity of the Right Bank MainCanal has been planned so as to
~accommodate the final requirement of irrigation releases to the

N et bty e mn el hme te e
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tune of 3000 cou. even though for the Phese II requirement the
irrigation releases was to be 1350 cou, only., The construction
of “the Right Bank lMain Canal was done in such a way that the
entire masonry works and the filling reaches of the canal were
consiructed for the final phase., This has become very handy in
accommodzating the Phese 111 requirements in the form of just
constructing one additional branch canal system only without
disturbing the main canal, except to widen the cutting reaches
only. ' '

By this unique advence planning and built in provisions in
the already completed two phases, it became very eacsy to take
up: the work of the third phase without in any way having to
disturb the already completed works in the first and second
phases., :

An insight into the three phases of the Hasdeo Bango
Project complex will not be complete without looking into the
immense benefi<s that have been/are to be achieved from this
complex.The long list of benefits include: ‘

(a). Assured suoplied of cool/silt-free waters to the
2000 M¥ Thermal Power Stations et Korba -constructed
by Madhya Pradesh zlectricity Board.

(b). 4Assured irrigetion supplies +toc 42,000 hectares
(L.04 lakh acres) of paddy erea from the Janjgir

~

Branch Canal System in Janjgir Tehsil.,

(¢)o Extending the irrigation benefits to include double
' cropping to a final area of 4,05 lakh hectares
(10,0 lakh acres) annually after the completion of the
Phase I1I works,.

e

(d) Supplying the much needed industrizl water reguirements
to the below mentioned industrigl units near Korba:

(i)s  Bharat Alluminium Company at Korba.
(ii). Fertilizer Corporation Factory at Korba.
(iii). Western Coal Fields complex at Korba.

(iv). Other small plants and industries to come up
. near Korba,

L

o v
(e)o Assured supplies of cooling waters for the two super

: thermal power stations that are under construction
on the Right Bank of Hasdeo river near Korba,namely;

(i)e 2100 MW power house being constructed by the
. National Thermal Power Corporation,

" (ii), 1260 MW Power station being constructed by
: ' Madhya Pradesh Electricity Board.

i(f)o Assured domestic water supplies to the entire township
' _of Korba a2s well as for all the various industrisal
complexes near Korba,

()
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(g)o Hydro power generation asan ancilliary benefit in the
. foot of the dam powver house below Bango Dam.
Incidentally, this is proposed to be used as a small
peaking station of hydro power by Madhya Pradesh
plectricity Board.

(h). Environmental benefits by the creation of the huge
storage reservoir as.a result of all the three
phases,

(i), Immense indirect benefits as a result of the
construction of the storage reservoirse.

A close look at the multiple/immense benefits from
this complex exploited in three phases will reveal
that this complex is one of the finest landmarks in
the advance Dlannlnv/nnased construction technigues
for exploiting major multipurpose river valley
projects, that have been undertaken by the Madhya
Pradesh Government IrrigetionDepartiment and will go
a long wey in adding laurels to the irrigation
rngineers of the Stete of Fadhye Predesh,

From the above, it would be seen that Hasdeo FProject is
another example winich wes initiated and started for meeting
the silt-free cooling water requirements of a Thermel Power
Station at Korba which conseguently was linked with the power
needs of the Bhillei Steel Plent in that area. Thus the water
management for agriculture is o¢,seconuary importance while
“the first importance was given for meeting the needs of 1n“u%trl“:
and this perhaps coulc be a very important policy and cruciel
decision=-making strategy in the economic development of a Tegion
or a sub basin in the over-all rivef basin development
DIrogrammes,

Development plans specially those related to industrialiced
areas in respect of water resources mansgement should be
c¢ifferent from those forrulated for the developed countries.A

‘stress would need to be given for the use of water and adoption

of water saving technologyo Greater emphasis in a planned

marmer would need to be introduced in respect of selection
criteria so that industrizl and agriculture development proceed
side by side., Based on the experiences on the construction of
Hasdeo and Mahanadi Water Resources Develoobment rrogects,
authentic data for industrial water use - both in respect orf
withdrawal and consumptive will have to be-collected for greaster
care, reliability and codificetion so as to serve as a valuable
tool in the planning of water resources svsten.

i
|

"1, The author was the Chief Engineer,lMahanadi Bodhghat Hasdeo

Major Multi-purpose Projects durlng the cunstructlon
of the above Iroject before joining the present assignment
|in 1978,

2 Qlldeo will be shown while presentlné the paper.
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l. Peper on economy in water use for cooling

burvoses in Thermel Power Stations by
D.R. Sikka, presented in the International
Water Resources Seminar for Retional Use

T Water held at Cannes, France, in
December,1978, )

Hign-lights of operation and other problems
from run off river to reservoir irrigation
in the Rice Bowl in Fadhya Pradesh State in
india by: D.R. SIKKA. Paper presented at the
International Commission on Irrigation &
Drainage, held at Athens in 1978,
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