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A WORD ABOUT THIS REPORT 
 
 
Are big dams the answer to frequent floods and demands for power 
and irrigation water? I tried to answer this question by looking at the 
water management in the Hirakud Dam project in Orissa.  
 
I undertook this research under a one-month fellowship awarded by 
the Centre of Science and Environment, New Delhi, during January 
1989. The fellowship was part of the National Environment 
Awareness Campaign 1988, organised by the Ministry of 
Environment and Forests, Government of India.  
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PART I 
 

 
Loss of water in irrigation system 

 
 
India has a water potential of about 2,200 lakh hectare metres (HAM) out of which about 
1,780 lakh HAM water is from surface and 420 lakh HAM from under ground. However, 
due to topographical limitations and low precipitation, about 50 per cent of the potential 
can be utilised. 
 
On the other hand, the country's water requirement is estimated to reach 750 lakh HAM 
by the turn of the century. Besides, there is an increasing loss of water through 
evaporation from the soil, reservoir surfaces and irrigated lands, and through seepage in 
canals.  
 
The National Commission on Agriculture has estimated that while about 700 lakh HAM 
water evaporates out of the country's total precipitation, about 60 lakh HAM evaporates 
from reservoir surfaces and another 60 lakh HAM from high water table areas.  
 
In absence of proper agricultural practices, evaporation loss from irrigated lands could 
also be equally enormous.  
 
In the light of this extent of loss of water in the country, it is only appropriate that 
special emphasis has been given in the new water policy to this "national asset".  
 
The policy emphasises the need of better water management through afforestation in 
catchments areas, soil conservation, recharging ground water and evaporation control.  
 
However, this priority and emphasis seems to have been thrown up into the air as far as 
water management in the multi-purpose Hirakud project in Orissa is concerned.  
 
With a gross command area of six lakh acre, the Hirakud canal system comprises a 
major irrigation project. According to a 1981 official report, there were about 2,300 
structures of canals, distributaries and water courses supplying water to about four lakh 
acre of lands.  
 
No official estimate  
 
What part of the canal system has been lined to date is not known as there is no official 
estimate of it. Irrigation officials, however, say that "very little" part of the system has 
been lined. An official in the Sambalpur division irrigation department office quantifies 
it to "less than 10 per cent" and says this work was done during the last two or three 
years. 
 
According to a study undertaken by the Internation Commission on Irrigation and 
Drainage in 1967, between 13 per cent and 19.15 per cent of the water transported along 



Upper Bari Doab Canal was lost to seepage. In the plains of Uttar Pradesh and the 
Punjab, such losses are as high as 36 per cent, the study says.  
 
No data, however, is available regarding the extent of water lost to seepage in 3,400-
kilometre-long scantily lined earth canals lying in 14 blocks of Sambalpur and Bolangir 
districts.  
 
Nor have the authorities undertaken any study to estimate the extend of land affected by 
water-logging and salinity in the Hirakud command area. Officials deny any occurrence 
of water-logging in the irrigation system.  
 
However, Dr. Sradhakar Supakar, a member of the state Assembly, says in a research 
paper that a "vast" tract of irrigated land has lost its productivity rate because of large-
scale water-logging, seepage and unscientific water distribution system.  
 
At least 23 per cent of the low-lying lands, locally known as bahal and berna, were 
affected from these problems during the rabi season cultivation, the paper says.  
 
An assistant engineer of the soil and water management pilot project for the Hirakud 
command area, Mr. Rajendra Birsa, says that water-logging does occur in such low-lying 
lands. Salinity, which is a twin problem of water-logging, has not been reported yet, but 
is probability cannot be ignored, he adds.  
 
An unaccounted amount of water is thus being lost in transportation, seepage and 
water-logging. This is in addition to the inevitable loss due to evaporation from the 
reservoirs and the irrigated lands.  
 
Dr. Biswanath Sahu, agronomist and former dean of the Orissa University of 
Agriculture and Technology, says that over 90 lakh cubic feet of water is annually lost 
from the Hirakud reservoir through evaporation. At the same time, evaporation from 
the ground can go up by two times to 10 times in intensely irrigated fields.  
 
Poor distribution system  
 
Inequitable supply of canal waters due to poor distribution system is allegedly also 
contributing to the water loss.  
 
Mr Ratan Bhoi, a farmer of a tail-end area of the Hirakud canals, says his field hardly 
received any canal water in 'rabi' seasion. Farmers at the head of the canals, to his belief, 
"take out all water and leave nothing for us."  
 
As pointed out in a report of none other than the water management authority, absence 
of control devices at the canal outlets resulted in disparity in water discharges at 
different points. While at one outlet the discharge was more than design capacity, at 
another, often at the tail-ends, it was scarce, the report says.  
 



At many places, says Mr Ajit Pradhan, junior engineer in the Gudbhaga irrigation sub-
division, controlling shutters in the water courses were missing and the flow of water 
was regulated with straw and boulders.  
 
With a section of the canals being closed down in 'rabi' season due to limited water 
resources, farmers in the tail-end areas used to remove the shutters for taking maximum 
possible water to their fields, and this gradually resulted in boulders taking place of 
shutters, explained another junior engineers.  
 
Rotational system of irrigation  
 
To ensure equal distribution of canal water among the tail-end cultivators, the Hirakud 
Command Area Development Authority in 1984-85 started the rotational system of 
irrigation, known as Warabandi. Based on a weekly rotational schedule ("wara" meaning 
a week and "bandi" meaning turn), this programme aimed to provide water to each 
cultivator according to his crop's and field's needs.  
 
The authorities claim to have covered 12,411 hectare in 72 villages by the end of 1987-88. 
However, in their own admission, the target of the scheme cannot be materialised as 
"non-flow of design discharge at different outlets, non-maintenance of conveyance 
system and non-response of irrigation authorities pose problems in pursuing the farmers 
to share the irrigation water."  
 
Over-discharge of water from the canals, in absence of drainage channels, results in 
water logging and rise in groundwater table, say agricultural scientists.  
 
A survey done by the state soil conservation directorate in 1975 found that about eight 
per cent of the culturable command area under the Hirakud project suffered from 
dampness caused by water logging.  
 
The rise in groundwater table caused by this flooding method of irrigation has resulted 
in decrease in productivity rate of the irrigated fields, points out Dr Sahu. The 'bahal' 
land which was the most productive among all land types before irrigation began here, 
is reportedly now the problem land with high water table and low bearing rate. 
 
 
Water-intensive crops  
 
However, over-discharge at certain points is encouraging the local cultivators to resort 
to water-intensive high-yielding variety of crops of paddy (HYVP) in both 'rabi' and 
'kharif' seasons, thus surpassing the planned target.  
 
This is testified by another recent study which found that while the planned 'rabi' 
coverage in the total command area for the HYVP is 35 per cent, the actual coverage is 
upto about 61 per cent.  
 
In six blocks of Sambalpur district, which constitute 95 per cent of its irrigated areas, 
cultivators now crop double the HYVP they used to crop in 1980-81. During 1986-87 



'kharif' season, 202,688.2 acre of land in these blocks was put under the HYVP as against 
1,07,746.34 acre during 1980-81 'kharif' season.  
 
The average annual rate of fertilizer use has also proportionately increased during the 
period. The average use in the area had gone up to 52.18 kg per acre in 1986-87 from 
about 24 kg per acre in 1980-81.  
 
This high rise in water-intensive paddy crop is in contrary to the project’s target to bring 
a substantial part of the irrigated water under multiple cropping pattern with one or two 
crops requiring less water.  
 
Mustard, which is a highly profitable crop with 25 per cent water requirement of paddy, 
has been suggested as a part of multiple cropping. However, its cultivation in those six 
blocks during the same period has increased by 827.45 acre.  
 
While agriculture authorities cite this statistics as indicators of agricultural progress 
achieved in the area, agronomists have a different story to tell.  
 
No-progress state  
 
Despite this development, says Dr Sahu, only a part of the original irrigation target has 
been achieved with agriculture under the project coming to a no-progress state.  
 
This is not economically viable, he says, as the operational cost of the project is 
escalating manifold. His estimates show that the cost for irrigating one acre land had 
gone up from about Rs. 10,000 in 1950-55 to about Rs. 40,000 in 1980-85. Above all, the 
maintenance cost is also increasing in a recurring way, he adds.  
 
Dr Supakar's paper says that out of eight lakh acre area targeted for irrigation, only 
about four lakh acre have been brought under irrigation. Further irrigation is not 
possible except by lift irrigation or crossing a major river like Ong, both of which were 
originally contemplated but subsequently dropped, the paper points out.  
 
Moreover, Dr Supakar points out, the marginal increase achieved in productivity int he 
newly irrigated land under the project could not compensate the annual loss of 65,000 
tonnes of paddy and other crops that could be harvested from over 1.12 lakh acre of 
fertile land that was submerged under the reservoir.  
 
Neglect by authorities  
 
Finally, the state of water management in the project can be gauged from the fact that 
wastage of water under the nose of the authorities also goes uncared for.  
 
A few yards from the Gudbhaga sub-division irrigation office, canal water flows 
through the field channel's broken lining to create a swamp in the nearby field.  
 



According to junior engineers there, field channels are expected to be maintained by the 
cultivators themselves. Before the onset of the 'rabi' cultivation, farmers would seal the 
breach and divert the water to their fields, they say.  
 
However, they point out, as such "lack of maintenance fund" restrained them from 
restoration of broken canals and et al. Maintenance cost granted at present come to 
about Rs. 13 per acre, which is, they say, "insufficient" compared to the department's 
income of about Rs. 53 from each acre.  
 
Irrigation officials at the division office, however, claim that about Rs. 40 per acre is 
spent in maintaining the canals. A proposal for another Rs. 30 crore for restoration of the 
canals sent to the government is pending with the latter, they add.  
 
Apart from restoration work, illegal encroachment of canal banks, which is not rare all 
along the canals, say the engineers, cannot be met with due to "lack of communication 
and coordination" with the revenue department.  
 
Such lack of coordination among the irrigation, agriculture, revenue and CADA 
authorities, they say, has resulted in a "lack of administration" state.  
 
"And the whole project is running on a trial and error basis, "remarks one of them.  



PART II 
 
 

Failure in flood control aspect 
 
 
"Power dam" -- that is how Dr Biswanath Sahu, agronomist and former dean of the 
Orissa University of Agriculture and Technology, describes the Hirakud dam.  
 
The multi-purpose project, one of the country's 17 "flood-control dams", has virtually 
turned into a power generation project, he says.  
 
Contrary to the objective of the project, the frequency of floods in the river's delta, Dr 
Sahu says, has increased after the construction of the dam. The average difference 
between two floods is now 3.75 years as against 9.75 years before the reservoir's creation, 
he points out.  
 
Conflicting objectives  
 
Dr Sahu and other experts say that the flood control objective of a dam is in conflict with 
the other objectives of irrigation and hydel power generation. While for irrigation and 
hydel power, the reservoir has to be filled up as soon as it could be done and the level 
retained at as high as possible, flood control requires low water level and also quick 
depletion of reservoir after a flood.  
 
In resolving this conflict, flood moderation is the worst sufferer, and it has happened in 
the Hirakud project too, the experts contend.  
 
When the authorities claim to have achieved the target in power generation from the 
Hirakud station, they seem to have forgotten this fact.  
 
Initially, the reservoir was meant to store only 20 per cent of the total runoff with a view 
to contain flood water during monsoon. About 31 per cent of the live storage, from river 
level 179.8 metre to 192m was meant for irrigation and the rest for storage of flood 
water.  
 
The dead storage, below RL 179.83m, was designed to store silt over a hundred years 
and a minimum working head for power generation.  
 
Reduction in flood water storage  
 
However, the emphasis over the years being shifted from flood control to power 
generation and irrigation, the storage allocation for flood water has reduced to between 
44 per cent and 55 per cent of the original project allocation.  
 
Due to high level storage of water for power generation, the water level soon after the 
onset of monsoon reaches the maximum storage level of RL 192m. Subsequently, the 



reservoir cannot hold the flood water from return monsoon during September-October 
or from cloud bursts, which are common in this climatic zone. Bulk discharge of water at 
this stage becomes inevitable and leads to floods in the downstream, says Dr  Sahu.  
 
Increasing sedimentation  
 
One highly placed official said, this "operational mistake" made for hydel power is also 
responsible for increasing sedimentation in the reservoir.  
 
As per the revised 1953 report of the Hirakud dam project, 57 per cent of the reservoir's 
silt load was expected to escape to downstream through the 64 deep-set sluices in the 
dead storage. About 43 per cent, that is 2.5 hectare metre per 100 sq kms, of silt was 
assumed to be annually trapped in the reservoir.  
 
But, due to high-level storage of water, more silt is deposited in the live storage level 
and cannot escape through the lower sluices. About 62 per cent of the silt load is now 
estimated to be deposited in the upper 38 per cent of the reservoir depth, which partly 
constitutes the live storage.  
 
This has led to loss of the live storage capacity at an annual rate of 0.4 per cent from the 
beginning of impoundment in 1956, which is contrary to the project expectations. The 
initial project estimation was that the live storage would be affected only after the dead 
storage was filled with silt over a hundred years.  
 
High rate of soil erosion  
 
Another reason behind sedimentation and loss of the reservoir's capacity, says Mr N. C. 
Pandey, executive engineer of the Hirakud soil conservation division, is "high rate" of 
soil erosion in the river’s catchments area. "Large-scale" deforestation and construction 
activities in the area caused this erosion, he says.  
 
The state soil conservation directorate has since 1956-57 taken up soil conservation 
measures in the catchments area lying in Orissa, which is 14 per cent of the total 
catchments area. The rest 86 per cent lies in the neighbouring Madhya Pradesh.  
 
Nevertheless, some experts apprehend that the coarse sediments in the silt inload has 
increased over the past few years, thus implying soil deterioration in the catchments 
area.  
 
The fine silt was expected to remain in suspension for a sufficiently long time and 90 per 
cent of it was assumed to be carried downstream in the flood release. Only 10 per cent of 
it was expected to be trapped in the dead storage.  
 
On the other hand, 100 per cent of the coarse silt and 80 per cent of medium silt was 
assumed to be deposited. Thus about 43 per cent of the total silt load was estimated to be 
deposited. 
 
 



Deterioration of soil  
 
But the fact that 75 per cent of this silt, as against the estimated 43 per cent, is deposited 
and -- that most of it settle in the live storage -- leads the experts to the apprehension 
that increasing deterioration of soil in the catchments is causing the erosion of the sub-
soil.  
 
Soil conservation officials were not sure about this apprehension, But, engineer 
Sudhakar Patri, chief research officer of the Hirakud Research Station, says that no 
survey has yet been done to study the land-use pattern or the progressive deterioration 
of soil in Hirakud's catchments.  
 
Not only that, an official report says, "No information is available regarding soil 
conservation measures in the Madhya Pradesh portion of the Hirakud catchment."  
 
Soil conservation measures prevent soil erosion by encouraging water inflitration into 
the soil and thereby reduce silt inflow to the reservoir. Water runoff is also delayed and 
flood hazard is minimised.  
 
Conservation steps  
 
As for the measures taken in the Orissa portion of the Hirakud catchments, 14 out of 44 
selected priority watersheds have been brought under the soil conservation scheme 
since its initiation. But they are yet to be covered totally.  
 
By the end of 1987-88, authorities say, between 19 per cent and 95 per cent of treatable 
area of these watersheds have been treated with conservation steps like bunding, 
terracing, tree plantation, pasture development and construction of various engineering 
structures.  
 
In total, by the year 1987-88, physical area of nearly 2.9 lakh acre have been covered at a 
cost of Rs. 855.95 lakh, the authorities say.  
 
But an Orissa Remote Sensing Application Centre report points out that the progress in 
soil conservation work is "very slow", and says, "there is a lot to be done for treatment of 
identified critical watersheds."  
 
Above all, a Rs. 1-crore scheme assisted by the United Nations Development Project for 
conducting studies on sedimentation in the reservoir, is reportedly to be denied to the 
project (Hirakud) due to lack of administrative approval from the state government.  
 
The scheme, which aims to introduce high technology in sedimentation survey in order 
to derive maximum benefits from the reservoir, was reportedly offered to the irrigation 
and power department two years ago.  
 
The Central Water Commission, the implementing authority of the scheme, is 
understood to have made it clear that if the state government could not provide 



necessary funds to implement the scheme in the Hirakud project, the same would be 
awarded to some other reservoir project. 
 
Other reasons  
 
Besides the emphasis on power generation and soil erosion in the catchment area, Dr 
Sahu cites two other reasons behind the failure in flood control. They are: absence of 
control on runoff from the 14 major tributaries and 15 minor rivers feeding the 
Mahanadi in its central basin and rise in the river bed in the delta due to slow flow of the 
river.  
 
The river's flow being slackened by the dam, it cannot carry alluvial matter collected 
downstream to the estuary and, instead, deposits the same on its bed. When the flood 
water is released, it cannot flow down to the river's mouth and erodes its banks and 
overflows.  
 
In the process, the area around the mouth of the river is deprived of the sand needed to 
prevent the erosion of the coastline by the sea. In the absence of the protection, tidal 
batterings are fast eroding the coastline of Orissa and posing a threat to the Paradip port, 
according to an ORSAC study.  
 
Islet disappearing  
 
The study shows, the port's northern part and the islet Hukitola, 10 km north of the port, 
are fast disappearing into the Bay of Bengal. The islet, which measured 15.85 sq. km. in 
1929, now has only 2.35 sq. km. of its area left.  
 
The only way to save the delta from increasing flood, says Er Patri, is to construct 
another flood control reservoir across the river Mahanadi. Besides that, afforestation and 
soil conservation steps have to be stepped up, stronger embankments to be built and 
infrastructure to be developed for effective flood forecasting, he adds.  
 


