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Flood in Mahanadi Basin

The River

The river Mahanadi originates in Bastar plateau in Madhya Pradesh. After a short run
through Raipur and Bilaspur district it enters Orissa and then it takes a southernly turn
upto Sonepur, where it meets with its largest tributary “Tel” Then turns East and flows up
to the head of Delta at Naraj about 320 km down stream of Hirakud and there after splits
into several branches. The total length of the river from its source of origin up to the Bay
of Bengal is about 860 km. The major tributaries up-stream of Hirakud dam are Seonath,
Hasdeo, Mond, Ib, Jonk etc. The main branches and sub-branches of Mahanadi are
Kathjori, Birupa, Kuakhai, Kushabhadra, Bhargavi, Daya, Surua, Biluakhai, Devi,
Chitrotpola, Luna, Karandia, Paika and Bada Genguti etc. Daya and Bhargavi fall into
Chilika Lake while other branches including the river Mahanadi falls into Bay of Bengal.
In between the branches there are several drainage channels. To name a few important
ones are Gobari, Alaka, Baghuni, Kula, Prachi, Dhanua and Nuna etc. All these drainage
channels are prone to tidal effect near the Bay of Bengal. The catchment of Mahanadi is
divided into three regions namely Region — | (drainage area between the source and
Hirakud dam), Region —II (between Hirakud dam and head of delta) and Region — llI
(between head of delta and Bay of Bengal).

e Region-l

The area of this section is 84700 km? out of which 75,136 km? lie in Chhatisgarh state.
Large tributaries of this section are Seori Narayan, Hasdeo and Bango in Chhatisgarh
and Ib, Bheden in Orissa. Hasdeo drains Jangir, Korba, Katghora and Pasan area and Ib
drains Gangpur and Jharsuguda area. There are 143 channels in this section which carry
the flood water into the Mahanadi.

e Regionll

The area of this region is 50,745 km®. The Ong which drains Sartaipali, Padampur and
Bijepur area joins Mahanadi further down stream. Tel, a very large tributary drains
Deobhog, Bhawanipatna and Bolangir meets Mahanadi at Sonepur. Around 83 small and
big channels carry flood water of this section to Mahanadi.

Further downstream Udayagiri and Phulbani areas of this region are drained by Salki
which meets Mahanadi on the right bank upstream of Boudh. Daspalla, Nayagrah and
Bolgarh area is drained by the tributaries Kuanria and Kusumi. Boudh, Barmul, Banki and
Kaimundi area situated on the right bank of Mahanadi of this section and Baramba,
Athgarh, Narsinghpur situated on the left bank.

e Region

Mahanadi and its branches in this region are all embanked on both sides. However some
embankments in Kathjodi from Khannagr to Mattagajapur and the Mahanadi right
embankment from Jobra to the down stream end of Cuttack need further strengthening.

The main river in this region divides into a number of branches. During the course of
Delta formation, some islands have been formed between various channels and those
islands are subjected to continual flooding during the monsoon due to spill of the
channels.
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Birupa has bifurcated into Genguti and Birupa and these two branches flow into Kimiria
and finally to Brahmani. This forms the Birupa—Genguti Island. Mahanadi divides into
Chitrotpala, Nuna, Paika and Sukapaika and forms a number of islands. All these
Islands are flood prone. Similarly, the Kathjori branches into Kathjori, Sirua, Biluakahi,
Devi, Kandal, Taunla and numerous other small channels which join toghether and flow
down through the common mouth of thus creating the Kathjori, Surua, Devi-Biluakhai,
Devi-Kandal, Devi-Taunla islands and other small islands which are flood prone. Kuakhai
has bifurcated into Kushabhadra, Bhargabi and Daya. Kusabhadra has an independent
mouth to the sea whereas Bharagabi and Daya reunite and discharge into Chilika Lake.

DESCRIPTION OF DOABS

Mahanadi-Delta command area has been divided into 8 doabs separated by wide and
large rivers making the doabs independent. They are as follows:

Doab-| Mahanadi-Kathajori-Devi

Doab-ll Mahanadi/Chitrotpala-Luna-Birupa
Doab-llI Luna-Chitrotpala)

Doab-1V Area to east of HLC Range-I
Doab-V Kathjori-Kushabhadra

Doab-VI Kushabhadra-Bhargavi

Doab-VII Daya-Bhargavi

Doab Vii West of Daya

The Doabs have been shown in Map 17.

RAINFALL

The catchment of Mahanadi receives rainfall from SW monsoon. During monsoon, there
are some very intense rainfall spells which cause high runoff. It is now observed that the
variability of daily rainfall is increasing which means that rainfall is not evenly distributed
as it was earlier. Thus the floods are likely to be peakier. It is also observed that
variability of monthly rainfalls is also increasing which means that rainfall is concentrated
in a particular period. Volume of flood events are increasing, 2001 and 2003 floods are
examples.

Severe storm events recorded in the Mahanadi basin are listed in Table 53

FLOOD PROBLEM IN MAHANADI BASIN

The catchment area of Mahanadi is divided into two distinct reaches (i) Upper Mahanadi
(i) Mahanadi Delta. The upstream catchment of Mahanadi is mountainous and has a
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steep slope. The catchment lies directly on the south west monsoon track and as such
receives heavy rainfall during monsoon. Besides, the catchment area close to the sea is
prone to heavy rain brought about by the cyclones generated in the Bay in September —
November. Thus the catchment has the potential of producing very high flood. The delta
area is plain and has a flat slope. Due to flat topography of the delta area the excess
flood water is not discharged to the sea quickly and as a consequence, Mahanadi Delta
area gets flooded when peak flood discharge exceeds a certain limit. Upper Mahanadi
area above Naraj does not have any significant flood problem due to topography
excepting few places in IB ,Bheden and Tel.

HISTORICAL FLOODS :
Historical flood gauge are available at the following stations, at some places since 1855.

Naraj at Delta head (Danger Level - 26.52 m)

e Jobra Barrage on the Mahandi (Danger Level 26.52m)

e Birupa Barrage on Birupa (Danger Level 21.33 m)

e Bellevue near Cuttack on Kathjori (Danger Level 23.14 m)
e Naraj weir (Danger Level — 24.95/23.54 m)

Besides, some records are available since 1834 on the historical floods of the Mahanadi.

From the history of flood events it is seen that in the pre- Hirakud period, out of a period
of 79 years (1868 - 1946), there were 63 floods with peaks at the Delta head exceeding
10 lakh cusecs. The highest observed flood during that period was 15.71 lakhs cusecs in
September 1834. In the post Hirakud period, 1958 to 2003, there were 16 high floods
with peaks more than 10 lakh cusecs. The highest recorded flood was in August 1982
with a peak of 15.84 lakh cusecs. It has been estimated that had there been no Hirakud,
the peak could have reached 17 lakh cusecs.

The worst flood of the 19th century in Orissa — The first on record, rolled down the
Mahanadi system in Oct. 1834. Two-third of the houses of Cuttack district had been
destroyed, loss of human life and cattle was also high. The discharge on Mahanadi
during this flood was about 52,378 m?/s.

In 1866 water level at Naraj I.B. in Mahanadi and at Bellevue in Kathjuri rose upto
27.60m (90.52") and 24.63m (80.80’) respectively. The flood discharge in Mahanadi at
Naraj I.B. has been computed from Rhinds table to be 36,342 m*/s (1,283,600 cusecs).

During the flood of 1872 the water level at Jobra in Mahanadi and at Bellevue in Kathjuri
rose up to 23.16m (75.95") and 25.36m (83.20’) respectively, which has only been
exceeded in later years on three occasions in the years 1897, 1955 and 1982.

Mahanadi was above danger level from 24th July to 7th August 1896 with a peak flood
level of 28.07m (92.10") at Naraj on 26th July. The flood discharge in Mahanadi at Naraj
|.B. has been computed from Rhinds’ table as 42,529 m®/s (1,502,124 cusecs).

During this flood the water level at Jobra in Mahanadi and at Bellevue in Kathjuri rose
upto 23.04m R.L. (75.60") and 25.27m RL (82.87’) respectively.
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During this flood, the water level at Naraj I.B. rose upto 28.00m with the peak flood
discharge of 41,711 m*/s (1,473,233 cusecs) as computed from Rhinds table). The water
level at Bellevue and Jobra rose upto 26.07m (82.25’) and 22.98m (75.40) respectively.

. Flood During 1933:

During this flood, the water level in Mahanadi at Naraj I.B. rose upto 28.00m with a peak
flood discharge of 41,711 m®s (1,473,233 cusecs). The flood height at Bellevue and
Jobra rose upto 25.07m (82.25") 23.03m (75.55’) respectively.

. Flood During 1937:

During this flood the water level at Naraj 1.B. rose upto 27.89m (91.48’) with the peak
flood discharge of 40,189 m®/s (1,419,476 cusecs). The flood height at Bellevue and
Jobra rose to a level of 25.04m (82.15’) and 22.97m (75.35’) respectively.

. Flood During 1955:

Another heavy flood swept the Cuttack district in July 1955. The flood discharge in
Mahanadi during the flood was about 50,962 m®s. There were about 1,360 breaches in
the embankments. Cuttack was in a dangerous situation as the flood water over topped
900 years old stone revetment in many places at a velocity of about 7 M/ second.

The flood situation in Mahanadi and its branches worsened during the year 1955
because of the fact that there was wide spread rain through out the delta area
simultaneously adding to the volume of water all along the course of the river in the lower
reaches

The flood level at Naraj I.B. rose upto 27.18m (89.18’) with a peak flood discharge of
32,627 m¥s (1,152,386 cusecs). The water level at Jobra rose upto 23.22m (76.20) on
6-9-1955 and this was the 2nd highest gauge reading recorded at Jobra so far in the
history of Mahanadi flood in about a hundred years (1866 to 1955) against the highest
recorded flood water level of 23.84m (78.20°) in the year 1896. The flood level at
Bellevue in Kathjuri during the period rose upto level of 24.96m (81.90") as against the
earlier highest peak flood level of 25.39m (83.30’) during the year 1911.

. Flood during the Year 1980:

This year a very high unprecedented flood occurred during the 2nd half of September
which created havoc at Lower part of Mahanadi system. The maximum flood height rose
to a level of 27.80m on 22-9-80 at Naraj Railway Bridge against the danger level of
26.52m. The flood discharge at the site was measured to be 34,753 m®s (1,227,476
cusecs). On actual observation it is found that the distribution of flood in Mahanadi and
Kathjuri system has shown the tendency to change. The total volume of high flood in
Mahanadi system decreased to 36% where as in Kathjuri system is increased to 64%.
Therefore severe damages were caused due to breaches mainly in Devi river
embankments.

o Flood during the Year 1982:

The flood was more serious in nature than any in recorded history. One very special
feature of this flood is that the peak was entirely due to the rainfall over the un-controlled
catchment below Hirakud. There was no release of water from Hirakud reservoir since
the gates were kept closed from 16:00 hours on 29th August to about 11:00 hours on
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31st Because of the heavy rainfall in the catchment D/s of Hirakud the river started rising
rapidly on 28th August 1982. The peak at the head of the Mahanadi delta at Naraj
Railway Bridge reached at 17:00 hours on the 31st August with a flood level of 28.53m
against the D.L. of 26.52m and remained steady upto 20:00 hours of 31st August. The
flood level at Naraj I.B. rose upto 27.62m R.L. (90.58’). At Jobra the peak level rose upto
23.54m (77.20") on 31st August, surpassing the recorded level 23.23m (76.20) in 1955.
Similarly the peak level in Kathjori at Bellevue was 25.50m (83.65’) against the danger
level 23.14m which exceeded the highest recorded level 25.39m during the year 1911.

The flood discharge at Naraj Railway Bridge was found to be 44,749 m*s (1,580,535
cusecs). On actual observation it is found that the discharges in Mahanadi recorded to be
42% whereas the discharges in the Kathjuri system were recorded to be 58%. Therefore,
severe damages were caused due to breaches mainly in Devi river embankments.

From the available information of flood level it is analysed that the flood level of 1982 was
the highest in the second half of the 20th century. But the level at Naraj I.B. was higher
than this at least on five occasions during 19th century floods (as per data available from
1855 to 1900) during the years 1872, 1879, 1892 and 1896. During 20th century the
flood level of 1982 has been exceeded nine times during the year 1920, 1925, 1926,
1929, 1933, 1937, 1939, 1940 and 1944.

During this flood, Mahanadi remained above its danger level at Naraj Railway Bridge
from 4:00 hrs on 30th August to 4:00 hours on 2nd September. Due to release at water
from Hirakud it was again above the D.L. (26.52m) from 15:00 hours on 2nd September
to 5:00 hours on 4th September.

. Flood in 1991:

A heavy rainfall was experienced in both lower and upper Mahanadi basin due to low
pressure during the 1st half of August. The rainfall in lower basin was unprecedent.

Out of the total d/s catchment of 48692 km? the catchment below Khairmal contributed a
peak discharge of 6.81 lakh cusecs due to above rainfall.

On 14™ August 1991 at 12:00 hours flood peak of 35,985 m®/s was experienced at
Munduli which raised Bellvue gauge at Kathjori to 25.40m. Discharge from Hirakud spill
varied from 2123 m®s to 2576 m®/s while flow to the reservoir increased from 4246 m*/s
to 8493 m’/s.

. Floods in 1992:
Flood from 26th July to 3rd August

Consequent upon low pressure followed by depression a significant rain fall occurred
both in lower and upper Mahanadi basin. The intense rainfall of 477.4 mm at Phulbani,
325.8 mm at Kharimal and 266.2 mm at Salebhata caused flood peak of 32106 m?%s at
Mundali, without any contribution from Hirakud reservoir.

The u/s flood with peak 13,476 m*/s was accommodated in the reservoir and the level of
Hirakud reservoir rose from 184.38 m to 188.109 m.

. Flood of 2001:

This flood event occurred during the period of 18/7/01 to 22/7/01. It had two peaks i.e.
one with a peak of 13.92 lakh at 18 hrs of 17/7/01 and the other one with a peak of 14.00
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lakh cusecs on 20/7/01. This event was caused by the contribution from both from u/s
and d/s catchment. It is estimated that in the absence of Hiakud, the peak would have
been very high.

. Flood of 2003:

This flood event has the unique feature of very high flood continuing for a long time. It
occurred during the period 25/8/03 to 09/09/03. It had also two peaks. The first peak with
a flow of 13.50 lakh cusecs was experienced at 3:00 hours on 30/8/03 and the second
peak on 03/09/03 at 9:00 hours with a flow of about 10.50 lakh cusecs.

FLOOD DAMAGE

The highly populated area in the delta is protected by flood embankments. Flooding in
this area is caused due to breaches in the embankments during high flood. In some
areas there are number of escapes through which the flood water enters into the country
side even during smaller floods and inundates the cultivated lands besides damaging the
communication, irrigation system with occasional loss of human and animal lives.

At present about 1/3 rd of the Mahanadi Basin area suffers from persistent flooding and
drainage congestion.

Due to poor drainage system of the area, the flood water stays on and damages the
crops and canal system, public and private utilities and properties. When this flood water
combines with local rain water, the problem becomes more severe and acute.

. Flood Damage During 1866:

As stated earlier as the flood discharge in Mahanadi at Naraj I.B. was computed to be
36,342 m®/s (1,283,600 cusecs). The peak was not so high but the flood was of very long
duration. In Puri district, an area of about 777 km? was submerged for about 5 to 45
days. The depth of inundation varied from 1 m to 3 m. Four lakhs of people were
rendered homeless.

But in the district of Cuttack the area was inundated due to embankment breaches in 413
places. 1662 km?® of areas in the district were affected and submerged for a period
varying from 3 days to 60 days. The depth of inundation has also been reported to vary
from 1m to 5m About 7 lakhs of people are said to have been thrown out of their homes.
All the crops of the submerged area were destroyed. A famine of most intense character
known as “Na-Anka Durbhikshya” occurred, which was the greatest calamity in Orissa in
the 19th century. The mortality was reported to be 10 lakhs out of 37 lakhs population of
Orissa and 260,000 tons of Rice was lost due to occurrence of 478 numbers of breaches.

. Flood Damage During 1896:

As per the report of Mr. W.A. English, the then Superintending Engineer, Orissa Circle,
there was a total devastation in the delta caused by flood and breaches of about 300 m
length with 10 m depth of scour were noticed in the embankments. Besides damage to
crops and several houses, communication was greatly affected and the irrigation system
in Kendrapara and Pattamundai area was badly affected.
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. Flood Damage During 1933:

It is remembered as one of the highest floods of Orissa on account of very severe breach
on Sirua right bank at Khanditar and there were also other breaches. Total loss of human
life was 8 and of livestock 162. All together 3919 houses were ruined and 7565 houses
were damaged in Cuttack district. Crops on 39,172 ha were completely damaged while
6586 ha were partly damaged. On 6519 ha, no crops regenerated and 1104 ha of land
were completely sand cast.

. Flood Damage During 1937:

There were in total 75 breaches due to the flood. Loss of life in Cuttack and Puri was
reported to have been six. The number of cattle lost in Cuttack and Puri was 1,14,758.
Crops in 80,531 ha were damaged in three districts of Cuttack, Puri and Sambalpur while
a total of 2252 ha were sand casted. The number of houses damaged either partly or
completely was 3378 in Cuttack and 2579 in Puri.

. Flood Damage During 1955:

A mighty flood of 50962 m®/s flowed over Cuttack district in July 1955. There were 1360
breaches in the embankments. The flood water was reported to have over topped 900
years old stone revetments surrounding the city.

Devastation caused by this flood is remembered due to the breach at Daleighai for a
width of 610m (2000’). In the Sadar Sub-division of Cuttack a large, thickly populated,
protected and irrigated region which is more or less granary of the Cuttack district, was
inundated. Moreover on account of the suddenness of flood and the high velocity with
which the floods descended in Mahanadi and its branches, caused a number of breaches
in river embankments, wide spread inundation of the fertile and populated areas of
Cuttack and Puri district. Extensive devastation was also caused in breaching of the
roads and completely washing away of some villages and sand casting in large area of
paddy lands in the districts of Cuttack and Puri. The whole area between Mahanadi and
Chilika lake looked like almost one sheet of water. Villages were marooned for days
together. Besides, causalities, involving loss of human life, there were disconnections in
roads, railways and telegraphic services and communications by water. The breaches
caused heavy damages to crops and houses. The extent of damage by the flood of this
year would have been considerably greater, but for Hirakud, which though incomplete in
those days could route and reduce 8500 m®/s (3 lakh cusecs) of water out of total inflow
of 25,500 m?s (9 lakh cusecs). According to the opinion of the Engineering experts, if all
9 lakhs cusecs of water had been allowed to pass from Hirakud the entire delta region of
the district of Cuttack and Puri would have been a sheet of water including the city of
Cuttack. In spite of some flood moderation by Hirakud the entire area to the north east
and south east of Cuttack city was completely under water for about 10 days.

During the flood of 1955 there were altogether 263 breaches in river embankments of
Delta Stage-1 and Stage-Il area. About 1086 nos. of villages and 116,900 ha of cultivated
area were affected by the flood. In Cuttack district 1160 ha and in Puri district 567 ha of
land were sand cast. 101 nos. of houses were swept away in the district of Cuttack and
425 nos. of houses collapsed in both the districts. A population of about 1,415,000 were
affected due to this flood.
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. Flood Damage During the Year 1980:

This flood resulted in 92 breaches in the river embankments of Cuttack district. Amongst
these, the worst breach occurred at Birabarpatna in the left bank of Biluakhai River. The
length of the breach was 400 m. There were about 800 breaches in the canal banks of
distribution system.

In Puri district 20 breaches occurred in the river embankments. The mouth of Gabakund
cut got opened up. The worst breach occurred in right bank of Devi River at Jharpada for
a length of 200m in the Govindpur P.S.

In Cuttack district 208 Grampanchayats and 1082 villages were affected, whereas in Puri
district 168 Grampanchayats and 1136 villages were affected by the flood.

The Mahanadi delta command area has sustained high loss both in life and properties
due to this flood. 54 blocks and 3140 villages were affected. Eighty-one breaches
occurred in river embankments. The distribution system had breached at 787 and 1049
places respectively. About 2.39 lakh ha of cropped area were affected due to this flood in
entire Mahanadi delta command area. Human life lost during this flood was reported to
be five. The nos. of houses swept away, collapsed, partly damaged have been totalled
and reported as 135,726. The total population affected by the flood is 20.56 lakhs in
Cuttack and Puri districts.

. Flood During the Year 1982:

The devastation extended over an area of 90,000 km®. 114 blocks, 7 Municipalities and
16 N.A.C A population of more than five million people were severely affected. Human
casualities were reported to be 175. Embankments for Mahanadi and its branches have
breached at several places and about 12 lakh ha of cultivated land was innundated. The
road net work was cut to ribbons. Bhubaneswar, Cuttack, Boudh, Manmunda,
Sambalpur, Puri, Paradeep, Jagatsinghpur, Kendrapara, Nimapara, Pipili, Gop, Kakatpur
and other important towns were cut off due to major road breaches. National highway
No. 5 linking Calcutta to Madras breached badly and traffic was dislocated for more than
a month. The canal distribution system in Cuttack, Puri and Sambalpur districts were
damaged. The most serious breach occurred in Daleighai, Kantapada and Birabar Patna
in left bank of river Debi in 3 places varying from 400 to 500m in length. Breaches
caused due to the flood at Daleighai resulted in large devastation — causing wide spread
damage and destruction to nearly a million families in the so called rice bowl of Orissa.
Extensive areas of Puri and Cuttack district continued to remain submerged under water
for a period of about 30 days.

Emergency relief had to be brought to the marooned people in the affected areas through
air dropping, the rescue operations continued by the army personnel for days together.
The fate of Cuttack city hung in a balance for 3 days as a result of water seeping through
vulnerable points and over topping of embankments at some places thereby inundating
the low lying areas of the city.

The flood was so severe that three historic rivers such as Prachi (silted up about 100
years back) and Alaka (silted about 200 years back) have opened up during this flood.
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The total number of breaches and damages caused by the flood of 1982 are as follows:

Breaches in river embankments (number) 510
Minor irrigation projects damaged (number) 733
Lift irrigation project damaged (number) 1677
PWD. roads damaged (km) 5000
GP roads damaged (km) 30000
Forest roads damaged (km) 720
Canal roads damaged (km) 4214

The devastation of flood in the district of Cuttack and Puri was more serious than in any
other districts in the upper reaches of Mahanadi.

In both the districts 57 nos. of Blocks and 1712 nos. of Grampanchayats were affected
due to this flood. The no. of villages affected in the district of Cuttack is 4478 and in the
district of Puri is 2126. A population of 33.78 lakhs in the district of Cuttack and 11.78
lakhs in the district of Puri are said to have been affected during the flood of 1982. As per
white paper published by Government the total no. of houses swept away, collapsed and
or partly damaged in the district of Cuttack and Puri is 421,511. 17063 nos. of live stock
are lost during the flood in the district of Cuttack and Puri. The total no. of breaches in the
river embankments of Cuttack and Puri district in Stage-l and Stage-ii area is 420.
Cropped area affected is 4.671 lakh ha Due to the breaches 75000 ha of land in Cuttack
and Puri district got sand cast.

Flood in 1991: A peak flood of 32,106 m®s struck at Naraj river embankments of
Mahanadi, Kathjori, Devi, Kandal, Birupa, Luna, Chitrotpala, Paika, Hansua in undivided
Cuttack district and Kuakhai, Kushabhadra, Daya, Bhargavi, Kuanria and Burtanga
embankments in Puri district breached affecting cropped area of 6.77 lakh ha. There
were wide spread damages to irrigation distribution system, road network, private land,
school building and public institution etc.

DEVELOPMENT IN FLOOD PRONE AREA:

Mahanadi and its branches have been embanked throughout its length in the deltaic
plane. This deltaic region is thus protected against certain flood magnitudes and is
susceptible to flood ravage at higher discharges. In spite of its vulnerability to flooding the
delta area is a bee hive of developmental activities and serves as the nerve centre of the
state.

The development in Mahanadi delta is certainly extensive but it is mostly agricultural.
Some agricultural industries have come up recently which include Jute Mills and Cold
Storage etc. Paradeep port located at the mouth of Mahanadi has promoted some
industries to spring up in the recent past. There are Fertiliser plants like Paradeep
Phosphate and Oswal Fertiliser Ltd etc. Indian Oil Corporation has also started a big
refinery project which is under the process of construction. There is also proposal for an
industrial park at Paradeep.
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CUTTACK CITY

The city of Cuttack, though is in the head of delta and is supposed to be in the flood
plane is highly developed both industrially and culturally and commercially. After the flood
of 1982, the city has been surrounded by a formidable ring bund termed as the ring road
to fend a flood of 52,000 m*/s at the head of delta. It is assumed that if there is flood of
higher magnitude there will be extensive breach in down stream and the river stage will
never reach higher than the top of the encircling bund (Average RL-26.00m approx).

The assets and properties inside the city are safe against a flood of higher magnitude
than what has been encountered so far. There are also some industrial developments on
the left side of Mahanadi at Jagatpur which can as well be taken as a part of greater
Cuttack and close to NH 5. These industries are built on a higher made up ground level
and is much above the flood level reached in 1982.

EXISTING FLOOD CONTROL STRUCTURES

HIRAKUD DAM

The only existing reservoir scheme for flood control measures across Mahanadi is the
Hirakud dam. This is a multi purpose project where irrigation and power generation are
other important benefits in addition to flood control benefit. But strangely, there is no
storage earmarked for flood control. The FRL and MWL are kept same (630 ft RL). The
flood storage is obtained through the operation schedule (rule curve). The operation
schedule approved by the Central Water Commission never allows the reservoir to be
sufficiently at lower level to absorb the inflow from the U/s catchment of 83,400 sq km,
especially if the flood hits late in monsoon. The live storage is rather small for such a
large catchment. The safety of the dam is always endangered when the inflow
approaches the PMF value.

RIVER EMBANKMENTS

Mahanadi gets divided into several branches at the head of delta. Due to a very flat slope
towards the outfall, sediments carried by these rivers get deposited in the bed raising the
river bed in course of time. The present situation is such that the rivers now flow in high
ground and the surrounding area is lower than the river bed. In order to protect the
habitation and the agricultural land the rivers are banked on both sides. The
embankments are designed to withstand a discharge of  at the head of delta. The
embankments are deficient in several counts.

They are not continuous. There are wide gaps at several places.

They are not of uniform standard. Some are capital embankments, some are other
agricultural embankments, some are test relief embankments and some are gherry
bunds. The four categories have separate specifications.

They are not properly designed. Most of them are deficient in slope and lack proper
elevation at places.

They are very poorly maintained.
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EXISTING FLOOD MANAGEMENT:

Flood management in Mahanadi is mostly depends on the reservoir operation of Hirakud.
Chief Engineer in charge of Hirakud dam is responsible for the operation whereas the
general flood management is in charge of another CE. Secy, DoWR and EIC oversee the
management.

Data Collection Network

There are 50 G &D and rain gauge sites in the Hirakud catchment maintained by the
Mahanadi Division of Central Water Commission. There are also 22 down stream
stations which provide hydro-meteorological information. The state Government also
maintained 7 seasonal rainfall and discharge stations u/s of Hirakud.

Data in all these stations are collected manually. These are transmitted by voice
communication and HF wireless sets.

Estimation of inflow flood hydrograph

Unit hydrograph technique is used for the purpose of flood forecasting. The entire u/s
basin has been divided into four sub basins like

e Mahanadi Sub-basin upto Saradihi (61,030 km?)
e Ib sub-basin upto Deogaon (82397 km?)
e Mond Sub-basin upto Tarapur (4740 km?)

e Ungauged Catchment (9391 km?)

Unit hydrographs (24 hrs and 1 inch) have been developed for these sub-basins. From
the available rainfall data weighted rainfall is estimated by Thiessen polygon method.
Effective rainfall is estimated by taking it as a fraction of the total rainfall basing on three-
day rainfall and month of the rainfall as experienced in the past events. By
superimposing the unitgraph over the effective daily rainfall, inflow flood hydrograph is
estimated and updated.

Drawbacks of the existing forecasting system
Manual collection of information involves human error and consumes time.

Data transmission mechanism is unreliable and more so at the time of cyclone and flood

The existing data communication mechanism is time consuming.

Considering a single UG for a big catchment unit area up to 60,000 km? involves error.
Process of estimation of effective rainfall error.

Considering these facts it is observed that there is enough scope for development in the
existing flood forecasting mechanism.

FLOOD MANAGEMENT (STRUCTURAL AND NON-STRUCTURAL) :

There are several approaches available for flood management. Approaches that involve
construction of physical structures designed to restrict, divert or modify flood are called
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structural approaches. These measures include construction of storage dams, marginal
embankments, levees etc

Non-structural measures include flood plain zoning, watershed management, flood
forecasting and flood warning.

The following measures can be taken up for the development of flood prone area in the
Mahanadi Basin.

. Structural Measures:
Necessity of a second dam

The catchment area of Mahanadi at the outfall is 141134 sq km. The catchment area
intercepted at Hirakud is only 83400 sq km. Thus there is still an uncontrolled catchment
area of about 58000 sq km below Hirakud. This catchment has, in the past produced
floods of 15 lakh cusecs and looks good to produce even higher flood. Hirakud reservoir
has a small storage capacity (gross storage capacity of 7189 M.cum) compared to the
large flood producing capacity of its catchment. This small capacity gets even smaller
during the later part of monsoon. A second storage dam below the confluence of
Mahanadi and Tel (Sonepur) is a necessity for any kind of flood control in Mahanadi
delta.

. Earlier Proposals.

Late illustrious Engineer Dr. A.N.Khosla had proposed three dams; one at Hirakud, one
at Tikarpada and one at Naraj to have full flood control in Mahanadi delta.. Only one dam
has materialized at Hirakud. Proposal of dam at Naraj has been replaced by three
barrages on the three branches; Birupa, Mahanadi, Naraj with no flood moderation
capacity.

The original proposal of Tikarpada dam (1964) had MWL at RL 134.45 and a flood
storage capacity of 10870 MCM. The reservoir was to submerge 1200 villages and three
towns; Sonepur, Boud and Athmallik. The revised Tikarpada dam had a lower MWL of
RL 99 m and flood storage capacity of 4420 MCM. The reservoir still submerged 352
villages and towns. The next proposal was in shape of Manibhadra dam (1985). The
MWL was at RL91.50 and flood storage capacity of 4650 MCM. The reservoir proposed
to submerge 273 villages

Tributary Reservoirs?

All these proposals could not materialize due to stiff opposition from the people because
of large scale submergence. The 100 year flood normally taken as design flood for flood
control is about 17.4 lakh cusecs for Mahanadi at Naraj. The safe flood discharge at
Naraj has been estimated as 9 lakh cusecs. At least 4000 MCM of storage is required to
moderate a peak flood of 17.4 lakh to 9 lakh cusec. This storage has to be provided in
Mahanadi somehow.

If a large reservoir on Mahanadi is not possible to construct, a number of smaller dams
on the tributaries may perhaps provide the answer. Proposed dams on the tributaries
with the storage capacities are as follows.
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Live Storage

Dam Tributary (million m3)
Ong Ong 289.00
Lower Suktel Suktel 263.43
Lower Indra Indra 314.25
Brutang Brutang 221.59
Manjore Manjore 85.24
Upper Lanth Lanth 60.86
Ret Ret 59.64
Hariharjore Hariharjore 58.68
Other small reservoirs (approx) 200.00
Total 1552.69

* The proposed Ib reservoir has no controlling effect on down
stream flood.

These dams in their present approved design have no flood reserve. But assuming that
full capacity will be available for flood control, the total capacity will be about 1553 MCM
which cannot fully moderate the 100 year flood.

. New Proposal

The proposal envisages construction of a pond with conservation level of RL.54.90m.
The control structure has to be designed in such a manner that the outflow from the pond
will be limited to a safe discharge of 9 lakh cusecs when a 100 year flood impinges. From
routing studies it is seen that this is possible if the water level is allowed to rise to RL.
77.0m. When the design flood passes areas lying farthest from the pond will be
submerged for only 24 hours and area closest to the pond for a period of 6 days and 6
hours (once in 100 years.). 64 villages will thus be affected. Habitations need not be
submerged as gherry bunds up to 2 m height above flood level will be constructed
around them. No towns will be affected. The proposal seems attractive and need further
detailed investigation and proper design.

Studies on flood moderation at Manibhadra/Subalaya Dam.
A study has been carried out with the following assumptions.

i) Inflow into Hirakud can be predicted at least 24 hours in advance so that the reservoir
can be predepleted .

i) Muskingham’s method has been used for channel routing.

The 100 year flood with a peak discharge of 17 lakhs cusec would be moderated within
MWL of 77.00. Floods of 1980, 1982, 2001 & 2003 are critical floods. The later two for
the large volume of water they carried. These three floods were routed through the pond.
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Out flow was so regulated that flow at Mundali does not exceeds 12 lakh cusecs. The
result are tabulated as below.

RESULT OF FLOOD MODERATION

Flow in cusecs

SI. No. Event Observed Peak flow MWL Maximum
Hirakud Mundali at Manibhadra flow at

Mundali

1 1980 13,32,000 12,70,000 248 11,70,231

2 1982 6,40,000 15,84,000 256 13,09,639

3 2001 9,19,000 13,92,000 254 11,81,782

4 2003 8,50,000 13,49,844 253 12,07,373

The routing has been carried out without taking the effect of tributary reservoirs into
account. The affect of upstream reservoirs can reduce the MWL by 2 ft. Thus it is
possible to pass a flood of 1982 magnitude with a MWL of about 254 ft (78 m)

. A solution?

Even if this proposal may not be accepted fully a combination of the following measures
may be considered.

Some exclusive flood storage in the tributary reservoirs to reduce the MWL of
the barrage.

The ‘dynamic storage’ may be reduced to a lower level acceptable on
submergence point of view.

The safe discharge at Naraj may be raised to say 14 lakh cusecs experienced |
n 2001 and 2003 by strengthening the embankments.

A better flood forecasting mechanism at Hirakud to enhance the flood
moderation capacity of the reservoir.

C. POST FLOOD MEASURES

Post flood measures generally consist of providing relief and assistance, checking health
hazards and bringing back evacuees to their original habitation

An evaluation study must be mounted and the results recorded for benefit of posterior
generation.

WATERSHED MANAGEMENT:

Management of watershed is one of the long term measures against soil erosion and
flood. Soil conservation measures in Upper catchment of Hirakud have been extensively
done. This has been a continuous process since sixties and is still in progress. The
downstream catchment area of 57683 sq km has not been covered extensively under
watershed management practice and is yet under formulation.
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DRAINAGE

During a flood event in addition to flood waters of the river rain water, tidal water and
irrigation water combine together and a large amount of water collect in the delta. This
water cannot discharge quickly into the sea due to the following reasons:

e poor water slope

e poor condition of drains

e congestion of the moths of the drains
e weed growth in the drains

TIDAL INUNDATION

Tidal water flooding the coastal belt of Orissa has been a regular phenomenon all along.
Normally the tidal water from the sea penetrates the land area along the estuaries of the
major rivers, tidal inlets and creeks in association with the passage of the cyclones or
storm surges. The continuous stretch of coastal land from Dharma mouth, in the north to
the Devi mouth in the south and extending 20 to 40 km in land from the shore is normally
affected. Tidal water enters through the tidal creeks and tidal river mouths. The
administrative blocks of Aul, Kanika, Rajnagar, Mahakalapada, Kunjanga, Erasama,
Marshaghai and Astranga are the worst affected area.

The stretch of land is protected by saline embankments on the coast. These
embankments are weak structures and lack sound engineering design. They are not
continuous. It is important that detailed investigation is carried out and properly designed
structures are constructed.
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