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4.4.6 Irrigation Practices in Puri

‘Wells form the least important source of supply; they are but little used, only a
few fields of sugarcane or country potatoes being watered from wells dug yearly for the
purpose. Properly speaking, there is no perfect system of irrigation in the whole district. A
system of irrigation to be of real value should afford means of irrigating the fields
whenever water is needed for the crops, i.e. the source of supply should be perennial, or
the supply should be drawn from some reservoirs where water can be stored up to meet the
emergency of a drought. But, with the present system of irrigation, there is no command
over the source of supply’.

“In the hilly tracts which form the Khurda subdivision the natural source of water
supply are the rainfall and the perennial springs issuing from the jungle-clad hills. These
natural sources are inadequate for the requirements of cultivation and are supplemented by
tanks, and by utilizing the water of the numerous nallahs and streams. When the latter
method of irrigation is employed, dams are put across natural streams, and the water being
thus headed up either flows over the cultivated area or is led to the fields by means of
small natural artificial channels, locally known as ‘pahanis’. Tanks are of two kinds. Some
are tanks of the ordinary kind made by excavation, which are occasionally fed by natural
springs. Others are formed by construction embankments across slopping land, so as to
intercept the drainage of the land above. Sometimes they are artificially deepened by
excavation to increase their capacity, and sometimes they are fed by natural springs; they
are known locally as ‘gahiras’. Perhaps the most valuable tract in the Khurda estate is the
area irrigated from the Salia river in Banpur, but even then, if the rain fails in the basin of
the river, the harvest is lost™.

(Source: Bihar and Orissa Districts Gazetteers, Puri, 1929 by L.S.S.0" Malley
Revised by P.T. Mansfield Pg.166).

4.4.7 Irrigation in Jeypore (Koraput)

The Jeypore estate had two masonry dams built on the Sokata Nala and the
Champikota Gedda irrigating about 280 and 1,000 acres respectively. Both these dams
continue to be useful.

(Source: Orissa District Gazetteers, Koraput 1966 Pg.156).
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“In considering proposals for new irrigation works, the commission will
understand that greater importance may often be attached to the extent and reliability of
the protection that will be afforded than to the merits of the schemes regarded as financial
investment. The irrigation works hitherto constructed by the state in India have on the
whole proved directly remunerative; but it is recognized that the programme of works of
this kind may be approaching completion, and that the great storage works required for an
considerable extension of irrigation in the tracts which are most exposed to famine must
necessarily be more costly per acre protected and therefore less remunerative, than the
completed works which draw unfailing and perennial supplics from the great rivers in
northern and southern India. As regards new works, therefore, the main question is not
whether they will be likely to prove directly remunerative, but whether the net financial
burden which they may impose on the state in the form of charges for interest and
maintenance will be too high a price to pay for protection against famine which they may
be relied on to afford. It is from this point of view that the commission should consider
proposals for the extension of irrigation in districts in which cultivation is very insecure
and precarious”. This was a very important policy decision. Although in pursuance of this
principle the commission recommended a number of protective projects, some of which
were undertaken, never the less, due to 1 World War and consequent paucity of funds,
the emphasis remained on the remunerative-ness or productiveness of irrigation projects,
rather than security they could insecure afford to insecure and precarious areas.

The Montagu-Chemsford Reforms in 1921 brought significant change in the policy
governing the administration and financing irrigation projects. The provincial
Governments were authorised to raise loans for financing irrigation projects themselves.
This change coupled with end of 1% World War in 1918 led to an increase in the tempo of
construction of new irrigation projects.

In 1935, the British Parliament passed the Government of India Act, according to
which the irrigation was transferred from the control of centre to that of respective
provincial Government. The Government of India was, there after, no more concerned
with the development of irrigation except where dispute arose between neighboring
provinces.

53 Commencement of Canal Work

5.3.1 Background of Construction

Ironically agriculture was exposed to the vagaries of monsoon. The agricultural
production was adversely affected due to erratic rainfall leading to natural calamites like
floods, droughts and famines. From 1803 to 1900, floods and inundation occurred 57
times, droughts & famine 32 times and cyclone 19 times with either of the two occurring
21 times and all three ravaged the province six times (Ref: Economic History of Orissa-
1997, Edited by N.R.Pattnaiak, Page 292).

The need for irrigation was long felt in Orissa towards middle of the nineteenth -
century. In 1836 and 1837, severe droughts occurred in the province when the remissions
in revenue amounted for about eleven lakhs. Again in 1840, there was drought. This
caused loss of revenue of nearly six lakhs. Scarcity condition prevailed in1841. In 1845,
there was drought in the northern parts of Balasore. Each of the calamites exerted heavy
blow on the backbone of farmers. Their economic condition became miserable and they
were unable to pay taxes. As a result, the Government was compelled to sanction
remission of land rent as a measure of relief. Again for flood in the Mahanadi and Kathjori
in 1834, there was remission in land rent. Between 1830 & 1840, total remission of land
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can not be reasonably expected in the province of Cuttack, that are seen in Tanjor,
Guntoor and Rajamahendry, which are not under the influence of south-west monsoon. In
Madras, the only limit of cultivation is water; in Cuttack, the only limit is land™.

The plans for various components of the scheme were submitted by the company
and were approved. The works known as ‘Orissa Undertaking’ had four distinct objectives
i.e., (i) Flood protection (ii) Inland navigation (iii) Irrigation and (iv) Drainage by
embanked escape channels. Services of Col. Rundall were lent by the Government as
Chief Engineer.

Construction works commenced in 1863. The company had miserable performance
even during the famine of 1865-66. On 20" April 1866 the first irrigation lease was signed
for 3.5 acres. By end of Feb. 1867, the area irrigated was 6674.75 acres. (Source: Papers
relating to Orissa canal, 1869-77 & 1881-83, pp 85). The Famine commission (1866)
blamed the local and provincial administration including commissioner of Orissa, Member
Board of Revenue and Lt. Governor of Bengal for misleading the Government of India.
The Commission recommended the Government to pursue vigorously the extension of
irrigation network with specific emphasis for completing Kendrapara canal system. The
anicuts at Naraj (across Kathjori) and Jobra (across Mahanadi) commenced in autumn
1863 but were not completed in every respect even towards end of 1868 when
Government took over the work. The returns thus not coming in, the shares of the
company fell in the market, and in the words of the Director, it became necessary “to
await the realization of profits from their initiatory sections before raising capital for
undertaking the balance of the larger scheme”.

Such was the position of affairs when in November 1867, Government made
following offer to the company of taking over the works: “The secretary of state is
convinced that the promotion of irrigation is of highest consequence to the welfare of
India. He believes that the works projected by the East India Irrigation and canal company
are well calculated to confer great benefit upon the agriculture of the district in which it is
proposed to execute them. Every year shows more clearly how desirable it is that works of
this kind should be carried on with the utmost vigour ...... That expectation however has
not been realised”.

Looking at the present position of Orissa works and at the system of advances by
which they are now being carried on, Sir Stafford Northcote considers that “it would for
the advantage of the Government and of the company, and still more for the advantage of
the public, that the Government should purchase these works, together with the company’s
interest in Bihar and complete them by means of their own agency. The present system of
advances which was adopted to meet an immediate emergency will come to an end at the
close of the present year...... If therefore the works remain in the hands of the company, it
can scarcely be expected that as much progress as is desirable will be made with them”,

On 30™ November 1868, Government finally bought out the East India Irrigation
Company.

53.5 Government Takeover

After taking over, the administration brought some modification in the original
plan. A statement showing the expenditure on the woks comprising the ‘Orissa
Undertaking® from the commencement up to 31* Dec.1868 is furnished in Table 5.1; vide
col. Rundall, Chief Engineer’s letter to Government (Source: Papers relating to Orissa
canal, 1869-77 & 1881-83, Page-29).
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Above table indicates the financial progress ending 31.12.1868. It is seen that
progress of works on High level canals and their distributaries (i.e., SLNo.3, 5, 8,10,11,12
and 14) are poor. Similarly much importance has not been attributed towards distributaries
of Kendarpara canal (S1.No.16), and other systems (i.e., s.17, 18 to 22). More stress has
been given for construction of anicuts viz, Naraj weir, Mahanadi (Jobra) anicut and Birupa
anicut. Description of few works and their physical progress at the time of takeover by the
Government has been presented as under.

53.5.1 Naraj Anicut

5.3.5.1.1 Naraj Spur

Below the bifurcation of the Mahanadi and Kathjori and across the head of the
latter the most important anicut has been constructed which is a continuation and addition
to the spur formerly constructed by Major Harris. Prior to 1856, the head of Kathjori was
enlarging greatly after each years flood, admitting a larger volume of water than its
branches could carry, thus causing extensive breaching of embankments in the lower
reaches and consequent damage to crops. At the same time, Mahanadi bed was silting up.

With a view of regulating to some extent the relative discharges, of the two rivers
in accordance with the carrying capacity of their channels, the spur was contemplated by
Major Harris. The spur work commenced in 1856 and was completed in 1860. It started
from the west bank opposite the village of Naraj and stretched across Kathjori branch. Its
length in November 1860 was 5650ft (1722m). Quantity of stone used was 20183 ton.
Cost of works exclusive of superintendence was Rs.59814.00

The spur was of rubble stone roughly packed. The crest was not uniform. The
slopes did not exceed 1.5 to 1,0, It was consequently liable to be breached at every flood.
Its east end merely died out in the high sand ridge dividing the water of the Mahanadi
from that of Kathjori. It did not, to the full extent required, regulate the waters of the two
rivers during high floods. In the year 1863, the work was handed over to the company who
decided to build the present anicut with a view of permanent regulation of two rivers.

For achieving this objective, it was decided to construct a high abutment wall at the
east end of spur and to restrict the width of the river so as to regulate the volume of water
flowing in the Kathjori and Mahanadi in the proportion of 3 to 5. (Refer: Papers relating to
Orissa Canals, 1869-77 &1881-83, pp 2)

To attain this proportionate discharge, the abutment wall was constructed with
crest 77.5 ft above mean sea-level (i.e., 15.5 ft. above river bed).

5.35.1.2 Brief description of Naraj Anicut

The description of the works constructed by the East India Irrigation company has
been narrated by A.G. Crommelin (in his note dated 13" Aug. 1869), which are as
follows: The anicut has a total length of 3600 ft (1097 m) from west end to the east
abutment (subsequently made 1168m). From the west end to the sluices, a distance of 180
ft (55m), the anicut is composed of merely a breast wall founded on rock, and backed by a
rough stone apron of loose ruble 30 ft (9.15m) in breadth. The sluices had 15 vents of 6f
(1.83m) clear span and built at an angle of skew of 70°. From the sluices to the east
abutment, the breast wall is 3265 ft (995.3m). The foundation was taken to low water of
Kathjori i.e. 62 ft above M.S.L. In the east end of the anicut, the breast wall is founded on
double row of wells each 5 ft 6 inch (1.67m) outer dia. and sunk to a depth of 7 to 9 ft
below the bed of the river. In rear of the breast wall and at a distance of 30 ft (9.14m), is a
second wall, built throughout the whole length of the anicut and taken to the same level
and in the similar manner i.e. on wells, the breadth of the second wall is 3 ft and height 8
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embankment. Design discharge of the canal is 104.8 cumec (3700cusec) and irrigates
82438ha. It is provided with number of locks (now defunct) and was navigable up to
Marshaghai. After running a distance of 87 km it falls into Jambu River.

53544 Pattamundai canal

It branches off from Kendrapara canal only after 800 m below its head and runs
along right bank of Birupa River down to Indupur and Pattamundai. Finally it connects to
Gobri Extension canal at Alka after a circuitous course 47 miles (75km). Its left bank
forms a protective embankment against the floods of Birupa and Brahmani. The design
discharges is 41cumec (1448cusec) and it provides irrigation to 31590ha. The canal is not
navigable. In its lower reach, some of the lands are too low to require artificial irrigation.

5.3.4545  Gobricanal

This canal branches off from Kendrapara canal at 32" mile (51km) It runs for
about 15 miles (24.8km) in an easterly direction to join Gandakia river. It forms a part of
navigation route between Cuttack and Chandabali. Tts design discharge is 8.5cumecs.

5.3.54.6 Gobri extension canal

This is the shortest canal system having length of 6 miles (9.6km). It serves as a
connecting link between the terminus of the Gobri canal on Gandakia River and river
Brahmani at Alka as a navigation channel. It receives water partly from Pattamundai canal
and partly from rivers and irrigates mostly in Utikan area.

5.3.54.7 High level canal

This canal was initially contemplated to serve the twin purpose of navigable route
for trade between Cuttack and Calcutta and to provide irrigation to the country through
which it passed. Originally this scheme was to run for 230 miles (368km) across
Midnapore to meet river Hooghly below Calcutta to establish a link between Cuttack &
Calcutta. The scheme was abandoned because the H.L.C was not remunerative as
navigation channel. Even in 1897-98 before the railway communication, the gross receipts
were about Rs.50, 000.00 of which Rs.41, 000.00 were from irrigation (vide ‘Irrigation,
Inland Navigation & Flood Problems in North Orissa during British Rule’ by P.Mukherji
Pg.10). The railways further affected the tollage from H.L.C. The canal revenue did not
even meet the working expenses.

There are three ranges of H.L.C. The Range I have its H.R. on the left side of
Birupa anicut (which has been replaced with a new barrage now) at Jagatpur and meets
Brahmani at Jenapur. The length of Range I is 33 miles (52.8km). Range II covers a
distance of 12.5 miles (20km) from Brahamani to Rudhia across Baitarani. The Range III
runs for a length of 39 miles (62.4km) from Baitarani to Salandi.

“It is one of the most picturesque of all the canals of Orissa then, skirting the very
base of wooded hills of Darpan and Balarampur. The traveller, by launches that ply on it,
looks east wards over almost boundless rice plains whose level surface is broken only by a
few hills that here and there rise steeply from the surrounding country, while to the west
his eyes see nothing but range upon range of rugged hill and valley in endless confusion.
As an irrigation canal it is not a success, and the newly constructed railway will detract
much from its value as a navigation route™, (Refer *‘Orissa Final Report’ by S.L.Maddox
Settlement Report 1890 to 1900 Pg.24). H.L.C Range I and III respectively provide
nrigation to 13800ha), and 19600ha. HLC Range II is defunct at present.









5.3.5.5 Irrigation by ‘Orissa Canals’
The areas irrigated by Orissa Canals from 1870 to 1899 are presented in Table 5.3.

Table 5.3 Irrigation Coverage of Orissa canals during 1870-99 (Acres)

Year Taladenda | Kendrapara | High level | High level | High level Jajpur Total
canal & its | canal & its canal canal canal canal (Acres)
branches branches Rangel | Rangell | Rangelll
1 2 3 4 5 6 7 8

1869-70 - 1564 165 - - - 1729
1870-71 999 8967 12162 -- -- - 22128
1871-72 292 3860 7501 -- - - 11653
1872-73 198 4318 237 -- - - 4753
1873-74 1733 7825 3013 - - - 12571
1874-75 4095 11105 7259 -- - - 22459
1875-76 1271 11577 5561 -- -- -- 18409
1876-77 5157 17206 8019 -- - - 30382
1877-78 32604 53769 12122 - -- - 98495
1878-79 36097 61083 14070 - - - 111250
1879-80 37279 57641 13715 189 214 - 109038
1880-81 39400 61871 14023 182 51745 - 117221
1881-82 43941 70627 15588 283 1839 - 132278
1882-83 44131 72468 13955 289 1585 - 133028
1883-84 10300 23685 11937 323 2515 - 48760
1884-85 10546 33022 12270 - 3104 -- 58942
1885-86 15489 36375 13404 265 6806 -- 72339
1886-87 18685 39714 12412 407 6491 - 77709
1887-88 31277 54404 15312 994 7569 -- 109506
1888-89 40391 72796 18092 2385 25628 - 159292
1889-90 40246 77874 26599 2563 39345 - 186627
1890-91 41806 74970 21984 2503 39036 - 180299
1891-92 41906 74180 22423 2513 36211 452 177685
1892-93 36591 67728 21225 2329 32201 878 160952
1993-94 12054 61259 10491 2052 15802 1868 103526
1894-95 24606 65482 13771 2581 14432 1689 122561
1895-96+ 25672 63936 3859 892 10105 4996 119460
1896-97+ 52048 81300 23042 3330 31215 16080 207015
1897-98+ 50304 75811 22052 3243 29193 14999 185602
1898-99+ 51175 74371 22232 2937 28685 10466 189866

N.B: - Total in col. 8 does not tally in all cases.
Source: - Orissa Final Report by S.L.Maddox pp 81.

When the canals were first commissioned, the people hung back being timid and
averse from innovation and they were also afraid that irrigation would be an excuse for the
enhancement of rent and revenue. To allay their apprehensions a proclamation
(Notification of 19" July, 1866) was published by Government declaring the water rate to
be wholly distinct from land revenue and promising that at the next revision of the
settlement no increased rate of assessment would be imposed on any lands by reason only
of their being irrigated. These promises failed to produce much effect and on 10" August
1876, they were withdrawn by the issue of a revised proclamation.

A more effective inducement to take water was the gradual reduction of the rate
from Rs.3.00 per acre to Rs.1.50 in 1877. This was described by Lieutenant Governor Sir
Campbell as resembling a Dutch auction i.e. the seller coming down lower and lower and
the buyer still holding out. (Vide Orissa Final Report by S.L.Maddox pp.81). Income and
expenditure on canal from 1872 to 99 is furnished in Table 5.4.
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Table 5.4 Financial Return of Orissa Canals for the Period 1872-99

Year Income (Rs) Expenditure (Rs) Deficit (Rs)
1872-73 36623.00 338009.00 201386.00
1881-82 223149.00 1103834.00 880685.00
1882-83 319625.00 354896.00 35271.00
1887-88 179211.00 501932.00 122721.00
1892-93 497375.00 505507.00 8132.00
1893-954 375365.00 535467.00 160162.00
1898-99 465492.00 495213.00 29721.00
Source: - The Natural Calamities in Orissa in 19" century by B.B. Bhatta,

1997 Pg. 186.

53551 Water rent and yield from irrigated land

“Enquiries into comparative out turn of rice on wet and dry lands have been carried
on for many years past. Mr. Boothby and Mr. Shore, of the Irrigation Company, estimated
the yield of clean rice from irrigated land at 1200 b per acre (13.5qntl /ha) or nearly
double than from unirrigated. These estimates were based on the result of Godavari delta
and were hardly applicable to Orissa. In 1872, Colonel Haig, one of the most eminent
engineers who have made a study of the Orissa Canal System, estimated the average yield
of the year on well irrigated light soil at 25 to 29maunds of paddy per acre while that of
similar unirrigated lands was 12.5 to 13maunds only. He also found the ryots admit that on
lower and stiffer soils irrigation, even in a year of heavy rainfall, would have raised the
outturn from 27.5 to 32.5maunds, because in the first place the crop would have been
planted earlier and have been strong enough to withstand the heavy rain of June; and
secondly, because the silty canal water would have enriched the soil™. (Vide Orissa Final
Report by S.L.Maddox, pp 83).

The cultivators never accepted the official claim for increase in production of
irrigated land. On the basis of crop cufting experiments the Government concluded
average increase of five maunds during 1877 to 1884 and four maunds during 1886-1896.
Price index was fluctuating. Acute scarcity occurred in 1837 and 1841, ‘Na-anka’ famine
in 1865-66, Madras famine in 1876 and drought in Bengal in 1891. These calamities
pushed the price of rice very high. Converting the products into money and calculating the
cost of production, one found very little or no profit from irrigation. (Same situation even
prevails today, when farmers are committing suicide). Gradual decline of the average
productivity of the cultivated land was the concern of farmers. The money value of paddy
from an acre of land slumped form Rs.43.00 in 1899-1900 to Rs.30.00 in 1910-11 for
irrigated land and from Rs.32.00 to Rs.24.00 for unirrigated land during the corresponding
years (Vide ‘Economic History of Orissa’, edited by N.R. Patnaik, 1997 pp 301). Similarly
in 1930, the money value of average products was Rs.29.00 and Rs.23.00 for irrigated and
unirrigated lands respectively. “More tragic was the effect of economic depression on
price during 1930s. However, productive effectiveness of canal irrigation to act as
insurance against the drought had the unique result. The cultivators of late, realized the
loss of crops by drought was higher than the water rent paid” (Refer ‘Economic History of
Orissa’ edited by N.R. Patnaik, 1997 Page 301).

For popularising irrigation among cultivators, the water rate per acre was as
follows (vide Orissa Final Report by S.L.Maddox pg 85).

Long leases (five years) for khariff

Flow irrigation Rs.1.50
Lift irrigation Rs.1.00
Waterlogged land (Dhoya) Rs.0.50
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Badanadi. The reservoir has an independent catchment of 65 sgkm. It has a capacity of
2160 Mc.ft (61.16 Mcum). The reservoir is augmented by Galley canal of 10.50 km long
which off takes from Gallery or Sorismuli anicut constructed across river Badanadi. The
gallery canal irrigates 808 ha enroute. The anicut intercepts a catchment of 430 sq.km. The
storage of Bhanjanagar (Russelkonda) reservoir is released to supplement the irrigation
requirement of Sorada system during the period of scarcity. The water from the reservoir
is released directly through the head sluice provided in the dam to irrigate 1348 ha. Further
spill from the reservoir is let down though a 300 m long channel to Boringa nallah and
from Boringa nallah to Loharkhandi river. This water is picked up at Ghumusar
(Madhabarida) anicut. The river Loharkhandi and Boda join the river Badanadi on the
upstream of the anicut. Two canals i.e. Girisola and Mahanadi take off respectively from
left and right flank of Ghumusar (Madhabarida) anicut. Girisola canal commands an
ayacut of 3238 ha and Mahanadi canal 5084 ha. Mahanadi canal outfalls into Rushikulya
River upstream of Janivilly anicut.

The century old Bhanjanagar Dam has been strengthened and TBL raised from RL
98.3 m to RL 100.0 m by which the loss of storage capacity due to siltation has been made
up. New spillway to accommodate revised design flood of 479 cumec (against original
flood of 154 cumec) has been constructed with six nos. of vertical lift gates. Above works
were carried through World Bank assisted project (DSARP) and completed in 1999-2000.

5.3.5.6.2 Sorada system

Sorada dam is a homogeneous earth fill dam of 5.50 km length across river Padma
and has a free board of 16°-0” (4.88m) above FRL. Catchment area intercepted at dam site
is 43 sq.km. The materials used in the dam was mainly black cotton (as per Chief Engineer
inspection repot No.211/1, dated 1™ March 1897). Sufficient quantity of red earth cover
was given on the slopes after removing large quantity of soil during 1897-98. The
upstream slope varies from 1:2.5 to 1:2. Above MWL, the upstream slope is 1:1.5. The
down stream slope is 1:1.5 for top 22 ft (6.7m) with a berm of 27 ft (8.23m) at that
elevation and the rest upto foundation level has a slope of 1:2. The reservoir has no
independent ayacut of it own. It functions as a storage reservoir. Padma anicut constructed
across Padma diverts water to fill the reservoir. The water released from this reservoir
through a head sluice to river Joro (a tributary to Rushikulya) is picked up at Janivilly
anicut constructed across river Rushikulya. The anicut is located 22 km downstream of
Sorada. The Janivilly anicut thus receives flow of river Padma, Joro and releases from
Sorada reservoir on right side. On the other side, it receives flow of river Bodanadi,
Loharkhandi, Badanadi and releases from Bhanjanagar reservoir through Mahanadi canal
along with flow of Rushikulya.

The Rushikulya Main canal (RMC) off takes on the right of Janivilly anicut to
provide irrigation to 61283 ha besides drinking water supply to Berhampur, Bhanjanagar,
Aska and Chatrapur town. The main canal passes through deep cutting of about 40 fi
(12.2m) at Padmapur and crosses river Ghodahado through an aqueduct (which has been
replaced with a new one during 1964).

There are ninety numbers of tanks (contour tanks) inside the command area which
have been integrated to this system. The tanks are fed from the canal and also have their
own catchment. These tanks besides their normal function of community use provide
irrigation in patches at the time of need.

The Rushikulya system, a brain child of Mr. Buckly is a magnificent example of
basin approach. It is a befitting long term solution to any grave drought situation and
project has immensely benefited the people of Ganjam by solving acute problem of water
for irrigation and drinking purpose.
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Table 5.8 Salient Features of the Reservoirs Constructed in Rushikulya System
Before Independence

SI.No Item No. Rushikulya System
Bhanganagar Sorada
1 Location Across River Boringanala | Across a Small
tributary of Loharkhandi | Tributary of  River
Padma
2 Latitude 19°57'N 19°45'N
3 Longitude 84" 35" E 84" 26" E
4 Catchment Area 65 sq. km 19.42 sq. km
Reservoir
5 T.B.L 98.30 m 9449 m
6 FR.L 95.10m 90.22 m
7 M.W.L 95.71 m 90.83 m
8 D.S.L 80.77 m §1.07m
9 Storage capacity 61.17 Mcum 49.69 Mcum
10 Submerged area at F.R.L 777 ha 732 ha
11 Submerged area at M.W.L 894 ha 775 ha
Dam & Spillway
12 Type Earth Dam with puddle | Earth Dam
core and  upstream
revetment
13 Length of Dam 1310 m 5500 m
14 Length of surplus 67m 368.8 m
15 Dam height from Deepest 1935 m 16.76 m
foundation
16 No. type & size of gates Falling shutters1® nos. | Falling shutters 121 nos.
each 0.61 m height each0.45 m

Head Regulator

17 No. of vents & size | 3nos. 0.9l mx 1.83 m | 4n0s. 091 mx 1.83m |

5.3.5.7 Jayamangal Irrigation System

Jayamangal system was taken up during 1884 and was completed in 1901 along
with Rushikulya system during British period as a drought relief measure. It is a diversion
weir scheme constructed across Ghodahado River, It intercepts a caichment area of 1218
sq. km. It diverts the water of river Ghodahado to Jayamangal nallah. It is located on the
downstream of present S.H. bridge near Kukudakhandi. The Jayamangal nallah has been
utilized as the main canal having a length of 35.6 km. The same nallah also functions as a
drainage channel during high floods. The system comprises of four diversion weirs over
Jayamangal nallah, two tanks (Karatali Tampara and Sara of Sarabhimpur), four surplus
escapes and four cross regulators. The system commands an area of 7350 ha in khariff and
200ha. in Rabi. Rabi crop is mostly grown under the command area of Karatali Tampara
tank.

The head works comprises of an ungated body wall of 82.30 m long having crest
width of 0.92 m and stepped apron of dry stone packing with masonry toe wall on the
downstream. There is an additional dry rubble escape of 29.0 m long on the left of D.W.
On right of D.W, scouring sluice having eight vents is located. Head Regulator exists on
the right side to supply 7.5cumec of water into Jayamangal nallah.
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that “Among the measures that may be adopted for giving direct protection from drought,
the first place must unquestionably be assigned to the work of irrigation™. In the report of
First Irrigation Commission, the Govt. of India fully endorsed this view.

The Second Irrigation Commission was set up on 1 April 1969. The Commission
after elaborate deliberations, questionnaires and visits to different States gave report in
1972. The Commission after reviewing the progress of irrigation in the country after
partition set out certain policies and considerations for further development of irrigation
for better standard of living and ensuring food security for the large population. The
Commission has reaffirmed that the irrigation projects are to be so planned that ‘the
farmer 1s assured of getting designed supply in seventy five percent of the years’.

The Commission had recommended the establishment of National Water
Resources council to be chaired by the Prime Minister as a policy making apex body with
adequate technical support. The council was constituted in 1982 and adopted a National
Water Policy in Sept.1987 which has been revised in 2002.They further recommended the
development of Irrigation State by State and river basin wise. The report of Irrigation
Commission (1972) brought in valuable input for the development of irrigation scenario
since independence.

The C.W.P.C (now bifurcated as Central Water Commission & Central Electricity
Authority) provides technical back up to the Planning Commission in planning and
formulation of irrigation & power projects. CWC is the apex technical body in the country
in Water resources sector which provides guidance to the States in formulating their
projects from techno economic consideration and interstate angle. Though water is listed
under item 17 in the State List, in the seventh schedule of the Constitution under entry 56
List I, i.e., the Union List, the ‘regulation and development of interstate rivers and river
valleys 1s the responsibility of th¢ Union to the extent to which such regulation and
development under the control of the Union is declared by Parliament by law to be
expedient in the public interest’.

As India was passing through acute shortage of food grains, Irrigation projects
started getting top priority in Five Year Plans. At the time of launching the 1* Five Year
Plan in 1951, the net irrigated area was 20.85 million ha. With 1.71mha getting irrigation
during more than one crop season, the gross irrigated area was 22.6mha. The country
assigned great importance to irrigation development in the Five Year Plans. All over
country major Irrigation Project works commenced within a very short span. A list of such
projects is given in Table 6.2.

Table 6.2 Name of Major Rivers Valley Projects

States Name of Projects Year
Andhra Pradesh Nagarjuna Sagar 1955-67
West Bengal Mayurakshi 1946-56
Orissa Hirakud 1948-56
Bihar Damodar Valley Project 1950-58
Kosi
Uttar Pradesh Rihand 1952-62
Matatila
Punjab Harike
Karnataka Tungabhadra 1945-54
Maharashtra Koyna 1954-61
Gujarat Kakrapara 1949-55
M.P & Rajasthan Chambal
Tamil Nadu Lower Bhavani
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Table 6.6 Large dams in Orissa upto 2006 as per ICOLD definition

Sl.no

Name of the
District

Large Dams

Major

Medium

Minor

Total large

Dams

Angul

Rengali

Derjang

Jaiagarh
Kansabansa
Kukurpeta
Laupal
Raijharan

Balasore

Rissia

—_—

Bargarh

Jharabandha

Khandijharan
Kumbho
Magaranalla
Padampurnalla
Talkhole

Bhadrak

e}

Ln

Bolangir

Gaikhai
Upper Suktel

Bagijharan
Mathanpal
Dumerbahal

Boudh

Domkutch
Laigam
Lakhaparbat
Parhal

Cuttack

Badabandha
Jamunabandha
Karada
Kusunpur
Nareijani
Suhagi

oo

Deogarh

Gohira

Dhenkanal

Dadaraghati
Ramilal
Sapua

Bedapada
Gundurposi
Jodabadia
Kalijodi
Panaspal
Sarapa

10

Gajapati

Harabhangi

11

Ganjam

Baghalati
Baghua dam
Bhanjanagar
Daha
Dhanei
Ghodahada
Soroda

Alikuan
Bhallughai
Bhitribediguda
Debijhara
Ganianallah
Jharanai
Kanheinallah
Lankagada
Maharanisagar
Ramaguda

12

Jagatsinghpur

o

13

Jajpur

Damsal
Kalakala




14

Jahrsuguda

Jambonalla
Hatianalla

15

Kalahandi

Bhatrajore

Behera
Benikpur
Kanteisir
Karanjkote
Kodabahal
Pipal nallah
Pratappur
Pujiladu
Tangarkana
Tikarpara

11

16

Kandhamal

Pillasalki

Balaskumpa
Kanganinalla
Paitagam

17

Kendrapara

18

Keonjhar

Salandi

Kanjhari
Remal

Ardel
Bautianalla
Garh
Hanumantia
Jagadala
Juanria
Kalimati
Khajuria
Kureijodi
Raghubeda
Sanamachakandana
Sapua
Sunaghai
Tenar

19

Khurda

Salia

Ashokanalla
Hanumantia
Jhumuka

20

Koraput

Jalaput
Muran
Kolab

Satiguda
(UKP)

Dasamantapur
Kodigam
Laximipur
Malkangiri

21

Malakangiri

Balimela

Satiguda
(Malkangiri)

22

Mayurbhanj

Bankabal
Haladia
Jambhira
Kalo
Khadakhai
Kukudajodi
Nesa

Sunei

Arikul
Badjore
Chhamundia
Paunsianalla
Pokharia
Sanasialinai

14

23

Nawarangpur

Kapur
Podagada
Indravati

Bhaskel

Kahneimunda
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6.2.2.5 Annual Plans (1966-69)

In addition to the continuing projects, works of two new medium projects namely
Utei in Kalahandi and Pitamahal in Sundergarh districts taken up. Irrigation potential of
34500 ha in Kharif and 71540 ha in Rabi was achieved during this period. This was
mainly due to stabilisation of irrigation in Mahanadi Delta Stage I and Hirakud Stage I1.

6.2.2.6 Fourth Plan Period (1969-74)

Irrigation was given top priority during this plan period when major projects like
Rengali Dam, Anandapur Barrage (only canal portion) and Potteru irrigation Projects took
off. During this plan period a record development of 1, 74, 440 ha Kharif and 23, 640 ha
Rabi Potential was achieved from the continuing projects (vide Irrigation in Orissa, 1991
by A.K Dalua Pg.32).

6.2.2.7 Fifth Plan Period (1974-78)

Balance work of 19 numbers of continuing projects including two major projects
i.e. Upper Kolab and Rengali Irrigation Projects and 18 numbers of new major & medium
projects were taken up for construction. Modernisation of Hirakud and Rushikulya
irrigation system was also commenced during this period.

6.2.2.8 Annual Plan Period (1978-80)

During these two years, nine numbers of projects commenced, the major being
Upper Indravati Project. Besides Indravati, replacement of century old anicuts of
Mahanadi and Birupa with gated barrages were undertaken. Additional Khariff and Rabi
potential created were respectively 36570 ha and 57270 ha.

6.2.2.9 Sixth Plan Period (1980-85)

A major breakthrough was commencement of Subarnrekha Irrigation Projects, a
joint venture with Govt. of Bihar (now Jharakhand) after concluding Tripartite agreement
with Bihar and West Bengal (vide Sec. 8.4.4 of the book) on 07-08-1978 alongwith 14
other projects. These included extension, renovation and modernization of four schemes
namely Hirakud, Ghodahado, Bargarh canal and Bhaskel Projects. Khariff and Rabi
achievements were 1, 11, 490 ha and 45, 450 ha respectively.

6.2.2.10 Seventh Plan Period (1985-90)

Mahanadi-Chitrotpala island irrigation, Birupa—Genguti island irrigation and
extension of Remal canal were taken up. Creation of irrigation potential in Khariff and
Rabi were, respectively, 78, 150 ha and 42, 150 ha.

6.2.2.11 Annual Plans (1990-92)
Works of ongoing projects continued. Achievement during these two years for
Khariff and Rabi were respectively 38, 310ha and 15, 030ha.

6.2.2.12 Eighth Plan Period (1992-97)

Orissa Water Resources Consolidation Projects (OWRCP) started towards end of
Eighth plan (vide Sec.12.1.2.1) which included eight projects under scheme completion,
eighteen numbers under SIFT component and balance works of ex-NWMP schemes.
Besides OWRCP, Rengali left canal from RD 30 km to 71.3 km funded by OECF (later
renamed as JBIC) and Rengali Right canal from RD 0 to 79 km funded by AIBP were
taken up. Works of Kanpur Irrigation Project, Bagh barrage, Gobardhanpur barrage,
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Baghalati, Titilagarh, Deo, Manjore and ERM of Sunei, Dhanei, Hiradharbati, Kanjhari
and Salia commenced.

6.2.2.13  Ninth Plan Period (1997-2002)

OWRCP which had started during Eighth Plan came to an end creating irrigation
potential of 79160ha under scheme completion and stabilising 255080ha under SIFT
component. In addition to this, two major irrigation projects i.e. Lower Indra and Lower
suktel in KBK region (undivided Kalahandi, Bolangir and Koraput district) of the State
commenced. Other projects which commenced are Rukura, Rajua, 3 numbers of creek
projects (i.e., Nagarighat, Guneimuhan and Prachikundhei) and ERM of Ghodahado,
Budhabudhiani, Sundar and Dumurbahal.

6.2.2.14 Tenth Plan Period (2002-2007)

New projects included in 10" Plan were Upper Indravati canal extension beyond
Sagada and Tel, Anandapur Barrage, Brutanga, Ong Dam and Ib. Even though Brutanga
and Ong Dam were cleared by CWC way back in 2000 and Ib in 2003, the projects could
not take off due to various reasons. Construction of these projects are likely to commence
during Eleventh Plan.

Major, Medium and ERM projects completed up to end of Ninth Plan are shown in
Table 6.7, 6.8 and 6.9, respectively.Irrigation Map of Orissa is given in fig. 6.7
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In 1941-42, preliminary survey was done by Madras State Engineers and they have
estimated that power potential at two sites, i.e., Upper Sileru and Lower Sileru to be S060KW
and 6260KW, respectively. Well aware of the great possibilities of the potential, Govt of
Orissa soon after formation of its Irrigation and Power Department expeditiously investigated
and proposed the Irrigation and Hydropower Generation, including utilization of 1400 cusecs
tail water of Machhkund powerhouse which was running down wastefully. With inauguration
of Dandkaranya scheme, and the urgent need for settling refugees in Malkangiri, irrigation
and adequate power supply became essential. Also the low cost of the scheme justified its
development. The execution of the project brought prosperity to vast area having enormous
mineral resource potential.

Subsequent Proposal

As per the initial proposal, the project on full development would comprise an earth
dam having reservoir with live capacity of 1,10,000mcft for providing a draft of 2650 cusec
from the intermediate catchment of 1100 sq miles, where there would be a subsequent addition
of 2600cusec from Jalaput and Kolab. The water conductor system with total capacity of
5250cusec could utilize total water resources of the valley including adjoining Kolab valley.
Construction of powerhouse with installed capacity of SOMW at Balimela and new powerhouse
of 160MW installed capacity at the downstream of Machhkund powerhouse was envisaged.
Utilizing the surplus water for irrigation at two drops of 150ft and additional powerhouse
with installed capacity of 120MW it was also contemplated to provide irrigation to 24000
acres of CCA in the Balimela valley. The above proposal gave birth to the present scheme
which stands now.

6.2.3.2.3.1 Balimela Dam Project

Transbasin diversion project shares 50% of regulated flow from the reservoir for
power generation at Balimela by Orissa and rest at Ghuntuwada (Known as Upper Sileru
Project 13km down stream of Balimela dam) in Andhra Pradesh. Balimela dam has been
constructed across river Sileru near village Chitrakonda in the district of Malkangiri (previously
in undivided Koraput district). The reservoir with gross storage of 3610M cum and live
storage of 2676M cum has been formed by construction of 70m high earth fill dam of 1821m
length and three earthen dykes. The length of the Dyke-1, Dyke-11, and Dyke-III are respectively
660m, 612.64m and 812m, and height 37m, 36.57m and 46m. The spillway is located in the
4" saddle. It is a straight, gravity, masonry, ogee crested spillway to pass the design flood of
14300cumec..

The dam at Chitrakonda utilizes 300m gross head for hydropower generation with
ultimate installed capacity of 480MW (8x60MW). Six units of 60MW each have been
commissioned since 1972. At present two units are under construction. The water conductor
system consists of an open channel of 2062m length having bed width of 16m to carry discharge
of 225cumec, followed by 4.0km long 7.62m diameter horse shoe tunnel. The surge shaft is
of 19.81m dia and 74m height having two expansion galleries of 12m dia and 120m length.
Open steel penstocks having 2.45m dia lead to the powerhouse from the valve house. The
Gidroproekt Institute Leningrad, (the then USSR) have furnished the design of the powerhouse.
It is a 129m length X 44m width x 40m-depth reinforced concrete structure with about
46920cum of concrete and 2200MT of steel. M/s OCC Ltd (A Govt. of Orissa undertaking)
has the distinction of completing the same successfully.

The released water from Power House of Balimela is picked up by constructing a
barrage at Suruli-konda to irrigate about 60,000ha of CCA. This project also helps in flood
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control of Godavari in Andhra Pradesh. Even though the project was originally contemplated
for power generation only, ultimately it turned to a Multipurpose project.

6.2.3.2.3.2 Potteru Irrigation Project

Since commencement of the Balimela hydroelectric project there were several
proposals for utilization of Balimela tailrace discharge for irrigation in Malkangiri valley,
but ultimately Potteru irrigation project materialized. The regulated discharge of 59.43cumecs
of tail water of Balimela powerhouse is conveyed through 2km long 25m width open channel
and discharged to river Potteru, a tributary of Saberi at 2.5km down stream of Village
Surlikonda, where the same is tapped for irrigation purpose by construction a barrage. Entire
discharge of the powerhouse and the yield of 210sgkm catchment of river Potteru is being
utilized by left and right main canals for irrigation of 3892 1ha and 22113ha CCA, respectively.
Total irrigation distribution network is about 750km.

Prior to the project, the area was entirely dependent upon the natural cycle of rainfall,
which is inadequate and unevenly distributed. Population of the area comprises mostly of
tribal origin and the displaced (resettled) refugees from Bangladesh (erstwhile East Pakistan).
Consequent upon the implementation of the project the economy of the region has improved
considerably. The ground water table in the region has been raised and drinking water problem
has been reduced to a great extent.

Balimela Dam Balimela Powerhouse
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6.2.3.2.4 Rengali Multipurpose Project

History of the Project

The recurring floods in Brahmani, brought severe economic deprivation to the people
in the flood affected areas and from time to time proposals for flood control through detention
reservoirs were made. However, the high cost of the scheme and the poor financial capability
of the Govt. of Orissa precluded the construction of the project for long time.

The first concrete proposal was made in 1959, when it was proposed to construct a
dam at Rengali to impound 3.25lakh ham of water for providing irrigation to12200ha of land
and generate 38MW of firm power. This proposal was dropped, as the BC ratio was too low.
Dr. A.N. Khosla (Khosla, 1963) the then Governor of Orissa proposed for construction of a
Dam at Barkot to divert water of Brahmani to the proposed Tikerpada reservoir for additional
generation of power at Tikerpada. Dr. Khosla in his ‘Decade of Destiny’ had sketched a very
low profile of this scheme, which according to him was to be taken up after Madhya Pradesh
starts abstraction from Mahanadi. Proposal of two dams; one at Lodani - to cater the water
requirement of the proposed steel plant at Bonaigarh (which was subsequently shifted to
Daitari) and another at Barkot for irrigation, which were dropped subsequently.

Rengali Project proposals were reviewed in 1970 and subsequently in July, 1972,
when the fresh Project report was prepared with principal benefit as flood control considering
the PMF derived on the basis of 1961 flood as the heaviest flood on record, having a peak
flood of 27800cumec, a base period of 6.5days and a flood volume of 50.6lakh ham. This
report envisaged the project in two phases; Phase-I as purely flood control and second Phase
to take canals on either sides of the dam to cater 2.61 lakh ha irrigation. Hydropower production
of 36.0 MW firm power was also considered with reduction of irrigation potential by 5000ha.

After deliberations at Govt. of India level in CWC and CEA, there was a major shift
of the scheme in Project Report of October 1972, (Renagli Dam Project Oct. 1972) with
inclusion of hydropower genration in the Stage-I and irrigation was differed to the Stage-II,
where instead of providing the irrigation directly from the reservoir, it would be provided
from the tail race discharge picked up at Samal by constructing a barrage. With increased
spillway capacity as per updated PMF and revised installed capacity of Powerhouse, the
project was finalized in its present executed form.

6.2.3.2.4.1 Rengali Dam project

The proposal to construct a Dam across River Brahmani came up for consideration
to control flood in its Delta. Floods caused by River Brahmani and other two major Rivers of
Orissa viz. Mahanadi and Baitarani devastate a large tract of coastal Orissa spread over
Balasore, Cuttack and Puri Districts since time immemorial. This problem received serious
attention of Government since 1927. It is a paradox that these three rivers, which have built
a combined Delta and nourished it year after year by depositing silt by increasing agricultural
productivity like a mother; have also become agents of destruction during flood. It was roughly
estimated during 1938-39 by Mr. Shaw, the then Executive Engineer who rose a great eminence
as an Flood Expert of Orissa, that during a period of 29 years from 1910 to 1938 total loss
due to Floods in Orissa mostly caused by above three major rivers comes to Rs.3.5crores, the
maximum loss being Rs.66 lakhs during 1919. The Deltaic area of Orissa is situated in the
three undivided Districts of Balasore, Cuttack and Puri, which measures 2069, 3654, and
2492sqmiles respectively, out of which Deltaic Area of Mahanadi, Brahmani and Baitarani
accounts for 2940, 854 and 659sqmiles.
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completely derelict (C.D) and partly derelict (P.D) schemes in phased manner by obtaining
financial assistance from NABARD, AIBP, RSVY, NFFW (now NREGS), Additional Central
Assistance (ACA) and Biju Krushak Vikash Yojana (BKVY) etc. With funding from European
Commission, 49 MIPs have been renovated and turned over (IMT) to Water Users Association
(WUA).

District wise abstract of M.LP.s (Flow) as on 30.06.2005 is given in Table 6.17 (A).
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Table 6.20 Year Wise Area Irrigated Through LIPs

Slno Year Khariff Rabi
Nos. Area (ha) Nos. Area (ha)
operated operated
1 1973-74 328 1509 958 7508
2 1974-75 432 2416 1238 11900
3 1975-76 355 1764 1621 14735
- 1976-77 1134 8930 1972 18320
5 1977-78 726 4925 2148 18943
6 1978-79 560 3140 2347 17409
7 1979-80 2612 13894 3042 24823
8 1980-81 1539 6779 3337 24054
9 1981-82 2210 10469 3906 29050
10 | 1982-83 4284 35309 5355 54364
11 1983-84 3287 20400 5314 48617
12 | 1984-85 4191 27016 5829 69410
13 | 1985-86 3627 27550 5620 49480
14 | 1986-87 3746 25878 6197 49582
15 1987-88 7132 46530 8148 80176
16 1988-89 5249 28052 7796 80004
17 1989-90 3018 25721 7338 74820
18 1990-91 3624 29821 8045 80582
19 1991-92 6175 46574 8625 82294
20 | 1992-93 3635 31809 6921 45629
21 1993-94 1660 13689 6968 50285
22 | 1994-95 1837 15642 8909 108196
23 | 1995-96 2572 21125 7530 61649
24 | 1996-97 7606 79476 9572 113495
25 | 1997-98 2640 16114 7426 71751
26 | 1998-99 7592 37939 8771 69905
27 | 1999-00 1903 12534 0165 94687
28 | 2000-01 4998 28489 5116 31743
29 | 2001-02 693 5606 1588 10736
30 2002-03 2027 24691 2674 21152
31 | 2003-04 1364 14422 3659 37142
32 | 2004-05 4053 40829 4943 60207
33 | 2005-06 4964 76449 6838 100152
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Table 6.21 Abstract of 3™ M.I Census (2000-01) at a Glance

Sl Item Ground Water Surface Water
No Dug well | Shallow | Deep Surface | Surface
tube well tube flow lift
well
1 2 3 4 5 6 7
1 | Total M.I Schemes (No) 3,57,669 | 43.881 4,592 28,303 32,844
2 | Village with M.I Schemes (%) 58 16 6 27 21
3 | M.I Schemes per village (No) 12 1 0 1 1
4 | MI Schemes per ‘000 hectares of | 60 7 1 5 6
cultivable area (No)
5 | Status of M.I Schemes
a. Inuse (%) 79.27 80.67 37.22 82.61 79.52
b. Notinuse
i. Permanently (%) 1.34 423 2539 417 5.97
ii. Temporarily (%) 19.39 15.10 37.39 13.22 14.51
6 | Schemes as per holding size
a. Marginal farmers (%) 37.55 29.33 0.39 2.59 18.79
b.  Small farmers (%) 39.04 38.97 2.03 4.93 20.06
c. Medium farmers (%) 21.37 27.02 5.90 8.61 15.40
d. Big farmers (%) 1.73 2.00 2.20 7.23 1227
e. Others (%) (.32 2.68 89.48 76.65 33.48
7 | Schemes as per Social Group
a. Schedule caste %) 12.31 12.09 0.11 2.06 5.83
b. Scheduled tribes (%) 3043 2.61 - 5.07 12.82
c. General (%) 57.26 85.3 99.89 92.87 ¥1.35
8 | Location of the M.I Schemes
a. within command of major / | 0.67 227 0.57 3.76 0.58
medium (%)
b. outside command of major / | 99.33 97.73 99.43 96.24 99.42
medium (%)
9 | Culturable Command Area (CCA) | 1.43 1.18 0.69 5.98 221
(Lakh ha)
10 | Average CCA per Scheme (ha) 0.40 2.69 15 21.13 6.72
11 | Gross Irrigation potential created | 1.82 1.53 0.94 6.90 3.03
(IPC) (Lakh ha)
12 | Average LP.C per scheme (ha.) 0.51 348 20.52 24.36 0.23
13 | Gross Imrigation potential utilized | 0.77 0.66 011 3.65 1.03
(IPU) (Lakh ha)
14 | Average L.P.U per scheme (ha.) 0.22 L.51 2.44 12.88 3.14

Source: Director of Economics & Statistics, Orissa.
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vi)  Efforts should be made to diversify the cropping pattern.

vii)  Irrigation management may be transferred to the beneficiaries by forming
W.U.A to bring a sense of belongingness in them.

viil)  Irrigation is the vital input for development of agriculture. As development
of rural economy depends upon agriculture, a lion’s share of arid land of
the State can be converted to green field with the help of M.I schemes.
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Orissa Flood Zone
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7.1.2.1 Flood of 1866

During this flood, water levels at Naraj I.B in Mahanadi rose to 90.52ft (27.6m)
and at Bellevue in Kathjori to 80.80ft (24.63m). The flood discharge in Mahanadi at Naraj
I.B was 12, 83, 600 cusec (36, 342cumec) as computed from Rhinds table. The flood
continued for longer duration. In the district of Puri, 300 sq mile (777sqkm) area remained
submerged from 5 to 45 days. The depth of inundation varied from 1 m to 3 m and four
lakhs people were rendered homeless.

In 1866, Dr, Smith Sanitary Commissioner came to Cuttack by boat from False
Point. Eye witness account has been described by him in his book ‘Pilgrimmage to
Juggernaut’. He wrote “The Mahanadi was immensely flooded. It had entirely inundated
its banks and high trees were half submerged in its water. xxxxx.... The dense foliage on
either bank appeared as though it were afloat on an endless and terrible swamp. The whole
face of the country was under water to a depth of four or five feet. The rice fields were
entirely submerged and villages were inundated. In some of these, the villagers had
constructed stages inside their houses, on which they sat, waiting for the subsidence of
flood which was still rising”.

In Cuttack district, there were 413 breaches in the embankments submerging 642
sq miles (1663sgkm) for 3 to 60 days. Depth of inundation varied from 1 m to 5 m. All the
crops in the submerged area were destroyed. About seven lakhs people lost their shelter
and belongings. This led to occurrence of ‘Na-anka Durbhikshya’, which has been
described under Sec.2.7.1.1.

7.1.2.2 Flood of 1896

The Mahanadi remained above danger level from 24™ July to 7" August with peak
flood level of 92.10 ft (28.07m) at Naraj. The flood discharge in the river as computed
from Rhinds table was 15, 02. 124cusec (42529cumec). The flood level at Bellevue in
Kathjori rose to 82.87 ft (25.27m).

As per report of Mr. W.A English, the then Superintending Engineer, Orissa circle,
there was a total devastation in the delta due to flood. There were breaches of 300 m
length with 10m depth of scour. Besides heavy damage to crops and houses, the
communication was badly affected. the irrigation system in Kendarpara and Pattamundai
area suffered to a great extent.

7.1.2.3 Flood of 1926

Water level at Naraj 1.B rose to 28.0 m with a flood peak of 14, 73,233 cusec
(41711 cumec). According to the letter No.725 SG dated 19.11.1926 of Mr. J.A.Hubback
Commissioner of Orissa Division addressed to the Secretary, loss of human life in Cuttack
was 15, About 3000 houses were severely damaged. Crops in flood affected areas of
Cuttack and Puri were completely destroyed.

7.1.2.4 Flood of 1937

The peak flood discharge in Mahanadi at Naraj was 14, 19, 476 cusec (40189
cumec). The flood level of Bellevue was 82.15 ft (25.04m). Loss of life in Cuttack and
Puri was six. Number of villages affected in Cuttack and Puri were respectively 758 and
556. Crops grown in 80531 ha (1, 98,912 ac) in the districts of Cuttack, Puri and
Sambalpur were damaged (Source: File No.XIIE-9/38 & XIIE-7/37 of Revenue
Commissioner).
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one in Ganjam district (Source: Preliminary Report on 1955 Orissa Flood” by Revenue
Department, Govt. of Orissa).

7.1.2.6 Flood of 1980

This year an unprecedented flood occurred during the 2™ half of September which
created havoc at lower part of Mahanadi system. The maximum flood height rose to
27.80m at Naraj Railway Bridge on 22.9.80 against danger level of 26.52m. Peak flood
discharge was measured as 12, 27, 476 cusec (34753 cumec). Kathjori system took a
major share of 64% and Mahanadi system only 36%. This caused sever damages mainly in
Devi river embankments.

There were 92 breaches in the river embankments of Cuttack district. The worst
breach occurred at Birabarpatna in the left bank of river Biluakhai for a width of about 400
m. In Stage I & 11 deltas of Cuttack & Puri districts 54 blocks comprising 3140 villages
were affected. Human life lost was 5 (five). Total 1,35,726 houses were collapsed, swept
away and partly damaged.

This flood was mainly from the catchment lying upstream of Hirakud dam. The
contribution from the free catchment below the dam was negligible. Even with partial
routing effect of Hirakud dam, the magnitude of flood was so high. This shows the
weakness of Hirakud reservoir to route late monsoon floods when operated according to
the rule curve. As there is no reserved flood space in Hirakud, the storage capacity gets
gradually reduced due to proportionate storage of water with an aim to fill up the reservoir
by 31* October.

7.1.2.7 Flood of 1982

The flood was more serious in nature than any recorded in history. The damages
resulting from this flood were more severe than the damages caused by floods in 1955 and
1980 taken together. Special feature of this flood is that the peak discharge of 15.84]lakh
cusec at Mundali was mainly due to the rainfall over uncontrolled catchment down stream
of Hirakud dam as there was only 0.09lakh cusec release of water from the reservoir since
the gates were kept closed from 16.0 hrs of 29.8.82 to 11.0 hrs. of 31.8.82. Flood situation
would have become more alarming, had there been release of water from the reservoir.
Downstream of Hirakud, the river started rising rapidly on 28.8.82. The peak at the head
of Mahanadi delta at Naraj Railway Bridge attained a level of 28.53 m at 17 hrs. of 31"
August against danger level of 26.52 m. The peak level in Kathjori at Bellevue was 83.65
ft (25.50m) against danger level of 75.9 fi (23.14m). The flood discharge at Naraj railway
bridge was 44827cumec (15.84lakh cusec) of which Mahanadi share was 42% where as
Kathjori system carried 58%. There were severe damages in Devi River embankments.
The National Highway No.5 breached near Balikuda due to breaches in Kathjori right
embankment thereby dislocating the traffic for about a month.

The flood intensity was so severe that historic river such as Prachi (Silted up about
100 years back) and Alaka (silted about 200 years back) opened up during this flood.

Total no. of breaches and damages caused due to this flood are as follows:

No. of districts affected 8

Total population affected 54 lakhs

Number of human casualty 127 + 49 (missing)

Number of livestock lost 26359

Principle crops damaged Paddy, Pulses, Jute,
Oil seed, Vegetables

Cropped area affected 12lakh ha.
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Table 7.5 Properties Damaged and Relief Expenditure

Year | No. of | No. of | No. of | Value of | Financial | Relief Grand
persons human | human | properties | year expenditure | (Rs.
affected lives beings | damaged (lakh) Lakh)

lost injured | (lakh)

1972 | 474780 139 2 1289

1973 | 434877 17 11 291

1974 | 1072160 |24 5 1289

1975 | 432902 45 7 344 1974-75 | 385 0

1976 | 2859402 | 65 14 1791 1975-76 | 388 0

1977 | 1194550 |71 8 922 1976-77 | 369 0

1978 | 1530368 | 101 383 959 1977-78 | 409 2

1979 | 6323461 |51 11 3257 1978-79 | 403 0

1980 | 2913000 |82 53 3649 1979-80 | 871 0

1981 | 616834 109 966 1256 1980-81 | 1688 56.55

1982 | 7323000 | 245 493 10711 1981-82 | 1480

1983 [ 2103578 | 119 29 4939 1982-83 | 17180 12158

1984 | 3511000 27 75 11889 1983-84 | 1798 1526

1985 | 2782289 | 194 558 13888 1984-85 | 3024 0

1986 | 7348781 | 81 59 9381 1985-86 | 3066 0

1987 | 6932347 | 171 192 6646 1986-87 | 2775 59.36

1988 | 2785765 | 357 105 2701 1987-88 | 1450 500

1989 | 6369689 | 285 75 3710 1988-89 | 1806 1313

1990 | 15499135 | 455 82 19949 1989-90 | 4598 0

1991 | 7610509 | 363 62 22925 1990-91 | 4714 5713

1992 | 10817455 | 218 172 154970 1991-92 | 4919 0

1993 | 6079666 | 353 46 77908 1992-93 | 4691 2978

1994 | 10775481 | N.A N.A 15326 1993-94 | 7742 2978

1995 | 3941351 197 142 10995 1994-95 | 3906 30.75

1996 | 6331974 | 226 80 14323 1995-96 | 7946 7708

1997 | 3486481 | 985 140 6855 1996-97 | 7528 50.0

1998 | 9822975 | 943 240 203219 1997-98 | 8991 4.0

1999 | 12569000 | 9885 2507 1998-99 | 4558 828.15

1999-00 | 82764 49.62

(Source: - Human Development Report,

165)

2004, Govt. of Orissa, Table 7.2 & 7.3, Pg.164-
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Table 7.6

Year wise Peak Gauge and Discharge at Naraj Rly. Bridge of River

Mahanadi.
River Basin: Mahanadi
River: Mahanadi Danger Level: 88.00ft (26.82m)
Gauge Station: Naraj Railway Bridge Zero Value:  0.00m
Year Date Gauge Gauge Discharge Discharge
(ft) (m) (cumec) (cusecs)
1 2 3 4 5 6
1964 08.7.64 96.50 2941 19833 700501
1965 31.07.65 89.00 27.13 8864 313076
1966 31.07.66 94.30 28.74 16562 584970
1967 07.08.67 88.83 27.08 22145 782161
1968 16.08.68 85.80 26.15 21342 753799
1969 01.08.69 88.65 27.02 27664 977092
1970 28.08.70 86.90 26.49 18520 654126
1971 10.08.71 86.50 26.37 21227 749738
1972 15.09.72 85.60 26.09 20210 713817
1973 28.09.73 88.15 26.87 26245 826973
1974 19.08.74 86.50 26.37 21577 762100
1975 24.08.75 86.80 26.46 23146 817517
1976 15.08.76 87.70 26.73 26427 933402
1977 14.09.77 87.70 26.73 26464 934708
1978 29.08.78 88.45 26.96 27865 984192
1979 10.08.79 84.20 25.66 17716 625729
1980 22.09.80 91.20 27.80 34748 1227299
1981 11.08.81 84.20 25.66 17532 619230
1982 31.08.82 93.58 28.52 44750 1580570
1983 09.09.83 87.31 26.61 25088 886108
1984 17.08.84 86.78 26.45 23383 825888
1985 07.08.85 87.35 26.62 25213 890523
1986 22.07.86 87.38 26.63 25493 900413
1987 24.07.87 80.43 24,52 9813 346595
1988 09.08.88 79.90 24.35 8951 316150
1989 19.08.89 78.10 23.80 6563 231805
1990 06.09.90 85.94 26.19 20623 728398
1991 14.08.91 89.02 27.13 33028 1166549
1992 21.08.92 89.80 27.37 34219 1208608
1993 28.08.93 85.28 25.99 23065 814638
1994 06.09.94 89.30 27.22 31576 1115264
1995 25.07.95 87.66 26.72 26776 945732
1996 23.08.96 81.63 24 88 13213 466686
1997 06.08.97 87.01 26.52 24127 852168
1998 13.09.98 86.15 26.26 22907 809088
1999 11.08.99 84.12 25.64 17972 634775
2000 28.07.00 76.92 23.45 5049 178349
2001 20.07.01 89.28 27.21 39887 1408798
2002 14.09.02 83.53 25.46 16632 587478
2003 30.08.03 91.01 27.74 38223 1349844
2004 12.08.04 85.07 25,93 21695 766139
2005 31.07.05 -- -- 25577 903266
2006 31.08.06 - -- 36340 1283528
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Table 7.7 Year wise Peak Gauge and Discharge of River Brahmani at Pankapal.

River Basin; Brahmani
Brahmani

River:

Danger Level: 75.5ft (23.0m)

Gauge Station: Expressway Bridge Pankapal Zero Value:  0.00m
| Year Date Gauge in ft | Gauge inmt | Discharge in | Discharge in
cCumecs CUSecs
1 2 3 4 6
1964 23.08.64 72.10 21.98 12475 440617
1965 31.07.65 68.60 20.91 6549 231311
1966 26.06.66 68.70 20.94 5774 203938
1967 05.09.67 70.50 21.49 9505 33571
1968 15.08.68 70.60 21.52 8410 297041
1969 15.08.69 78.25 23.85 11833 417942
1970 01.07.70 69.50 21.18 8786 310322
1971 09.08.71 79.24 24.15 15791 557738
1972 15.07.72 75.70 23.07 9574 338154
1973 21.07.73 79.60 2426 18599 656917
1974 19.08.74 77.00 2347 12393 437721
1975 20.08.75 81.30 24.78 24246 856369
1976 14.08.76 75.90 23.13 10341 365244
1977 08.08.77 76.40 23.29 10700 377924
1978 03.09.78 76.90 23.44 11844 418330
1979 08.08.79 74.30 22.65 6599 233077
1980 25.06.80 70.58 21.51 4105 144989
1081 14.07.81 70.30 21.43 3924 138607
1982 22 08.82 73.77 22.49 5712 201746
1983 07.09.83 75.96 23.15 8069 284997
1984 18.08.84 77.70 23.68 9825 347013
1985 29.08.85 74.99 22.86 8587 303306
1986 22.07.86 74.19 22.61 8128 287065
1987 31.08.87 70.52 21.49 4576 161608
1988 04.08.88 74.20 22.62 7235 255535
1989 28.07.89 71.04 21.65 4582 161850
1990 15.10.90 72.09 21.97 5488 193855
1991 13.08.91 76.98 23.46 11809 417110
1992 29.07.92 72.78 22.18 5525 195131
1993 16.07.93 69.24 21.10 3645 128730
1994 19.09.94 76.16 23.21 8550 302001
1995 21.09.95 71.17 21.69 5165 182428
1996 23.06.96 72.39 22.06 6036 213196
1997 06.08.97 74.69 22.77 7370 260315
1998 14.09.98 73.27 22.33 6422 226833
1999 30.10.99 76.42 23.29 9909 350008
2000 19.08.00 60.50 18.44 1922 67885
2001 25.07.01 77.30 23.56 13571 479328
2002 09.09.02 66.70 20.33 2133 75339
2003 11.10.03 73.69 22.46 6995 247044
2004 24.03.04 71.10 21.67 5116 180664
2005 31.07.05 76.31 23.26 10677 377058
2006 24.08.06 76.64 23.36 11342 400548
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Table 7.8 Year wise Peak Gauge and Discharge of River Baitarani at Biridi.

River Basin: Baitarani
Baitarani

River:

Danger Level: 74.80ft (22.80m)

Gauge Station; Biridi Railway Bridge Zero Value:  0.00m
Year Date Gauge in ft Gauge inmt | Discharge in | Discharge
cumecs in cusecs
1 2 3 4 5 6
1964 23.08.64 74.65 22.75 3763 132923
1965 29.07.65 76.29 23.25 4800 169522
1966 20.07.66 71.30 21.73 1731 61133
1967 04.09.67 79.90 2435 10586 373915
1968 05.08.68 77.01 23.47 6227 219935
1969 14.08.69 77.63 23.66 6578 232338
| 1970 01.09,70 75.44 22.99 4097 144694
1971 08.08.71 78.40 23.90 6531 230683
1972 15.07.72 78.40 23.90 5856 206850
1973 03.09.73 79.00 24.08 7073 249824
1974 17.08.74 79.00 24.08 6479 228831
1975 19.08.75 81.70 24.90 10483 370259
1976 14.08.76 73.60 22.43 2865 101175
1977 06.08.77 72.10 21.98 1934 68318
1978 03.09.78 76.10 23.20 4990 176264
1979 08.08.79 76.50 23.32 5424 191583
1980 20.09.80 7111 21.67 1752 61881
1981 14.07.81 68.88 20.99 966 34116
1982 22.08.82 72.06 21.96 2003 70754
1983 07.09.83 76.03 23.17 4174 147426
1984 28.08.84 76.19 23.22 4463 157631
1985 17.10.85 76.60 23.35 8512 300629
1986 07.10.86 71.30 21.73 1536 54249
1987 18.07.87 69.20 21.09 1019 36011
1988 03.08.88 77.11 23.50 5164 182392
1989 05.09.89 78.16 23.82 7121 251497
1990 15.07.90 80.22 24.45 2068 73058
1991 13.08.91 76.71 23.38 9189 324555
1992 09.08.92 68.88 20.99 8080 285401
1993 17.09.93 72.59 22.13 1145 40439
1994 04.08.94 74.00 22.56 2285 80723
1995 10.08.95 74.09 22.58 3538 124947
1996 08.08.96 73.98 22.55 3830 135278
1997 06.08.97 77.23 23.54 2658 93884
1998 13.09.98 60.07 18.31 1210 42724
1999 30.10.99 70.77 21.57 11578 408942
2000 19.07.00 61.45 18.73 1709 60378
2001 13.07.01 63.12 19.24 2925 103310
2002 06.09.02 58.07 17.70 2259 79772
2003 11.10.03 59.35 18.09 5445 192275
2004 22.08.04 61.71 18.81 2579 91077
2005 30.06.05 63.29 19.29 3517 124200
2006 24.08.06 64.04 19.52 4295 151665
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Table 7.9 Year wise Peak Gauge and Discharge of River Subarnrekha at Rajghat.

River Basin: Subarnarekha

River: Subarnarekha Danger Level: 10.36m (34ft)
Gauge Station: Rajghat Zero Value:  0.00m
Year Date Gauge in ft Gauge inmt | Dischargein | Discharge
cumecs 1n cusecs
1 2 3 d 5 6
1964 08.09.64 15.55 4.74 2900 102420
1965 30.07.65 19.05 581 5441 192170
1966 08.08.66 15.35 4.68 2701 95388
1967 05.09.67 20.00 6.10 5537 195553
1968 04.08.68 19.80 6.04 6840 241596
1969 15.09.69 17.00 5.18 4454 157331
1970 05.09.70 39.10 11.92 5516 194834
1971 28.07.71 37.40 11.40 7675 271077
1972 14.08.72 37.10 11.31 7080 250071
1973 03.09.73 39.30 11.98 8821 311574
1974 18.08.74 38.80 11.83 9788 345709
1975 20.08.75 38.80 11.83 7179 253578
1976 19.09.76 38.60 11.77 6851 241987
1977 07.08.77 39.00 11.89 7252 256138
1978 03.09.78 39.80 12.13 7544 266461
1979 10.08.79 31.90 9.72 1982 70003
1980 07.09.80 30.80 9.39 2348 82940
1981 26.07.81 32.76 9.99 2180 77012
1082 13.09.82 31.78 9.69 1980 69934
1983 07.09.83 3247 9.90 2233 78876
1984 09.08.84 38.08 11.61 7990 282216
1985 17.10.85 39.70 12,10 6180 218265
1986 06.06.86 32.20 9.81 1626 57416
1987 29.08.87 37.00 11.28 4246 149971
1988 29.06.88 39.19 11.95 5642 199271
1989 06.08.89 38.04 11.59 4974 175690
1990 04.08.90 36.24 11.05 3641 128595
1991 24.08.91 34.50 10.52 2984 105408
1992 28.09.92 32.80 10.00 2611 92217
1993 16.09.93 32.50 9.91 2306 81463
1994 06.08.94 65.62 20.00 4834 170736
1995 05.09.95 35.66 10.87 3142 110984
1996 27.07.96 36.78 11.21 4304 152025
1997 | 07.08.97 40.03 12.20 7099 250731
1998 12.09.98 34.48 10.51 3069 108380
1999 09.08.99 38.12 11.62 4233 149501
2000 28.07.00 32.25 9.83 1682 59392
2001 13.07.01 36.75 11.20 4671 164974
2002 13.09.02 32.58 9.93 2410 85127
2003 10.10.03 32.02 9.76 2580 91131
2004 22.03.04 37.73 11.5 3958 139810
2005 16.09.05 28.58 8.71 1637 57810
2006 01.08.06 38.32 11.68 4900 173055




7.1.2.9 Impact of Hirakud Reservoir on Flood Moderation

Hirakud has preformed to its best to moderate the floods in delta. Most of the high
floods during post period (1958 to 2003) are due to flood flow from the free catchments of
48700sqkm downstream of Hirakud dam on which Hirakud has no role. Highest recorded
post —construction flood at Naraj is 44,827cumec (15.84lakh cusec) at 15 hrs of 31%
August 1982, which was absolutely from the downstream catchment only without any
contribution from the dam. Without the dam the possible flood would have been around
48,110cumecs (17.0lakh cusec). Similarly the flood peak of 39,638cumec (14.00lakh
cusecs) in July 2001 would have been 53,794cumecs (19.00lakh cusec) without control
from Hirakud reservoir.

During per-construction period (i.e., from 1868-1946) there were 63 ft floods in 79
vears exceeding 10.0lakh cusec (35,300cumec) at Naraj, which works out to about 8
floods in 10 years. The highest recorded peak flood was 15.71lakh cusec (44,43 lcumec) in
September 1934.

During post construction period of 46 years, i.e., from 1958 to 2003, there are 16
flood events of magnitude exceeding 10lakh cusecs i.e. average 3.5 floods in 10 years. It
has been experienced that most of post flood are due to contribution from downstream
catchments of 48,700sqkm (18,800 sq mile) on which Hirakud has no control. Table 7.10
gives the clear picture.

Table 7.10 Peak Discharge at Mundali Showing Contribution from Downstream
Catchments

Sl Flood Period Peak Contribution from downstream | Release
No discharges at | catchments (lakh cusec) from
Mundali (lakh | Dam to | Khairmal Total dam | Dam in
cusec) Khairmal | to Mundali | to Mundali | lakh
cusec
| 29/08/82 15.84 12.8] 2.94 15.75 0.09
2 12/08 1o 21/08/91 12.71 6.74 4.81 11.55 1.16
3 16/08 to 26/08/92 11.05 9.80 (.85 10.65 0.40
4 14/07 to 22/07/01 14.0 423 1.60 12.83 1.17
5 29/08 to 05/09/03 13.50 11.23 1.62 12.85 0.65

It is not possible to moderate flood of 16lakh cusecs by more than 2lakh cusecs.
When the reservoir is full and another storm approaches in quick succession it will not be
possible to hold water in the Dam. It may be noted that the Hirakud reservoir is small
compared to its catchments.

In the present scenario it may not be possible to construct a second flood control
reservoir (at Tikarpara as was envisaged in the Original Project Report or at Manibhadra)
due to submergence and R&R problem. To moderate flood up to its safe limit at the head
of delta, it may be prudent to follow lower band of Rule Curve, which will provide some
flood space in the reservoir. By adopting this, we may loose some power but irrigation is
not affected.

Details of inflow and outflow from and to Hirakud Reservoir from 1961 to 2003
are furnished vide Table 7.11
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Table 7.11 Details of Inflow & Outflow

Year | Month Duration Peak inflow to Hirakud | Maximum release from dam
Reservoir
Date | Time | Inflow | Date Time | Spillway
(lakh discharge
cusec) (lakh cusec)
1 2 3 4 5 6 7 3 9
1961 | July 4/7 to 13/7 10/7 {03 15.25 | 10/7 15 11.56
July 16/7 to 26/7 17/7 |15 8.16 17/7 21 06.33
August | 23 to 27/8 26/8 | 06 5.55 26/8 18 04.32
Sept. 1/9 to 11/9 8/9 21 9.10 09/9 00 7.34
Sept. 14/9 10 17/9 16/9 |12 6.95 14/9 15 6.22
1962 | August | 3/8 to 6/8 4/8 06 2.78 04/8 06 2.18
1963 | August | 10/8 to 13/8 11/8 |00 6.50 11/8 01 5.55
1964 | July 30/6 to 8/7 8/7 08 7.60 06/7 23 6.16
August | 16/8 to 19/8 18/8 | 08 8.61 20/8 01 5.82
1965 | August | 22/8to 26/8 | 25/8 | 06 10.52 | 27/8 10 6.05
Sept. 23 to 29/9 24/9 |03 5.95 24/9 00 5.87
1966 | July 29/7 to 2/8 31/7 |03 5.09 02/8 00 3.57
1967 | August | 2 to 5/8 3/8 12 830 | 05/8 01 5.79
August | 20 to 26/8 24/8 |06 6.38 24/8 18 4.14
1968 | August | 11 to 23/ 14/8 |03 7.29 14/8 18 5.87
1969 | August | 1 to 6/8 02/8 |12 2.79 02/8 09 3.05
1970 | July 30/6t011/7 | 03/7 |21 6.66 03/7 22 493
August | 23/8to 18/9 | 26/8 | 06 4.92 26/8 16 4.65
1971 | July 27 to 30/7 28/7 |21 8.25 29/7 16 5.09
August | 3to5/8 03/08 | 12 5.71 03/8 21 3.63
August | 30/8 to 2/9 31/8 |00 6.29 31/8 20 454
1972 | Sept. 12 to 18/9 13/09 | 15 4.15 13/9 14 5.12
1973 | July 9to 17/7 10/7 |12 6.48 13/7 06 4,73
August | 19 to 22/8 20/8 |06 6.37 21/8 00 4.00
Sept. 2 to 6/9 03/9 |06 6.61 04/9 23 6.54
October | 28 to 31/10 29/10 | 15 5.10 29/10 | 08 511
1974 | August | 17to 21/8 17/8 |19 6.14 19/8 12 4.75
1975 | August | 20 to 30/8 21/8 |13 7.98 21/8 17 6.18
1976 | August | 4 to 8/8 6/8 08 4.46 06/8 08 1.94
August | 11to 18/8 15/8 |15 7.54 16/8 15 4.95
1977 | July 27/7 t0 02/08 | 30/7 | 08 4.40 30/7 08 2.50
August | 7to 11/8 08/8 | 06 6.35 10/8 08 3.88
1978 | August | 17to 21/8 18/8 | 03 5.87 20/8 09 3.70
August | 26/8t0 03/9 | 30/8 | 08 6.53 27/8 12 4.88
1979 | August | 9 to 13/8 10/8 | 03 5.40 10/8 00 3.13
1980 | Sept. 12 to 16/9 15/9 |03 4.64 15/9 03 3.82
Sept. 19 to 30/9 2019 | 12 13.32 | 20/9 14 11.79
1981 | August | 16 to 26/8 23/9 |15 474 22/8 12 3.10
1982 | August | 7 to 28/8 19/8 | 06 6.00 14/8 18 3.65
August | 30/8 to 4/9 31/8 |09 9.50 01/9 03 5.54
1983 | Sept 1 to 13/9 07/9 |03 5.6 07/3 03 3,73
1984 | August 9to 11/8 10/8 [ 06 l 5.55 11/8 18 4.38
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In January 1847 the Military Board suggested that all the embankments in Orissa
should be razed to the ground for passage of flood water which was opposed by Moffat
Mills, commissioner. He stated “the system has too long prevailed to admit of so sweeping
a remedy”. He further wrote “It also appears to me extremely doubtful whether the
removal of the bunds would be attended with loss or gain to Govt. Some estates might be
improved from alluvial deposits, but I am led to think that the good would be more than
consumed by the injury which the sandy deposits, so common in Cuttack Rivers, would do
to the soil”.

Govt. of Bengal took time for a decision as a result the annual repairs of the
embankments were stopped which deteriorated their conditions further. This was followed
by another mistake. In 1850, the superintendent in charge of embankments discarded
about half of the existing embankments as useless and spent a little or nothing on what
remained (vide: Despatch of the court of Directors, Dt 04.8.1885).

7.1.3.2 Construction of Embankments

After the disastrous floods of 1866, a committee was appointed under

Chairmanship of T.E Ravenshaw: to suggest how far inundation could be prevented. The
committee recommended on outlay of about Rs.75lakhs for embankments and protective
works in three districts with a protection rate of eight annas per acre in the areas liable to
inundation. The report of this committee marked a departure from previously advocated
policy of abandoning the embankments. Accordingly Govt. of India advised the Govt. of
Bengal to proceed gradually with flood embankments as the canal system would develop.
The General Embankment Act was passed in 1873. Few important embankments are
disused as under:
i) The Aul Ring Bund surrounds 50 sq. miles (80.5 sq. km) of country of the Aul
estate. It stretches from the left bank of Brahmani, six miles above Indupur to the river
Kharsuan. In the south, it extends up to Alva. This ring bund is in existence for more than
a century. When the lands outside the bund rose due to silt deposit every year, the inside
land remained lower by an average six feet than the country outside, forming a cup like
depression with a low saucer inside similar to that of Cuttack city. The progressive
deterioration of river channels and confinement of spread of flood water by river
embankments raised the beds of rivers to some extent above the level of surrounding
country.

The Ring bund is situated between the Ra) Kanika embankment on the north along

Kharsuan and Utikan & Gajaria embankment on the south. As the Ring bund obstructs the
spill, thus volume of water from Kharasuan overtops the banks and spreads over the tracts
between the Baitarani and Kharasuan. The Utikan embankment is continuation of
Patamundi embankment of which Gajaria embankment is further extension. The Utikan
and Gajaria embankments have raised the flood levels in the vicinity by reducing the flood
slope in the lower reaches of Brahmani.
ii) The embankments along the right bank of Brahmani and left bank of Kharsuan
raised the flood level of the protected area. The liability of inundation of the country on
the left bank of Baitarani increased due to construction of flood protective embankments
to protect the right bank.

iii)  The flood levels of Luna and Chitrotpala rose after construction of embankments
in Luna-Chitrotpala Island. Due to rise in flood levels in rivers and obstruction of free
flow to drainage, the Flood Enquiry Committee of 1928 had recommended abandonment
of certain embankments. Never the less, one may not agree with opinion of 1928 Flood
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‘The degree of variation in the estimates of physically and chemically degraded
agricultural lands in the country indicates lack of effort and proper criteria to assess the
condition of land resources, relation to these conditions with their agricultural production
potential and finding out the causes of their deterioration to enable planning for suitable
ameliorative measures’.

Due to heavy and concentrated rainfall, flat topography and low hydraulic
conductivity of soils, the coastal areas are subjected to water logging. To reclaim these
soils, dykes or protective embankments with sluice arrangements are constructed along
coast, estuaries and rivers. Table 7.17 and 7.18 show the drainage characteristics and water
balance of coastal areas of the country.

Table 7.17 Drainage Characteristics in Coastal Belt

Place Soil characteristics Drainage properties Monsoon | Water
Texture pH Surface Sub-surface rainfall table
(mm) | (m)
Uphart Top 30 cmclay | 7.4- | Good  with | Poor, 1.8 cm 1400 1-3.0
(Gujarat loam, below | 8.5 |slope 0.5 to | per day basis
coastal clay mixed 1% infiltration rate
saline soil) | with it
Chodbunder | Top 30-45 cm | 7.3-5 | Good  with | Poor, 2100 0.5-2.5
(Maharashtr | clay and below slope 0.5 to | 1.2cm/day
a coastal | moorum 1.2% basis
saline soil) infiltration rate
Guntur (A.P, | Few cm. sandy | 7.8- | Surface water | Poor, 800 02.-1.25
heavy soil) soil and below | 8.9 | stagnation infiltration &
heavy clay during poor G.W
monsoon quality
Canning Silty clay loam 6.5 | Surface Low 1600 <1.0
(W.B. drainage not | infiltration.
coastal present G.W  shallow
saline soils depth
Table 7.18 Water Balance Statement of Coastal Areas
State June — September Oct. - December
Rainfall Potential Water | Rainfall | Potential Water
(mm) evapo - Surplus/ | (mm) evapo - Surplus/
transpiration | deficit transpiration | deficit
(mm) (mm) (mm) (mm)
Orissa 1140 477 663 180 280 -100
West Bengal 1325 519 806 177 310 -123
AP 570 590 -20 330 337 -7
Tamilnadu 340 640 -300 480 357 -123
Kerala 2010 395 1614 550 335 -215
Maharashtra 2700 475 2225 130 344 -214
Gujarat 930 556 365 30 357 -327

(Source: Fifty years of Natural Resources Management Research, ‘Coastal areas & their
management’ Pg.37)

During initial phase of irrigation development, majority of funds were diverted for

creation of irrigation infrastructure and no efforts were made for providing matching
drainage facilities in the irrigation commands. The most glaring example is the
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Chapter VIII
INTERSTATE ISSUES
8.1  Interstate Agreements & Disputes

India is a Union of States. Under Entry 56 of List I of the Seventh Schedule of the
Constitution, Parliament has overriding power of legislation for regulation of Inter-State
rivers and river valleys in the public interest. Subject to this provision, under Entry 17 of
List II, the State has exclusive power over water. Under Article 262 of the Constitution,
adjudication of any dispute or complaint in respect of the use, distribution or control of
water of any Inter-State river or river valley is provided for. The Inter-State Water Dispute
Act of 1956 has already been enacted for this purpose, and has been amended from time to
time. The River Boards Act of 1956 was also enacted under Entry 56 of the Constitution.
However, there are no guidelines in these acts or any policy for sharing or distribution of
Inter-State river water. Irrigation Projects especially major and medium projects are very
much location specific. Hence it may not be possible to avoid construction of such projects
on Inter-State Rivers. However, it is heartening that our constitution vide Article 262
provides for the adjudication of any dispute. It may be mentioned here “neither the
Supreme Court, nor any other Court shall exercise Jurisdiction in respect of any such
dispute or complaint”. In this context it is necessary to make brief reference to the River
Boards Act of 1956 and the Inter-State Water Dispute Act of 1956 (vide Sec.8.2 and 8.3 of
this chapter). The sharing / distribution of a river basin amongst its constituent States or
countries competing for its use is a universal problem. This matter has been dealt within
various International Treatics, in various inter-State agreements amongst constituent Stales
of a nation and in judgments of various Courts and Tribunals etc. The Helsinki Rules on
the use of water of International River adopted by the International Law Association in
August 1966 lay down the guiding principles and indicate an elaborate procedure of
resolving the issues through negotiations, arbitration, tribunal or the International Court of
Justice.

As per Helsinki Rules, an international drainage basin is a geographical area
extending over two or more sovereign State determined by the watershed limits of the
system of water including that flowing into a common terminal. In general, the opening of
a river into the ocean system is taken as the common terminus.

For the purpose of this policy an Inter-State river basin is a geographical area
extending over two or more State/Union Territories of India determined by the watershed
limit of the system of waters, flowing into the ocean/sea either directly or through another
sovereign nation or into a natural lake/depression having no outlet. The whole river basin
up to its terminus or upto the International boundary would be considered as a single unit
for sharing/distribution of waters of an inter-State river or river valley.

As per National Water Policy 2002 (revised), water resources development should
be planned for a hydrological unit such as drainage basin as a whole or for a sub-basin,
multi-sectorally, taking into account the entire water for sustainable use.

A co-basin State of an Inter—State River is a State or Union Territory in India the
territory of which includes a portion of the Inter State basin. An upstream or downstream
sovereign nation, the territory of which includes a portion of the concerned Inter-State
river basin, would not be considered as a basin State for the purpose of these guidelines.

Every effort shall be made to protect the existing utilization in the pre-plan period
as well as through project implemented following due procedure and approval.
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> Agreement between Orissa and M.P on 11" July 1979 regarding use of waters of
Indravati sub-basin and Sabari (Kolab) sub-basin — appended vide Annex.IX.

» Agreement between Orissa and M.P on 2nd™ April 1980 relating to Polavaram
Project — furnished vide Annex. X.

» Agreement reached on 28" April 1983 between Orissa and M.P for construction of
Ib Project (Orissa), Sapni (M.P), Kurnala (Joint Project), Upper Jonk (Orissa)
Lower Jonk (Joint Project), Ong (Orissa) Jira (Orissa), Sahajbahal (Joint), Lower
Kolab (Joint Project) and Back water studies of Hirakud Dam etc. The extract is
enclosed vide Annex. XI.

8.4.3 Agreement between Orissa and Bihar

> Agreement for utilising waters of Subrnrekha and Kharkai rivers signed on 17"
Jan. 1976 — enclosed vide Annex. XII.

> Agreement reached between Chief Ministers of Orissa and Bihar on 25" Oct. 1976
for execution of Chandil Dam, its left bank canal and Galudih barrage vide
Annex. XIII.

8.4.4 Tripartite Agreement among Orissa, Bihar and West Bengal

Tripartite agreement was drawn for utilising waters of Subamrekha—Kharkhai
basin on 7" Aug. 1978 amongst Orissa, Bihar and West Bengal — appended vide Annex.
XIV. The gist of the tripartite agreement is described here in nutshell.

An agreement was reached between the Chief Ministers of Orissa, Bihar and West
Bengal on 7.8.1978; which states as follows:

“75% dependable yield at Kokpara which is assessed to be 4.5 million acre ft. will
be apportioned between the three States-Bihar (3.2 million acre ft), Orissa (1.2 million
acre ft) and West Bengal (0.1 million acre ft.) Below Kokpara 75% dependable yield will
be shared by Bihar (2.7 lakh acres ft), Orissa (2.9 lakh acre ft) and West Bengal (5.9 lakh
acres fi.) In the event of any surplus water at Kokpara, the surplus will be allocated in the
proportion of 8:1:]1 between Bihar, Orissa and West Bengal. On the other hand in the event
of shortage it will be apportioned in the ratio of 32:12:1. In the area below Kokpara both
surplus and shortage will be shared in the proportion of 2.7, 2.9 and 5.9, respectively.

The joint works of Orissa & Bihar under execution in Bihar are Kharkei or Icha
dam, Galudih barrage, Galudih right bank canal and Chandil dam. Orissa has to pay the
cost of three works at the proportion of 26.4%, 86.2% and 94% for Icha, Galudih barrage
and right bank canal respectively. The share for Chandil dam (towards flood control
component) has not been spelt out. In the Technical Committee meeting Dt.20.2.91,
attended by the engineers of both the states it was decided that Orissa will draw from Icha
reservoir 28% in monsoon and 72% in non-monsoon period”. (Source: Irrigation in Orissa
Published by WALMI Orissa, Dec.1991, Pg.157).

207




























































5 In respect of the properties in the territory of State of Madhya Pradesh likely to be
affected above RL+ 150 (one hundred and fifty) feet, because of the construction
of the Polavaram Project, the State of Andhra Pradesh shall:

a) Pay compensation towards all buildings with their appurtenant lands
situated above RL+ 150 (one hundred and fifty) feet which will be affected
due to all effects including back water effect and rehabilitate the oustees,
etc. on the same pattern as below RL+ 150 (one hundred and fifty) feet at
the project cost; or

b) Construct and maintain at the cost of the State of Andhra Pradesh, the
necessary protection embankments with adequate pumping arrangement
and / or drainage sluices.

The said option for alternative (a) or (b) being exercised by the state of
Madhya Pradesh, at the time of construction of Polavaram Project
depending upon the location of each affected site.

c) For damages or injury to lands beyond RL+ 150 (one hundred and fifty)
feet in the territory of the State of Madhya Pradesh, in any event, the State
of Andhra Pradesh shall pay full compensation for such damage or injury
as may be assessed by the District Collector of the said District of the state
of Madhya Pradesh.

d) The State of Andhra Pradesh agrees to fix permanent Bench Marks
connected to G.T.S. Bench Marks in the territory of the State of Madhya
Pradesh for RL+ 150 (one hundred and fifty) feet as well as for the back
water effect, in both cases, at an interval of approximate one kilometer all
along the periphery of the Polavaram reservoir.

Sd/- Sd/- Sd/-
Date.2.4.80 Date.2.4.80 Date.2.4.80
Representative for the Representative for the Representative for the
State of Andhra Pradesh State of Madhya Pradesh State of Orissa
Sd/- P. Ramachandan Sd/- M.K. Ramamurthy Sd/- G.B. Patnaik
Reddy Advocate General Senior Counsel, the Govt. Advocate.
for the State of State of Madhya Pradesh
Andhra Pradesh

227




































The Joint Control Board of the Galudih Joint Project will function as per the

provisions made in the Bipartite Agreements between Orissa and Bihar, dated 17™ January
1976 and 25" October 1976.

3.0

3.1

3.2

3.3

The water resources below Kokpara allocated amongst the three riparian States
shall be utilised subjected to the provisions as under:;

West Bengal shall construct a barrage across the Subarnarekha at or near
Jhareswarpur to irrigate lands during the Khariff and Rabi season in the district of
Midnapur by utilising its allocated resources of 40, 000 acre feet of water above
Kokpara (vide clause 2.2.2) together with its allocated resources below Kokpara.

Orissa will be entitled to draw any part of its share as per clauses 1.1 above by
releases in the river through all the hydraulic structures.

Regarding flood moderation and the recognised need for flood relief, Orissa and
West Bengal agree to discuss and plan for a simultancous and co-ordinated
execution of an embankment system on either side of Subamarekha in consultation
with C.W.C, Ministry of Railways and Ministry of Transport, Govt. of India.

Bihar may also develop the Subarnarekha Valley for inland water transport as this
will provide a direct sea- face to the State.

West Bengal may construct a weir on the Subarnarekha above Chandil for meeting
West Bengal’s need within their allocated share.

West Bengal shall not construct any dam on the main Subarnarekha River above
the Chandil dam.

It is agreed that all these three Co-basin States will take effective steps to control
pollution in the river originating in their respective territories.

This tripartite agreement shall be given effect to in conjunction with the other
agreements already reached and appended hereto by co-basin States, and in the
event of any repugnance the terms of this tripartite agreement will prevail.

It is also decided that in the event of any dispute relating to this agreement and the
inability of the three States to settle the matter amicably through mutual
discussions a sole arbitrator of the standing of a Supreme Court Judge would be
appointed by the President of India to settle the matter and his decision shall be
final and binding on all the three States.

NEW DELHI
August 7, 1978

Signed on behalf of the Signed on behalf of the Signed on behalf of the
Government of Bihar Government of Orissa Government of West Bengal
(KARPOORI THAKUR) (NILAMONI ROUTROY) (JYOTI BASU)

Chief Minister Chief Minister Chief Minister

*kkiF
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percent of capital cost at the initial phase. This would have increased the water rate five times
at all India level. 2™ Irrigation commission in 1972 recommended that water rate should
cover the working expenses and interest on capital. All the Finance Commissions have
recommended complete recovery of O & M cost plus interest or some percentage of capital
investment, Eleventh Finance Commission has suggested for a fixed rate of Rs.450.00 per ha
potential utilized and Rs.150.00 per ha for unutilized. Irrigation being a state subject, the
matter has been left to States for Enforcement.

10.4.1 Irrigation Water Levy

Water rates in major & medium Projects in the State are assessed on basis of area
irrigated and the type of crop grown. The charges are levied per unit area (i.e., ha) basis
separately for Khariff and Rabi crops. For Kharif crops, it is compulsory basic water rate on
the basis of depth of water (or the class of irrigation) that the project is designed to supply
which is to be paid irrespective of it use. But, during Rabi, it is not compulsory and payable
on use. [rrigation water rate for Kharif is shown in Table 10.2.

Table 10.2 Compulsory Basic Irrigation Water Rate

SL.No [ Class of | Depth Water Rate for Flow irrigation (Rs/ha)
Irrigation | of water | 1961-62 | 68-69 | 75-76 81-82 98-99 | 2002-03
supply )
(inches/
mm)
1 ClassI | 28/710 [ 19.77 9.88 19.77 39.54 | 100.00 | 250.00
2 ClassI1 | 23/585 | 14.83 7.41 14.83 29.65 75.00 [ 188.00
3 Class III | 18/460 0.88 4.94 9.88 19.77 50.00 | 125.00
4 Class IV | 9/230 4.94 2.47 4.94 0.88 25.00 63.00

Source: Govt. of Orissa, Revenue Department Notification 5" April 2002.

The Water charges for Rabi crop have been fixed according to the water requirement
of crops. Water requirement is considerably high for water intensive crops like Ganja, betel

leaf and ‘Saru’ (Arum). The water charges for different crops as revised from time to time are
furnished in Table 10.3.

Table No 10.3 Rabi Water Rate for Crops (Rs/ ha)

SI.No| Name of crops | 1968-69 | 73-74 74-75 81-82 | 98-99 (*)| 2002-03
(**)
1 Paddy(Dalua) 19.77 39.54 59.30 88.96 225.00 | 450.00
2 Tabaco 37.07 37.07 55.60 83.40 210.00 | 420.00
3 Potato 24.71 24.71 37.07 55.60 140.00 | 280.00
4 Vegetables 19.77 19.77 29.65 44.48 115.00 | 230.00
5 Onion 24,71 24.71 37.07 54.36 140.00 | 280.00
6 Wheat 4.94 14.83 22.24 32.12 85.00 170.00
7 Maize 12.36 12.36 18.53 27.80 70.00 140.00
8 Mung 247 2.47 3.71 5.56 14.00 28.00
9 Groundnut 12.36 12.36 18.53 27.80 85.00 170.00
10 | Orchards 29.65 29.65 44.48 66.72 167.00 | 334.00
11 Sugarcane 34.59 44.48 66.72 100.08 | 250.00 | 500.00
12 | Jute 741 741 11.12 16.68 42.00 84.00
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Canal Renovation Works Undertaken by Farmers of WUA

Member of Panipanchayat Guiding the Operation of Gate to Farmers
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In 1961, heavy flood damage occurred over 3600 sq. miles of area, 6.5 lakh acres
of crops were damaged. On relief alone, the expenditure was about Rs.5.77 crores. In
1962, severe drought situation prevailed in most parts of Orissa due to failure of rain when
crop loss was more than Rs.60.00 cr. The year of occurrence of flood, drought and cyclone
has been given from 1961 to 2002 vide Table 2.9 of the book. Irrigation and flood control
are, therefore, two basic minimum needs of the state.

11.2.3 Planning for prosperity

From various angles, one could find that Orissa is the most backward region of the
country. The poorer the region, the more urgent is the need for accelerating growth but
there is greater difficulty in raising internal resources for investment. The plan provision
during five year plans from 1951 onwards are furnished vide Table 11.1.

Table 11.1  Plan Outlay
SL Plan Plan Expenditure State Central Total
No outlay resources | Assistance
(Cr) (Cr.) (Cr) (Cr.) (Cr.)
1 2 3 4 5 6 7
1 First Plan (1951-56) | 74.5" 68.1 8.0 60.1 68.1
2 | Second plan (1956-61) | 100.0™ 84.0 18.3 65.7 84.0
3 Third plan (1961-66) 160.0 -- 31.3 128.7(**) 160.0
4 | Annual plan (1966-69) 34.65
5 4" plan (1969-74) 60.05 55.92
6 5" plan (1974-78) 150.55 146.63
7 Annual plan (1978-80) 134.15 130.10
8 6" plan (1980-85) 556.00 469.95
9 7% plan (1985-90) | 1284.35 |  833.90
10 | Annual plan (1990-91) 2123
11 | Annual plan (1991-92) 245.2
12 8% plan (1992-97) 3111.5
13 9" plan (1997-2002) | 3388.58 2848.25
14 10" plan (2002-07) 3991.52 | 1891.83 (up
to 2005-06)
Source:(*)  Includes outlay and expenditure on Hirakud but excludes all centrally
sponsored scheme (vide ‘Orissa’s Decade of Destiny” by Dr.A. N. Khosla-
May 19, 1963)
(**)  On the basis of over all central assistance available for all states

SI.No 4 to 12 — For outlay and expenditure figures refer ‘Water & Related statistics by
CWC,
July 1998 pp 259-266.
SI.No 13 & 14 — Refer ‘Orissa Economic Survey’
SI.No 5to 9, Col. 5 - Refer Irrigation in Orissa, WALMI, 1991 Table 6.27, 7.17 and7.18.

Any plan for overall development of this backward but potentially rich State must
give priority to the solution of problems arising from flood and drought, besides
development of infrastructure. Storing flood waters during monsoon through reservoirs
and their regulated release during lean season of the year for irrigation, power generation,
flood control, navigation, recreation and maintaining environment and ecology etc.
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But his ambitious Tikerpara dam with Gania barrage and Bhimkund across river
Baitarani could not be implemented even today. The Tikerpara proposal was modified
during 1955-56 by lowering the FRL from RL 131 m (430 ft) to RL 99.0 m. But this
proposal suffered from the disadvantage of submergence and irrigation as the Athmallik
town is situated at RL 80 m. and Boudh at RL 90 m. For irrigation, it was proposed to
construct a barrage at Gania with pond level at RL 55.8 m. This necessitated rethinking
about Tikerpara; which gave birth to Manibhadra.

11.2.4 Manibhadra Dam Project

The proposal envisaged construction of 2070m length of earth dam with maximum
height of 49 m above ground level. It will have six earthen dykes of 2030 m long and a
350 m long main spillway having 16 nos x 15 m x 11 m radial gates. The auxiliary
spillway will be 650 m long and two surface Power houses having installed capacity of
960 MW. The project will generate firm power of 297 MW and protect an area of 657432
ha from ravages of flood. The project parameters were fixed on the basis of water
availability and minimum submergence.

Due to problem of submergence, it was not possible to provide exclusive storage
space for flood moderation above FRL 86.0 m. The highest recorded flood of August,
1982 with a peak of 44750 cumec at delta head Naraj carried a flood volume of 1513
thousand hectare meter. In order to reduce the flood peak to the level of safe carrying
capacity of the channels in Mahanadi Delta (i.e., 25, 500 cumec) a storage of 445 th. ham
is required. To provide exclusive storage space of 445 th. ham for flood moderation above
FRL, would affect Boudh town as the MWL may rise up to RL 93.10 m. Therefore, it was
planned to maintain the reservoir at RL 82.30 m during monsoon so that impingement of a
flood of August, 1982 magnitude or higher (200 year return period, having routed out flow
25, 500 cumec) will raise the MWL to RL 91.50m and still regulate the peak to 25, 500
cumec at Delta head.

This proposal also met the same fate as that of Tikerpara. Government of Orissa
dropped the proposal of dam at Manibhdra mainly on the consideration of large scale
submergence due to proposed structure. Moreover, the presence of Felspar deficient
Khondolite on the river facing slope of Manibhadra and Subalaya hills, abutment
conditions are not favourable. The foundation of the proposed dam was also considered
critical as at the final site location, the river bed consisted of a deposit of about 30 m depth
of sand below which rock strata was met. The proposal was to provide deep concrete cut
off extending into rock. It was apprehended that the dam constructed on sand foundation
may suffer from damage due to liquefaction under earthquake forces.

The proposal remained in the cold storage, and the danger of flood continued to
haunt the mind of politicians, administrators. engineers and particularly the inhabitants as
the coastal belt of the State continued to remain exposed to the danger of flooding, This
state of affair still remains unsolved.

11.2.5 Subalaya Barrage

As implementation of both Tikerpara and Manibhadra Dams across Mahanadi
were shelved due to large scale submergence and agitation by people, it was thought of
constructing a barrage at Subalaya to ameliorate the sufferings of coastal Orissa from
floods. In the first project proposal (1964), it was aimed at utilizing fully the available
water resources by submerging 1200 villages, three towns and thick forest growth.
Submergence and R&R problems became main bottleneck. Even after laying the
foundation stone by the Prime Minister, the project could not be implemented.
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This gave birth to the second proposal of Manibhadra Dam (1985) by reducing
power potential. Though the submergence was considerably reduced to 273 villages, two
towns and relatively less forest growth, this proposal was also aborted for similar reasons
after the foundation stone for the project was laid by the Chief Minister.

After premature death of above two proposals, another alternative was thought of
for flood moderation by dynamic storage with conservation level of RL 54.90 m and
MWL of 77.0 m, In case of 100 year maximum flood peak of 49264 cumec (17.4 lakh
cusec), the proposed barrage structure will moderate the flood to 24632 cumec (8.7 lakh
cusec) at the head of delta. Between the conservation level of RL 54.9 m to MWL of 77.0
m, about 73 villages will remain below the flood level for a period of six and half days.
The villages will be protected by embankments with road connections at higher levels.
This preliminary proposal based on topo-sheet study also ended in a fiasco as flood control
by a barrage structure is an impossible proposition.

It is ridiculous ‘to have the cake and eat it too’. To give relief to the people of
coastal region, it is necessary to construct another storage reservoir across Mahanadi.
Simultaneously, it is also needed that there will no submergence and R&R issues. Both are
contradictory. Thus there appears to be no solution to the vexed flood problem of coastal
region in the near future.

11.3 Basin Planning
11.3.1 Objective

Basin planning which is a component of State Water Plan is the corner stone for
future water resources development of the State. Planning process of a river basin can be
described as an orderly procedure to optimize the development of water and related land
resources. This would result in investigating the alternatives, programming of potential
projects with respect to a set of objectives, taking into account physical and managerial
opportunities and limitations.

River basin planning concentrates the planning effort in the natural hydrological
unit, the river basin. The basin level approach is based on the broad set of
interrelationships amongst the domains of natural phenomena classified into physical,
biological and human systems. It offers a framework for bringing out integration in
planning consistence with overall economic, social and environmental policies of the state
and that of the country,

Primary objectives of river basin plans of the State are as follows: -

1) To prepare long-term perspective plan for the development of Basin’s

Water Resources.

i1) To develop a comprehensive and integrated approach to the development of
water and other natural resources using water, within the constraints of
water availability.

i)  To review the management of existing water resources project and
incorporate necessary changes on technical and administrative aspect for
making the project sustainable.

iv)  To identify and set priorities for promoting water resource development
projects.

V) To formulate a long term Integrated State Water Plan for water resources
development.

vi) To create a data bank for posterity.

This is a continuous process for upgrading the State Water Plan.
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Table 11. 5 Mahanadi Basin

Sl. | Name of the |C.A CCA Irrigation (ha) | ITrrigation | Total demand
No | Project sgkm (ha) Kharif | Rabi | 9emand | including
(M cum) | evapo.losses(M
cum)
1 Jeera 115 4600 | 4140 1150 | 43.95 58.33
2 Lower Jonk 458 7500 6825 1275 | 68.44 -
3 Karandijore 67 2100 1890 |[525 | 18.78 24.77
4 Kutulsinga 83 2540 | 2032 889 |23.26 25.48
5 Upper Bheden | 311 11000 | 9900 | 4180 | 100.26 127.28
6 Lower 414 19000 | 17100 | 7220 | 171.63 224.75
Bheden
7 Lambodara 328 11200 | 8960 | -~ 89.61 102.81
8 Sankhabagan | 279 4650 | 4185 2093 | 49.76 61.33
9 Upper Tel | 597 13240 | 10592 | 5296 | 162.47 177.66
Dam
10 | Banjari nallah | 240 3400 3060 1394 | 27.54 39.00
11 Sagada 443 18750 | 16875 | 7500 | 170.18 228.57
12 | Upper Indra 337 7200 6480 | 3096 | 75.18 83.39
13 | Lower Lanth | 1131 30000 | 27000 | 9000 | 289.8 357.99
14 | Upper Udanti | 302 24000 | 21360 | -- 172.74 117.87
15 | Lower Udanti | 672 14000 | 12600 | -- 119.58 248.90
16 | Khadago 1980 37140 | 34912 | 1782 | 479.66 524.56
7
17 | Surabalijore 381 18000 | 16200 | 8100 | 177.2 213.21
18 | Upper Tel | 6061 9610 | 7688 2403 | 92.76 92.76
barrage
19 | Lower Tel | 1127 61000 | 54900 | 1830 | 551.82 551.82
barrage 0
20 | Uttei-Raul 1438 26474 | 23827 | 1138 | 283.31 393.85
4
Inter Basin Water Transfer
1 | Export to | -- 84986 | 76487 -- 669.30 | 669.30
Brahmani -
Baitarani
2 | Export to | -- 71631 | 50142 - 508.79 508.79
Rushikulya

(Source: - Mahanadi Basin Plan, 3 spiral study, O.W.P.O, Dept. of Water Resources,
Govt. of Orissa, Annex.3.1)

Table 11. 6 Budhabalanga Basin

Sl. | Name of the | Name of the | C.A C.CA Remark

No | Project river / nallah sq.Km (ha) Deokund project is
1 Budhabalanga | Budhabalanga | 461 24000 | dropped as it comes within
2 Sanjo Sanjo 111 3800 | Similipal R.F area.

Source: - Budhabalanga Basin 3™ spiral study, O.W.P.O, Aug 2004 pp 50-51, and
Annex.6.4 to 6.6.










11.4.1 Subarnrekha Basin

No major and medium projects are contemplated for the basin (vide Basin
Planning report, 3" spiral study, OWPO, August 2004 pp 78-79). Subarnrekha irrigation
Project is the only major project under construction which has been discussed in Chapter
VL

11.4.2 Bahuda Basin

There are no potential major or medium projects in the basin in future. Only M.I
(flow and lift) projects are contemplated. However extension of existing ayacut of
Baghalati is under progress (vide Bahuda basin, 3 spiral study, OWPO, March 2004 pp
21)

115 Interbasin Transfer

11.5.1 Need for Interlinking

Rainfall over the country is primarily orographic associated with tropical
depressions originating in the Arabian Sea and Bay of Bengal. The summer monsoon is
more than 75% of total precipitations. The uncertainty of rainfall marked by longer dry
spells and fluctuations in seasonal and annual is a serious problem, the country
experiences. Parts of Haryana, Maharashtra, Andhra Pradesh, Gujarat, Rajasthan, Madhya
Pradesh, Kamataka & Tamilnadu are deficient in rainfall and subjected to large scale
variations. This results in frequent droughts which cause immense hardship to the
population. During summer months, drinking water is not available as the rivers dry up
and groundwater level depletes. Due to extreme variations of rainfall when some parts of
country faces drought situation and unable to raise even a single crop, the other part
receives heavy rainfall creating flood havoc.

This necessitates diversion of surplus water from water rich zones to deficit areas
for multi uses, i.e., Irrigated agriculture, drinking & industrial water supply, hydropower
generation, navigation, recreation, recharging ground water table & maintaining eco-
logical balance. These coupled with flood control & drought mitigation with regulated
environmental flow in the rivers will accelerate economic growth. This practice was also
followed in earlier ages.

11.5.2 Practices in Ancient Ages

Our culture, civilisation, heritage, ecology and social conditions are deeply related
to rivers basins. All ancient civilisaitons have grown up on the banks of rivers and all great
epics written there by sages.

In the Vedas, the earliest sacred books of Aryans, mention has been made about
wells, canals and dams. In ‘Rigved’ four types of water sources are mentioned, viz, waters
which come from the sky or rainwater, those which flow in rivers and streams, those
which are obtained by digging and those which ooze out of springs (VIL49.2). In
‘Yajurveda' also mention is made of canals and dams. They are termed as ‘Kulya’ and
‘Sarasi’, Sarasi denotes a big reservoir of water as well as a lake.

‘Atharvaveda’ (I11.13) gives descriptions of digging canals from the rivers. River is
mentioned as a cow and canal as a calf. The ancient historical work mentions, an account
of gigantic feat of king Bhagiratha and his engineers of diverting the course of waters of
the sacred, Ganga from the altitudes of the Himalayas, towards the present Indo- Gangetic
plain, the granary of India.
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with a view to find ways and means to raise productivity while minimizing the wastage of
scarce water. This necessitates significant improvements in efficiency and flexibility of
irrigation system. With lack of flexibility in delivery, the farmers have insufficient
freedom in deciding the cropping pattern.

There is no national level assessment of over all efficiencies obtained from surface
and ground water. However, in general, the overall efficiencies obtained are in order of
35-40% in surface water and 65-70% in ground water. The low productivity Indian
Irrigated agriculture with irrigated yields ranging from around 1.5 to 4.0tonnes per hectare
for cereal crops as compared to about 5 tonnes’ha can loosely be attributed to
inefficiencies of management and improper operation of irrigation systems.

During the project planning and implementation stage, scope of the project is
identified and several targets are fixed. After the implementation of the project, out of the
set objectives some are achieved and some are partially achieved due to various reasons.
Therefore, after completion of the project, there is always a need of monitoring and
evaluation of the project objectives. It is useful for the following reasons:

(i) Impact monitoring and evaluation helps to assess whether the development

objectives have been met regarding improved agricultural production,

(i1) It suggests the introduction of mitigating measures towards achieving the goal,

which serves as a lesson for future projects.

(iii)Assessment of actual benefits (than anticipated during project formulation)

provides justification before making investment in similar projects.

About 22% of the completed irrigation projects, suffer from one or other malady
and about nine percent have a lag of more than 50% between the potential created and
potential utilized. Although no project ever functions exactly as planned at the designing
stage, improving performance of an irrigation system could result in agricultural
productivity thereby increasing the socio-economic condition of the farmers. It is also
required to know the causes of low performance so that further deterioration of existing
systems and improvement in future designing of new systems could be suitably effected.

It is pertinent to discuss regarding following few projects for which evaluation has
been made, viz. two major, i.e., World Bank funded O.W.R.C.P. and Hirakud, one
medium (Sunei) and two minor, viz, Kusunpur and E.C. aided Projects of the State.

12.2.2. Case Study

12.2.2.1 Impact Monitoring and Evaluation of OWRCP

The study was carried out by Agricultural Finance Corporation Ltd., Bhubaneswar
in June 2004 as monitoring & evaluation was explicitly stated as part of loan agreement.
OWRCP was a sector investment loan aimed to improve the agricultural productivity and
sustainability of States water resources sector, introduce multi-sectoral water planning,
integrate farmers in irrigation management and strengthen the States institutional and
technical capability in water resource development management and planning. Under
physical investments, two different types of projects were considered. One was scheme
completion which included completion of eight viable ongoing major and medium
irrigation projects. The other was SIFT i.e. rehabilitation and modernization of 25 existing
schemes.

After completion of the project period, this study was taken up to assess the current
situation with and without DOWR (Department of Water Resources) intervention. In other
words, the objective of the present study is to assess the impact of OWRCP regarding
agricultural production, water management, income environment and other social
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other crops are being cultivated in Rabi and summer season. As a result cropping intensity
has increased. In case of project area the cropping intensity is 114.13 as against only 99.97
in out side project area. Regarding project type analysis, the study reveals that in case of
SIFT sub-projects cropping intensity is 34.84% more than the outside project area. On the
other hand, in case of scheme completion sub-projects, the cropping intensity is more out
side the project area (99.01%) and less in project area (98.66%). But as regards to
cropping intensity calculated including the fallow, the scheme completion sub-projects it
is 102,05% in project areas and 101.52% in outside project arca. The above discussion
reveals that significant increase in cropping intensity was recorded only in SIFT sub-
projects. No change in cropping intensity was recorded in case of scheme completion sub-
projects. This may be due to the fact that increased agricultural activities are yet to be fully
geared up in scheme completion sub-projects.

Very less achievement has been made in respect of substitution of conventional
paddy crop by high value cash crops in studied OWRCP sub-project areas. The data
reveals that intensity of maize, sugarcane, cotton and vegetables etc. in Kharif season is
less in project area than outside project area. Improvement has been made in Rabi season
in which intensity of gram and vegetable is little higher in project area than out side the
project area. In fact, cropping intensity of paddy, a high delta crop is significantly more in
project area than out side project area. This clearly reveals that after the provision of
irrigation more areas have been brought under paddy cultivation rather than the cash crops
like sugar cane, cotton, maize etc. major reason being lack of remunerative market for
agricultural produces. Marketing of paddy is also a problem, but major part of total
production goes towards the consumption in own family.”

(b) Overall Quantifiable Financial Impact of OWRCP

“In the present study, an attempt was made to estimate incremental production of
paddy due to OWRCP, The analysed data reveals an incremental production of 1212.7
tons in the entire OWRCP area. Converting to this incremental production to financial
terms (@ Rs. 4000/ton, incremental income comes to Rs 4848.28 lakh/year. Project wise
breakup indicates 88867 tons in case of yearly implemented SIFT sub-projects (Rs
3554.68 lakhs), 8303 tons in early scheme completion project (Rs332.12 lakhs) and 24036
tons in mid scheme completion sub-projects (Rs 961.4 lakhs). Once the projects have
stabilized, the production from all OWRCP projects would be substantial. The project has
brought positive change in health, education, women empowerment and developing a
village level organization to look after irrigation infrastructure.”
(¢) Poverty Alleviation

“In present study poverty analysis was made following two different procedures, one
based on household income and another based on food consumption. The expenditure
incurred by a household to meet its domestic consumption is an indicator of economic
status of the household. To know the overall economic condition of the family/person not
only the income level is to be analysed, it is also extremely essential to find out the
expenditure level of the family/person to get a complete picture of the economic status. In
rural Orissa, Rs246 as per capita monthly expenditure on food items has been considered
as the poverty line to decide the economic status of a family/person (Economic Survey
2002-03). The analysis of the empirical data collected from sample farm households on
household expenditure below Rs 246/month on food item, while 73% of outside project
area had expenditure below Rs. 246/month. In case the early Scheme Completion and
outside project area the percentage was 72 and 75 percent respectively. Similarly based on
annual household income, below poverty line is defined by Govt. of Orissa, as those
families whose annual income is less than Rs11000. Early SIFT schemes had 45 percent of
the cases below poverty level while 75 percent of the outside area were below poverty
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The paddy crop condition in parts of Atabira and Godobhaga Canal commands is
observed to be constantly good and crop condition is poor in parts of Rampur, Barapali
and Sasan subdivisions.

The performances of NWMP/WRCP distributaries show a mixed trend. A steady
performance is observed in Parmanpur distributary while performance of Bargarh
distributary is fluctuating. Resam distributary shows significant increase in crop area and
water utilization. The performance of Bhimtikra distributary command shows a declining
trend.

About 592 ha of the command area is suffering from surface water logging, which
is scattered and distributed all over the command. The soils of the command area are
either in saturated condition or wet for most of the time due to cyclic paddy crop
cultivation in both the seasons. This results in lack of sufficient time for drying of soils,
which raises salts to the surface.

12.2.23 Performance of Sunei Irrigation Project.

Sunei Irrigation project has been constructed across Sunei River, a tributary of
river Budhabalanga in the district of Mayurbhanja at Lat. 21° 27-0" N and Long 86° 28’
0”E having gross command area of 9000 ha and cultivable command area of 7200 ha.
Year of commencement and completion of the project was respectively 1976 and 1992
.The project comprises of 2277 m long compacted earth fill dam 80m long chute spillway
with an objective of providing irrigation facilities to one of the most drought prone areas
of Mayurbhanja having predominantly tribal population.

To assess the impact of implementation of Sunei Irrigation Project, Central Water
Commission financed the proposal and entrusted to WALMI, Orissa for conducting the
study during Oct.2001. The study reveals that within the framework of traditional methods
of distribution and application of water, the Sunei canal system has led to improvements in
farm practices and production over time. The overall socio-economic condition has
improved. There has been significant improvement in levels of living of all the section of
society.

The conclusion and suggestions of the study are as follows:
12.2.2.3.1 Conclusion and Suggestion by WALMI

The notable direct impact of canal irrigation has been on farm practices and
production. There are changes in cropping pattem and cropping intensity. The input
structure has changed in favour of purchased inputs. Some of the operations have been
mechanized. There have been improvements in the overall socio-economic environment.
With agricultural activity having become market oriented; the rural economy has been
monetized. There has been significant improvement in the socio-economic infrastructure
facilities. The agriculture sector’s capacity to absorb labour has increased. It was observed
that workers have shifted from other rural activities to agricultural activities to increase the
rural labour force. Thus dependence of the rural working population on agriculture has
increased. The wage rate of agricultural labour has increased over time and there is also
improvement in working conditions. The land price has increased by ten times since the
operation of canal. With development, everyone has gained though some more than others.
The examination of important indicators suggests significant improvement in levels of
living of all sections of the society. Overall, the impact of canal irrigation on fauna and
flora has been fayourable.

282






12.2.24 Post Evaluation of Kusunpur M.LP

Post evaluation of Kusunpur Project was carried out by M/s Infratech Construction
and Consultancy, Cuttack in March 1996.This is a reservoir scheme comprising a
homogeneous earthfill dam of 815.5m length and un-gated 76.2m length ogee spillway to
command 890ha in Kharif and 13%9ha in Rabi. The project was completed during 1984.

Overall condition of the earth dam and the spillway were satisfactory except the
HR gate. But the distribution system was ill maintained. The major physical deficiencies
are as follows:

i. Bed of the canal has been silted. Bed width does not conform to the design
section,. Canal banks have been eroded.

ii. Structures have been out flanked. Some canal structures of both left and right
main canals have either failed or on the verge of collapse.

iii. CR gates are damaged. In most of the outlets, there are no gates. Thus water
flows through out the irrigation period. Only control is exercised through the HR
gates. In the process valuable water is is being wasted and designed ayacut is not
achieved.

During 1988, the earth dam has been raised by 0.60m without modifying the
spillway structure. The project was designed to provide class III irrigation, ie., 18"
(457mm) of water annually.

Following cropping pattern was adopted.

Kharif: Early paddy (65%)- 578.5ha
Medium Padddy(35%) 311.5ha

Rabi: Dalua (Hyv) Paddy (10%) 89.0ha
Pulses... (5.6%) 50.0ha

Certified ayacut during the Kharif is 55%9ha and Rabi nil, (vide CE, No.3244
dt.09.02.95). For the year 1992-93 and 93-94, the reservoir working table was studied
which shows that for the above cropping pattern, there is no dearth of water, both for
kharif and Rabi. Water depth of 818mm (32”") and 790mm (31") could have been provided
during kharif for 92-93 and 93-94, respectively. Thus the project could have been
classified as Class I Irrigation Project instead of class Il as contemplated in the project
planning. Further, there is water for supplying 1265mm (50”) depth t089 ha of Dalua
(Rabi) Paddy and 172mm (6.8") of water to 50 ha of pulses. This indicates clearly under
utilization of potential created.

Crop cutting data was collected from Agriculture Department, which shows increase
in the yield under project period. The same is furnished in Table 12.3.

Table 12.3 Incremental Production in Post Project Period

S1. No | Variety(Local/ Hyv) Yield (Kg/ha) % of Increase
Pre Project Post Project
. Kharif
(a) | Paddy (local) 800 2300 187.5
(b) | Paddy (Hyv) === 2900
2. Rabi
(a) | Paddy (Hyv) --- 3500 —
(b) | Pulses 450 1000 122

Source: Post evaluation of Kusunpur MIP(March 1996) Pp 17.
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12.4 Organisation for Development of Irrigation, Drainage and Flood Control

Orissa became a separate province on 1* April 1936. Feudatory States merged with
the province during 1949 after the country gained independence on 15" August 1947
Prior to that during British rule canal irrigation in Mahanadi Delta (Stage-I) and
Rushikulya Canal system were taken up which were major contribution in the field of
Water Resources Development, (vide chapter-V of this book). Construction of these works
was done by British Engineers. In Feudatory States some irrigation Development (Refer
Chapter IV) had also taken place in a small scale in which both Indian and British
engineers were associated.

Before independence, the development works were looked upon by one Chief
Engineer posted in Bengal. But after 1947, one Chief Engineer under the administrative
control of Works Development looked after entire development works of the State. During
1958, C.E (Irrigation) post was created for the first time to look after irrigation works and
flood management.

In 1962, the Works Department was bifurcated into two Administrative Department,
i.e., Works Department and Irrigation & Power Department. Under I & P Dept. there was
one C.E to look after overall development of irrigation and F.C and two Addl. C.E,, i.e.,
one to look after works and the other Design. Besides one post of C.E, Rural Engineering
Organisation (R.E.O.) was also created under R.D. Department (1962) for construction &
maintenance of (i) Rural roads (ii) Public Health Centers (P.H.C.), Revenue buildings
under Tahasils and Blocks and (iii) Minor irrigation projects.

Under I & P Department new posts were created, abolished or redeployed. This is a
continuous process and will go on in this fashion. In 1967, post of Addl. C.E, Design was
abolished but during 1972-73, one Addl. C.E post was created for Rengali and Bhimkund
Projects. In 1978, Orissa Construction Corporation was established to take up construction
warks of major, medium irrigation projects including bridges, and headed by Managing
Director in the rank of Chief Engineer. With commencement of works of Balimela Dam
Project, one post of Addl. C.E was created.

During 1980-81, R.E.O. was bifurcated into (i) Minor Irrigation and (ii) Rural Roads
Organasation. Minor Irrigation (M.I) came under R.D. Department from March 1990 and
finally to W.R. Department since 1996.

In 1982, the post of Chief Engineer was upgraded to Engineer-in-Chief (E.I.C.) and
Addl. C.Es to Chief Engineer. Subsequently, C.Es for Upper Indravati Project, Mahanadi
& Birupa Barrage Project, Rengali Irrigation Project and Design were created in between
1983 to 1988.

During 1990, Power portion was separated from I & P Dept. leaving exclusively
Irrigation. In the same year C.E.s for WALMI, Potteru Irrigation, Planning and another for
Upper Indravati Irrigation were created. Another post of E.I.C. for Planning and Design
was created in 1993.

Govt. of Orissa availed World Bank loan for completion of incomplete major &
medium Projects and for system improvement, which is known as Orissa Water Resources
Consolidation Project (OWRCP). As per Bank’s guide line there was restructuring of
Irrigation Department, which was renamed as Dept. of Water Resources (DOWR). The
overall objectives of re-organisation were as follows:

e Broaden DOWR’s responsibilities to include technical responsibility for basin
planning and created a State Water Resources Board for multi-sectoral decisions
regarding water planning and allocation.

e Create functionally specialized line units for each key functional responsibility of
new DOWR.
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12.5.2 Performance in Agriculture

Orissa’s Geographical area is almost 4.74% of India and its population as per
2001 census is 3.57% of country’s population. The state is rich in mineral resources and
has abundant water resources. It can be seen from the Table 12.4 that States contribution
to Country’s food grain basket is meager 2.04%

Table 12.5 shows state and region-wise analysis of levels of yield and compound
growth rate that average value of crop yield is highest in the southern part of India
followed by N-W region, Eastern and Central region. For the triennium ending 1992-95,
the average value of the yield is highest for Kerala and then in descending order are
Tamilnadu, Punjab and Haryana.

Table 12.5 States and Region—wise Average Yield & Compound Growth Rates of

Crops (At 1990-93 constant prices)
Sl | States/ Regions Average Value of yields (Rs / ha) Annual compound growth rate (%)
no
1962-65 | 1970-73 | 1980-83 | 1992-95 1970-73 | 1980-83 | 1992-95 | 1992-95
over over over over
1962-65 | 1970-73 | 1980-83 | 1962-65

1 | Orissa 411437 [ 407270 | 437484 | 5979.16 0,13 0.72 264 1.25
2 | Assam 572797 | 6241.20 | 6906.69 | 8196.82 1.08 1.02 1.44 1.20
3 | Bihar 3679.55 | 4009.73 | 404856 | 5678.08 1.08 0.10 2.86 1.46
4 | West Bengal 507457 | 561456 | 5943.81 | 995845 127 057 439 227
1 Eastern Region 433830 467131 | 494400 | 731850 0.93 0.57 332 1.76
5 | Haryana 392721 | 509001 | 622913 | 1012873 | 3.30 2.04 413 321
6 | Himachal Pradesh | 304815 | 373376 | 3917.69 | 5195.63 257 048 238 1.79
7 | Jammu & Kashmir | 298695 | 448140 | 5758.75 | 5567.01 520 2.54 -0.28 2.10
8 | Punjab 539562 | 747620 | 9707.65 | 13597.22 | 4.16 2.65 2.85 313
9 | Uttar Pradesh 397010 | 458998 | 5805.13 | %656.20 183 238 3.39 263
11 | North-west Region | 409275 | 502454 | 6422.63 | 9582.50 2.60 2.49 339 2.88
10 | Gujarat 367301 | 432657 | 569343 | 7460.09 2.07 278 228 239
11 | Madhya Pradesh 260349 | 283586 | 3069.65 | 4773.12 1.07 0.80 375 204
12 | Maharastra 289861 | 234357 | 379468 | 517694 262 494 2.62 1.95
13 | Rajasthan 174045 | 2217.10 | 2334.77 | 3m15.22 3.07 0.52 3.95 256
111 | Central Reg[on 2653.78 2763.12 | 3464.09 | 4943.84 0.51 2.29 am .10
14 | Andhra Pradesh 4064.96 | 4363.05 | 627623 | 9390.64 0.89 3,70 341 2.83
15 | Karnataka 320756 | 426723 | 4989.92 | 6969.70 363 1358 2.82 262
16 | Kerala 11375.65 | 12957.56 | 1233385 | 15625.96 1.64 -0.49 199 1.06
17 | Tamil Nadu 668949 | 78Y9.75 | 875647 | 1407394 | 2.10 1.03 403 251
IV | Southern Region | 487333 | SR72.68 | 6B4820 | 9990.63 2.36 1.55 3.20 242

All-India 373819 | 4256.79 | 5090.42 | 7388.05 1.64 1.80 315 2,30

C.V (%) 56.86 58.19 48.12 46.30 91.34 85.20 39.05 29.26

Note: 1. Average yield = (value of output of 43 crops/area under 43 crops)

(Source: Calculated from Govt. of India, Area and production of principal crops in
India(various issues), Ministry of Agriculture, New Delhi, Bhalla, G.S. ed Gurmail
Singh,(2001) Indian Agriculture: Four Decades of Development, New Delhi: Sage,
Pg,24-25, Orissa Development Report, Planning Commission, 2002 Pg. 109).

For Orissa, the average value of yield was only Rs.5979.00/ha, whereas it was
Rs.15626/ha for Kerala. As regards annual compound growth rate of yield over the period
1962-92, it is computed to be the highest for N-W region followed by Southern, Central
and Eastern region. A State-wise comparison reveals that the percentage annual
compound growth rate is the highest for Haryana (i.e., 3.2%) followed by Punjab and AP.
In Orissa, it 1s only 1.3 against all India average of 2.3%.

Orissa’s economy is characterized by high level poverty caused by unemployment
and underemployment. But the recent phenomenon is growing joblessness amongst the
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2004

Performance Evaluation of Sunei Irrigation Project by WALMI, Orissa Oct. 2001

Preliminary Report of Manibhadra (Ganaia) Barrage Project 1964 & Abridged Report of
Manibhadra Dam Project, June 1986

Preliminary Report on 1955 Orissa Flood by Revenue Department, Govt. of Orissa
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Lybrinth Spillway of Sapua Dam Spillway of Sanmachhakandana Dam (MIP)

Spillway of Hanumantia Dam (MIP) Spillway of Kanjhari Dam

.

Disclaimer:
The author craves the indulgence of the readers to bear with, for any

short comings or omissions in the presentation, giving them the
assurance that the data/ materials those are incorporated have been
culled out from various sources, for which no authenticity is claimed.
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