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.::: ::';';~'Oii"tX8ii~8fflt atale of Ilis river cllannell lind 
jlood ,m6ankmenl, of tM Purl' d'.,trict, roilll 
prDposals for Ih, construction of permanent oul· 
Ists, from rohich 80 much of tlas jlooa, (II i8 in ,:c •. 
elBB oj the capacitJl of tlis cliannel" ~av TI, alloroed 
to escape. 

. . 
1. Obj.ct. 0/ noh.-In Chapter XXVIII of the narrative, 

whioh I compiled .()f the principal events, oonnectsd with 
the administration of the oanals and embankments .in 
Orissa during the last-half ·of the nineteenth century, I 
alluded to the fact that, 88 far ae the Pori district is 
concerned, nothing had been done to provide any mcili. _ 
ties for irrigation, or to relieve it from the liability .. to_ 
inundation which natute has imposed on it. It may be 
of eome servioe to exhibit in greater detail tbe physical 
oonditions 0.1 that part of the delta of the Mahanadi\ which 
is within the Pori district; to notioe the sohem~s whioh have 
been suggested for dealing with the exoessive volume' of 
Hood; to examine the arlent to whioh the embankments, . 
88 they exist, are unable to resist the flood; to Ifhow the 
<lxpenditure inourred in reoent yelU'll in repairing the 
breaches; and to consider If any measures &l'e.. practicable 
whioh may tend to economy in the maintena.no&"of··'the~ 
fiood banks, or may le889n the injury :whioh is, to Ii oertain 
extent, inevitable. . . 

2. General diJBoription 0/ IA. ri_.cMnflele.-The Puri 
district receives its ahare of the flood of the Mahanadi 
through the Kawakhai, which is' an offshoot or spill 
ehannel of the Kat juri branoh of the lIlain river. The 
north-east oomer of the distriot is affected by the flood in 
the Deb, whioh is the name ' given to the lower part 0.1 the 
Kat juri branoh .. The area so affeoted is, however, oompa.· 
ratively small, and it noad not be further considered in this 
nots. The bed of the Kawakhai at its offtake from. the 
Kat juri is much obstructed by sand, and water does not 
lIow down it freely until it has risen in the Kat juri to 
about 12 feet on the gauge at Bellevne on the Outtack 
revetme;;t. . .' , 
, The Kawakhai and its western branoh, the Daya, SkirtV 

the high. ground whioh forms.the south.western limit of the 
delta and reeeive the drainage of a moderate area of 
country. The more important atieams whioh fall int 
the Daya are the Gan~. which join. just above Kantj, 
and tbe Moonagonee or Madagni, whioh is a hill stream 
of some size and whioh unites with the DaY. a short distaIice 
from its-end-in the Ohilka Lake. The Kawakhai divides 
into three branohes-the Kushbhadra, the Bhargabi, and the 
Daya, whioh, after the oustom of deltaio rivers, are of. the 
nature of high level canals. , 

3. Local drainag ••• -The looal drainage is provided for 
by the following streams :-The NUll and the Rathanohira 
drain the country between the Daya and the Bhargabi. 
These streams all unite close to the IOhilka Lake. The 
Dhanua takes the drainage of the oountry between the 
Bhargabi and the Kushllhadra, and in times of Ilood it 
receives spill from both of these rivers. The l'raohi drains 

· a small area of oountry between the Kushbhadra and a ridge 
of high ground whioh runs alon~ the boundary of the 
Outtack and Puri districts. It is jOlDed near the sea by the 
Kadua whioh drains part of the country on the left of the 

· K:ushbhadra. It seelll8 probable that at some former time a 
large river may have lIowed along the line of the Praohi. 
but it is lit Pl'Ilsent of mtle importance. The Praohi receives 

· "!1m. of the spill of the npper part of the Kushbhadra 
river, but the pteSent ohannel is 80 restrioted that at time 0.1 
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flood the water makes ita way- through gaps in the high 
ground on .the left bank of the stream and joins in the spill 
of the Deb which is the main branch of the Katjurl. 

The outline map attached shows the Kawakhai and its 
No 1 of la ... ttaobed. . branches • in. blua and tJ;Ie 

p local. dramage ohannels lD 
green. The Kushbhadra and the Daya keep to' one ohannel, 
which·in either oase grows very small in ·the, lower part. of 
the delta. The Bhargebi towards the end of ita course 
divides into several branohet.' , . 

4. ,Outlet. to "a.-The, Kushbhadra" joined by the 
Dhanu&, :fa11l! iuto the sea, about 16 miles east of Purl. 
The estuary passes throngh sand hills and is muoh ohoked by 
drift sllnd. The Bhargabi sends some of ita water to·the 
Sur Lak&, and thence paet the town of Purl" parallel' to· the 
coast, and so eventually into the seB: The larger part of 
its flood disoharge passes iuto the Obilka Lake in conjUD,," 
tion' with' the flood from: the 'Daya Bnd with the water 
coming down the· Nun' Bnd ·Rathanchir&.. At II time 'of 
high flocd &. large part of the Purl district becomes a lake. 
An early andnot·too prolon~ inUDdation probably does 
good. On the other hand, i1 the' flood comes late in the 
season and is 'at all prolonged,· it causes much injury. 

>0. Plan' and BlOWm8 prepared bg Oaptain Harril.-A 
section taken durlng the slll'Tey of: the rivera in theOriss&. 
delta· bytCaptaiu Harris in 1867.58, which is reproduced, -, 

ON ... 2· .. d'.~ lAneattaobed. will s~ow the relative lev,;ls 
. '. •. ,P .' and slZeBof the ohannels In 

tho Puri district,· The line along' whichthia section W81 
taken is shown on, the plan. which ~ccompaniesit; 
, ·6. ·First engmrles • .;.-The· question' of the loss ,to the 
cultivators, '.and indirectly to tbe State, due to flocd and 
drought, was first seriously considered in.' Orissa' aftsr the 
very high flcod of 1855. 

·Oaptain Short reviewed the eondition of the Purl district 
at some length in II note written· in. 1858, ·_whichwill be 
found at· ·page oJ of a collecticn of papers relating to 
Pari; 11 ·of reports by Captain' Harris. SU~f:tions were 
made that the volume of ,the flood Qf the M adi enter. 
ingthe Kawakhai should bereduoed, a greater proportionate 
volume to be sent down the challnels in the oentralpart of 
th. delta, i.e., in. the Outtaok district. 'No deta.i1ed oMeula. 
tiona·,.or plans· were prepared arid lIo'forecast was made of 
the" ef1;eot on the flood level' in the river channels iu the 
Cuttack district w hioh would be oaused by the extra volume 
which it was proposed to send down them. . 

. 7. SDhemes DJ East 1ndirs Irrigation and OanIJ10om. 
JlIIIIg.-In 1861 the East India Irrigation and. Canal Company 

, wae formed for the purpose of constructing lI8.Ilals for irriga
tion and llavigation inOriSSIl< and Bengal_ The original 
Icheme for Orissa provided for regulating the volume of water 
to be admitted to .the Kawakhai and for using the channels of 
th.· Kuahbhadra, Bhargahi, and Daya for navigation and 
irrigation With the aid of locks and. weirs. 

In a letter dated 16th September 1862. Colonel Rundall, 
'B.B., at that time Ohief Engineer of the Company, wrote 
that it was intended to limit the flood discharge of the 
Kawakhai to 150,000 cubio feet'per aenond. The distribu· 
tion proposed for this volume ·among the ohannels of tha 
Puri district was as follows: .... 

0.,-" 

The Praehi to take ... 9.376 
II Kushbhadre. '! 

... 9,376 
.11 Daya 

" 
... 15,000 

" 
Bhargabi 

" 
•.. - ·26,250 

" 
Nun " 

... 22,600 

" 
Dhanua " 

... 67,600 

Total ... 1,50,000 
, ' 

• ea. ... " llao>ller oilbio loot per _"d. 
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The' Kushbhadm, Day .. and Bhargabi were to be in the 
"osition of high'level.OIInals, while, the' Praohi, Nun, and 
Dhanua were to act as escape ohannels at lower levels, to 
which the excess water was to be passed by weir&. 

In fihe oaae of the Dhanua which unites with the lowez 
part of the Kushbhadra, the construction of an addifiional 
cmtlet to the sea was contemplated. . 

In a memorandum dated 22nd April 1863, Oolonel 
RundaU proposed to reduce. the flood discharge of. the 
Kawakhai to 75,000 ouseos, whioh was.to be passed by the 
Kushbhadra, Bhargabi,. and .Daya, with' escapes to the 
Praohi Bnd Nun.· He had ebandoned the idea of using the 
Dhanua as an esoape ashe thonght.that this part of the 
district was too valuable. He contemplated reduoing the 
maximum i100d volume of the M&banedi. by . means' of 
storage reservoirs on the npper tribntaries.; '. .'.' ' " . 

8. Mr. Levinge,. who suooeeded Oolonel Rundall as 
(Jhief Engiueer to the .Oompany, in B note dated 3rd 
August 1863, pro~osed the following distribntion of the flood 
of the Mahanedi.. Taking ti,e greatest volume of flood 
above N arej as calonlated by Major Harrie to be 1,800,000 
OUS8CS, Mr. Levinge proposed that 675,000 ousoes shonld be 
passed into the Katjurl Bud 1,125,000 ouseos sent down the 
main stream. This he proposed, to effeot by making the 
weir at Narej &Oross the heed of the Katjnri 3,600 feet ill 
length Bnd with its orestat R. L. 78'Ou above mean seB 
level. As built, the Naraj weir is of abont this length, bnt 
the crest has only been raised to R. L. 73'50, so that the 
propottionate volnme of flood which passes into the Katjurl 
is much larger than had been intended. • , . 

The head of the Kawakhai was to hava been closed and 
Blui098 built to p888 the 75,000 ouseos whioh. was the 
volume of i100d assigned to it. . .• ~ '. 

Mr. Levinge in a note dated 10th March 1864 furth9l! 
pro'posed to distribute the volume of. 75,000 cuseos. as 
follows 1-. . 

The Kushbh.dm to take 22,500, half of which wonld be 
esoaped t.o the Praohi: the Bhargabi to take 37,500 ousecs, 
of whioh 30,000 was to be pa.sBed to the estuary of the 
Kushbhedre by means of an embanlted 9BOape fonowing 
the course of the Dhanua: the Daya was to take the 
remaining, 15,000. Mr. Levinge cslonlated taat ·the 
Gangua . Nala might bring to the Daya, after heavy 
local rain, B 'Volume of 22,500 cusees, and he proposed 
an eaca'pe from the Daye. to the Nun to be made near 
Kaoti Just below the con/luenB8 with the Gangua to take 
30,000 cnesos, so leaving 7,500 CUSSOB to pase down the 
lower part of the Daya. '. ' 
. 9. Oommiuioll of 1866.-Alter the famine of 1865-1866 
a Oommission was appointed to enquire generBlly into tae 
extent of the injury to crops caused by inundation in Orissa. 

For the Pun distriot it was reported that the estinLated 
loss dne to the inundation of 1866 was 23,01,533 mannds of 
paddy. The conolusion arrived at by the Oommittse WIlS 
that Government wonld be jnstified in spending for the 
.Purl district a sum of 20 lakha . in· preventing loss. 
This was on the basie that Government would save, as an 
average, Rs. 14,989 per annum, for whioh remiasions of 
revenue had been Bllowed, and that th\rent-payers ahonld 
payannnBlly Re. 1,85,000 to ensure the, crops on the area 
liable to inundation. The Oommissioners were further 

el'angnph 61 01 \be .. pori. of opinion: on the suppo-
sition that the land liable 

to inundation &bonld be fully proteoted and sJ.so provided 
with facilities for irrigation" that the inoraa.se in the yield 
of the O'tOps on this area might be worth from 30 to 40 
lakhe per annum. The i100d of 1866 wa.s not a particu
larly high ODe, but it was of longer duration than ususl, 
and 80 ""used e:meptional injury to the crops submerged. . 

10. Rongh 08J.oulatioos were made in the Ohief 
Engineer's office of the cost of the embankments required 
throughout Orissa to give efficient protection, and are 
attached to a note by Oolonel Rundall, ~ho WIllI then Obief 
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Eng~r to the Government of Bengal, in whioh he 
reviewed the report of the Oommit€ee. Acoording to the 
division of the flood volume proposed,' the Kaw&khai was 
to receive 130,000 cusees. It W&B proposed to completely 
embank the Kushbhadr&, Bhargabi, and Nun rivers, and 
to embank the Kltwakhai and Daya on the left bank only, 
leaving the right open io .flood throughout. The esti. 
matedoost of the embankments pro}losed for the Fun 
distriot amounted to Rs. ,7,95,420. This, however, made 
no provision for the cost of the lend or for the oost ..of 
the weir or Bluioes. required to restriot the discharge 
entering the Kawe.kha.i, or for the escape to the Nun. 
The projeot also involved expenditure in the Cuttaok 
district in order to accommodate the inoreased flood volume 
whioh it would reoai ve &S a conseq uenoe of the restriction 
of the Kawakhai .. 

'11 •. It was, however,decided· that it was not pmoticable 
"Note bY-Colonel Haig 11,1, and' to tax the landlorda .or 

memorandum by Si> George'CampbeiL. occupiers of the land whioh 
would be protected and benefited, and no aotion was taken. 
It was hoped that the oanal works which were in . progress 
would do muoh to give 'Proteotion from flood. At that time 

. the extension· of th8' canal scheme to the Fun diatriot was 
still contemplated. The reasons for holding that it was not 
praoticable to le'l'y a special oeBS ·for protection from flood 
were not stated, and they are not quite apparent, but they 
were probably oonnected with the terms of the settlement of 
the land revenue.' 

12. Val," of protection from flood not· get delermin.d.-If 
the figures given by the Committee caB- be relied on, it 
would seem that the average gain to the oultivators from 
the protection· whioh 'it was proposed 4;0 give wonld bave 
been very oonsiderable. There is, however, I think, even 
now little· aocurate information a1ailable as to what, on the 
average, the . loss or· gain to the cultivators in the Purl 
distriot from flood really is, and until this is ascertained, it ill 
impoBBible to say what expenditure it might be p~dent for 
Government to inour, . " 

In the report by Mr. Maddox on the recent settlement of 
the land revenue, the question of the injury caused by 
inundation is discussed 'generally, but there were proba.bly 
no data, or at all events not sufficient data, to allow of any 
e:mct estimate being ·formed. In one' particular . oase 

t Par~ph 90, psi. 61 of report. . ~ •• Maddox has stated his 
. '. opUllon t that an annual 

10BBO£ revenue of Rs. 4,000 will be sustained in the Dhanua 
basin if the present polioy with. respeot to the gap in the 
Bhargabi bank at Adlabad is maintained, while the loss to 
the' zamindarsand oultivators must be o~ course muoh 
~ater. 

In 'the rt'Bolution by the llengal Government on the 
Settlement Report dated 4,th Ootober 190), it is shown 
that as an average, the incidenoe of rent, or, as it is termed, 
of settled assets per aore, is as follows :_ 

: Cuttaok distriot 
Balasore' " 
Fun 

" 

... ... ... 
Rs. A. 1'. 
283 
1 10 7 
1117 

In assessing the revenue paya.ble, the proportion of the 
settled aBBets fuken is-. . Rs. 

Ctittaok distriot 53 
Balasore " ... liS 
!'uri" 68 

• 
This would seem to indicate that it is not oonsidered by 

the Settlement Officers that the liability to inundation causes 
any material risk to the zamindar, though doubtless if the 
floods were batter regulated the rates of rent would rise. 
Mr. Maddox shews that the incidenoe of the land revenue per 
acre is on the average Re. 1'09 in Puri as oompared with 
Re. l'31i in Cuttack (paragraph 556 of report). Al!Bnming 
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that in either case the revenue bean II similar proportion 
to the value of the produoe, this would indicate that the 
gain dlle to proteotion and to irrigation, both of whioh are 
given to.. oousiderable extent in tne Cuttaok distriot, is not 
00 great AS might have been antioipated. 

13. I""oIigali ... b/l Mt'. /lMnrJ a/tet' flood 0/18rB,-After 
the high llood of 1872 an inve.ti~ation was made by 
Mr. Rhind into the oapROities of discharge of the 'various 
lr.-anohes of the 11: ahanadi in the CuttaOE distriot. The 
investigation was made on the basis that it was desired "> 
limit tbe dieoharge of the Kawakhai to 46,000 OUBeOS and 
to pass the rest of the lIood to the sea by meaDS of- tbe 
ohannels .intbe; Cuttaok di,mot. No. oaleulations were 
therefore made at ru. time as to the oapaoities of -disoharge 
of the . ohnnels· in the PIlri distriet. It,......... howeverj 
'neoe~to determine the volume of llood whioh had 
p8BB8d mto the l'uri di.triot, and M ... Rhind oaleuIated this 
at 334,483 0118809 for the llood of 1812. The eonolMion he 
am ved at wo. that, hy an expenditure of III little'over 40 J 

lokh. the disoharge of the Kawakhai might he limited as 
proposed to 46,llO()' ous8Ot!> and thl> oha.nnels in the Cuttaok 
distriot so embanked as to pass the rest; of the lIood volume 
to the sea His estimate inoluded the coot of the weirs or 
sluioes required to adjust the disoharges of the diff~en. 
braWlhes of the rivers and of the earthwork in the embank
ments, bn' it made no provision for the cost of the laud 
whioh would be required and whiohe would he considerable. 
No orders of Government welle recorded on Mr. Rhind'.'· 
report and propoaala. and the mattar was allowed to, drop. 

14. DecMon not to e..ts!14 1118 Dallal "1/.1.". to ,M. Puri 
di.lricl.-In 1876, when a modified Boheme for the canals 
was' oanetioned by the Secretary of State, it was definitely 
settled that the canal worb should not be extended to the 
Purl distriot; 

16. O.fJrlIJitili 0/ II .. P" ... · ri_, .,.".Ugated 611 M,'. EM"",. 
-III 1882 pomplainto were made by the Officer in oharge oj! 
th... settlement of th.. Kn"rda Go-Yernmsbt Estate that 
serious injury was beiog cauoed by inundation to the landlr 
in that estate on the right bank of the Daya riV8l', • These 
referreci more particularly too injDr1 whioh .was aaid to be' 
due' too aertaino breaohes haviDg been left open filii Teremole, 
whioh io about 22 miles belolil' the offtake of the Days., 
This led too a general enqniry being made into the oapaoitiea 
of diBcharge of the Pilri rivers, viz., the Kawakhsi,. the 
KUBhbhadra, the Bhargabi, and the Day.. The enquirj' 
involvad III large number of loborious oaleulations, and' i1l 

• Lotte> !Cd. 2181, d~ted 29th April was not till AprU 1891 thati 
1l!9L,. fIoorn SaP,riatendiDg 1Dgin_, a report- wae' Bubmitted by 
Qri.a. Cirol .. , to Cbief ~ .. r. , Mr'. Rhind, Snperintendiug . 
Engmeer. Mr. :Qhmd oaloulal:9d that nnder the' oonditions 
11hen obtaining" and whioh practically still obtain; the 
greate.t I!l'Obable· volume 11£ lIood whioh might enter thl> 
Kawakhat mar be rookoned at 277,180 cuseca a8' oompared' 
with 250,000 OUBeoa whioh entered in 1885 and with 334,483 
onseos which entered in 1872. He further caloulated thaff 
in, the llood: of 1885 .. volume of about 60,000' 01lSeCIi 
8Iltered tha Kushbhadra, while 74,000 OU880S eutered the' 
Bhargabi, 18Rwog 126,000 OUBeos as the volume which mUse 
have' pssssd' into, the Daya at ita helld. 

Mr. Rhind il1vestigated the proble~ of how to pasS's'noli' 
voinm8ll, which are far greater than the natural ohamie1s' 
0811' aooommodate, between embankments, and gave oerfain' 
ligureflo sh~wiDg the heights of the embankments: iequirecf 
and the distan08lf they would have to be retired from' the 
ohannels. The ~ethod o! dispooing of the llood by' 8BO&p1!S' 
~. the lo"'!'l' drainage linea (~uu, Dhanna, and Rathan" 
ohll8), which had heeD origmally proposed by ColoileP 
-Run~all and" MT., I..eV!nga, doe8 not appear t\) have heelli 
CIOtI8l~ by MI'. Rhind. Tbe report WII8' reviewed bY.' 
lh-.,Odling, who,was then Ohief Engineer, ina note dated! 
6th, June 189li, and the orders of Go"'lrnmeut are oontainkl' 
in Bengal Governmeut letter No. 962I., dated 4th August;' 
LSlIlI, to the CommiasioD8l' of Orisea. In this it. was rulecl 
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that .. any extenSive remodelling of the embankments in 
Orissa may be considered 88 beyond the range of prao· 
'tioahle proposals." It W88 decided ,that the gepe at 
Teremole whioh had heen open since 18;9 should not be 
0I0sed. • 

16. Olassifoation of embtmkments.-In 1890 a qnestion 
was T&iaed conoeming the upkeep of certain marginal em
bankments which had been superseded by new embank. 
ments constructed in connection with the canals. Ordera of 
Govemment were issued' in letter No. 10961., dated 25th 
Jw.ly 1890, that 8uoh marginal embankments as had been 
soperseded should cease to be publio embankment!; and lists 
of snoh embankmente were oalled for. Laterm Bengal 
Government letter No. 5221., dated 25tll, April 1892. liste 
of all the embankmente in the Orissa Cirole were called for 
in which the embankments were to be olassified, showing 
BUCh 88 it W88 proposed to abandon. This was said to be 
required in connection with the resettlement of the land 
revenue then in progress. 

The classification then made was approved by Govern. 
ment in letter No. 3486L.R., dated 14th J o1y 1894, from 
the Revenue Department to the Board of Revenne. Under· 
this classification the embankments scheduled in the Purl 
district were 88 follbws:-

Class 

" 
" 
" 

TI.~To be retained permanently ••• 
TII.-To be retained for the present 
IV.-,-To be abandoned at commence-

m~nt of a new' settlement 
V.-Alreadyabandoned 

Mileo. ...... 

'103 1,296 
105 915 

'59 3,553 
66 2,515 

17. E".oankmmt. on IOMI draiNlJg' line •• -The embank· 
mr.nts 'scheduled in class V were mostly on the interior 
drainage lines, such as the Dhanua, Nun, and Ralhanchira. 
They were of small importance and were in detached 
lengths and only come into action' when breaches, ooour in 
the main banks. Should escapes be made in the main em· 
bankments regnlating the flood discharge to the interior 
drainages, it may very possibly be a step forward, lat.,r on, 
to take"up the original proposals of Oolonel Rundall and 
Mr. Levinge, and to embank' the ohannels in a manner 
suitable to the discharge to be passed. " 

18. lletJisiota of c/fJ.,.ific.jion.-Af!er I had had an oppor
tunity of going over the embankments in detail, it appeared 
to me that in a goo<l many instanOBft embankments had been 
scheduled in 01_ IV whioh are of use and which in my 
opinion should be maintained., It is true that they do not 
give complete protection from high iloods, bnt they protect 
sites of villages, and are of service in maintaining the regime 
of the river channe\s. ' The general ground !take is that the 
natural channels shonld be made to pass 88 much of the flood 
as is practicable and that the exoees volume should be 
allowed to escape at fixed points. I therefore revised the 
oIB1lSification of the em bankment& thron ghout the circle, doing 
away with the eomewhat artificial distiuction between clasa 
II and clasa ill Under my olassi6cation Government will 
maintain in the Pori distriot 250 miles 1,313 f""t, while 
23 miles 4,355 feet among those in elsss IV will be struck 
011 our books. It is of course not intended that this it to be 
an absolute decision. Further oauses may render it desirable 
to maintain other embankments, or to give np some of those 

'-. now maintained. The new claasi6oation has been approved in 
Bengal Government letter No. 405L, dated 4th March 1902. 

19. , C.tl8idtrlJtion of _.urts ",lik" mtlg bB prtJCtkaol. 
for Jilting Ihe di8tribution of flOQd.~It may then, I think, he 
taken 88 established that the condition of the Pori d,strict 
is not suoh 88 to demand any heroic measures, and that it 
is not practicable at any reasonable oost to materially rednce 
the ~olnme of flood which it Illnat repeive throngh th", 
Kawakhai. 'What has now to be considered is, whether it i8 
desirable, and, if BO, whether it is practicable to regnlate 
better than i8 done at present the distribution of that part 
of the flood' volume which cannot be passed to the sea 
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within the embanked channels. There can, in my opinion, 
be little, if any, doubt, but that in the interest of the land 
which is liable to inundation, taken 88 a whole, it would be 
better that the exoess volume of flood should be passed out 
from tbe river. at fixed places and in a more or less fixed 
proportIon, rather than, as at present, it should p&88 through 
breaches, tbe position of whioh is uncertain, and whioh, once 
they havjj' upened, can, 88 'a rule, neither be controlled nor 
closed till the end of the flood season. The last point is of 
importance beoause it somstimes happens that a lowfl90d 
late in the Se8sOD' finds breaches open whioh have been 
caused by an early high ,flood ana does muoh damage. 
This was the CBBe in 1866, when there WBB a low flood 
on the 20th September, whioh caW!ed injury. (On page 33 
of the Report ilf the Oommittee of 1866 it is shown that 
12 breaches were re-opened in the Pori district by this 
low, flood). With paved esoapes of the nature proposed, 
at a comparatively high level, such a low flood would pass 
oft within banks. '. , • 

What has next to be considered is how the oo.t of snoh 
regulation of the spill may oompare with the cost of making 
good the breaohes under the present system. ' 

The following notes of the flooda of the 22 years, . 
1879 to 1900, whloh 1 have oompiled from the recorda of 
this offioe, will show approximately what the cost of making 
good breaches has been under the existing system:-

1879. 

• N at"rs and lilll8 of flood. Ooot qf making good breaolw. 

High Hood: Naraj gauge 91'00 on 13th 
Angust. At head of KW!hhhadra 68'28. 
At head of Daya-Il)largabi 5.'j·OO.Stated 
in Hood report thal Kushbhadra 'breaohed 
in both bauks near the- heaa; that Daya 
breached at vadoW! points in left bank, 
and also Bhargabi. 

Estimates sanotioned for lllling breaches 
in' Kushbhadra Re. 6,280 and Kawakhai 
Re. 1,293. No entry in the register of 
estimates BB regarda. Daya and, llliargabi. , .. 

1880. 

M odium flood. 89'25 atNaraj on 3rd 
'July. Brt'Mlhes reported in Kushbadra 
and BharltBbi. 

Estimates SIlnotioned for closing breaches 
Rs. 2.957 on Kuahbbadra and Re. 11,368 
in No. IS Subdivision (Pipli or Puri district), 
whioh probably means chieHy Bhargabi and 
branches. 

'1881. -

Medium flood. 89'25 at Naraj on 26th 
July; 63'117 at head of Daya. Kuahbhadra 
bre ... hed heavily on right bank. Several 
breaches in Bhargabi.. Apparently Daya 

. , not breached.. 

" 

, No ent,.,- in register of estimates for this 
,ear for either breach filling or retired lines. 
Apparently dealt with in the following year •. 

- -1882. 

Low llood, 86'30 at N araj on 24th J oly ; 
, 67'85 at h<ad of Kuohbhadra; 51'4[01 at head 

of Daya. l>< 0 breaohes recorded. 

N (, specifio estimates for breach filling or 
retired lines, bnt an estimate for annual 
r"Pairs to embankments. No. 5 Subdivision 
(Pipli) for Rs. 41,609 probably includes 
breach filling on aooount of Hood of lJl81. 

• Non.-Blgh 80041 in the Mahaoadlll wb.eD. the gauge at Ns".j read, 0" 
Medium Rood. in the atabanadt t. whera Ibe gauge at Naraj readI OYer 
Lo" 800d. iD. &be Habaaadi ia .blll the gaup a' ~.Nj reada _ *h_ 

AIl pop nocIiIIp .... _ '" lb. m __ len! da_ iD _ iD \be a...Ja. 

90'00 
... 670(J0 

87'00 
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1883. 

Nat"", and lime of flood. 

Low flood. 86'60 at Naraj in July. 
Breaches reported hi Bhargabi and Sur 
Lake emh .. "lanentl!. 

COBt of makmg good b.:eaclwB. 

Estimate SBnotioned for oompleting h.n 
finished works, retired lines, br8BOh filling in 
No. II Subdivision, Ra. 10,701. Estimate 
SBnotioned for tHliD g breachee, Bur Lake, 
RI. 2,801, and Kanohi Rs. 1,548. Estimates 

. sanotiolled for retired lin_ 
Rs. 

Kawa.khai ... . ... 5,159 . 
Kushbhadra ... ... 753 

~~~bi 
... . .. 2,664 ... ... 13,1li8 

Kanc· ... . .. 11,125 
Bunamahi ••• . .. 1,567 

1884. 

Medium flOod. &7'60. lit Naraj .. on 26th 
July; 69'05 at hea.<l ~ Kushbhadra j 52'67 at 
head of Days.. No breaches in Kushbhadra 
and Daya, but one in. Bhargabi and others 
in Kanohi and Sur LIlo1l:Ei (the Kanohi is an. 
offshoot of the Bh.l!rEabi and. thll Su.r Lal. II' 
receives flood from Bhargabi. through. the 
Kanohi). 

Estimate 'SBnotioned for filling breaches, 
RI. 435 Kawakhai, Rs. 726 Kanohi. Esti
mates sanotioned for retired lines-

Kawakhai ••• 
Daya ... 
Ku.hbhsdra ••• 
Bhargabi ... 

... 

... ... 

Re. 
1',777 
4,985 
1,520 

18,415 
1885. 

High flood. 90'75 at Naraj on 26th Jnn~; 
71'90 at head of KWlhbhadraj 64'67 at 
head of Daya. .,' 

O!;llrushbhBlba o~ one breaoh reported.. 
on. right neRr head aad two .breaches on left, 
whioh is remarkable ooll)lideriog' the height 
of· flood and that if; had breached heavily 
on right in 1881 with lower Hood. On the 
Daya there were three breaohes OIl right 
bank and 24 breQ.<Jhes on left. On the BliBr
gabi there were £bree breaohes OIl right and 
live OIl left. 

Estimates were 
breaobes-

Kawakbai ... 
Kushbhadm .... 

. Days. ••• 

Bhargabi ... 
. Kanohi ... 
Sur Lake . ••• 

SBnotioned for filling 

Be. ... 1,:J79 .. . 459 
8,655 

• f 4,229' 4,283 
' 1,550-

10,062 

188(;. 

Low floo.d. 82'50 at. Naraj. on 19th July. Esfunate SBnctioned for fiUing breach 
~o, br~llel ot anl QOnse'lU8I1Oe. Dhanrialt NDlR; Rs.313. Retired line OD 

. Bbargabi sanctioned; Rr, 2',416. 

1887. 

Medium flood. 87'70 at N amj on' 26th 
August; 62'12 at,bead of Kushbbadra; and 
52'tit at head of Daya. No breaches _ 
ported for Kuehbhadra or Day&, but a 
number of breaohes in Bhargabi. 

, ' 

Estimates SBnctioned for filling breaches in 
Pipli Subdivision for RI. 7,554. Details not 
specified, but probably mainly for Bhargllbi 

'and its branches. Retired .lines SBDotioned-

KaWBkliai 
Bhargabi 

Re. 
...I,lIl4 
... 12,064 

1888; 

Low flood. 85'80 at ,N araj on 11th Estimates sanctioned for filling breaobes 
August; ouly breacheareported were in the PipJi Snbdivieion, Re. 935. Retired lines 
branches of lower part of Bhargabi and in SBuctioned.,... 
Su.r Lake. . 

Medium' flood., 8'1"00- lit Naraj· on 20th 
August •• At head of Kuslibbadra 68'20; 
At head of Daya 61'91; One BUlsU' breaoh 
ill Kushbadra right bauk. No breach.in 
Daya; several breaohes in the lower .. part. of, 
Bhargabi and Su.r Lake. 

1889. 

Daya _ 
Bhargabi: 

••• ... 
Rs, 

••• 4,325 
... '8,526· 

No speoia! estimates sanctioned for filling 
breaohes. ~l.'heB8 were probal.ly provided for 
in the general:repair estimates; . 
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1890. 
Ooot 0/ mlilcillg good breQIJhu. 

Low flood. 85'90 at N araj on on 12th 
July. No breaohes reponed. 

1891. 

Nil. 

Mediom flood. 87'90 at Naraj 00 30th 
Joly. At hoad of Knshbhadra Ii8·36 .. At 
head of naya 62'07. A few small breaohe$ 
in Knsbbhadra. None in nays, but several 
in lower part of Bhargabi. 

High flood. 92-10 at Naraj on 26th 
J oly. At head of Knshbhadra 73'5. At 
he~d of 1)aya 56'67. Knshbbadra broaob
ed at Of mile right baok and several places 
left hank. Daye. breached heavily 8i mile 
and 10! mile left bank and several other 
places lower down. 

Bbargabi aeriOOl8 breaohes at 6 miles and 
at 221 mile. both on left bank and many 
other smaller one.. . 

Estimate. sanotioned for filling breaches

Kushbhadra 
Bhargabi 
Kanoht 
Sur Lake 
Athara Nala 
Naya Nadi ... 

Retired line sanctioned
Bhargabi 

1892. 

... 

Rs. 
22 

1,816 
449 
601 
57 
66 

5,279 

Estimates sanctioned for filling breaoh_ 

KIIowakhai 
Knshbhadr. 
naya 
Bhargabi 

, .. 

R9~ . 
... 2,036 

3,249 
... 10,123 
... 4,291 

1893. 

Medium flood. 87'75 on 26th September; 
67'83 at head of Kushbhadra and 50'97 at 
head of Daya. Two breaches occurred in 
Bhargabi. Kuehbhadra and naya not 
breaohed. 

Medium flood. 89'401at Nataj on 28th 
July. At head of Kushbhadra 69'15. At 
head of Daya 52'07. Kushbhadra broaohed 
in 1st mile; 1)aya slight broach; several 
breaches in Bhargabi. 

High flood. 90'55 at Naraj on 1st July. 
At head of Knshbhadra 69'95. At head of 

'!Jaya 62'47. Broach in ht mile, Kush
~hadre.. Six breachee in Bhargabi. One 
broaoh in right of Day&. No breaches in 
Daya left. . 

High flood. 92'10 at Naraj ou 25th July; 
7135 at head of Knshbhadm; and 53'67 at 
head of Daya. Kushbhadm had a large 
breach in 1st mile, right.·. DaY" lar~ 
'breaoh in 11th mile left and two breachee m 
left lower down. Some hree.ohee io lower 
portion of Bhargebi and branobes, but 
owing to breach at Adlabad having beeu 
opeu, this was of n.o great importanoo. 

No estimates .a~otioned for filling broaohes, 
but retirO'i linea sanotioned ..... 

Daya 
Bhargabi 

1894 .. 

.Rs. 
5,005 
3,163 

E.timato. sanctioned for filling breaohes

Knshbhadra ... 
Daya 
Bbargabi 
lSur Lake 

Rs. 
1,921 

'" :lIi3 

Re,ired lines were sanotioned-

5.595 
1,658 

1895. 

Kawakhai 
Daya 
Bhargabi 
lJhauriah Naia... 

R •. 
... 1,640 

998 
... 5,683 
... 

l,30a 

Estimatoil sanotioned for filling breachee
Re. 

linsbbhadra ••• 2,616-
Bhargabi 425 

Bree.oh •• at Adlaoad en Bhargabi and at 
Palaspur in right of Daya were lett open. 

1896. 

Estimates sanotioned for filling breaohes

Kushbhadra . ", 
Daya 
Branchee of Bhargabi 

Retired lines sanctioned-

Daya 
:Bhargabi 

... 

Ra. 
6,684 
6,1l71 

341 

nS. 
487 

1,1>06. 
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1897. 

Naturc and time of flood. 

Low flood. 86'10 at Naraj on 14th 
August; 57'98 at head of Kushbhadra; 
and 46'97 at head of Daya. No breaohes. 

Low flood. e5'30 at Narltj on 15th 
August; 58'86 at head of Kushbhadra; 
and 49'93 at head of Daya. No breaches. 

1898. 

1899. 

Very low flood. 82'10 at Naraj on 31st 
August i 54'28 at head, of Kushbhadra; 
and 43'83 at head of Daya. This year 
marked by the extremely low state of the 
Mahanadi throughout the season, indicat. 
ing .very small rainfall in, the Central 
Provmces. 

1900. 

Cost 01 !Hoking good breaches. 

Nil 

Nil 

Nil 

Medium flood. 88'75 at Naraj on 21st 
September; 64'70 at head of Kushbhadra ; 
52'17 at head of Daya. 

Estimates SBnotione4 for filling breach8s
Kushbhadra Rs. 552. 

Breaoh in 4th mile Kushbhadra left. 
Small breaoh in 39th mile, Bhargabi. right. 

The railway embankment on the light 
of the Kawakhai cansed more water to pasa 
down the Kat juri and lesa down the 
Kawakhai than would otherwise have heen 
the CB8e; but for this it is probable that 
there would have been a breaoh in the 
Kushbhadra right in the 1st mile. 

20. During this period of 22 years there were high 
floods in the years 1879, 1885, 1892, 1895, and 1896, 
medium flood. in 1880, 1881, 1884, 1887, 1889, 1891, 
1893, 1894, 1900, and low floods in the remainder. It 
would therefore appear that as an average about once in 
five years there may be expeoted a high flood whioh will, 
under existing conditions, breaoh embanltments on all the 
rivers, and that in 14 years out of 22, that is in two out of 
three, the, ilood is high enough to 0811se breaches on the 
B;ushbhadra and Bhargabi, but not on the Daya left, the 
right bank of this river being open to flood. The Committee 
of 1866 arrived at Q' somewhat similar result. They 
found (fsragraph 30) that in 24 ont of the 36 years, 1831-
l832 to 1866-1867, the Puri district sufiored mOl'e or ~eS8 
from inundation. A~ regards the expenditure whioh has 
been inourred in making good the breaohes exact figures 
cannot be given, because in some oases speoifio estimates 
were not sanotioned for breaoh repairs, and in others thll 
gap was olosed by making a retired line of embankment. , 

21. We may now oonsider 88Ilh of the three branches 
of the Kawakhai separat~ly, and see.,.../irBt, what the share 
of the flood is whioh it has to receiv~; S6COIId, what its 
Il&pa6ity' of 4isobar{;e is and what volume has to be escaped; 
thi,.d, wha~, it ~ight cost (approximately) to provide 
permanent soapes; lourt", what the average cost (aDproxi. 
mately) is of esoaping unde, the pr~sent system, viz., by 
breaohes whioh aft~r the flood are made good. The 
fight bank of the Kawakh.i is liable to be breached in very 
high floods, but for the p.'.sent this need not be oonsidered. 

22. l{usl.bhadra.-Mr. Rhind calculated,- tllat in the 
• Paragrapb (is of rep!lrl. flood of 1885 the Kush • 

bhadra received at its head a 
vo~ul!le of 50,421i CUB.OS, and that liS a maximum its dischOIge 
might be taken ae 64,006 cue.os. Mr. Rhind's seotions and 
caloulatioDs show that the capaoity 9f the river almost at onoe 
r~duQes ~~. about 1l0,000 \lusecs, or l'oQeibl;V ~* p1i~1J.t carr,)'. 
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35,000, aod this accounts for the large breach in the right 
bank which oocurred in 1892, 1894, 1895, and 1896 in the 
1st mile. It is then clear that it is deeirable to provide for 
an esoape of 20,000 ousees somewhere near this place. 
Flood escaping on the right bank haa to pass away by the 
Dhanua, while if it is escaped on the left bank it will pass 
first into the Prachi and then into the Deb. Having regard 
to the faot that the Dhanua has also to receive flood from 
the Bhargabi, I would suggest that 10,000 cusecs should ba 
990apsd on either bank. The oross sections show that as 
far B9 section No.6, which is a little OOlow Halipatna 
inspection bungalow and abont 10 miles from the head, 
the river oan pass 30,000 to 35,000 ouseCB. At section No.7 
there is a great reduction in the oapacity of discharge of the 
river, but from about this point the left bank is not 
embanked, and the right bank is ouly partially embanked. 
The flood distributes itself over the banks without oausing 
any partioular injury, and I do not think that .anything i. 
required for the present. 

23. Oose of 88001'.8.-& regards the oost of makin~ 
permanent escapes, this depends ohiefly on the supply of 
rubblo stone which is available. Weare fortunate in Oriss", 
in having such a supply at many point. and usually within 
a moderate distance of the place where it is required. The 
type of escape whioh I wonld propose to URe is as follows:-
1 would select a piece of the bank where the natural ground 
surfaoe is about 5 feet below the maximum flood line. I would 
pave this at a level 5 to 6 feet below the high flood liOl> 
with rubble stone for a width of 75 feet, of whioh 25 feet 
would be horizontal and 1i0 feet inclined at a slope of 1 in 10. 
The length would be in accordanoe with the volume to be 
esoaped and the ends of the embankment would be revet ted. 
The factor which has to be assumed is the velooity with 
which the water will pass thl'ottgh the escape. It is hardly 
poasible to caloulate this, 118 the depth over the oountry and 
oonsequent fall in flood line OOtween river level and oountry 
level whioh a oertain volume esoaping would give cannot 
be ascertamed with auy aoouraoy. .By waiting till breaches· 
have ooourred and then noting the level of the inundation 
and oaloulating the volume passing through the breaoh, a 
fair approximation could 110 doubt be got. For the present 
I would assume a nloOlty of 6 feet per seoond 8S hkely to' 
obtain. This for a depth of 6 feet giv.s·a disoharge of 
36 ousees per foot ruu, 00 that to paes lO,OOil cuoees would 
require a length of waU of :1.77 feet.. I attach .. 

. • No. 10' pI.... / type plan· of on eeoape 
t AppeD.u. L and .. Ilotet of the oo.t at 

whioh. rubble Btone could be laid down at eaoh at· tho 
lites at which, I think. escapo weirs aro desirable. 

24.. 0081 in oa.o ./ Ku"'bhadra.-In tbe present oaeo 
the probable oost of two weirs eaoh of :ttlO feet in 
lengtk required for the Kushbhadra would 00 RB. 7,300. 
During the ten years, 1891 to 1900, bresohes ocourred in the 
Kushlihadra embankment. in six, and the amounts sano
tioned for filling up the breaches aggregatsd Re. 14,944, 

. This gives an annual average of U.a, 1,-194. I oonsider 
that it may fairly be assumed that if the eeoape. are made 
tbe outlay in filling breaches will almost; entirely oease, and 
that allowing for interest on the !toney Bunk in tho esoapes 
and for their upkeep, it would 00 .. Dleae'lfe of economy to 
.pend on tbe escapes an, sum within 12 times the average 
oost of filling the breaobe.. In the present oaee thereforG 
the outlay whioh might bo prurlently ioourred is Re. 17,1128 
as compared with Ra. 7,300 which tbe •• oape. might oost. 

21i. .&cope. roguirtd,or Bhargabi.-The volume entering 
the Bhargabi in 1886 i. given by Mr. Rhind as 73,582 . 
euseca (T"hlo No.1). We may take 75,000 ouseoe as the 
maximum volume to 00 dealt with. The lower part of th'l. 
Bhargabi with its bl'8Doh, the Kanchi, oan dispoee of 
40,0011 to 45.000 CUStos, and it appe&l'll B'lffioient to 
provide for the eeoape of 30,000 Ol1'eoo. At present 
this is bdo~ effected by the gap in the left bank at 
Adlab.d which has Jlean open ~inoe 1895, ancl t)lr!>11i~ 
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whioh about half the volume in the river passes o~t 
continnously over the o01mtTy. Owing to the faot that the 
Bhargabi and its branohes are almost oompletely embanked, 
brellOhes prior to 1895 were numerous. Taking breoohes 
and retired lines 'jointly in the ten years, 1881) to 1894, the 
estimates sanctioned aggregated Rs. 67,832, giving as an 
average Rs. 5,783 a yea.r. 

In the six years, 1895 to 1900, the similar estimates 
sanotioned have aggregated only Rs. 2,322, equivalent to 
Rs. ~87 a year. It is therefore apparont that the gap at 
Adlabad has meant a very cOnsiderable saving to Govern. 
meut so far as the expenditure on embankments is oon. 
cerned. Against this we have the statement of the Settle. 
ment Offioer, already notioed, that it menns an annual losa 
to Government of Rs. 4,000 in land revenue, and of course 
a muoh greater 108s to the oountry. It seems to me that the 
present polioy with respeot to the gap is wrong, and that 
undue injury tu the land and orop in the Dhanu&. basin is 
being oaused without aoy physical or eoonomical necessity. 

I have shown abo~e that it is neoessary to allow for the 
escape from the Bhargabi of about 30,000 O'lSe08 at a time 
of very high fl01d, and I propose to provide for 11;,000 OIlseos 
being passed to the Dhanua and a similar volume to the 
Rathanchira. 

Experience shews that as far as the 6th mile the Bhargabi 
can, as at present embanked, oontain the full volume of 
flood, and I would closo the existing gap and open an escape 
somewhere n~ this ple.oe. This wonld probably be oheaper 
than building a weir aorosa the gap whioh was the plan of 
dealing with the oase whioh first occurred to me. A few miles 
lower down I would open a similar escape on the right bank 
at or ne .. r the place indioated on the general plnn. Before 
deoiding on the site, the effeot on communioations (Cuttaok. 
Puri Road and Railway) should be considered. It might 
be better to have two or more smaller escspes. The oost of 
these works might Jje as shown in the table attached 
(Re. 14,550), while it might cost aboul; Rs. 4,500 to close the 
existing gap by a strong dam. If, 8S I think would be the 
C88e, the loss of Rs. 4,000 a year in th., land revenue would, 
hy these works, be avoided, an butlay of Rs 50,000 would be 
quite justified. •• 

26. E8CtJp88 for the Dn"!/a.-The total volume of flood to 
be dealt with being 277,000 oueees while the K.usbhadra and 
Bhargabi aocount for 129,000 oueees, it follows that 
118,000 ousees have to be p8B8ed down the Daya valley. 
In 1881 the flood reading on the 'gIlage at the bifurcation 
of the Daya and Bhargabi WaS 53'97 and the flood passed 
duwn the Days and over thlf right bank without 
apparently breaching the left bank. In 1885 the flood at 
the head of the Daya rose to 54'67, and the left bank was 
breaohed. In 189:d the flood ruse to 65'67 and the left bank 
was breached. In 1895 with the guage at 5l1'47. the left 
bank was not breaohed. In 1!j96 with the guage at li3 67, 
the left bank was breaohed. It seems probable either that 
lO!!le of the gauge readings are not aocurate, or that the 
reading on the gauge does not indicate exactly the volume, 
of the flood passing. The reading reoorded for 1881 at this 
gange appearo to be' too hil!h, as at Naraj the flood that year 
only rose to 89'25, while lD J 891i it rose there to 90'55 and 

, in 1896 to 92'10. What, however, does seem, to be fairly 
estahlished is tuat the Daya left embankment can pass' a 
flood whioh does not rise higher than about 90'(/0 at N araj 
and that it is breaohed by a flood whioh rises muoh above 
this. For the 1885 flood it is computed that 126,000 ousecs 
must have pasaed down the Daya, aDd the left bank could 
not stand this volume. Without attempting to be preoise, 
it would appear that for the present it is desiraQle to open 
esoapes in the left bank by whioh 50,000 Oll8eos may pass 
out at time of very high flood. The water so esooping will 
pass off to the Chilka by the Nun. The left embankment 
of the Daya waS breaohed in 1885, 1!!92 and 1896, the 
amonnt sanotioned for repairing breaohes being. R... !j,6li5, 
Rs.10,123, and Re. 6,870, respeotively. If we assume that 
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floods high enough to oauee similar breaches ooour' once in /ive 
years, tlie annual oha-rge for repairing them may be taken 
at 110 ...... + Bo.I~" + 110 ... 170 = Ra. 1,709. Thia would give 

Re. 1,709 X 12 = Rs 20,508 as the amount which might 
be spent on esoapea having regard only to the oo.t of main
tenance of the embankment and ignoring 8uoh value 88 
there may be to the conntry in having the esoapes. . ' . 

Two esoapes might be provided in the 6th and 11th mile, 
respectively. In either 0888 atone is available within a 
moderate distanoe. The oost of the. escapes might be 88 
shown in the note attached &'15,700. ' ,. 

27. EsfXlpe. 11:111 6. an oconomg,-It would seem then 
that it. is desirable, from a finanoial 88 weu' as froni an 
enginsering point of view, to provide f~ the esoape of the 
8nrplus /lood water in the manner 8ug~ed. This is more 
espeoially the case on the Bhargabi and"lruslibhadra branches. 
The Daya might be left till. some experience had been 

• gained on the other ri vere as to tho thickuess aud length of 
the rabble packing neoe_ry in the apron. It migbt also 
'very probably be better when .tone is fairly oheap to make 
the gaps longsr with the paved apron at a higher level, so 
that ouly the top 5 fset or even 4 feat of the /lood might 
p ... out. and that thllS. the escap"!l .• hould not come into 
action .ooner than reall, neoessary. . , ' , , 

28. Legal poBiticn lind c/~jm. for comp",.ation.-As I 
have already said, it is, I think, undoubtedly in the interest 
of the distriot, and oonsequently of the onltivators, as a 
whole, that the /lood should be passsd out of the rivers at 
fixed plaoes. instead of through breaches the exaot position 
of which oannot be foretold. It has, however, to be oon-' 
si:lered whether any olaims for oompensation might have to 
b. met from those having righte in the land nenr the 
esoap.9B. . T4e Embankment Aot whioh has foroe in Orissa, 
No. XXXII of 1855 (India), has no speciflo provision for 
the regulation or distribution of the volume of ftood, whioh 
is in exce.. of what oIi.n be passed along the natural 
ohannels. Sectiou IV, olauee 4, however, gives to the 
Superintendent of Embankments power to "do all aote 
necessary al)d prol:er for the maintenance" of 'a publio 
~mbankment. It ia, I think, £.irly argnable that the provi
sion of 9SC8W's,- by meana of whioh the embankment as a 
whole will be secured, is an act propel ,for its maintenance 
Seotion VH, oLmse 1 of the Apt, provides for the award of 
oompeueation on aooount of !iamages whioh may be attribu
table to certain speoilled acts on the part of tile I:!uperinten
dent of Em bankmente: The construotion of an esoape is 
not exaotly 8peoi/iod, but any olaims that might arise oould 
probably be dealt with nnder this seotion. In mo!t of the ' 
O&8es thete is no Frobahility of snoh claims, beoauss the 
esoapas would be at plaoes, where. or near where, breaohes 
are common, and there is no doubt that the water flowing 
out of the esoape will cause lees da.nage than the water 
from a breaoh which throws up sand over the land in the 
neighbourhood. ' 

In the O88e of the esoape propoaed for the Bhargabi on 
,the right bank near the head of the Rathanohira drainage,. 
the conditions are rather different. Since the gap at Adlaoad 
in the left hank has been oren,' the right bank 'has been 
intaot, and even before that 1t would :"ear that the woret 
breaches usually occurred in the left b . It is therefore 
poasible that there may be some opposition to the escape 
proposed in the right bank, or that some claims for com
pensation may be made. How far any olaims of this 
nature would be reooguized in a civil oonrt I cannot say; 
but if any material injury shoald be' caused by /lood 
passing out of the esoape,' it would only be' fair that the 
parties injured should f900ive compensation in Bome form. 
I t is desired in the interest of the Government revenne &8 . 

well as in the interest of the ollltivators to leasen the /lood 
discharge on the left bank, and this can only' be done by 
sending some of the water over the oountry on the righ'-

29. Duratio .. 01 jIood.-The following, without pretend. 
ing to great aoouraoy, will giT8 B03le idea 01 the Dnmber of 
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days in a season during whioh Dood may pass out of suoh 
an escape as is proposed. A gauge is mamtailled at saiJiso 
on the Bhargabi about 12 nnlea from the head. and not 
very far from the place where it is deairabl~ to have an 
escape in the right bank. It would appear that if the Dood 

'is to be allowed to paas with a depth of 6 feet over the Door 
of the escape·at times of very high Doott, such an esoape at 
the 12th Dille shonld begin to act when the river at this 
point attains a level ,of about R. J... 30'00, Judging from 
the observations of 1891, when there was a moderate Dood 
in the Mahanadi and the Bhargabi was not breached till 
below the 12th mile. suoh a level oorresponded ronghly with 
a readin!l' of 18 on the Bellevue guage at Cnttack. 

Allowmg for the presence of the esoape whioh it is pro. 
polled to make in the left bank at Adlabad some miles 
above this point, it is probable that little water wonld p888 
out till tlie Bellevue gauge rises to 20. This haa always 
been regarded as the Dood·point for the Puri distriot, expe •• 

'rienoe having shown that lower Doods do no ha.rm. I 

• Appendix No. n. append a statement" show.' 
in!l' for the ten years, 1892-

1901, the dates on whioh the nver stood above 20 on the • 
Bellevue guage with the height attained. ' 

In one year, 1899, it did not rise to this height at 'all. 
Iu two yeers 18117 and 1898, it rose just above 20 on one 
day in each year. In 1901 it was above 20 for three days 
only. In1892 when there was a very high Dood,butofshorl 
duration; it was over 20 for six days. In 1873 there were 
two low Doods in August and September, and it was above 
20 for nine days in all. In 1894 there were two moderate 
Doods, and it was above 20 for eight days of July and four 
days in AUgust. In 1895 the river was above 20 for 11 days 
in all.. Iu 1896 there was the most prolonged ,Dood of 
which we have any record, and it was above 20 for 22 days 
in all. 'Iu 1900 it was above 20 for ten days in September 
and for two days in Ootober. Speaking generally, an escape 
of the lIature proposed wonld not usually be disoharging 
for more than eight days at a time. 

30. Ohilka Lake.-One of the features of the Puri 
district is the Chilka Lake through which the Dood of 
the greater part of the district has to pass to the sea, The 
question of the reclamation of the bed of thEf'lake is one 
which will 110 doubt come to the front some day, but it is 
hardly one for present action. As time goes on and the 
northern part of the lake is filled up by the mud brought 
down in the Dood water, it will probably be desirable to 
form a defined obannel for the Dood water and to encourage 
the growth of eilt deposit on parle of the bed by a system 
of banb and eluices by which the Dood water can be ad. 
mitted, while after the Dood Beason the salt water can 
be exeluded and' a crop grown in the oold weather in a 
manner somewhat aimilar to the basin system of irrigation 
in Egypt. '-

31. Bur Lak8.-There are also llear Purl two basins of 
some size known 88 the Sur Lake and the· Samang PAt. 
These reoeive and retain Dood water, and in the winter and 
spring the low land is cultivated with the dalwa rice .. 
The Sur Lake is embanked and within the limits of the 
embankments it oovers an area of. about 19 square miles. 
The embankments have been rather neglected of late years, 
cbieDy owing to the inj1l17 done to them by the uncontrol· 
led flood escapiog from the Adlabad breach which takes 
them in rear. In my opinion the Sur Lake forms a very 
useful oompensation reservoir to the Bhargabi, and I think 
the embankment shonld be kept in good order. 

32. Oo-operatioo with .dgricuIturai J)ep/Jf'tme1Jt reguir6d.
In oonnection with the question of the value to the country 
and to Government of such regulatioo or distribution of 
the Dood as may be found practicable, it would seem desir· 
able to determine with which department the initiation 
and examination of suoh projeots shonld rest. I venture to 
8Ulrgeet that the Agrioultural Department ahonld take 
the initiative. The l'ublic Works Department can flU'Dish 
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information as to what may be practicable and as to what 
the probable cost of works proposed may he. It wO)lld then 
be for the Agrioultural Department to show that the benefit. 
to be gained by the works would be sufficient to justify 
the outlay, and it would he for that Department to obtain 
tbe administrative sanction of Government. In a wider 
field I think that the same procedure should ohtain with 
respoot to Stnall irrigati~n works, and that generally w1tile 
the Departments of Agnoulture and :publio Works should 
work in ()()ooperation, the former Department .-should he 
responsible for forecasts of revenue or other benefits to be. 
ohtained, and the latter for the estimates of outlay on the 
constrUction and on eIle maintenance of the works. There 
might perhaps,' b9 a Board or Commiitee at head.quarters 
on the lines of the Sanitary Board with loca! Committees of 
which the CoUeolcr of the district would he a member. 

W. A. INGLIS, 

The ls/ May 190£. S.pdg. Enginefr, Oriss/J Cirell. 



APPENDIX I. 

N 01. <II 10 ,,,. rme. m which ""bbk alOtIII Packing could 6e do", a' 'hi p"()]Jo8ld sit.. fo,. 
tBCope. from 'hi ri~"', in "Ie' Purl dis/riet from illformation furni.h.d by .RAI, PaolWlNo 
KUKAR PAL, BABIB, HGflo,.a,.y.4BBi.tani Engin,.,.. , . , ... If';"~ . if Jf-; 

co - ~:g 
co 'r:-ll g:;a -"'. ~ 

• . Name of. quarry ~. ..: '§i !; 8. .. 
91 ... 01 propoaed _p'" ~8 

~. from Whl0h Ii C".9::: ~~ 'gg "oI!: 
sto~ to be had. g, . - 't:I]~..& ,,_~ 8 • 

~ ~ll '8 O.p 0» ." ~ -t§! :s~ 
• is ;."ElC;':: ~. 

" 
~ . 

1 I 2 

. 
Rs. lI.l. Miles. Rs. A. As. RL ItS. A. 

• • . ( ! 

A.-At J ogisahi, 1st mile, ~ ush· Garh Jhar- 4 2 4 1 12 8 1 5 8 
badra right. , para. -

B.-At 4th mile; Kuehbhadra left Ditt<J 5 212 1 12 8 1 6 0 
u'-At Adlabad, left bank of DhowliHiU 6 3 4 1 12 8 1 ·6 8 

Bbargabi. 
D.-Bhargabi right opposite 

head of Ruthanohira. 
Hurirajpur 13 6 12 1 12 8 i 10 0 

E.-At 51 mile, Daya left ... Dhowli Hill 3 1 12 112 8 1 5 0 
F.-At 11th mi1e, Daya left 

_ . 
Rurirajpur 4 2 4 112 8 1 5 8 

• . 
• 

NO'l'&-Rate for carting let mile 12 aDDaI per 100' aDd 8 aDDal extra for every addit.ional mile. &yalty a1lD&9 4 per 
100. . 

Taking the rates 8B given iB the above, the approRimate oost of the escapes proposed 
may b. taken 8S follows. 

In the plan which aooo'!11?ames, the quantity of ... llble atone iD. the revetment is 3,789 
oullio feet on each flank, which, to be on the safe aide, Play be taken as 4,000 oubio 
feet; while in the body the quantity is 175 oubio feet per foot run. The earthwork 
Inay be taken at 600 oubio feet per foo' IUD-

Kuabhhadra, 1st mile, right bank. Length of 9BOIIpe required 280 feet

O. ft . 
. Rubble in Bsnkil "._ 

.. .. body 280 x 175 = 

Total 

.. ".. ... 
'" 

8,000. 
49,000 

57,000 

At Rs. 5·8 per 100 = ...... 
Eartbwork 280 x 500 = 14,000 at Rs. 2-8 per 1,000 

Total 

. Say 

Kuabbbadra, 4th mile, left. Length of eSOIIpe required 280 feet-

, Rubble 8B above, 57,000, at Re. 6 per 100 = 
Erw:thwork 8B above 

.. ' 
Total 

... 

... 
". 

... 

... 
-

RI!. A. 

3,135 0 
350 0 

3,485 0 --
3,500 0 

, 

Rs. A. 
3,4'20 0 

360 0 

3.770 0 

a,soO 0 



Bhllrgabi left blink near AdJabad. Length of escape required 420 feet

O. ft. 
Rubble in flanks ... 

.. .. body 420 )( 125 = ... 

Total ... 

. At Rs. 6·8 per 100 = ... 

8,000 
73,500 

81,500 

Earthwork 420 )( 500 = 210,000, at Re. 2.8 per 1,000 

Total 

Say 

R8. A • 
5,297 5 ... 425 0 

... 5,7,22 5 

5,850 0 

Bimrgabi lit about 12th m.ile,'right bank, near head of Rathanohira: Length required 
420 feet-

Rubb'le as above, 81,600, at Re. 10 per 100 = 
Earthwork a811bOve 

• 

Total 

Say 

Daya in 6th mile, left bank. Length of escape required 700 feet

O. ft. 
Rubble in Sanks 

" "body 700 x 175 == . 
Total 

... 8,000 
... 122,500 

• •• 130,500 

At Rs. 5 per 100 = ... 
Earthwork 700 x 500 = 350,000 at Re. 2·8 per 1,000 = 

Total 

Say 

DaY'll in 11th mile, left bank. Length of escape required 700 feet-

Rubble as above, 130,500, at Rs. 1i-8 per 100 ... 
Earthwork as above ... 

... 

... 

... ... 

... 

... 

Re. A. 

8,150 0 
423 0 

8,575 0 

8,700 0 

Re. A. 

6,525 0 
875 0 

7,400 0 

7,500 0 

Bs, A. 

7,178 0 
876 0 

Total .... 8,053 0 

Say ... 8,200 0 

Some payments may have to be made in aoquiring land. The amonnta allowed above in 
excelH! of the estimated oost of rubble lind earthwork should oover this. 
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APPENDIX II. 
Tabl'jor ten lI,ar., 18918 to 1901,jo,. tM B.II,v ... U,!"g' .1wIDing 1M dat" on ",hie" tMjJoorl has hem ove" flO·OO. 
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~O'I'''-The spelting of the Dame' of riven and pl~. adQplied by Mr. M,.ddol: in ~ Report on the aettlemellt of Oriaaa., has been followed.] 

W. A. INOLlS, 

Bupdg. Engi" •• r, Oris.a Circf •• 
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