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A s Y ihy {

m‘m};‘ﬁimt state of the river channels and
flood embankments of the Puré disirict, wilh
proposals for the consiruction of permanent oul-
lels, firom which so much of the flood, as is in ex-.
v283 of the capacily of the channels, may be allowed
do escape. B

1.  Objects of note~In Chapter XX VIII of the narrative,
which I compiled of the principal events.oonnected with
the administration of the canals and embankments .in
Orissa during the last-half of the nineteenth century, I
alluded to the fact that, ss far as the Puari distriet is °
conoerned, nothing had been done to provide any faeili- .
ties for irrigation, or to relieve it from the lability. tQ —ee
inundation whioh nature has imposed on it. kimay be
of some service to exhibit in greater detail the physical
conditions of that part of the delta of the Mahanead:s: which
is within the Puri district; to notice the schemes which have
been suggested for dealing with the exoessive volume of -
flood; to examine the extent to whioh the embankments, .
as they exiat, are unable to resist' the flood; to show the ,
oxpenditure inourred in recent years in repairing the — ° TamsssncEacmNeIY
breaches ; and to consider if any messures are practicable '
which may tend to economy in the maintenance-of the—+
flood banks, or may lessen the injury which is, to & certain
extent, inevitable, - ‘

2.  General desoription of the river. chamnels.—The Puri
distiiot receives its share of the flood of the Mahanadi
through the Kawakhai, which is an offshoot or spill
channel of the Katjuri branch of the main river, The
north-east corner of the distriot is affected by the floed in
the Deb, which is the name given to the lower part of the
Katjuri branch. . The area so affected 15, however, compa-
ratively small, and it need not be further considered in this
note. The bed of the Kawakhai at its offtake from the
Katjuri is much obstructed by sand, and water does not
flow down it freely until it has risenm in the Katjuri to
about 12 feet on the gauge at Dellevne on the Cuttack
revetment, I
- The Kawakhai and its western branob, the Daya, skirt
the high ground which forms, the south-western limit of the
delta and receive the drainage of a moderate area of

- eountry. The more important streams which fall int
the Daya are the Gangua, which joins just above Kantj,
and the Moonagonee or Madagni, which is & hill stream
of some size and which unites with the Daya a short distance -
from its-end.uin the Chilka Lake. The Xawakhai divides
into three branches—the Kushbhadra, the Bhargabi, and the
Dayn, which, after the oustom of deltaic rivers, are of, the
nature of high lsvel canals, ,

© 8. Local drainages,~The local drainage is provided for
by the following streams:~The Nun and the Rathanchira
drain the country between the Daya and the Bhargabi.
These streams all unite close to the #Chilka Imke, The -
Dhanua fakes the dmina.mi the country between the
Bhargabi snd the Kushbhadra, and in times of floed it
receives spill from both of these rivers. The Prachi drains
‘s small area of country between the Kushbhadra and & ridge
of high ground which runs slong the boundary of the
Cuttack and Puri districts. It is joined near the sea by the
Kadua which drains part of the country on the leff of the
Kushbhadra, It seems grobable that at some former time a
large river may have flowed along the line of the Prachi,
but it is at present of little importance. The Prachi receives

-some of the spill of the upper part of the Kushbhadra
river, but the present channel is so restricted that at time of
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flood the water makes its 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 Katjuri.

The oufline map atfached ahl:)wa ]t;he Z.Ka.ﬁkhai a:lxd 1:ilis

- ranches in blus an e

No 1 of plans attached. local . drainage channels in

green, The Kushbhadra and the Daya keep toone channel,

whioh in either case grows very small in the . lower part .of

the delta, The Bhargabi towards the end of ite course
-divides into several branches, ; o

-4, Outlets fo sea~The- Kushbhadra, joined by the

Dhanus, falls into the sea, sbout 15 miles east of Puri.
The estuary passes through sand hills and is muoch choked by
drift sand. The Bhargabi sends some of its water to'the
Sur Lake, and thence past the town of Puri: parallel” to- the
coast, and so eventually into the sea! The larger part of
its flood disoharge passes into the' Chilka Iake in conjune-
tion® with -the flood from' the Daya and with the water
" coming down the: Nun' end ‘Rathanchira. At a time ‘of
high flood a lerge part of the Puri distriet ‘becomes & lake.
An early and not too prolonged inundation probably does
good. On the other hand, 1f the “flood comes late in the
season and is:at all prolonged, it canses much injury.

b, Plant and sections prepared by Captain Harris.—A
section faken during the survey of the rivers in the Orissa
delta - by “Captain Harris in 1857-58,hwhich is rffrodnfed,l:

. e e will show the relative levels

Noa, 2 22d § of placs attached. and sizes of the channels in

the Puri district:: The line along ‘which this section was
taken is shown on the plan: which accompaniesit:
» '8, First enquiries.+~The’ question 'of the loss ‘to the
cultivators, and indirectly to the State, due toflood and
drought, was first seriously considered in - Orissa - after the
very high flood of 1855. :

-Captain Short reviewed the eondition of the Puri distriet
at some length in & nofe written- in 1858, which -will be
found at page 62 of a collection of papers relating to -
Part 1I -of reports by Captain' Harris, Suggestions were
made that the volume of ‘the flood of the M adi enter.
ing the Kawakhai should be reduced, a greater proportionate
volume to be sent; down the channels in the eentral part of
the delta, ¢.e,, in the Cuitack distriet. - No detailed caleula-
tions-or plans were prepared and no'forecast was made of
the. effect on the flood level in the river channels in the
Cuttack district which would be caused by the extra volume
which it was proposed to send down them. 5

- 7. Sohemes of East India Irrigation and Canal Com-
pany,~In 1861 the East India Irrigation and Cansl Company
- 'was formed for the purpose of constructing canals for irriga=
tion and navigation in Orissa and Bengal. The original
gcheme for Qrissa ﬁrovided for regulating the volume of water
to be admitted to the Kawakhai and for using the chsnnels of
the: Kushbhadra, Bhargahi, and Daya for navigation and
irrigation with the aid of locks and weirs. o _

in a letter dated 156th September 1862, Colonel Rundall,
*R.B., ab that time Chief Engineer of the Company, wrote
that it was intended to limit the flood discharge of the
Kawskhai to 150,000 cubio feet’per sooond, The distribu-
tion proposed for this volume among the channels of tha
Puri district was as follows o= ' ‘

.
The Prachi to take s 9,87h
» Kushbhadra = ,, we 9,875
p Daya » w. 15,000
,» Dhargabi - v - 26,250
» Nun » o 22,600
y» Dhanua » W 67,500

_Total . 1,50,000

*Cuacoa I lh.uﬁ for vubio feet per second.
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The Kushbhadre, Daya, and Bhargabi were to be in the
position of high'level oinals, while the Prachi, Nun, and
Dhanua were fo act as esoag: channels at lower levels, to
which the excess water was to be passed by weirs.

In the case of the Dhanua whioh unites with the lower
part of the Kushbhadra, the construction of an additional
outlet to the sea was contemplated. C

In s memorandum dated 22nd April 1863, Colonel.
Rundall proposed to reduce the flood discharge of. the
Kawakhai to 75,000 ousecs, whioh was.to be- passed by the
Kushbhadra, Bha.r.%?.hi, . and Daya, with escapes to the
Prachi and Nuun.  He had gbandoned the idea of using the
Dbanua as an escapa aa he thought that this part -of the
district was too valusble, He contemplated reducing the
maximum flood volume of the Mabanadi by -means of
storage reservoirs on the upper tributaries. : ., .~ . ...
. 8, Mr., Levinge, who sucoseded Colonel Rundsll ss
Chief Engiueer to the Company, in a note dated 3rd
August 1863, proposed the following distribution of the flocd
of the Mabanadi. Taking the greatest volume of flood
above Naraj as calonlated by Major Harris to be 1,800,000
cusecs, Mr, Levinge proposed that 675,000 ousces should be
passed into the Katjuri and 1,125,000 ouseos sent down the
main stream. This he tErcgomad: to effect by making the
weir at Naraj aocross the head of the Katjuri 3,600 feet in
length and with its orest .at B. L. 78-00 above mean sea
level, - As built, the Naraj weir is of about this length, but
the crest hes only been raised to R. L. 73°60, so that the
proportionate volume of flood which passes into the Katjuri
18 much larger than had been intended. , o ~

The head of the Kawakhai was to have been -closed and
sluices built to. pass the 75,000 ocusecs which was the
volume of flood assigned toit. . - . : _

Mr. Levinge in a note dated 10th March 1364 furthen
prﬁposed to distribute the volume of. 75,000 cuseos. as
follows t— :

The Kushbhadra to take 22,500, half of which would be
escaped to the Prachi : the Bhargabi to take 37,500 cusecs,
of which 30,000  wss to be passed to the estuary of the
Kushbhadra by means of an embanked escape following
the course of the Dhanua: the Days was to take the
remainin% 15,000,  Mr. Levinge caloulated  that the

ngua  Nala might bring to the Daya, after heavy
local rain, a volume of 22,500 ousecs, and he proposed
- an escape from the Daya to the Nun to be made near
Kaoti just below the confluence with the Gangus to take
80,000 cusecs, so leaving 7,500 ousecs to pass down the
lower part of the Daya. - - - -

- 9. Commission of 1866.—After the famine of 1865-1868
8 Commission was appointed to enquire generallyinto the
extent of the injury to erops cansed by inundation in Orissa.

For the Pur1 district it was reported that the estimated
loss duse to the inundation of 1866 was 23,01,533 maunds of
paddy. The counclusion arrived at by the Committes was
that Government would be justified in spending for the
Puri distriet a sum of 20 lakhs ‘in- preventing loss.
This was on the basis that Government would eave, as an
average, Ra. 14,989 per annum, for whioch remissions of
revenns had been allowed, and that therent-payers should
m annually Rs. 1,85,000 fo ensure the crops on the area
iable to inundation. The Oonémisa‘iqnerz w%r: further
‘. : of opinion,® on the suppo-

Famgraph B3 of tho report sition that, the land Linple
to inundation should be fully protected and also provided
with facilities for irrigation, - that the increase in the yield
of the oropa on this area might be worth from 30 to 40
lakhs per annum. The flood of 1866 was not a particu-
larly high onme, but it was of longer duration than usual,
and so oaused exceptional injury to the crops eubmerged.

10. Rough coloulations were made in the Chief
Engineer’s office of the cost of the embankments required
throughout Orissa to give efficient protection, and are
attached to a note by Qolonel Rundall, who was then Chief
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Engincer to the Government of Bengal, in which he
reviewed the report of the Commitfee. Acoording fo the
division of the ficod volume proposed, the Kawnkhai was
to receive 130,000 cusecs, It was proposed to completely
embank the Kushbhadra, Bhargabi, aod Nun rivers, -and
to embank the Kewakhai and Daya on the left bank only,
‘leaving the right open to .flood throughout. The esti-
mated cost of the embankments proposed for the Puri
district amounted to Rs..7,95,420, This, however, made
no provision for the 'cost of the land or for the cost .of
the weir or sluices. required to restrict the discharge
entering the Kawakhai, or for the escape fo the Nun.
The project also involved expenditure in the Cuttack
district in order to accommodate the inoreased flood yolume
which it would receive as a consequence of the restriction
of the Kawakhai. _ ‘

‘11, - It was, however, decided® that it was not practicable
‘% Note by 'Colonel Haig, n.X, and’ to tax the lendlords .or
memorandum by Sir George Campbell - ocoupiers of the land which
would be protected and benefited, and no action was faken.
14 was hoped that the canal works which were in progress
would do much to give protection from flood. At that time

- the extension: of the canal scheme to the Puari district was °
still contemplated. The reasons for holding that it was not
practicable to levy a speciel cess for protection from flood
were not stated, and they are not quite apparent, but they
were probably connected with the terms of. the settlement of
the land rovenue.: . '

12. Value of protection from flood not- yet determined —1f
the figures- given by the Committes can be relied on, it
would seem that the averege gain {o the oultivators irom
the protection which 'it was proposed fo give wonld have
been very considerabls. There is, however, I think, even
now little - acourate information available as to what, on the
average, the loss or: gain to the cultivators in the Puri
distriot from flood really is, and until this is ascertained, it is
impossible to say what expenditure it might be prudent for
Government to incur. ' . S

In the report by Mr. Maddox on the recent settlement of
the land revenue, the question of the injury caused by

- inundation is disoussed generally, but thers were probably

no dats, or at all events not sufficient data, to allow of any
exact estimate being formed. In one particular .case

X -Mr. Maddox has stated his

: opiniont that an annual

‘-losa.'of revenue of Rs, 4,000 will be sustained in the Dhanua

basin if the present policy with respect to the gap in the

Bhargabi bank at Adlabad is maintained, while the loss to

the: ramindars and oultivators must be of course much
greater. , ' :

In -the regolution by the Bengal Goverament on the
Settlement Report dated 4th Ootober 1901, it is shown
that s an average, the incidence of rent, or, as it is termed,
of settled assets per acre, is as follows :—

*Pamg_rqph 80, paga 61 of report.

L Rs.
.+ Cuttack district e 2
B&hsore" ” sen 1 10.
In assessing the revenue payable, the proportion of th
settled nssets gken . payable, . prop o

" ey

. - Ras.

- Cuttack distriot e 03
Balagore ,, s 65
Pari ” 68

This would seem fo indicsle that it is not considered by
the Settlement Officers that the liability to inundation causes
any material risk to the zamindar, though doubtless if the
floods were better regulated the rates of rent would rise.
Mr, Maddox shews that the incidence of the land revenue per
acre is on the aversge Re. 1'09 in Puri as compared with
Re. 1:35 in Cuttack (paragraph 556 of report). Assuming
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that in either case the revenne bears & similar proportion
to the value of the produce, this wonld indicate that the
gain doe to protestion and to irrigation, both of whioh are
given to a considerable extent in the Caftack distriot, is not
go great as might have been antioipated.

13. Investigation by Mr. Rhind after flood of 1878.— After
the high flood of 1872 an investigation was made by
Mr. Rhind into the eapncities of discharge of the ‘various
branches of the Mahanadi in the Cuttack distriot. The
investigntion was made on the basie that it was desired to
limit the discharge of the Kawakhai to 45,000 ousece and
to pass the rest of the flood to the sea by means of‘the
channels ,in the. Cuttack distriet. No ocaleulations wera
therefore made at this time ds to the eapacities of -discharga
of the ohsunels in the Puri distriet. It was, however,
necossary to determine the volume of flood whioh had
passed into the Puri district, and Mn Bhivd calonlated this
at 334,483 ousecs for the flood of 1872. The eonclusion he
arrived at was that, by an expenditure of o little over 45
lakhe the discharge of the Kawakhai might be limited as
proposed $o 45,000-cusecs, and the chanvels im the Cuttack
distriot so embanked as to pass the rest of the flood volume
to thesea His estimate inoluded the cost of the weirs or
aluices required to adjust the discharges of the different
branches of the rivers and of the earthwork in the embank-
ments, bué it made no provision for the cost of the land
which would be required and whioh: would be eonsiderable.
No orders of Government were recorded on Mr. Rhind’s
report and proposals, and the matter was allowed to drop.

14. Decixion not to exisnd the canal sysiemy to the DPuri
district.—~In 1876, when a modified scheme for the canals
was ganctioned by the Secretary of Btate, it was definitely
settled that the canal works should not be extended to the
FPuri distriet. -

15, Capacities of the Pari rivers investigated by Mr. Rhind.
~Int 1882 pomplaints were made by the Officer in charge of
the settlement of the Khurda Government KEstate that
garious injury wad being eaused by inundation to the lands
in that estate on the right bank of the Daya river. ,L These
referred more particularly to injury which was said to be:
due to certains breaches having been left open at Teremole,
which is about 22 miles below the offtake of the Daya.:
"Phix led to a general enquiry being made info the capacities
‘of discharge of the Pari rivers, viz., the Kawakhai, the
Kushbhadra, the Bhargabi, and the Days. The enquiry
involved a large number of laborious caloulations, and it
. 8; ﬁ,m Kdﬁu ml;:; t:.::d W&mﬁpﬂ waa not .l'all Aprii 1891 ;h;.ﬁ

Ly, fra perintending Engineer, & report® was: submitted by
Orimea. Gircley to Ghief Boginear. M p Rhind, Superintmding'.
Engineer. My, Rhind caloulated that under the conditions
then. obtaining, sud which practically still obtain, the

atest probable: volume of flood which might enter the

awakhei may be reckoned at 277,180 cusecs as' compared
with 250,000 ousecs which entered in 1885 and with 834,483
cuseos which entered in 1872. He further caloulated that'
in' the flodd: of 1885 & volume of about 50,000' cusees
entered the Kushbhadra, while 74,000 ousecs entered the:
Bhargabi, louv&nﬁll%,ﬁ()o-nuseus 88 the volume which must
have passsd'into the Daya at its head.
- Mr. Rhind investigated the problem of how to pass such'
volumes, which are far greater than the natural ohanzels
. oani ascommodate; between embankments, and gave cartaint
fignres:showing the heights of the embankments required
and the distances they would have to be retired from' the
channels. The methed of disposing of the flood by’ escapes:
to the local’ drainage lines (Num, Dhanas, and Rathanv
chira), whiok' had inaau originally proposed by Colonek

"Rundall: and. Mr.. Levings, does not appear to have beettt -

oonzidered: by Mr. Rhi The report was' reviewed by’
Mr. Odling, who was then Chief Engineer, in'a note

Gth: June 1893, and the orders of Government are containsd’
in Bengal Government lettor No. 9627., dated 4th August
1893, to the Commissioner of Orissa. In this it was ruled
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thét “any extemsive remodelling of the embankments in
Orissa may be comsidered as beyond the range of prac-
tioable proposals.” It was decided that the gape at
Teremole which had been open since 1879 should not be
closed. . .

16. Classifization of embankments.—In 1890 a question
" was Taised concerning the upkeep of certain marginal em-
bankments which had been superseded by new embank-
ments constructed in connection with the canals. Orders of
Government were issued in letter No. 10961, dated 25th
July 1890, that such marginal embankments as had been
superseded should cease to be publio embankments, and lists
of such embankments were oalled for. Later in Bengal
Government letter No. 5227., dated 25t April 1892, Lists
of all the embankments in the Orissa Circle were called for
in which the embankments were to be classified, showing
such as it was proposed to abandon. This was said fo be
required in connection with the resettlement of the lsnd
révenue then in progress.

The classification then made was approved by Govern-
ment in letter No. 8486L.R., dated 14th July 1894, from
the Revenue Department to the Board of Revenue. Under.
this classification the embankments scheduled in the Purt °
district were as follbws:— '

Milex. Feet.

Class IL.-To be retained permanently ... ‘108 1,296

» JTIL—To be retained for the present 106 915
s IV.=—To be abandoned at commenoe=

ment of & new 'settlement 69 3,653

»  V.—Already abandoned .. 66 2,515

17. Embankments on local drasnage lines.—The embank-
mwents -scheduled in class V were mostly on the interior
drainage lines, such as the Dhanua, Nun, and Rathanchira.
They were of small importance and were in detached
lengths and only come into action’ when breaches: cocur in
the main banks, BShould escapes be madein the main em-
bankments regulating the flood discharge to the interior
drainagee, it may very possibly be a step forward, later on,
to take'up the original proposals of Uolonel Rundall and
Mr. Levings, and to embank the channels in a manmer
suitable to the discharge to be passed. , .

18. Revision of classificabion.—After I had hadan oppor-
tunity of going over the embankments in detail, it appeared
to me that in & good many instances embankments had been
echeduled in class IV which are of use and which in my
opinion should be maintained. . It is trae that they do mot
give complete protection from high floods, but they protect
sites of villages, and are of service in maintaining the régime
of the river channels. - The general ground I take is that the
natural channels should be made to pass as muah of the flood
as is practicable and that the excess volume should be
allowed to escape at fixed points. I therefore revised the
alassification of the embankments throughont the dircle, doing
asway with the somewhat artificial distinotion between olass
II and class III. Under my classification Government will
maintain in the Puri district 250 miles 1,313 feut, while
23 miles 4,355 feot among those in class IV will be struck
off our books. It is of course not intended that this it to be
an absolute decision. Further causes may render it desirable
to maintain other embankments, or to give up some of those
now maintained. The new eclassification has been approved in
Bengal Government letter No. 4051., dated 4th March 1902.

19. Consideration of measures which may be practicable
= Jor fizing the distribution of fleod.~JIt may then, I think, be
‘taken as established that the ocondition of the Puri district
is not guch as to demand any heroic measures, and that it
i not practicable at any reasonable cost to materially reduce
the volume of flood which it must receive through the,
Kawakbai. - What has now to be considered is, whether it is
desirable, and, if so, whether it is practicable to regulate .
better than is done at Elreaent the distribution of that part
of the flood volume which caunot 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 ae & whole, it would be-
better that the excess volume of flood should beé passed out
from the rivers at fixed places and in a more or less fixed
roportion, rather than, as at present, it should pass through
. breaches, the position of which is uncertain, and which, onoe
they bavé opened, can, as's rule, neither be controlled nor
closed till thie end of the flood season. The last point is of
importance because it sometimes happens that a low flood
late in the seasom' finds breaches open which have been
caused by an early high flood and does much damsge.
This- was the case in 1866, when there was & low flood -
on the 25th Septentber, which caused injury. (Oa page 33
of the Report of the Uommittee of 1866 it is shown that
12 breaches were re-opened in the Puri distriet by this
low .flood). With paved esoapes of the nature proposed,
at a comparatively high level, such a low flood would pass
off within banks. : R ‘

‘What has next to be oonsidered is how the cost of such
regulation of the spill may compare with the cost of making
good the breaches under the present system. '

The ' following mnotes of the floods of the 22 years,

" 1879 to 1900, which I have compiled from the records of
~ this office, will show approximsately what the cost of making
good breaches has been under the existing system :—

L 1879.

* Nature and tims of flood. - Oost of making good breaches,

High flood : Naraj gange 9100 on 13th  Estimates sanctioned for filling breaches
Angust. At head of Kushbhadra 68:28. in' Kushbhadra Rs. 6,280 and Kawakhai
At head of Daya—Rhargabi 53+00, Stated Rs. 1,293. No entry in the register of
in flood report that Kushbhadra breached estimates as regards Daya and Bhargabi. -
- in both banks near the- head; that Daya : L '

breached at various points in left bank,
and also Bhargabi. :

1880,

 Medium flood. 8925 at Narsj on Srd Estimates sanctioned for olosing breaches
July. Breaches reported in Kushbadra Rs. 2,957 on Kushbhadra and Rs. 11,368
- and Bhargabi. in No, 5 Bubdivision (Pipli or Puri distriet),
: . which probably means chiefly Bhargabi and

Yranches.

‘ - 1881
Medium flood, 89-25 at Naraj on 26th - No entry in register of estimates for this
July; 6847 at head of Daya. Kushbhadra year for either breach filling or retired lines.
breached heavily on right bank. Several Apparently dealt with in the following year. -
. breaches in Bhargabi. .Apparently Daya
- not breached. S

- 1882,

Low flood,  86:30 at Naraj on 24th July; No specific estimates for breach flli
. 67:85 at head of KnahbhadrnJ; 51+4% at he‘z.d rotired fi.;les, but an estimlo;te fo:i u;nniu:.ll.
of Daya. No breaches recorded. I;Pairs to embankments. No, 5 Subdivision
o (Pipli) for Rs. 41,609 probably includes
breach filling on scoount of flood of 1881.

* Noww.—High flood in the Mahnnadi is when the gauge at Naraj read . 90
Medium flood in the Mahanadi {s when the gauge st Naraj reads over . o
Low flood in the Mahnnadi is when the gauge at Naraj reads than - o 8700

All gaoge readings ate rofarred to the moan sea level datum in uee in the Circls,
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1883.

Nature and tima of flood. Cost of making good breaches.

Tow flood. 8660 at Naraj in July.  Estimate sanctioned for completing helt
Breaches reported in Bhargabi and Bur flnished works, retired lines, breach filling in
Lake emhankments. No. & Bubdivision, Rs. 10,701. Estimate

' ‘ sanctioned for filling breaches, SBur Laks,
Rs. 2,801, and Kanchi Re. 1,648. Estimates
* sanotioned for retired lines— -

Rs.
Kawakhai ... o 5,159
%:shbhadm tae ‘vas 2'2’53
ya vt .. 2,664
Bhargabl .. . 13,168
Kanc £ v er 11,]25
Sunamshi = ... e 1,567

1884,

Medium ficod. 8760 at Narej. on 26th _ Estimale sanctioned for filling breaches,
July; 6905 at head, of Kushbhadra; 52:67 at Rs. 435 Kawakhai, Re. 726 Kanchi. Esti-
head of Daya. No breaches in Kushbhadra mates saucticned for retired_ Linog—~ _

and Daya, but one in, Bhargabi snd others : Rs.

in Kanchi and Sur Lake {the Kanohi is an Kawakhai .. we LTTT

offshoot of the Bhargabi and the Sar Lake’ Daya e 4,985

rﬁoeiveﬂ ﬂood. from ﬁh&!‘g&bi ‘t]ll'ough the Kushbhﬂdra rn ' [TV 1,520

Kanchi). ‘ Bhargabi e v 18,415
1885,

High flood. 90°75 at Naraj on 26th June; Estimates were sanotioned for filling
71'90 at head of Kushbhadra; 5467 at breaches—

head of Days. | ' Rs.

. On Kushbhadra only one breach reported. Kawakhai ... e 1,879
on right near head and two breaches on left, Kushbhadra ... ves 459
whioh is remarkable eonsidering the height 'Daya - . we 8,655
of flood and that it had breached heavily . -
on right in 1881 with lower flood. On the Bhargabi- ... . owe (4,229
Daya there were three breaches on right - Kanchi vor e {4,283
bank and 24 bre?fhes on left. On the Bhar- Sur Lake - ..; e (1,560

bi there were fhree breaches on right and -

ve on left. ' 10,062

. . 1886.
_Low flood, 82'50 at Naraj on 19th July. Estimata sanctioned for filling breach

No.broaches of, any eonsequence, Dhauriah Nila, Rs. 313. Retired line on
_ 'Bhargabi sanctioned, Rs. 2,416.

1887,

Medium flood. 8770 at Naraj on -26th Estimates sanctioned for filling breaches in
Avugust; 6212 at head of Kushbhadra; and Pipli Subdivision for Rs, 7,554. Details not
62'67 at head of Daya. No breaches re- specified, but probsbly meinly for Bhargabi
ported for Kushbhadra or Daya, but & “and its branches. Retired lines sanctioned—

number of breaphes in Bhargabi, Re.
' ' Kawskhai v e L1642
ma_-gabi L e e 12,064

1888 '

Low flood. 8580 et Naraj on 1ith  Estimatés ssnctioned for flling broaches -
August; only breaches reported were in the Pipli Subdivision, Rs. 935. Retired lines
branches of lower part of Bhargabi and in sanctioned—

Bur Lake. . Rs.
Daya . s e 4,325
Bhargabi: o T - 8,520
1889. '

Medium: flood.. 87-00° at Naraj on 20th No special estimates sanotioned for filling
August, * At head of Kuslibhadra 68:20. breaches. These were probably provided for
At head of Daya 51'07. One small breach in the general repair estimates: -
in Kushlindra right bank, No breach.in S :

Daya; soveral breaches in the lower part: of.
Bhargabi and Sur Lake. :
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1890. ,
Naiéure and time of fiood. Cost of making good breaches.
Low flood. 8590 at Naraj on on 12th Nil.
July. No breaches reported. . :
y 1891. ‘ | o
Modium flood. 87°90 at Naraj ou 30th  Estimates sanctioned for filling breaches—
July. At head of Kushbhadra 68:35. . At Ra.
head of Daya 5207, A few small breaches Kushbhadra ... 292
in Kushbhadra. None in Daya, but several Bhargabi w. 1316
in lower part of Bhargabi. Kanchi . 449
Sur Lake . 601
Athara Nala ... 57
Naya Nadi ... . 66
Retired line sanctioned—
Bhargabi o w 5,279
1892- - -
High flood. 9210 at Naraj on 26th  Estimates sanctioned for filling breaches—
July. At head of Kushbhadra 785. At , Rs.
head of Daya 55°67. Kushbhadra breach- Kawakhai e 2,036
ed at 0§ mile right bsnk and several places Kushbhadra ... . 3,249
left bank, Daya breached heavily 8% mile Daya . . 10,123
and 10} mile loft bank and several other Bhargabi . e 4291

places lower down. .

Bhargabi serious breaches at 6 miles and
at 22 mile, both onleft bank and many
other smaller ones.

1893.

Medium flood. 87'75 on 26th September; No estimates saactioned for filling breadhes,
67'83 at head of Kushbhadra and 50'97 at but retired lines sanctioned— .

head of Daya. Two breaches ocourred ia R,

Bhargabi. Kushbhadra and Daya not Daya .. e 5,005

breached. : Bhargabi v 8,153
1894,

Medium flood. 89-40)at Naraj on 28th Estimates sanctioned for filling breaches —
July. At head of Kushbhadra 69:15. At - Rs
head of Daya 52:07. Kushbhadra breached Kushbhadra ... .. 1921
in lst mile; Daya dlight breach; several Daya - 263
breaches in Bhargabi. Bhargabi - .. 5,595

Buar Lake e ... 1,658
Recired lines were sanctioned—
Rs.
Kawakhai ver we 1,640
Daya e 998
Bhargabi e 0,683
Lhauriah Nala... o 1,303
. 1895.

High flood. 9055 at Naraj on Ist July. Estimates sanctioned for filling breaches—
At head of Kuﬁhbhsidm €995, At head of Ras.

‘Usya 52'47. Breach in let mile, Kush- shbh e .
Shadra, Sie brosches in Bhargebi. Ome e . e
breach in right of Daya. No breaches in  Breaches at Adlabad en Bhargabi and at
Daya left. . Palaspur in right of Deya were left open.
1896.

High flood. 92'10 at Naraj on 25th July; Estimates sanotioned for filling breaches—
71'35 at head of Kushbhadra; and 53:67 at Ra.
head of Daya. Kushbhadra had a large Kushbhadra - .., . 6584
breach in lst mile, right. Daya lsrge  Daya - 6871
breach ia 11th mile left and two breaches in Bronches of Bhargabi . 341
left lower down, Bome breaches in lower Retired lines sanctioned—e
porlion of Bhargabi and branoches, but Ds.
owing to breach at Adlabad baving been Daya w487

open, this was of no great importance. Bhargabi - o 1,566
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1897.

Nature and time of flood. Cost of making good breaches.

Low flood. 8610 at Naraj on 14th Nil
August; 5798 at head of Kushbhadra;
and 46-97 at head of Dayo.. No breaches.

1898,

Tow flood. 8530 at Narej on 15th Nil
August; 5886 at head of ‘Kushbbadra;
and 49°93 at head of Dayas. No breaches.

1899,
Very low flood, 82'10 at Neraj on 8lst
August; 5428 at head- of Kushbhadra; Nil

and 4383 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
Provinces,

1900.

Medium flood. 88:75 at Naraj on 2ist Estimates sanotioned for filling breaches—
September; 64'70 at head of Kushbhadra; Kushbhadra Rs. 552.
62-17 at head of Days.

Breach in 4th mile Kushbhadra left.

Small breach in 89tk mile, Bhargabi. right.

The railway embankment on the right
of the Kawakhai caused more water to pass
down the Xatjuri and less down the
Kawakhai than would otherwise have been
the case; but for this it is probable that
there would have been a breach in the
Kushbhadra right ia the 1st mile.

20. During this period of 22 years there were high
floods in the years 1879, 1885, 1892, 1895, and 1896,
medium floods in 1880, 1881, 1884, 1887, 1889, 1891,
1893, 1864, 1900, and low floods in the remainder. It
would therefore appear that as an average about once in
five years there may be expecfed a high flood which will,
under existing conditions, breach embankments on all the
rivers, and that in 14 years out of 22, that is in two out of
three, the.flood is high enough to canse breaches on the
Kushbhadra and Bhargabi, but not on the Daya left, the
right bank of this river being open to flood. The Committee
of 1866 arrived at & gomewhat similar result. They
found (paragraph 30) that in 24 out of the 86 years, 1831~
1832 to 1866-1867, the Puri district suffered more or less
from inundation. As regards the expenditure which has
been incurred in making good the breaches exact figures
cannot be given, because in some cases specific estimates
were not sanctioned for breach repairs, and in others the
gap was olosed by meking a retired line of embankment. .

21, 'We may now consider eagh of the three branches
of the Kawakhai separately, end see— firsf, what the share
of the flood is which it has to receive; second. what its
papacity ‘of discharge is and what volume has to be escaped ;
third, what. it might cost (approximately) to provide
permanent soapes; fourth, what the average cost (approxi-
mately) is of escaping under the present system, viz., by
breaches which after the flood are made good. The
right bank of the Kawakhai is liable to be bgeacied in very
high floods, but for the present this need not be considered.

22, Kushbhadra.—Mr. Rhiiind calculeted* that i}]: 1?1&

- ood of 1885 the Kush-
Foragraph 85 of roport. bhadra received at its head a
volume of 50,425 cusecs, and that as a maxzimum its discharge
might be taken ac 64,006 cusecs. Mr, Rhind’s sections and
calculstions show that the capacity of the river almost at onoe

reduces to about 80,000 gusecs, or poasibl_y it might carry.
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35,060, and this accounts for the large breach in the right
bank which ocourred in 1892, 1894, 1895, and 1896 in the
1st mile. 1% is then olear thaf it is desirable to provide for
an esoape of 20,000 ousecs somewhere near this place.
Flood escaping on the right bank has to pass away by the
Dhanua, while if it is escaped ox the left bank it will pass
first into the Prachi and then into the Deb. Having regard
to the fact that the Dhenua has also to receive flood from
the Bhargabi, I would sugiesb that 10,000 cusecs should be
escaped on either bank. The oross sections show that as
far as section No. 6, which is a little below Balipatna
inspection bungalow and about 10 miles from the head,
the river can pass 30,000 to 35,000 cusece. At section No. 7
there is a great reduction in the capacity of discharge of the
river, but from about this point the left bank is not
embanked, and the right bank is only partially embanked.
The flood distributes itself over the banks without causing
any partioular injury, and I do not think that anything is
required for the present.

23. Cost of escapss.—As regards the oost of making
permanent escapes, this depends chiefly on the supply of
rubble stone which is available. We are fortunate in Orissa
in having such a supply at many points and usually within
a moderate distance of the place where it is required. The
type of escape which I would propose to use is as follows:—
1 would select & piece of the bank where the natural ground
surface isabout 5 feet below the maximurm ﬂoodhlina. I would
pave this at a level 5 to 6 feet below the 'ghh flood line
with rubble stone for a width of 75 feet, of which 25 feet
would be horizontal and 60 feet inclined at a slope of 1in 10,
The length would be in acoordance with the volume to be
esoaped and the ends of the embankment would be revetted.
The factor which has to be assumed is the velocity with
which the water will pass through the escape. It is hardly
posaible to caloulate this, ua the depth over the country and
congequent - fall in flood line between river level and country
lovel which a certain volume escaping would give cannot
be ascertained with any accuracy. By waiting till bresches:
have ocourred and then noting the level of the inundation
and oaloulating the volume passing through the breach, a
fair approximation could no doubt be got. For the present
I would assume a veloaty of 6 feet per second as hkely to’
obtain, This for a depth of 6 feet gives a disoharge of
36 cusecs per foot runm, so that to pass 10,009 cuseos would
- require & length of weir of 277 feet. I attach a

© ®No.4ofplans, 7/ type plan* of an escape

t Appendix L ‘ and & notet of the cost at

which rubble stone could be laid down at each of the
sites at whioch, X think, escape weirs are desirable.

24, Cost in onss of Kushbhadra—In the present oase
the probable cost of two weirs each of <80 feet in
longth required for the Kuskbhadra would be Re. 7,300,
During the fen years, 1891 to 1900, breaches ccourred in the
Kushlﬁmdra embankments in six, and the amounts sane-
tioned for filling up the breaches aggregated Rs. 14,944,
-Thig gives an annual average of La 1,494, I consider
that it mey fairly bo assumed that if the esoapes are made
the outlay in filling breaches will almost entirely oease, and
that allowing for interest on the ®ioney sunk in the escapes
and for their upkeep, it would be a measure of economy to
spend on the escapes any sum within 12 times the average
cost of filling the breaches. In the present case therefore
the outlay whioh might be prudently inourred is Rs, 17,428
as compared with Rs. 7,300 which the esoapes might cost.

25. HBscapes reguired for Bhargabi.—The volume entering
the Bhargabi in 1885 ia given by Mr. Rhind as 73,582
cusecs (Table No. 1), We may take 75,000 cusecs as the
maximum volume to be dealt with. The lower part of the
Bhargabi with its branch, the Xanchi, can dispose of
40,000 to 45,000 cusecs, and it appears sufficent to
provide for the escape of 380,000 cusecs, At present
this is bring effected by the gap in the left bank at
Adlabad which has been open einos 1895, and through
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which about balf the volume in the river passes out
continuously over the country. Owing to the fact that the
Bhargabi and its branches are almost completely embanked,
breaches prior to 1895 were numerous. Taking breaches
and retired lines jointly in the ten years, 1885 to 1894, the
estimates sanctioned aggregated Rs. 57,832, giving as an
average Ra. 6,783 a year.

In the six years, 1895 to 1900, the similar estimates
sanctioned have aggregated only Rs. 2,322, equivalent to
Rs. 387 a year, It is therefore apparent that the gap at
Adlabad has meant a very considerable saving to Govern-
meat 80 far as the expenditure on embankments is con-
cerned. Against this we have the statement of the Settle-
ment Officer, already noticed, that it means an annual loss
to Government of Rs. 4,000 in land revenue, snd of course
a much greater loss to the country. It seems to me that the
present policy with respect to the gap is wrong, and that
undue injury tu the land and erop in the Dhanusa basin is
beinE cansed without any physical or economical necessity.

I have shown above that it is necessary to allow for the
escape from the Bhargabi of about 30,000 cusecs ata time
of very high flonrd, and I propose to provide for 15,000 cusecs
being passed to the Dhanua end a similar volume {o the
Rathanchira.

Experience shews that s far as the 6th mile the Bhargabi
can, as at present embanked, contain the full volume of
flood, and T would close the existing gap and open an escape
somewhere near this place, This would probably be cheaper
than building a weir aoross the gap which was the plan of
dealing with the oase which first occurred to me. A few miles
lower down 1 would open s similar escape on the right bank
at or near the place indicated on the general plan. Before
deciding on the site, the effeet on communications (Cuttack- -
Puri Road and Railway) should be considered. It might
be better to have two or more smaller escapes. The cost of
these works might Be as shown in the table attached
(Rs. 14,550), while it might cost about Rs. 4,600 to close the
existing gap by a strongdam. If, asI think would be the
case, the loss of Rs. 4,000 a year in the land revenue would,
by these works, be avoided, an outlay of Rs 60,000 would be
quite justified. . '

26. Escapes for the Daya,—The total volume of flood to
be dealt with being 277,000 cusecs while the Kusbhadra and
Bhargabi asccount for 129,000 ousecs, it follows that
148,000 ousecs have to be passed down the Daya valley.
In 1881 the flood reading on the guage at the bifurcation
of the Daya and Bhargabi was 53-97 and the flood passed
duown the Daya and over the right bank without
appatently breaching the left bank: In 1885 the flood at
the head of the Daya rose to 5467, and the leit bank was
breached. In 1892 the flood ruse to 6567 and the left bank
was breached. In 1895 with the guage at 52:47, the left
bank was not breached. In 1896 with the guage at 53 67,
the lefs bank was breached. It seems probable either thet
gome of the gauge readings are mot aocurate, or that the
reading on the gauge does not indicate exactly the volume
of the flood passing, The reading recorded for 1881 at this
gauge appears to be- too high, as at Naraj the flood that year
only rose to 89-25, while In 1895 it rose there to 90-55 and

- in 1896 to 92:10. What, however, does seem to be fairly
established is that the Daya left embankment can pass a
flood which does not rise higher than about 90'00 at Naraj
and that it is breached by & flood which rises much above
this. For the 1885 flood it is computed that 126,000 ocuseca
must have passed down the Daya, and the left bank could
not stand this volume. Without attempting to be precise,
it would appear that for the present it is desirable to open
escapes in the left bank by whioh 50,000 cusecsa may pass
out st time of very high flood. The water so escaping will
pass off to the Chilka by the Nun. The left embankment
of the Daya was breached in 1885, 1892 and 1896, the
amount sanctioned for repairing breaches being . Rs. 8,655,
Rs, 10,128, and Rs, 6,870, respeotively. If we assume that



( 138 )

floods high enough to cause similar breaches ocour once in five
years, the annual charge for repairing them may be taken

ot Be:8M6 + B 10139+ Ba 0IM — Ry 1,709, This would give

Rs. 1,709 x 12 = Rs 20,508 as the amount which might
be spent on escapes having regard only to the oost of main-
tenance of the embankment and ignoring such value as
there may be to the country in having the escapes. S

Two escapes might be provided in the 6th and Ilth mile,
respectively. In either ocase stonme is available within a
moderate distance., The ocost of the escapes might be as
shown in the note attacbed Rs. 15,700. A

27. Escapes will be un economy.-—It would seem then
that it. is desirable, from a financial as well as from an

- engineering point of view, to provide for the escape of the

surplus flood water in the manner suggested. Thisis more
espeoially the case on the Bhargabi and Kushbhadra branches.
The Daya might be left till some experience had been
gaioed on the other rivers as to the thickness and length of
the rubble packing necessary in the apron. It might also

‘very probably be better when stone is feirly cheap to make

the gaps longer with the paved apron at a higher level, g0

" that only the top 5 feet or even 4 feet of the flood might

- pass out, and that thus the escapes should not come into

action sooner then really necessary. .

28. Legal positicn and claims for compsnsation.—As I
have already said, it is, I think, undoubtedly in the inferest
of the district, and consequently of the cultivators, aa &
whole, that the flood shou'd be passed out of the rivers at
fixed places, instead of through breaches the exact position
of which cannot be foretold. It has, however, to be con~
sidered whether any claims for compensation might have to
bs met from those having rights in the land mear the
esoapes. . The Embankment Aot which has foree in Orissa,
No. XXXII of 1855 (India), has no specific provision for
the regulation or distribution of the volume of flood, which
is in excess of what oan be passed along the natural
channels, . Seotion IV, clause 4, however, gives to the
Superintendent of Embankments power to *do all acts
necessary and proper for the maintenance” of a publia
ambankment., It is, I think, fsirly arguable that the provi-
sion of escapes; by means of which the embankment as a
whole will be secured, is an act proper for ita maintenance
Bection VLI, clanse 1 of the Aot, provides for the award of
compeusation on account of damages which may be attribu-
table to certain specified acts on the part of the Superinten-
dent of Embankments., The construction of an escape is
not exactly spevified, but any claims that might arise eould

- probably be dealt with under this section. In most of the’

cases there i8 mo probability of snoh claims, because the
escapes would be at places, where, or near where, breaches
are common, and there is no doubt that the water flowing
out of the escape will cause less damage than the water
from a breach whioch throws up sand over the land in the
neighbourheod. ' S '

In the case of the escape proposed for the Bhargabi on
the right bank near the head of the Rathanchira drainage,.
the conditicns are rather different. Since the gap at Adlabad
in the left hank has been open,’ the right b ‘has been
intact, and even before that it would appear that the worst
breaches usually cocurred in the left bauk, It is therefors
poasible that there may be some opposition to the eseape

- proposed in the right bank, or that some claims for com-

pensation may be made. How far any claims of this
nature woald be recognized in & civil court I cannot say;
but if any mntannf iojury shounld be - caused by flood
passing out of the escape,” it would only be fair that the
}mties injured should reseive compensation in some form.
t is desired in the interest of the Gouvernment revenue as .
well as in the interest of the oultivators to lessen the flood
discharge on the left bank, and this can ouly be done by
sending some of the water over the country on the righe.
29.  Duration of flood.—The following, without pretend-
ing to great acouraoy, will give some idea of the number of
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days in & season during which flood may pass out of such
an escape as is ;i.ropoaed. A gauge is maintained at Saingo
on the Bhargabi about 12 mules from the head, and not
very far from the place where it is desirable to have an
esoape in the right bank, It would appear that if the flood
18 t0 be allowed to pass with a depth of 6 feet over the floor
of the escape-at times of very Ligh flood, such an escape at
the 12th mile should begin to act when the river at this
point attains a level of about R. L. 3000, Judging from
the observations of 1891, when there was & moderate flood
in the Mahanadi and the ‘Bha.r%a.bi weg not breached till
below the 12th mile, such a level corresponded roughly with

a reading of 18 on the Bellevue guage at Cuttack.
Allowing for the presence of the escape which it is pro-
posed to make in the left bank at Adlabad some miles
above this point, it is probable that little water would pass
out fill the Bellevue gauge rises to 20. This has always
been regarded as the flood-point for the Puri district, expe-
“rience having shown that lower floods do no harm. I

* Appendix Ko. IL. ing for the ten years, 1892~

1901, the dates on which the river stood above 20 on the -

Bellevue guage with the height attained.

In one year, 1899, it did not rise to this height at ‘all,
In two years 1387 and 1898, it rose just above 20 omn one
day in each year. In 1901 it was above 20 for three days
only. In1892 when there was & very high flood, but of short
duration ; it was over 20 for six days. In 1873 there were
two low floods in August and September, and it was above
20 for nine days in all. In 1894 there were two moderate
floods, 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. In 1896 there was the most prolonged .flood of
which we have any record, and it was above 20 for 22 days
in all. - In 1900 it was above 20 for ten days in September
and for two days in October. Speaking generally, an escape
of the mpature proposed would not usually be discharging
for more than eight days at & time,

30. Chilka Lake.—~QOne of the features of the Puri
distriet is the Chilke Lake through which the fiood of
the greater part of the district has to pass to the sea. The

append a statement® show-

question of the reclamation of the bed of thd 'lake is one

‘which will no 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 flood water, it will probably be desirable to
form a defined channel for the flood water and to encourage
the growth of silt deposit on parts of the bed by a system
of banks and sluices by which the flood water can be ad-
mitted, while after the flood season the salt water can
be exoluded and & crop grown in the cold weatherina
mnﬁner somewhat similar to the bagin system of irrigation
in £ T .

SfyPSur Laks~There are also near Puri two basins of
some gize known a8 the Sur Lake and the -Samang Pit.
These receive and retain flood water, and in the winter and
spring the low land is ocultivated with the dalwa rice.

e Sur Lake is embanked and within the limits of the
embankments it covers an area of about 19 equare miles.
The embankments have been rather neglected of late years,
chiefly owing to the injury done to them by the uncontrol-
led flood escaping from the Adlabad breach which takes
them in rear. my opinion the Sur Lake forms a very
useful compensation reservoir to the Bhargabi, and I think
the embankment should be kept in good order.

. 32 Co-operation with Agricultural Department requirsd.—

In connection with the question of the value to the country
and to Government of much regulation or distribetion of
the flood as may be found practicable, it would seem desir-
able to determine with which department the initiation
and examination of such projects should rest. I venture to
suggest that the Agricultural De ent should take
the initiative. The Public 'Works Department can furnish
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information as to what may be practicable and as to what
the probable cost of works proposed may be. Xt would then
" be for the Agricultural Department to show that the benefits
to be gained by the works would be sufficient to justify
the outlay, and it would be for that Department to obtain
the administrative sanction of Government. In a wider
field I think that the same procedure should obtain with
respect to small irrigation works, and that generally while
the Departments of Agrioulture and Public Works should
work in co-operation, the former Department -should be
responsible for forecasts of revenue or other benefits to be.
obtained, and the latter fox the estimates of outlay on the
construction and on fhe miaintenance of the works. There
might E;reﬂaps, be a Board or Commiites at head-quarters
on the lines of the Sanitary Board with local Committees of
which the Collector of the district would bo & member.

W. A, Iﬁems,
The 1at May 1908,  8Supdg. Engineer, Orissa Circle,



APPENDIX I.

Nole as fo the rates at which rubble stons packing could be dows at the proposed sites for
escapes from the vivers sn the Puri district from information furnished by Rat, Prosanno
Kumas Par, Sanie, Honorary Assistant Engineer.
; ¢

- ENEAE LR
' 7 am . qu §° ° E] f ia‘
Sites of proposed escapes, N fr:mosvhqw:rry 3 - u-.‘éng g..g - ,% -] 22
oo | 5|5 (557 | 93 | %3 | B2
£ 5% [s358! ¥ (.88 | %
A (g s8R s | 5
1 2 3 4 5 8 7 8
i Miles. |Bs. 4. {Bs. x| As. | Bz, .Rs? A.
M . - ¢
A.—At Jogisahi, Ist mile, Kush- | Garh Jhar-| 4 |2 4112 8 1 5 8
badra right. -~ |, para. ‘ ‘ : -
B.—At 4th mile, Kushbhadra left Ditto 5 2121112} 8 |- 1 6 0
(At Adlabad, left bank of | Dhowli Hill 6 |3 41122 8 1 {68
Bhargabi. - X '
D.—Bhargabi right opposite | Hurirajpur | 18 (612 (112 | 8 1 |10 0
head of Ruthanchira. - , .
E.—At 5§ mile, Dayaleft ..,|DhowliHill| 38 (112|112 8 1 5 0
F.—At 11th mils, Daya left ... | Hurirajpur 4 12 4|112 8 1 5 8

b
Nora—Rate for carting let mile 12 annas per 100" and 8 annsa extra for every additional mile, Royalty annns 4 per
0. : .

Taking the rates as givem im the sbove, the approximate cost of the escapes proposed
may be taken as follows. .

In the plan which acoompanies, the quantity of rabble stone in the revetment is 8,789
cubic feet on each flank, which, to be on the safe side, may he taken as 4,000 cubio
feet; while in the body the quantity is 175 oubio feet per foot run. The earthwork
may be taken at 500 oubio feet per foot xan—

Kushbhadra, 1st mile, right bank. Length of escape required 280 feet—

. 0.t
’ Rﬂbble in ﬂmkg e e 8,000 ’
S, body280 x 175= .. 49,000

Total ... §7,000

' . Re. a.
At RS. 5"8 or 100 = ' ) ney (T1 R nea 3’135 o
Earthwork 280 x 600 = 14,000 at Ra. 2-8 per 1,000 w 850 0
- ~ Total . 8285 O
[ sny ase’ 3,500 —o-

" Kushbhadra, 4th mile, left. Length of esoape required 280 foot— )
‘ ' ’ Be. a,
" Rubhlo aa above, 57,000, at Bs. 6 per 100 = ... e 3,420 0
Earthwork as above e we 850 O
Total we 3770 O
Bay w 3,800 O



‘n

i

Bhargabi‘left bank near Adlabad. Length of escape required 420 feot—

C. ft.
Rubble in flanks see 8,000 -
» » body 420 x 125 ] ) 73.500 1

 Total ... 81,500

Rs. a.

(At Rs, 6-8 per 100 == . ' . 5,297 5
Earthwork 420 x 500 = 210,000, at Ra. 2-8 per 1,000 e 425 0
Total e 0,022 b

Say o 5,850 0

I

.'Bhurga.bl at about 12th mile, nght bank, near head of Rathanchira, Leﬁgth required

420 feet— .
Rs. a.
Rubble as above, 81,5600, at Rs. 10 per 100 = . 8,160 0
Earthwork as above we 425 0
Total o 8,576 0
. Bay w 8,700 0
Dsya in 6th mile, left bank. Length of escape required 700 foet—

C. 1t

Rubble in flanks we 8,000

o body 700 x 175 = we 122,500

Total wes 130,500
Rs. a.
At Rs. 5 per 100 = - o 6,525 0
Earthwork 700 x 500 = 350, 000 at Rs. 2-8 per 1 000 = . 875 0
Total we 4,400 O
Say e 7,500 0

Daya in 11th mile, left bank. Length of escape required 700 feet—

_ Rs, a.
Rubble as above, 130,600, at Ra. 6-8 per 100 e we 178 0
Earthwork as above w 875 0
‘Tota.l ) we 8,068 0
Say we 8,200 0

-

Some paymenta may have to be made in acquiring land. The amounts allowed above in
excess of the estimated cost of rubble and earthwork should cover this.
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 Tuble for ten years, 1892 to 1901, for the Bellevue gaugs showing the datea on which the flood has been over 20°00. .
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