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mﬁm thu deptb mdz the minimum depth
be 4 feet, 4.e., where there are locks water

to secure 4 feet of water on the lower

n the first-class canals and all delta canals

_ Madras vis the Buckingham Canal are first-
the tidal locks the lower sills are placed at not less
o minimum width of water surface in some of the
. . Without reservoirs navigation in the Kistna
ordinary years for more than nine or ten months
| fm' at least one large reservoir of sufficient capa-
‘ lsoumma comes ‘through the hills, should

JOHN MULLINS, Col, R.E,,
Joint Secy. to Govt., PWD.,
Irrigation Branch.

Major, R.E.,
Ag Under Secy. to Govt.,, E.W.D.




T or MADRAS,
9 Publw ‘Works Department,

ddeszgned to connect the
em of Orissa, and inquiring if
Cotanada and G?m)nh (so
M’Mms Sad: Calcutta), I am desired by
rd copy of a note on the subject drawn
gation in this department.
n to the diffieult portions
:‘m decision be arrived at
sed to you on the subject
-3 at the same time so
; lme sums of money still
dras. &nd Cownada, there is

Cnlnnel R.E,
Beev to Guvt., P.W.D.
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No. 16721,

Frow H. C. LEVINGE, Esq., g

Juint-Beeretary to the Government of Bengal,
Public Works Depariment, Irrigation Branch,

To tus SECRETARY 10 THE QOVEBNMENT or INDIA,

Pupric Wonks DeparruesT.

70
i<,

Dated Caleutia, the 28th April 1879

Sir,

Wit reference t6 your No. 372T. of the 19th October last, and
previons correspondence, I am directed to submit the detailed plans, estimates,
and reports of the Orissa Coast Canal, together with a note by the Chief
Engincer and a memorandum by the. Secretary in the Finaneial Department

of this Government. ,
9. The tidal canal is designed, in continuation of the existing Hidgellee
Canal, to connect the Hooghly with the river and canal system of Orissa.
3. 'The length of this connecting link is 922 miles, divided into three

ranges, as follows S { ¢
Al Milss.

it (1)~—~From the end of the present tidal canal to the Boobunreeka ...

{2)~FErom the Soobunreeka to the Burrabullong st Balasors
(3)~From the Burrabullong to the Metai (2 tidal river falling info
the Brahmini at Dhamya)

Total

The total distance by this route between Calentta and Cuttack is 270 miles
which ean easily be traversed by steamer in 48 hours, the river and canal navi-
gation being 91 and 179 miles respectively.

4, The proposed works consist of simple cuts between the tidal rivers
with level beds and locks at the ‘ends of each section. Ample provision has
been made for drainage and for the passage of flood-waters across the canal,
while & new arrangement of supply sluices of peculiar construction has been
erposqd for the admission of water in the dry seasen, by which it is confi-

ently ex‘ineted that the deposit of silt and consequent expense in mainte-
be .

nance will be much reduced.
5. The minimum depth of water in the canal will be seven feet, and

the surface width (with that depth) 71 feet; the locks will be 150 feet long

‘and 20 feet wide; the canal will thereiore be well-suited for steam traffic.
6, The estimated cost of the canal is for works only Rs. 26,71,110, and
' with establishment and tools and plant Rs. 34,45,742. The usual book charges

~ raise the amount to Rs. 38,43,498, inclusive of Rs. 2,41,201 interest at seven per
cont. during

opstruction ; this item was omitted by the Chief Engineer for
 paragraph 49 of his note, but it appears that it should have

returns caloulated on the actual existing traffic are estimated by
. at Rs, 2,60,000, and by the Secretary in the Financial
. 2,686,000, while the cost of maintenance and interest on

Rs. 2
,_.Es.é;w,ooo;
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of India, submitting estimates for the Orissa Coast Canal.

W

Note by the Chief Engineer, dated the 15th Febroary 1879,
© Memorandum by the Superintending Engineer, South-Western Circle.
gtoon‘ xecutive

rt by the

1879, with A ppendices A, B, aad 0. A

|

of enclositres to aceompany letter No. 16721, dated the 28tk April 1879, fo the Government

. Bengal Financial Department Memorandum No. 1046, dated 3rd April 1879,

ginneer, Balasore Survey Division, dated the 10th January
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Dol 1 bl As 15 Boor No. L
Number PR, 4 l For Rargs No of the |
dn;{ng. n Deseription of drawing. Ce Comtt Canal, - - : REsanxa.
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1 | General index map, four miles to an inch, shewing | For all Ranges. :
the navigable channel, existing as well as pro- | ',
posed, from Caleutta, on the Hooghly river, | :
to Metai river, & branch of Dhamra. ‘ ;
.~ 2 | General index section of ditto, scale four miles |  Ditto.
’ . toone imch, * : {
3 | Index map and section, scale one inch to a mile | For Range No. IIL
4|  Ditto ditto ditto | For Range No. IV,
& Ditte ditto ditto { For Ranga No. V.
6 | Plap and section of -Rﬁﬂg& No. 11T, from O to | For Range No. III.
eighth mile, scale four inches to one mile. i .
7 | Ditto ditto, from eighth mils to 16th mile, scale | Ditto.
| _four inches to one mile. :
8 | Ditto ditto, from 16th mile to 24th mile, scale Ditto.
four inches to one mile. ;
9 | Ditto ditto, from 24th mile to end of Range Ditto.
No. I11, geale four inches to one mile.
10 | Plan and section of range No. IV(a), from O to | For Range No. TV (a.)
eighth mile, seale four inches to one mile. 7 ‘
11 | Plan snd section of ditto, Memeighth to 16th Ditto, ;
& Pﬁﬂe, e{tlmle four inches k{;gne nn';]e. S s ;.
n and seotion of ditto, from 16th o 17 ile, | Ditto and No. IV(3). |
| andof IV(%) up to end, scale four inches to | ) '
one mile. f :
13 | Plan and section of range No. V, from O to| For Ranes No. V.
| eight mile, seale four inches to one mile. e
14 | Plan and section of ditto, from eighth to 16th Ditto.
_ | _mile, seale four inches to ons mile. l
15 | Plan and section of ditto, from 16th to 24th | Ditto.
mile, scale four inches to one mile,, ' '
16 | Plan and section of ditto, from 24th to 32nd Ditto.
mile, seale fonr inches to one mile. |
17 | Plan and section of Range No. V, from 32nd mile | Ditto. i
to end, seala four inches to ona mile. ',
18 | Plan and section of the proposed embankment Ditto.
on the right bank of the Burrabullong river,”
from the commencement of Range No. V to
village Gabgan, seale eight inches to one mile
19 | Survey and section ¢f Bullong and Sarbtee  For Range No. IV,
anﬂhs' and Panchbpara river, scale eight r
; inches to the mile. -
20 | Burvey and section of Nullahs and Burrabullong Ditto.
{ | river, scale eight inches to the mile.
21 | Survey and section of Goohira Nuddee, scale ' For Range No. V.

| eight inches to the mils.
3 | Burvey and section of Talpada river, scale Ditto.
| /inches to the mile.

O
i

eight inches to the mile.
Survey and section of Pragnag Nuddee, scale Ditto.

d section of Kansbans River, scale Ditto.
‘o the mile. ‘ _
and section of Gomai river, scale eight Ditto,
eight inches to the mile. :
ose ection of Orissa High Level Canal, '

nges Nos. II and I1L.
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 lVote on the proposed Orissa Cvast Canal

iy H. C. Iigvrmx, Esq., Chief Engineer,
Public  Works Department, Irrigation
Branch, Bengal.

1. Tae Coast canal, plans and estimates
of which are now sibmitted in the fullest
detail, is designed to connect the Hooghly
with the rivers and canel system of
Orissa. 'The line will skirt the coast from
the end of the present tidal canal ‘at the
Russoolpore river in- Hidgeles, and termi-
nate in the Metai, a deep tidal river in
direet communication with the Dhumra,
whence navigation is open vid the Gobri
canal to Cuttack, and by tidal creeks to
False Poinf, ' A moderate outlay in im-
proving the erecks south of False Point
and in opening out a few new cuts
would bring the Chilka lake and Ganjam
into communication with Caleutta, and
thus conneet the large towns and marts
marginally ' noted,* but this question
belongs to the Orissa scheme, and will not
be discussed here.

2. Before entering into details of the

project mow submitted, a few words

must be said on the subject of the com-
pletion of the high level canal, which
was originally designed by the East India
Irrigation and Canal Company to connect
Calcutta with Cuttack. From Buddruck,
near which town the canal now ends, fo
the junction with the Midnapore canal,
the "distance is 134 miles, divided into
two sections—

Milas

(1) Buddruck to Balasore .. i 8O

(2) Balasore to the Midnapore canal ve B4

The first segtion has been laid out and
estimated in detail. The cost, according to
Mz. Vertannes, Executive Engineer, would
be 433 lakhs of rupees, while the esti-
mates for the second portion, based on the
most reliable data of cost of similar works
already constructed, or estimated for in
detail, would be 53} lakhs, making a
total of 964 lakhs for works only, or 145
lakhs, inclusive of book charges. The very
lowest estimate for the first portion, that
is, from Buddruck to Balasore, amounts
to 51% ' lakhs, while the estimates now
submitted for the whole Coast canal to
connect the Hidgelee canal with the
Metai aze 36 lakhs, It appears ta me
to. be unnecessary fo say anything
more on the subject; but if 1t be urged
i favour of the high level camal that
it will afford irrigation as well as naviga-
tion, I would refer to a mote by Colonel
Haig, dated 5th October 1877, in which
it is shown that the interest on the
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Aligement of Rapge IVA.

Abigmest of Raage IVB.
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colored green on the plan (sheet ITI of
book 1), in which esse the diminution of
. tidal flow would inevitably causethe Badga
ereek to silt up. Iam of opinion that it wall
be best to construct the lock at Baintghur,
opposite Kalinuggur, the terminal lock of

ige L1, and to laysout the canal in the di-
rection of the yellow dotted line on the map,
utilizing a portion of the creek between
Serpai and Contai, and building a drain-
age sluice at its mouth. By this arrange-
ment the length of the canal will he
increased three miles; but a saving of
two miles of exeavation will be effected.
If the lock is built at Serpai, as proposed
by the Executive Engineer, and hereafter
tge inundated lands are reclaimed, there
will, I am confident, be much trouble in
keeping the creek clear as far as Serpai.
This alternative scheme is mnoticed by
Mr. Vertannes in the 6th paragraph of
his report. No alteration is required in
the estimate, as the change will effect a
slight saving if anything. Range III
terminates in the Gioocheeda river, which
falls into the Soobunreekha about one mile
below the point selected for the lock site.
The Goocheeda.drains a large area of
country, and is not likely therefore to
deteriorate. The width of the stream at
low water is 180 feet, and its depth 12 to
15 feet. The position of this lock has been
judiciously chosen.

7. The alignment of the greater part
of range No, IVA is between two great
ranges of sand-hills, in the fract known
as the Toolsg Pdt; the canal is thus
thoroughly protectetl on the east and
west, while inundation is excluded on
the north and south ends by existing em-
bankments. After passing this °pat,’
the line traverses a low tract of country
subjeet to inundation from the Panchpara
river, and occasional floods from the
Soobunreekha.

8. Range IVB also traverses a low
country, quite flat and subject to inunda-
tion. The positions of the locks call for
no remarks. It may be asked why the
southern terminal lock of range IVB and
‘the northern terminal lock of range V
were not placed nearer fo the town of
Balasore ; the reply is that the high ground
comes down on the right bank nearly fo
the lock site, and that to have placed it
further up would have involved heavy
cutting. El'he drainage, which finds its
way into the Borabullung on the left

. bank above the lock site, would have

. coused difficulty. For these reasons I
think the Executive Engineer has chosen
wisely. The distance by river, which is
deep and wide, from the eanal crossing to
the town of Balasore is four miles.

L A e T L s



Bod veli Sia " | ire
Mean depth ...

#ide slopes being 11 to 1 and base 50 f~et, the
ot widkl wilbie '

2 (775 + 9875) + 50 =
73" 25 foet; then 73256 X 81:25
% 6280 X 7 =167,864 eubio
feet daily loss, or for ten days
= 16,768,640 ...

Loss by leakagem=
4 cubio feet per second =
345,800 per day, or forten days,
= 34,66,000 ...
Loss by leakage—
Mean level of water n canal ...
Ditto  ditto inriver ..

Depth in lock ..

Contents  of  lock-—

1556 x 21 x 576 = 18,715
Deduct displacement of

50 ton boat—50 x 36 = 1,800

D

18,915

and 18,915 x 80 (nember of locks
full) =13,53,200 daily, or for
ten days 135,32,000 ... (3)

The total loss in ten days’ interval of
tides will therefore be :—

1) Evn.{mtifm 16,78,840
§@) Leakage 34,56,000
3) Lockage 135,32,000

Totd‘cuhie feet = ... 186,66,640;

and as the average surface area is
733 X 31} X 5,280 == 120,386,222,
the actual depth drawn off will be

oo or 13 feet nearly. The water

level being 110-1-50=108'50, and the
minimum depth 7 feet, the bed level of
e 1II should be 101-50.

13. The Executive Engineer, in his
report and accompanying statements,
shows that the levels in the different ranges
must be as follows :—

Range III . 101450
gl IVA s 49-00
9 IVB sy 9800
el 10100

In ranges IIl, IVA, and V these lev
have been determined with reference to
average spring tides in the cold season,
recurring at intervals of ten days ; but it
must be remembered that only for eight
or ten days in the year, that is, during




Oanal mmkmntl.

Water Bupply.

the canal at any of the gaps left for the
of the drainage to be hereafter

. The bank of the river, and in

fact the whole country, would, during such
extraordinary floods, be submerged many
f:;g. deep, and be formed into & great

15. The canal embankments will be
three fect above the flood waters of the
streams intersected. The crest will be
eight feet wide, and side slopes 2 and 3
to'1 on the canal and inundation sides
respectively.  The levels are all shown
on the longitudinal section in book 1. The
banks of the mnorthern end of range
11T are shown to be above the level of the
highest recorded cyclone wave, while the
southern end is protected by the side
embankments of the S8oobunreekha river.
Tow-paths on a lower level have been
E:'ovxded, which will be above ordinary

igh flood level in the canal, but will be
liable to submersion in extraordinary
floods, & matter of no importance, as
towing can be equally well managed from
the tops of the embankments.

16. The ecanal will be supplied, as
has already been stated, during the rainy
season from the surface drainage of the
country through inlet sluices, and during
the dry months from the tidal rivers and
creeks crossed by it. The loss of water in
range 1II has been shown in paragraph 11
above to be 186,606,640 cubic feetin 10
days, or 21 cubic feet per second. Suppos-
ing it were quadruple that amount, the
canal could be supplied through one of the
inlet yemts with a velocity of 33 feet per
second. Numercus inlet sluices have been
provided for drainage purposes: they are
distributed at intervals along the canal; a
supply is therefore ensured from one source
or amother, probably from March, when
the north-west storms begin, and eertainly

“during the monsoon, No silt will be

Method of supply to aveid silting.

i

carried into the canal by this water, com-
ing as it does from a perfectly flat
country.

17, 'The tidal ranges of the Midnapore
canal, and the first and second ranges of
this canal, already constructed, are sup-
plied through the locks at the ends; the
result has been an enormous deposit of silt.
This has -always formed the greatest ob-
jection to: tidal canals, and has been
an endless souree of expense in main-
tenance. Mr. Vextannes now proposes
to supply the canals in the dry season
through inlet sluices, instead of through
the locks, and, in order to reduce silting
0 a minimum, he would only allow the
water to enter the canal through the sluices
at the top of the tide, and from
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 the eseape of the inundation water except
" at the points where the rivers debouch into
the sea. . ‘ -
90, In ramge IIT the grincipal
. drainage intercepted is that which collocts
in the low tract traversed by the canal in
miles 12 to 17, known as the Doobda jheel,
into which flows the drainage of 114 square
miles of country. The Execntive Engi-
‘neer ‘veports that after heavy rain, the
water in this jheel, which is 26 miles in
extent, is raised to the level of 11250,
aud as tho ground level, according to the
section, is about 109, the depth will be
3} feet. At first sight it would appear
that the whole of this water might be
drawn off by cuts into the Balighai
khal,i and that the expense of con-
structing sluices in the canal bank might
be thus avoided.  The objections to this
arrangement are that (1) the khal is much
gilted up, and that it would be necessary
to incur considerable expense in clear-
ing it out, while there is mo certainty
that it would not again deteriorate; (2)
that a bridge now existing at Balighai
would have to be pulled. down and re-
built, the waterway being insufficient ; and
(3) that the salt tidal water would be
admitted into the jheel and destroy the
crops. It will be necessary, therefore,
to construet inlet and outlet sluices across
the eanal. Inspection of themap, sheet I,
book 1, shows that 14 square miles of the
jheel will be finally drained through the
Peechabunny khal, and 12 square miles by
the Balighat khal. It seems to me fo be
quite sufficient to provide sluiceway in
the canal banks for the discharge of six
inches of water off the 14 square miles of
country in 24 hours. The Executive
Engineer has allowed for the discharge of
four inches only, but the Superintending
Engineer has enlarged the sluice gad pro-
#  vided for the extra cost in the estimates.
With a head of one foot and sectional
area of 24 square feet, 18 vents will
discharge 2,160 cubic feet per second,
or |nearly the requived quantity. The
requisite head can be obtained by lowering
the water in the canal through the outlet
sluices opposite, and by the valves in
the locks and sup{ﬂy sluices.  Only
during heavy rain will it be necessary to
lower the canal water in this manmer,
and usually the flow across the canal will
be very quiet.

'91. ' In the first seven miles of the canal
two small khals are crossd ; this intercepted
drainage is provided for by a new cut
shown on the plan, sheet I. But if the
loek is built at Baintghur, and the tidal

creck from Serpai towards Contai is
canalized, as recommended in paragraph
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iy , * reaches the canal, and, as' & matter of &
i ; fact, tanks which have been constructed S
a4 - for years in the inundated tracts bave 3 o
SN not gilted at all.  Second, the canal AR

will always be filled up to the level of
the ground by the inlet sluices at the
commencement of the rains, so that the
_ water will flow across the canal ‘without
At | | planging into it; and eroding the slopes.
; Third, the length and area of water-
gx:?r provided is so large that the water
ill be carried across the canal with a
velocig of only 2} feet per second.
The Executive Engineer had designed
A masonry fioors ana sides to Lhese gaps,
! but I consider such a provision quite
unnecessary, and have directed that brick
rubbish only be used, wherewith to cover
the floor and slopes. No arrangement
. eould possibly be more simple, and yet
there 13 ao reason why it should not be
rfectly effective. There will, moreover,
e this advantage, that if the waterwsy
proves to be insufficient, as much more
o as may be required can bhe previded by
the simple expedient of ecutting away
the banks and depositing the soil in
long lines at right angles to the direc-
tion of the canal; while, on the .other
hand, if the waterway is found to be
unnecessarily large, it may be contracted
by partially filling in the gaps. The
above remarks apply also to range V.

24. It would swell this note to an
inordinate length to enter into the whole
of the details of the passage of the flood
witers across the canal in ranges IV and
V. TFor these details I mmst refer to the
Superintending and Executive Engineers’
reports; the calculations made by Mr.
Vertannes have been verified so far as
data are available, and, if anything, err
on the side of safety. I will as briefly as
possible summarize the results.

25. In ranges IVA gnd IVB the
fighest local floods rise to 11600 above
datum, the level of the ecountry being
111-50 ; the depth of flood is therclore
41 feet, and it covers about 60 square miles

. in 24 hours, which is equivalent to a
flow of 90,000 cubic feet per second. To
provide for the passage of this volume
of water, we have flood escapes of 6,800

‘ il i and 4,000 linedl feet in ranges IVA

[ and IVB respectively, besides the spaces

jliall- 3 i | between the terminal locks in the Panch-
e para and Borabullung rivers, which are
it 2,800 and 4,700 feet; thus the waterway
aggrogates 17,800 feet in length, and the
mean depth being 24 fact, the sectional
area of waterway will be 44,500 square
foet, sufficient to discharge 90,000 cubic
foet with a velocity of about 2 feet per
second. Ordinary local floods only rise




two or three days. .
reference to the discharge
iry floods, which attain, on the

.'V ¥ ‘v i, m‘

rare oceurrence of an extreme flood in the ik

Soobunreekhs, say every 8 or 10 years,
, ihﬁgﬂﬁllsmzme atum, or two feet
higher than the highest local floods, it is

to be remarked that this level can only be
reached if an extraordinary flood in the
Soobunreekha should come down on to

of a high local flood. The time occupie

in covering 60 square miles two feet decp
is said, from enq to be 12 hours ; but

only sixars taken, which is indoed allowing

a very large margin for safety. A discharge
of 164

860 cubic feet per second has there-

fore to cross the canal, for which the water-
way is, as before, 17,800 lineal feet by 5%
feet in depth (V.32 —11150==55), or
97000 square feet, which will discharge
154:860 cubic feet with a velocity of about
F;‘fe'eprar second, The velocity might
of course®be very much higher without
doing atiy injury, and therefore the water-
way provided is excessive. The discharge
by the rivers is left out of account, as their
cganﬂe]s will not be interfered with, and
they will continue to act a8 hgmmiqre. b
97. In paragraphs 47 and 48 of his
report, Mr. Vertannes enters into a calcu-
lation of the discharge of the rivers at
the points where they arve confined to
their channels by the ridge of sand-hills
before mentioned. He shows fthat the

D Y

- canal erossing ; but I attach no importance

this result, as it is based on an assump-
tion, and Mr. Vertannes acknowledges

* that there are 1o data for ascertainin
.~ yelocity at the intersection by the sand-

 hills, and theeffctof he idesis ot know.
* 8o far as it goes, however, it is confirma- |
ity of the mmzht above made, that

the waterway allowed across the canal
is excessive. 1 ekt et

- . i O No. V the principal drain.
ol et e the 'ralg_uada:ma the
“‘\gg:;abnﬁs.v  The index map in book I
of plans shows

=2

 yivers are given in sheets 21 to 5. The
'an Lres %:i range V may be divided
into two pertions:i— ‘

 134,—That from the Borabullung river,
11 to the ridge between thﬁTﬂl—‘

pudda and Kanshans; =

- 2nd.—That between this ﬁage‘._@a_

goof |

te discharge may be 118,040
k .mwdlmy% that e
a |

hows the area drained by the
various streams. The surveys of the sand
ridge along the coest and scctions of the

j o

first portion is 30 squar

‘and local enquiry shows that from 24 to
86 hours are occupied in raising the
water to the full height. The volume
of water required to fill this area toa
depth of 41 feet in 24 hours is equivalent
to a flow of 9 inches in that time from
“the whole surface of the catchment basin,
which, as will be seen from the index

" map, i8 180 square miles. This would

yield a discharge of 43,000 cubic feet
¥er gecond. Applying Colonel Dickens’
ormula, D==825M$%, M being the area in
uare miles, the discharge would be
40,500 cubic feet, per second, which is
sufficiently close. The discharge is pro-
vided for by flood escapes aggregating
8,000 feet in length and 4} fect in depth,
and 300 square feet of sluice way, making
in all 13,%00 square feet. The veloeity
would therefore be 3 feet per scecond. 'Im
this calculation the retarding*effee of
this inundation is not taken into  gecount,
and it is improbable that a higher veloeity
than 2} feet would ever be attained j the
provision made for the passage of this
i is therefore ample. The Super-
intending and Executive Engineers have
adopted a different method of caleulation,
but the results arrived at are practically
the same.

29. Inthe second portion of this range,
from the ndge between the Talpudda
and the Metai, the area inundated can-
not be ascertained; but that it is very
large may be seen from the map, sheet 5 of
book 1. ' The principal rivers crossed are
the Kansbans and the Gummye; the arca
of their catchment basin is 400 square
miles, which, by Colonel Dickens’ formula,
above quoted, would give a discharge of
73,000 cubic feet per second. The water-
way grovided by the Executive Engineer
is 4,000 lineal feet of flood escape and
225 square feet of sluice way; and as the
depth of inundation is 4} feet, the total
area will be 18,225 square feet, which, if
the whole of the floods were to cross the
canal, would require a velocity of 4 feet
Eir second. Such a velocity is never
ikely to be attained, as neither the re-
tarding effects of the inundation or the
great area flooded has been taken into
consideration, nor the fact that a la
volume of water finds its way across the
country into the Metai. =1t is improbable
that even a velocity of 2} feet

per -
second would be reached. It would
~~ appear to be very desirable to connect

S A
~ ‘the canal and the sand-hills. The depth
~ of the inundation is 116—111:50=4] feet,
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30. Inletsluices have been prondedm

ﬁm banks, so a4 to admit water to fill the

nal to the level of the ground hefore the
graeshea oceur; ab such times the ontlet
sluices will be shut down until the re:
unired lovel is mnched The position of
¢ sluices 1 ghown in the sections and
pln.n?g in bock No. 1 of the drawing
tha caleulations will be found in

utive Enginecr’s report in detml !

d
The 1 wmber of u;mmnga in emeh range. is
ag{oﬂows e
* Basge, i, 'mﬁm ]
i it § G A 23 b
A 14 8
MR e @l
1. Outlet sluices, so cailed, aroe Te-
u;zred partly for the regulation of the
water m the csmal and partly as a sourco
of suppl (?7 for the admission of tidal waters

in the
works is alm shown on the plans and
sections. The number of openings pro-
vided in each range is as follows :—

Bewe. el ‘Ifmtmm °
Iix ..'.‘ o ! g i
Al Sl

wen

il ohdna S R |
82, The mngsoithemasomy

works mll ‘now be briefly noticed. The

ned for t!m canal are

in wae.all ovef the )
| that

9 ;ﬁhwkngas of

. increased to two feezt
f,._w$ng! walls meluswe Oimmﬂhﬂ Qf
 conorele, 08 T e 4

i

ents, | thus aﬁm«l mum;

geason ; the posmon of these‘

R R R o e iy e U ===

Protactive works,

vd%vﬂlmtemmd feet\p*

- seccond, and themalwﬂlboﬁlled

through the sluices, to the ground lkvel
previous to the passage of flood-water
across it. The brick rubbish will there- -
fore be sufficient to preserve the soil
from erosion. Immediately in front of
the escape, the Executive Engineer pro-
poses to excavate the canal one foot below
the normal bed level, and thus to form a
silt trap. 1 hardl 'think this precaution
necessary, but as the cost will be trifling,
it may as well be done.

34, 'The lock drawings are shown in
sheets 7 to 10 of book II. The dimen-
sions of the chambers are 150X20 feet.
The upper gates and forebay will be
raised in all cases over extraordina
flood and cyclone-wave levels; but the
coping of the chamber walls may be kept
to one foot over spring tide level. The
last five locks have been accordingl
reduced in ‘height. The lower ml
have been in all cases raised two feet, for
reasons already given in paragraph 12;
thus a considerable saving has heen
¢ffected. The mean thickness of the
chamber walls will be 40 of the height ;
the necessity for such unusual thmkness
has been made apparent by the recent
failure of several tidal locks. Water will
be admitted through filling culverts run-
ning the whole length of the chamber
walls ; but the number of small outlets to
the chamber shown on the plan will be
vedueed by half. They will also be made
rectungular instead of cireular. The gates
are to be of teak, sheathed in copper.
The sills and quoing will be of artificial
stone, which has been found to answer
well in the existing locks of the tidal
canal. The length of the channel between
the lock and t%e river bank hag been
limited to 150 feet; ifs sides will be pro-
tected by dwarf walls, which greatly
facilitate the removal of silt, which acca-
mulates at the lock entrance more than
anywhere else.

35. For protection against floods, the
canal banks in ranges III and IV have
heen raised above flocd-level. This has
also been done in range V; but besides
this, a small embankment is reqmred on the
nght side of the Borabullung river to
connect the ecanal bank with the high
ground. The details of this are shown

in sheet No, 18 of book 1 of plans.” The
waterw of  the . Borabullung will not -
be interfered with, as the area now flooded

does pot exceed one square mile. The
east side embankment of the canal will
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40, The rates for lock-gates, culverts,
valves, and gearing, &ec., bave been
fixed from the actual cost of similar works

_on the Midnapore and Orissa locks.

41. The earthwork rates have been
determined for the differont ranges with
reference to the facilities for procuring
labour and the hardness of the soil, average
depths of  cutting and lead. To  the
rates thus fixed have been added 10 per
cent. for maintenance during construction
and 5 per cent. for contingencies; the
result is as follows :—

Rapge IIX o 545 Bas per 1,000 o6,
13 I‘:’a e 390 »2 2 .
" IVh vt AR ES =
" v wen 390 » L3 "
Average WO b -

The average depths of cutting in the
several ranges is as follows :—

Range IHT . . e - B8E
= Ve i EE 1 b
sa A % e B3R
o h el o 1099 b

The above rates seem o me to be

. sufficient, from the following consider-

ations:—(1) The actual cost of the earth-
work on the tidal canal and diversion at
Gowkhalli was Rs. 25 and Bs. 26 per
1,000 cubic feet, inclusive of all con-
tingencies, and was mostly done by
imported labour; (2), the earthwork of
the great sea' dyke, varying in height
from 16 to 18 f{feet, and with a base of
from 130 to 140 feet in width, cost Rs. 2'6
frer 1,000, excavation having been made
om one side only; (3), the rate of
earthwork for repairs is only Rs. 2 per
1,000 at the present time; (4), labour
will generally be plentiful, and work will
be provided for the people almost at their
doors. Mr. Vertannes states that the
people engaged in manufacturing salt for
#the merchants at Balasore refused to take
advances from them in the hopes of get-
ting employment on the ecanal; (5), the
percentage allowed for contingencies and
maintenance during construction will
suffice to cover the cost of hutting coolies,
drainage of excavation while in progress,
temporary cross dams, &ec. Mr. Walker,
in his letter dated the 16th December
last, No. 544, recommended that the rates
for earthwork should be—

For Range 111 = 420 per 1,000 ¢. ft.
0 o BN BIBER Rl G
v

d s = 440 1
Average 433 pex 1,000

That is about 8 annas per 1,000 only,
higher than Mr. Vertannes’ rates. Mr.
Walker based his recommendation on the
assumption that the coast canal traversed
a country similar to that through which
the Kendrapara canal extension to the




4_'3'* 'A

~ irvéo thie waial Aliicat free froin M1t Bpoels

mens of the water have been collected,
and show this to be the case, and if
further proof is wanted, it will be found
in the fact that tanks excavated many
years ago and covered by the inundation

ve not silted or ghown signs of deterio-
ration. Referring now to the third objee-
tion, eyclones fortunately are of rare occur-
rence. It has been shown that a long line
of natural sand-hills protects the country,
and that the wave could only reach the
eanal through the mouths of the rivers, It
18 probable that as cyclones are usually
accompanied by heavy rain, the country
would be, at all events, partially submer-
ged, and thus the damage likely to occur
would be minimized. But we have expe-
rience to guide us in this matter; the
cyclone-wave of 1874 having swept over
the lock-gates of the second range of the
canal, submerged the coping three feet, and
traversed the eanal from end to end. The
whole damage done was repaired at a cost
of Rs. 248. The fourth ohiection is
groundless, as the bed is above low water
level of spring tides and aceumulated
waier ean be drained out by a temporary
self-acting sluice or shoot fitted with 2
velves There will be no leakage water.

43.  The estimated cost of the works
18 a8 follows 1 \

Preliminary expenses
Land
Haogulators ik

River and Torrent works
Navigation works
Buildings S b
Earthwork .,

Total works e 26,71,110
Establishment at 25 per cent. €,67,773
Tools and plantat 7, 1,068,854

Total direct charges ... 3445742
Indireet Charges.

Capitalization of Ras.
abatement of land
Tevenue wi 28,000

Provision for pen-
sions 20 per cent.
on establishment 1,33,535

e

ek
~-
h
el

=z

n
e
o

Total .. 86,02 297

——— e

44. The mileage rate for works only
will be Rs. 28,799, and for the total, excln.
sive of indirect charges, Rs. 37,150,

48, The provision made for establish.
ments, at 25 per cent. on eost of works,
is, I believe, more than is actually neces-
sary; 20 per cent. would have heen
sufficient, as - fully one-half the cost is for
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of the tide through side sluices from
. the surface.~ L TR
R 51. I feel confident, then, that main-
'+ tenance will not cost over Rs. 500 per
Ty mile, and we may with safety state that
it will not exceed Rs. 600. I may here
HERED I Sl mention that the protgzsal to supsly water
* Rk HEnh only at the top of tide, and through
: i e i gide sluices, instead of through the locks
» : had not been contemplated by Colonei RE Y
; : e Haig at the time he wrote his note of the ' o
g ) A 18th February 1878. g
* Annusl charge for interost sud maintenancs. . 52. Now, taking the cost of mainte- g
: | nance at Rs. 600 per mile as above, and
the rate of interest at 4} per cent. on
cost of works, .establishment, and tools
and plant, the annual charges will be— -~

Rs, A !
Maintenance of 93 miles of ‘
_canal at Rs, 600 per mile 55,800
Interest at 43 per cent. on
capital of Rs. 84,45,742 1,55,058 y

S Total .. 2,10,858

T e 53. I now proceed to consider the

traffic which may be expected on the
canal. This question has been very fully /
‘ ; » . considered by Colonel Haig in his note of /
, - the 15th February, above quoted. He shows i
- in paragraphs 22 and 23, from statements =
carofully compued by Mr. Vertannes,
that the fotal export and import trade
of the ports of False Point, Chandballi,
_and Balasore, with its minor ports, for
i j the average of four years, 1873-74 to
i g 1876-77, amounts to 65  lakhs of
Hii e ‘ rupees, of which 52 lakhs, or five-sixths
is with Calentts, and that the imports are
wholly from that place as well as two-
thirds of the exports. The proportion of
i the latter would have been greater, bus for
s ‘ the isbnormally large export to the south
in consequence of the famine in 1876-77.
In paragraphs 24 and 235, Colonel Haig
miotps from a report from the Collector of
Balisore, and shows that the ports on the
ooast of Orissa are unsuited for the require-
raent of a great trade. The Dhamra
and Balasore rivers can only be enfered
by vessels of small draft. False Point
is said to be rapidly deferiorating, the
gtearmers of the British India Steam Naviga-
tion Company being now compelled to
anchor outside; Pooree isanopen roadstead.
Ordinary ocean-going vessels must there-
fore lie “outside at &ll these places, and
in such cases the risk and expense con-
nected with loading is well known.
‘54, Inparagraph 31 Colonel Haig says,
¢Tn this connectionit may bewell to advert
¢ o the importance of such a coast line of
¢ gnnal in times liko those of the last two
 yoars, when vast quantities of grain are
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Comparative cost of cartisge by cxisting routes and

by canel,

% he impossible, the construction of a navi-
¢ gation canal connecting Orissa with the -
“ rest of the presidency is absolutely neces-
“ gary as a protection against famine in the
¢ province ; and that there is every reason
‘“$o beliove the project now under consi-
¢ deration is finanecially sound, and will at
“least pay interest on the capital sunk,
¢ together with working expenses. Though
“ myself fully convinced of the superiority
“in point of durability, efficiency, and
“ economy. of .tidal .canals.ip this part of
“ the country over high level canals, yet I
¢ have forborne to touch on this question,
“ag it can be discussed more adequately
% by the Engineer Officers of Government.”
57.  The next question for considera-
tion is the comparative cost of carriage
by existing routes and by the proposed
canal. Mr. Vertannes in his very care-
fully prepared report of the 19th June
gives t%e following particulars :—

|| PmesEwr Raves op Fueigme

"

i

i ni,uua,w
! idnapore,

By sloop, by
S0

i

! 1

| Probabla r;\kﬁsl

by the proposed]
canal,

! By steamer T EMARES.

By stea A i
and baat l?:fm to False Foing |
' L and thenocs |

Chandballi, By Boat. l

Fer ton.
Es & »°

2 80
7 8 0

e en

Fer fon.
Bs. & P.

1o o

i
:
{
i
Per toun.

Ra,

Fler ton.

Rs. 4. 2.

{
{
|
Per ton. 1

Rs, a. ».

50 ‘
¥ | Thero is no steamer to
1 Balasore; when there
1

|
| was, the rale was
|
{

1T G2

o O €

18 0
¥ 8 0 23 0 0

Bs. 15 per ten,

. Present notual cost of carrisge,

¢ From-the above table it will be seen that
“the traffic is paying at present for all
“ stations, except for Chandballi, three-times
¢ a3 much as it will pay when the proposed

. “canals are ready.”
58. The following are some particulars
of present charges :—

8. A P
F.==Caloutta to Outiack vid False Point—
Shipping: c¢harges in Calcutta, per
fon | ATk N-SR
Freight to False Point, perfos ... 15 0 0O
Boatiag to Cuttack o B el S8

Total w23 0 0

IT~=Calewtta to Cuttack vid Chandballi—
Shipping charges in Calentta
Freight, average

han Nye

e
Sow
o0

Boatng toCuteck ... ..
Total o 19 .8 O

2L Cutiaek to Caleutta vid Fales Point—

Boating from Cuttack to False Poins 5 8 0

Steamer freight AL S

Landing charges R g B
d 8 Tolal, 't i 1277020
IV —~Chandballi to Caleutta for rice—

Shipping charges at Chandbali ... 1 5 0

Froight, per bag Be. 0-4.0 e 4 00

fﬂ%ﬁ_ \ 8§ 0

pding charges in Caloutta A

Total S 8 e
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found in statement D of Mr., Vertanney
report, . which has been summarized ss
follows :

Revenue from Gooda Traffic.

v

e

Sopds traffic

25,2400

15,41,600
8,60,600

Revenue Jrom Passengers.

g Rt i e Boobunreskiia
ge pore
Do. IV —~Boobunreekha to Balasors
Do.  V.—Balasore to the Metai
: Total direet revenne
(%) Indiresi—
Bange ITT Nk Sl
Do. v s vhe -&
M “‘w revenus
Toh! Wd revenus fm goods
(1) Direct—
Range T1I ok
5 R o St Ao T
D‘m’ v ey e (‘ y s

e

Nuwber of
DossengEre,

106,000
£5,000
85,000

SA—————— .

wEraan

100,000
100,000
45,000

eE v

Araha

e ————

Pranasod jolla
por 140 mannds,

Ads,
‘8

o 00 10
E&2

]

o
) i 53
350

.

-

* =
&

[

Proposed tolls,
Hs.
168

*133
217

Revenus,
Ra.

65,878
81,803
28,058
—————— ey
1,256,535

e

11,068
17.064
7,913

36,044

e e

161,579

Bavemng,
Rs.
16,706
12,835
18,445
5
6,200
9,605
12,465
28,260
- 76,135
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64» Colone! Haig has pﬂmted mxt,iu
paragraph 49 of his note, that Mr. Ver-

tannes has omitted from the snticipated
. traffic of ranges I and II of the canal
9,34,000 maunds of goods which are sent
by land from Belasore to Balighai, .and

he shows that this'should be included in the:

traffic wtuma,‘wlﬁch%gnlﬁﬁdd Rs. 22,600
to the receipts, R

3

65. The revenue wo B then be: a8

follows :— Aty
Goods revenne . 1,681,679 L
Ditto s 22,600 i
R 184,179
Passenger revenue e 76,135
Tot.al sae EERLET] 2’60’314-

R e
This is more than sufficient to cover the
working expenses and interest. on the cost,
vide paragraph 52, }

66. Mr. Vertannes, in preparing his
statement 1), above enmmarized, has taken
it forigranted that the whole land and
seasborne traffic from Balasore fo (al-
cutta; as well as all that by sea between
Calcutta and Chandballi and False Point,
will be carried on the canal, and in the
caleulations of probable returns he has
added but little to what the traffic actuall
is at'prosent. The principal item of'trad);
i8 rice. The following tabular statement
shows™ the quantities actually exported
and the assumed probable traffic:—

A‘W_"‘WM‘W‘% moges TandIr, 0

Probable revenve.
7 L ]
Bice teada with Caloutta,

QUANTITY OF RICE ACTUALLY EXPORTED To CArovrra.

N Al % 1C i 2l
B NI A——-“-muwuﬂo——\,.,,_,;,,. A e

B

YEaz, :
kT o o | i | e
3 i Cwt. Cuti Cwt. Cart. Cwt,
e, Sy e R i SO 16,480 00365 | | 98308 !  sopsus
RIS L | el ek il
ey i O e T 183,974 17,118 41,114 | 284,805 467,005
T Total .. 204,852 43,708 675,50 1,112,608 2,090,660 |
Aversge ..l 102341 10,987 168,808 278,143 560,308
Agsumed probeblé cunal teafle . v wn 110,000 16,000 184000 || 200,000 610,000
Considering the great area of country,
the produce of which should find its way
to False Point, the quantity allowed, 5,500
tons of rice, seems to be ridiculously small, . .
67. Mr. Vertannes takes 1o credit fOr  Other probable sonress of fncoms
miscellaneous receipts, which the Collector il
of Midnapore thinks would be Rs. 12,000,
vide paragraph 23 of his report; and if
Mr. Norman’s  estimate of passenger
traffic be correct, Rs. 75,000 more should be "
- added¥ to the reccipts on' that account.,
- Mr. Haxrison, Collector of Midnapore, in. |
-paragraphs 20 t0 22 of his repert of the 1
18tk October, suggests the imposition .
; e ik Kl
A L e L S

alite e RER T L T e
S el RN s B A

opmofcm»md!nmmm

@R, 30,000 for

with by‘_

1878, which was called for by F
the Lieutenant-Governor. Mr. M
gives calculations which show tl |
cost of each kind would be the same
after thq-,‘;cot?plehcr,, nt:hof Ltlhe&p s oond

ints. out that as the lLaverpool article.
'%?np'um and white, and the locally

" made. salt dirty, the former would be

Here, then, is another pro-
' i me"i’lr'ﬂormagm'
estate of Moyarbunge w o
- yieldpsupplilo's_};? slate, timber, and other %4
produce which wonld be brought down for
the Calcu maxﬁ‘ﬁ:&wl}ms facilities for
trans .are 'd 18 GienTy
BBPWIz' think it may fairly be assumed
‘that the stimulus given to trade by the
immense reduction m cost of carriage and -
the opening up of the tidal creeks in Orissa,
by which Pooree and Ganjam will be
brought into direct communication with
Caleutta, will largely incréase the traffic,
but no credit has been taken moﬁlmﬂq.t;g&
probable returns on this sccount. Ifeel
verf'e‘qnﬂdmﬂgf the'.wqpaﬁ;:gﬂapmmg 5
financially, and am satisfied no more pro-
isin leﬁeme has ever been laid befors
the Government, = =
69. It will be seen from the rep
 the Collectors of Midnapore and
have expressed strong opinions in
of the Coast canal, and now [
from the former, paragraph 26
~ #T would, however, urge th
‘there is a deficiency of Rs.

4o Do




which uppeared‘ | in a local ne

" that the traders considered the canal

unnecessary. This is not to be wondered
at, when it is explained that these traders
and the newspaper proprietors are owners
of sloopa!

75. How far the statements in para-
graph 6 are correct may be judged from
the reports of the Collectors of Midnapore
and Balasore, so often quoted in this
report. Mr. Beames states that Commis-
gioners, Collectors, Deputy Collectors,
Superintending and Executive Engineers,
native fraders, and leading landholders
% are unanimons in considering it (the
canal) absolutely useless.”

76. In paragraph 8 the Officiating
Commissioner states that Mr. Vertannes
“ has with very great care, patience, and
¢ labour collected and arranged a mass of
“ facts which prove distinetly the follow-
“ing points :—— '

“ 1, —That the trade of Orissa does
‘* not at present follow the direction to be
% taken by the proposed canal.”

How could it do so? There is at
present no road or other means of com-
munication in that direction.

¢ II.—That, in order to yicld a return
¢ which will pay the interest on 30 lakhs,
% jt will be necessary that the canal shall
& gbsorball the trade, both export and im-
“port, which at present passes through
* the ports on the Orissa coast.

¢ ¥TIL.~~That consequently the whole
“ trade of the province must be diverted
“from its present channel,” It is fo be
regretted that Mr. Beames did not, ap-
parently, read the headings of the state-
ments which Mr., Vertannes ¢ had, with
very great care, patience, and labour col-
leeted and arranged.” Ifhe had done so, he
would have seen that that officer based his
caloulations on the trade with Calecutta
only (wide statement Z attached to Mr, Ver-
tannes’ report of 19th June 1877).

¢ TV.--That to effect this change the
“only inducement we can offer is the
* great saving in cost of carriage, viz. from
¢ Rs. 25 per ton, as at present, to Rs, 7-8
_ %¢per ton by the proposed canal.”
&' 1 should have thought this inducement
quite suflicient to attract trade.
| 77. The figures given in paragraph 17

‘of Mr. Norman’s report of 6th November
1877  completely refute the statement
made by the Officiating Commissioner in
his 13th paragraph. Itis shown that for the
last four years an ayerage of 974 per cent.
of tho tofal imports, and of 71 per’cent.
of the total exports, were in connection
with Caleutta, and that the latter would
have baen much bigher but for the famine

~e



commenting on the statements made in

80. I have been thus - particular in

the Officiating Commissioner’s letter,

‘because naturally great weight would

-

otherwise he given fo his remarks.

81. It only remains for me now to
mention the manner in which the plans,
estimates, and reports have been prepared.
I have quoted with confidence from the
statements of trade and traffiec so labori-
ously eollected by Mr, Vertanumes, and it

. is satisfactory to be able to state that the

Collector of Balasore has testified fo their
correctness and satisfied himself *“of the
‘% ¢are, diligence, and fidelity which have
¢ been bestowed on the compilation of his
“gtatements.” Equally satisfactory is the
care that has been taken in the preparation
of the detailed drawings and estimates, and
the collection and compilation of statistics
connected with the drainage of the
gountry, and the calculations of water-
supply, &e. 1 think i must be ac-
knowledged that no more carefully pre-
Fared project has ever been submitted
or sanction of Government. The credit
of this is cntirely due to Mr, Vertannes.
Colonel Haig was sanguine that the project
would prove highly remunerative, and I
have myself every confidence in its suc-
cess, and trust the Government of India
may be pleased to accord early sanction
to the construction of the canal. .

o 15-2-79. H. C. LEVINGE.
Chaef Engineer.
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