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GOVERNMENT OF MADRAS, | g .-
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers :—
No. 1482-C.

" Note by the Chief Engineer, Public Wors Department, on G.0., dated 11th March
1891, No. 349 M.

Mr. Jones’ scheme for the improvement of the Cooum consists of two parts, which
may conveniently be considered separately. - -

2. The first dealing with the lower portion of the river, provides for closing
the northern of the two branches into which it divides near its mouth, for improving,
deepening and resectioning the remainder of the bed, and for obtaining & constant
: ecommunication between the river-bed and the sea. 2
o L e 3. For the upper portion of the river above the Harris’ Bridge, he proposes the
- - construction of three weirs, in addition to that between the tidal and non-tidal

_ portions of the river, for the purpose of maintaining a maximum depth of four feet of
water in the bed. | :

4. Tn both portions, the banks are to be iinproved and strengthened, training walls
and groynes to be constructed where necessary and sewage to be diverted from the

i | S ' river, while wharves for the convenience of boat traffic are to be constructed in the
— ’ P ¢ ~ ¢ Bl ﬁdﬂl Porﬁqn. ) : { [ & i
7 _ | - b. For the first or tidal portion of the river, two alternative schemes are sub-

: ‘mitted—one in which it is proposed to admit the tide through the present mouth of the
5 ﬂz J ? river, the bar being removed by the action of a groyne which it is proposed to con-

struct to the south of the Napier Bridge, the other scheme being for the excavation
of a canal from the harbour to join the river near the St. Mary’s Bridge.

- // . ”
- { i v sl 6. The first scheme is estimated to cost Rs. 12,25,000, the second to cost
Caan Rs: 10,90,000; about Rs. 2,50,000 in each case being due to the non-tidal portion of
the river, and the remainder to the lower or tidal portion. 4 S

‘ ol \ "~ ‘
M gl JA” A I ' J)') m.gt-f : 7. Mr. Jones expresses a strong opinion in favor of the first of the two schemes

for dealing with the lower portion, and In paragraphs 38 to 62 of his report, he discusses

‘ﬂ"’& 3 iy 7 177 IS T -the measures to be adopted for kecping the bar open and gives his reasons f .
“‘a L .,q& m 65, . ~ sidering that the groynes proposed by him will be effective. - B g

et W] T ¥
8 Iregretthat T am not convinced by the arguments brought forw d
cannot conour in the proposal to kéep the bar open by means of gm‘y%hes, ard, and
9. In the first place, it is by no means certain that the groyne proposed |
keep the river mouth open at all; that it would remove the bir f,f,mpfts p:':;:n‘:
ition is certain, but it- is not equally so that the latter would not reform further

4 81
29 Bt ‘my sun bolief is that it would do so, though" the question is so beset. iy
g4 uncertainties that it is impossible to give a positive answer to it
‘43 10. Whether the bar would be removed or not, it is almost certain that the

t.gg_ } construction o! the groynes would cause erosion of the shore to the north of the river
€4 A mouth, and with the result of the construction of the harbour (which in its effect upon
,;;; = fan. the coast is nothing but a big groyne) before our eyes; 1 cannot but think it would be

| ?;‘ . 4}: Ee highly unwise to construct any more sea groynes in the neighbourhood of Madras,

8 4 r‘ " g 11. Their oonstructi?n 18 the less flesirablé, in that the object aimed at :
r i ~ attained much more certainly and efficiently by a slight modiﬁgation of Mr. ?;:gs?
iS4 Ve | 12. Paragraph 12 of the report shows that he sees clearly that the pri jeot -
‘3 f’_ _— : y . g?’ 3 , to be arrived at is not the. mere admission of water into the river Bed, butp:lll[:‘i;i(;}:{j:f
. : TR W — Ly h e tion of g}mt water, and this is only very partially provided for by either of the schemes
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13. Admission of tidal water, and its emission by the same outlet, will produce

oscillation, but not, or ouly to a very trifling extent, eirculation. A very simple
experiment will skow this : —

v
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A is a good-sized tank 12 inches deep and a & ¢ a curved trough of the same
depth conneeted with the tank at both ends. If the tank be filled to within about six
inches of the top and some light material such as sawdust sprinkled over the surface
of the water in a b ¢, and the tank then alternately filled to the brim and emptied to
six inches from it, it will be found that there is next to no movement of the sawdust,
and this will be the case whether both ends a 4 be kept open or one closed and the
water admitted through the other; showing that there is nothing like real circulation
in the trough a b . :

14. The condition is strietly analogous to that of the Coonm and proposed new

cenal connected with the harbour at one cnd and the sea at the Napier Bridge at the
other. ; ‘

15. Tf instead of keeping one or both ends of the trough permanently open, we
now close the end 4 while the tank is being filled, and while it is being emptied close
both ends until the water has fallen three inches and then open 4, it will be found
that a decided current is produced from 4 towards b and that after a few * tides,”
the whole of the floating sawdust will have been carried out through & inté the
tank.

16. It may be objected to this reasoning that, as a matter of faet, tidal rivers
having only a single communication with the sea do maintain a constant eirculation ;
but in all such cases the real circulation is maintained, and the transport of forei
matter effected, by the land drainage, which is, as it were, pounded up by the flood
tide and allowed to flow down during the e;bb, the velocity in ail cases being consider-
ably greater during the ebb tide than during the flood. The peculiar feature of the
Cooum is that during a great part of the year there is no land drainage at ail, and
the velocity during the ebb and flood will be the same.

17. We can apply the principle ?f tbq experiment ,de.scribe«l above to the Cooum,
by the construction of the canal provided in Mr. Jones’ second scheme, and. of a lock
or flood-gate at or near the entrance of this canal into the harbour, such gate to be
opened during flood tide and closed during the _ebb.. In the mouth of the river
(at the Napier Bridge) construet sluices to be clpged during the flood tide and during
half the ebb, and opened from half ebb to l.ow tide; there would then be a constant
circulation from the harbour towards the river mouth, and_ the water issuiug at the

‘latter would, as will be shown- below, certainly have sufficient scouring capacity to
“keep a channel through the bar permanently open.

18. According to paragraph 58 of Mr. Jones’ report, the area to be affected by '

the tide would be 4,250,000 cubic feet, and the rise of the tide being 3 feet, the total
" eurrent of tidal water impounded would be ‘12,450,000 cubic feet, and as the gates

would not be opened till the tide had fallen 13 feet, ‘jl’e mean velocity through them
would be about 6 feet per second ; to discharge 12,750,000 cubic feot in three hours

b e

' with this velocity would require an area‘of.?{%m = 197 square feet. It will, how-

ever; be probably more convenient to put shuttérs throughout the length of the

- Napier Bridge, though only a few of them would be lifted at each tide. th :
- being reserved for the discharge of flood-water. ke remamder

19. There neéd be no question of the power of the tidal water, controlled as

- proposed, to keep open a passage through the bar. The average discharge is about

1,200 cubie feet per second, and it is certain that the discharge of the Cooum did

- not approach this amount during any large number of the days during which it kept
the bar open, as stated in paragraph 7 of Mr. Jones’ report. =~ -

20 An incidental advantage of the arrangement herein suggested is that f
flow would always be from the harbour towards the Cooum and ngfe::be versa < it.hiz
by no means improbable that the Harbour Trust would obj ;

: ‘ ject to the constructi
works which allowed Cooum water to flow into the harbour. g %

21. The new ganal should have an area of water-way of not less than 300 :
feet at low tide. It is observed that Mr. Jones estimates the cost at Rs. 1,50,000,33‘111?:?1

is at the rate of about Rs. 30 per foot, which is probably enough, but there i :
4o show how the rate is arrived at, ! & ere 18 nothing

22. I should take this opportunity of mentioning that the proposal to -
watet to enter from the harbour and ritum by themxrlg'er monthpnngzia the ﬂmﬁf
the sluice gates was embodied in the scheme submitted by Mr. Chatterton, Professor
of Engineering at the Madras College of Engineering, to the Committee appointed by
G.0., No. 643, of 16th September 1890 ; all the schemes submitted to that Committee
provided for a canal from the harbour or the sea to the north of it to the Cooum, but

none of their authors except Mr. Chatterton realised the essential necessity of circu-
Jation and of a constant scour at the river mouth.

“23. Mr. Jones in paragraph 59 of his report proposes sluice-gates in connection
with the groyne at the river mouth, but apparently does not see the necessity for them
connection with the alternative scheme of a canal from the harbour.

- 24. It has been suggested that the necessary circulation might be obtained by
pumping water from the sea into the river and so providing a current in the latter,
Jn this point it is enough to say that the efficiency of such cireulation will be directly
roportional to the quantity of water pumped and the height to which it is lifted ; the
ost will be directly proportional to the same elements. By the canal iud sluice gates
ve can circulate daily 25} millions of cubic feot ; the cost of plant for circulating this
uantity of water would enormously exceed that of the canal and gates, and the
rorking expenses would be dead loss.

" 24 (). The proper course for the canal is a question for consideration; it has
een suggested that it should run from near the mouth of the river along the foreshore

the east of the Fort, and it is possible’ that, ro far as the actual excavation is con-
ernied, this would be slightly cheaper than the route chosen by Mr. Jones, but the
tter is the most convenient in many ways and has the great advantage of bringing
he sea-water into the river at a point as far as possible from the mouth, theret y greatly

proving the circulation. On the whole I concur in Mr. J qnes’ selection of a route.

25. As the dredger w#l not, with the arrangements herein proposed, huve to pass
pder the Napier Bridge, there is no occasion for making provision for lifting any
srtion of the latter, nor, so far as I can see, need the new bridge (if a new one has to
'ccnatmcted) be as long as the present ore. .

26. The maximum amount of flood water to be discharged may be taken at
000 cubie feet per second, and as the M. F. L. of the river is fully five feet
ove tidal H. W. L, a velocity of 10 feet per second may be allowed through the
idge, requiring an area of 1,200 square feet of waterway. It willnot be convenient
give the sluice gates a lift of_ more_than 6 fegt, 8o that a length of 200 feet
elusive of the piers of the sluices will be required  a total length of 300 feet
tead of the 450 feet of the present bridge would be enough.

. 27. The details of the design of the sluice at theiver mouth and of its com.
tion with the bridge will have te be separately considered if the general principle
the gclieme under discussion 18 aceepted. :
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28. There secms no oceasion to put the sills of these sluices so low as ]10-50 on
DeHaviland’s datum ; 63 feet below high-water level, or say 14-00, 1s quite as low
as is necessary, nor does there appear any objeet in artificially excavuting the bed below
this level. A considerable reduction may therefore be made in the excavation below
Law’s bridge.

29. T entirely agree with Mr. Jones as to the desirability of filling up lh,e
northern arm of the river, and as to the necessity for lengthening St. Andrew’s
Bridge, the insufficiency of the waterway of which is a very serious eyll, tgmugh
I am inclined to think he has under-estimated the cost of this work. His proposals
for the improvement .of outlets of draing, and for the counstruction of wharves and
training walls, appear judicions, but I am not satisfied of the necessity for the een-
struction of the locks proposed to be built in the Buckingham ecanal and the Junetion
canal ; provided the eanal from the harbour is of ample section, the increase of area
available for the storage of tidul water is a positive advantage. Ner am I satu'f%ed of
the necessity for the groynes proposed to be erected in the bed of the river. These,
if eonstructed at, all should be constructed tentatively and bit by bit. ¢

30. 1 consider his selection of a point near the Harris’ Bridge as the point of

division between the tidal and non-tidal portions of the river to be judicious ; by the

design of the weir requires some modification. In paragraph 89 of the report it 18
stated that the floods will not cause a rise on the weir of more than 2 feet. It'i8
not elear how this figure is arrived at ; the length of the weir crest is 400 feet, and as
1t 1s oblique to the river, the effective length is probably not mere than about 8,20
feet. To pass 11,000 cubic fest per second, oven allowing for a considerable veloeity
of approach over this length, would require a depth of at least 41 feet. As, however, the
wing wall is 5§ et above the crest, there would be no fear of the latier being turned.

31. T am afraid the self-acting sluices proposed for this weir would be useless ;
they would be certain to be choked up bg sand. No dependence can be placed on

constructions of this sort in 4 river, though they may work in a canal or an artificial
reservoir,

32. The above remarks have reference only to the tidal portion of the river; with
regard to the non-tidal part, 1 regret that T am unable to support Mr. Jones’ proposals.
The idea is to divide the river into a series of reservoirs by means of dams of suffi-
cient height to give a depth of 4 feet at the top of each reach, this 4 feet being

the depth that will in ordinary years be evaporated during the period in which no

supply is received by the river,

pool ‘3(‘;' ?t thetbestt;his Sﬁh(;lmo merely provides for covering the bed with a seria; of
$ stagnant wa ] e s . refers
ygtedog !c;lry' 34 T» Which would be only in a very small degree (d’ at all) p

34. As a matter of fact, howe ' : : r this
purpose. 1In two or th » however, the proposed weirs would not answe

, Tee years, the reaches would be silted up to the level of_ the

crests-of the weirs boundpng them, and the bed would be exposﬂr just as it now 18 i

w.mh“‘ » above the influence of the tide, exeept that it would be in a series of
ofin a single slope, K3

35. 1 : _ : .
the silt, b;tm;’;l:)leo(;m;tQUded that the undersluices left in cach weir would remove

da : nion that they would not do s0; sluices of the particular

ones, snI::rl:) as mo;om{ob‘bly not. work at all, and although more efficient

they would not serve th o counection with irrigation works, might be provided,

in the river bed, anq e‘;“’?"“ required, but wonld merely produce irregular channels

femalior ofisola‘t:d would in fact reproduce the irregularities in “depth causing the
p?O]B, wluch 3 . ,Jaepih, v

throughao » POt if it be required to keep down the bed level
Wholeglenlgthﬂ;? ti.w:l (:f.i Preadth of o river, the .5‘3.;m o b distributed gver the
ment is of the Bmal'las't ; an;i Y g do‘“”)’ spaced together, No automatic arrange-
costly to constret ahd rse - Sueh 3 Purpose, and any other known arrangement 18
18868 10 be gained su:l?mm labor to work it out of all proportion to the advan

% case as the present. It would certainly not be justiiable

E

to construct three such weirs in a distance of litfle over a mile to keep the
orthsriverooveredwithafevinehe;tofahgmn. t water, Wy m M

36. T cannot recommend anything should be done to this portion of the ho
r;vﬁra lie{);ngs; h;opoaedtﬂe mfbiyghl?r%; i i'[f.?m“"‘s the banks; and for tlii'xﬁs"ig: R
O . . Jones 86X ndeda. m Wtﬁ[ ) 7 il 2%, ot
mtbeol’;jeétmfoamma . , G ey b2 b i O 1":

37. The weir above the Harris’ Bridge (No. 1) must be retained to divide the :
e aporn o nori-tidal portion of the river, eod prevent thé bed of e former e, | ||
assuming a slope Fart of which would be dry at low water; it should in my opinion be ot
built at right angles to the river ; the undersluices ymw:”ﬂggp&eym . v%
they are not wanted. The retaining wall of the apron should not projeet above the -
level of the latter, but the surface of the apron itself may with advantage
depressed a foot in the middle ; looking to the small fall over the weir,

would be ample breadth for the pron, but a second apron 18 feet wide e f’?’% e ;!
stone should be added in rear of the retaining wall ; it is not clear what 1§ oding oy N
the rather peculiar seetion given to the body wall with a ton; of mg mbet d a 2
two layers of masonry ; the latter should exiend the whole. thickness of the wall, [t <
seems doubtful whether the foundations are quite dee enough, but Mr. Jones has bett P
information as to the soil than I have and has ly satisfied himself on this poiat, =
38. It must be remembered that the construetion of this weir will of itseif tend : ‘g
to raise the level of the river bed above and to terminate the existence of the unsightly "
pools of stagnant water which now form the worst feature of the upper portion of i
the bed. " ! , e 3

39. The estimates submitted give no details of quantities, but there is N0 reason
to suppose that the amounts allowed are otherwise &,m accurate ; the rates &Htm
for earthwork appear ample, as plant is provided for separately. The omission of ﬂ‘le
locks in the Buckmgham' and Jnnotlgq canals will cause a saving of Rs, 84,000 o
Mr. Jones’ estimates, while the Kmv:mmn of sluices at the Napier Brid fosx e o
single tidal lock on the new will add about Rs. 60,060, G

40. To sum up, I would recommend the adoption of Mr, Jones’ scheme, No.
including the weir at the Harris’ Bridge, with the modifications in detaif exp?imaﬂ 3;
this note, and with the addition of sluice gates at the Napier Bridge. For the non.
tidal portion I would recommend that nothing be done beyond slight improvements to
the bed and banks. : % Fin A9

4]. Although I have not found myself able to concur inall Mr. Jones’
consider that thg care and completeness with which he ‘has worked ou&%v::&:
are remarkable, and deserve acknowledgment, : ;

Manras, (Sigued) J. PENNYCUICK, Colonel, R,
16tk March 1891. : Chief Engincer, P, Ww.D.
To the Local and Municipal Department.

- S

Note by the Chief Engineer, Public Works Department, dateq 9nd April 1891, b
In paragraph 35 of my note of the 16th ultimo on Mr, Jones’ b 2
improvexl:lent ofpthé Cooum, it is stated that any known arrangement o ;“’fh"e%lfﬁ sg:‘ g;g
for the purpose therein under consideration, “ would be costly to construct and require
labor to work it out of all proportion to the .“m!{tages to be gain ed ana mm
would not be justifiable to construct three such weirs in a di g P mﬂ.;
merely to keep the bed of the river covered with a few inches of stagnant water el
2. It has, however, since ocourred to me that Mr, Jones’ o jeut oy »
by the construction of one weir of slightly-inereased height, nst mghtl 'of th"uﬂned
a.lythough this weir would be costly and the result not, in my opinion, wort,
diture, the latter question is not an Gngin ig one, wnd 1 e+ boenthe éxpen-
show more precisely how the end in view could be attained, and what ey B ok,
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Reference, 23rd April 1891, No. 327.

APRIL.

The River Cooum. /{ e & : g S a7
Ll A e g JL e i2® i - 4 .

Referri o the Banitary Enes 1 ;
e émg_t,m‘t 16 Danitary Engineer, for remarks, ;
Chief -uglilucfs note on the scheme for the
improvement ol—; and request: Ly spect f
o el 7  Tequesting him to specify,
in detail, how far the amendments suggested by

{h 1 "1
“.“ !‘]l'f.EPglrleer Wil affect the estimates
already submitted.
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