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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following paper : —

G.0., dated 27 th February 1890, Mis. No. 328 M., Local and Municipal,

Order—dated 27th February 1890, Mis, No. 328 M., Local and Municipal.

The Government desires that M. Jones will prepare and submit, with as little
delay as possible, a detailed scheme for the improvement of the River Cooum with a

- View to preventing it in future from becoming & nuisance during the dry months of the

year. Mr. Jones’ previous proposals on the subject, which are printed  in G.0., dated
2nd July 1877, No, 1811 » are not sufficiently elaborated to be of value, and, moreover,
appear to Government to be unsatisfactory in themselves.

(True Extract.)

(Signed)  J. GROSE,
Ag. Chief Secretary.

To J. A. Jones, Egq.

. » the President, Munici\pal Commission, Madras.

—————e

READ—als0 the following paper :— . .

From J. A. JONES, Esq., M.LO.E., F.R.S.E., Sanitary Engineer to Government, to
the Chief Secretary to Government, dated Fort St. George, 9th December
1890, No. 649, : :

I have the honor, in compliance with G.0., dated 27th February 1890, Mis.
No. 328 M., Local and Municipal, to forward a scheme for the improvement of the -
River Cooum. -

2. The papers sent herewith consist of— .

(1) The report. ~ (3) One large scale plan,
(2) Estimates. (4) One book of plans.

3. These very fully show the works which T consider are necessary to put the
Cooum, between Munro’s bridge and the sea, into the state it ought to be.

4. It will be found that there are alternative estimates for the work, viz, :—
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Both of these amounts,"however, include Rs. 1,70.00 s
dredger—both of which will be ;lseful for othe;- pﬁrpgszgraﬂlant_a railway line and a
work, be handed over to other departments. may, after completion of

5. The actual cost pf the works proposed stands therefore—

No. 1 estimate g % RS.
gaey: Rk P Y e IR % BT
6. The alternative estimate s By
. The alternative estimates are based on two di .
Cooum with the sea—No. 1 by the Cooum bar, le egen;d:mgns for connecting the
Mary’s bridge and passing round the west side of the Fo canal starting from *St.

harbour. . rt to the squth arm of the

7. Tt has no doubt not escaped the notice of Goy »
been made that, while Mr. Pogson’s scheme (which, iznﬁint that statements have
nubibus, at least it is so far as I am concerned) for cleansing t,hasgl s known,*is still
cost 11 lakhs, Mr. J ones’ scheme is to cost no less than 10glak§s 00um 18 estimated to

8. T cannot claim for my scheme even he 1f :
Mr. Pogson’s; my scheme will cost more than a la;h a;léea ?1‘1‘17? I.lt.ages claimed for

out in three months, nor will it allow of the drains bei y 1t cannot be gy
run up hill from the sea. ‘ eing flushed with Sea-water ag thl:g

9. But, while I do not claim these advantages by i ’ "
to.Govemment that t}le estimates which I send%orv?grtlltsarzxf?)iutlon: T must point out
Worl_gs than the mere junction .of the Cooum with the sea—¢ ;ﬁsﬂy Inore extensive
portion of any scheme, but it is at the same time a portion of (f‘,h I8 2 very necesgar
which does not exceed one-sixth of the whole amount, The @ scheme the cost of
the Cooum bar, or of forming a canal in connection with thactual cost of operiing
about 1% lakhs, and while one can only surmise what Mr. Po 3 arbour, amountg i
it must be of this nature. In any case there cannot begson .
between one scheme and another in respect to the bare prop much. differeng

e of co
e 08 5 st
tion in the Cooum. al for securin

g circula-

10. While the estimates are to some extent approximat

in considerable detail, and the various items are Egt to ;n?::, Zhey have been DPrepared
on the other. Thus Government may propose to execute °111§’ tﬁ: tent dependent one
up to Harris bridge, and even from this portion may omit, mean ﬁmPOl'tlon of the work
walls, the extension of St. Andrew’s bridge, &e., and mer:aly exécute’ Wharves, trainiy
bar or formation of the canal, the dredging of the main and th eﬁth? v

branch of the river. But while that is so, yet I would earnest] eurlhn

in the lower portion of the scheme be sanctioned in their entget g;?f that the workg
ganctioned at all. The cost could be spread over three or more eay the scheme ig
whole scheme is executed, the expenditure will not, I think Zor:’ and even if the
the results which, I believe, will be attained. » 98 out of proportion to

11. Although I have advanced many arguments in my report t

north branch of the river ought to be filled up, there is a still strong to show that the .

that there will be very great difficulty in disposing of the st °r one, and that jg
main branch, if that is not done, as the stuff would %ave in szclll\fia::izvﬁted from the

to sea at a much greater cost. , : € carried oyt
12. In my report I have but lightly touched on th
would accrue to Madras by the closing of the north branch. glzﬁt eit;?i‘;‘ages which

plans will show that, taking advantage of the extra ground ad ation of the
suggested a mnew race-course ; this particular iterf naturallge((ll(fgsﬂ;etnvera I have
parview of the scheme, but the improvement of the island does so ot fall withip
therefore to throw out the suggestion as to the race-course, because I ’band I venture
Race Committee, in view of this improvement, might be inclined to

meetings to Madras, and might be able to make a handsome eomrlilll)(;‘;fl’ozllt thelir
‘ 0 the

.

S scheme g, T believe .

pening of the
g of the north -

elieve that the -
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scheme as they could then get rid of Guindy. This question affects to some extent the
proposal for raising the level of the island (as an island to be abolished), and hence my
allusion to the subject. '

18. The report, though comparatively short, is one which has for its preparation
required considerable investigation on many points ; but it- does not, I fear, of itself
justify the time taken in its preparation. It has had to be prepared at a time when
many other pressing works had to be kept up to date, and the small staff at my
command ‘has been unable to get out the plans and estimates at an earlier date than
that at which it is now presented. ;

14. 1 send the report forward with some diffidence, for T am aware that some of
the measures proposed may lead to considerable discussion; and seeing the importance
of the subject and that® the amount of money involved 18 large, I would desire that
Government will, before sanctioning or disapproving the schemé, consider the adyisa-
bility of associating with me (1 presume to sqggest)_thc Chl?f Engineer and Captain
Street, RN.R., for a consideration of any point which to Government may seem to
demand further investigation. :

15. Except perhaps an improved water-supply—for drainage 1s very closely asso-
ciated with the improvement of the Cooum—there is probably no other work which
can be undertaken in the City of Madras which will, 1n a h}gher degree, tend to
ensure not only better health but also greater comfort and enjoyment to 1ts people.
The river. a large portion of which is adjacent to one of the largest air spaces—Madras’

most important play-ground, constantly reminds us in no uncertain tone of its filthy
condition. It tells indeed that—

«The sewage that should feed the land
« Makes poison for the town ;

«7The stream, a sewer for the strand,
«To drink its ordure down.” -

That is what the river has been called upon to do for years past. Improved drainage
will prevent its being called upon to do that work in future, and the works I have in
this report recommended will, when carried out, wash away, I trust, all remembrance
of the treatment the river has received during the greater part of a century.

16. The réproach lately cast at the river by a writer in the Madras Mail,
viz, ;— N ¢

«Jgnoring all that science proves

« Or sanitation teaches,”

will, T hope, be not much longer applicable, and the river, I trust, will soon be able to
possess in truth; and not in ridicule, as at present, that name to which it, though many
years ago, must have been rightly entitled, viz., The Silvery Cooum.”

17. As the.scheme is one of perhaps more than local interest owing to some of
the professional details, I trust the report may be printed and the plans lithographed.

—_—

ENCLOSURE.
The River Cooum. :
Scupme for its improvement within the limits of the City of Madras.

The River Cooum takes its rise some 29 miles to the west of Madras. At the Coratoor
anicut, which is about 9 miles from the sea, the river has attained a length of 20 miles, and it
receives in that length the drainage of 200 square miles of country. The maximum observed
discharge at the Coratoor anicut amounts to 10,614 ‘cubic feet per second. The length of the
river from the Coratoor anicut to the sea is about 9 miles and the drainage area below the anicut
does not exceed 15 square miles. The area drained within the City of Madras amounts to 8 square
miles, so that on the river entering the municipal limits it has a drainage area of 207 square
miles. The course of themiver within the municipal limits is extremely tortuous. Its course
with windings extends to 6°3 miles, while the distance in a straight line from the place where it
crosses the municipal limits to its mouth is only 3'9 miles. At about one mile from its mouth it

-
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is connected by a narrow cut with the Buckingham canal which occupies the g

to be known aZ the North river, which river skirted the south of Forlt): St. Gegfgzﬂ what used
Cooum river near its mouth. In the plans tobe found in “ Orme,” the out alread ]onll‘:d the,
appears to have been different in position from that it now occupies, but there hag al‘zv :PO lf,n of,
connection somewhere near this point, and that portion of the north river which gkirt yi«‘ iy
Greorge is now designated as & portion of the River Cooum. The Buckingham can ls_ ort 8t.
connection with both branches of the Cooum, and during floods sends g consider, %l s
water down the Cooum. There is a lock on the canal at Shadayankuppam, 7 miles fi 6 body of
Its purpose is said to be to keep the water high in the canal when the Kortalayér b om Madras,
the sea. It also limits the area of the flood discharges which affect the Cooum, 4T,18 open to

2. Tt has been proposed—vide paragraph 61 of report on Buckin .
14th March 1883, No. 841 W.), to divert tIl)le dmiuagepﬂow south of Shgaltliai;.?alfltﬁal (q-O , dated
dramage channel and drain into the canal north of the lock. Thig can, 1 thin ppani‘ lock by a
that portion of the canal between Cotton’s canal and the lock mentidned because Teter only tq
portion of the canal between Uotton’s canal and the Cooum such an arran,gement
feasible. I am doubtful, however, if any portion of the arrangement has beén g
for the purposes of this report, I have considered the whole of the drainage south
kuppam lock as still entering the canal and finding an exit to the gen via the
additional drainage area which has to be included on this account is that of about 8

does not seem
rried out, ang
Of Sh&d&y&n-
Codum. "The
8quare mileg,
3. It may be taken therefore that on ‘entering municipal linits, the Cooum draj
miles and that at Law’s bridge, just above its junction with the canal, it draing 207 18ns 207 Square
and below this point 21548 square miles. These figures are not strictly a,t Square miles
squé.re miles is the area drained to the mouth, less that brought in by the Buek?umte’ us 215
while Law’s bridge is one mile from the mouth; again it has not been show ngham ‘canal,
drainage from the canal will enter by the cut near the Penitentiary and does notn that all the
the morth branch of the Cooum to join it just above its mouth at N apier brid res dowsbe
however, given above are in excess and may, for the purpese of this report, be acf’%;t’e:lhe ﬁgures,
4. Until I again refer specially to the north branch of the C

v OOHIn, . ] y .
fellowing paragraphs must be considered to relate to the main branch MOHI;Y observationg ip the

5. As before stated, the Cooum within the municip
character. o

6. This circumstance causes the formation of large banks which are formed of
convex side, while the concave side is scoured out to considerable. depths Tﬁ eourse on the
these banks and consequent scours above the bridges necessarily enda.n.er the formatioy of
and on the concave side of the river just below the bridges, the bed has bége " ese struetures,
depths—wide Cooum sections Nos. 3 to 3-5. Stoured to greqt

The river, though partly a tidal stream for a part of the year, and durine :
with sea water, is for the gréater portion a mere lagoon filled with a miﬁé (?fmft time fi]leg
water with no outlet, but liable to sudden variation on each occasion of rainfall regh ax.xd Sea

7. The Cooum is in connection with the sea usually only for portions of the

October to J anuary. Thc_s following table shows_the date of cutting and closing the Cn(:gnths of
during the last ten years :— um bar
\\
Year. Month and date. Particulars, ff“(';‘n‘;e:
: open. Remarks,
T T |
e 7 ot | ber ARt el L Orenaf Jot TR R
1658 J,;)J:am 3 ) i +. | Closed o } 69
881 November 12 0. A «+ 1 Opened ,, b
; g Deoember 2oL o Closed “Ho e
" e b 16 .. es sy | Opened .. i
1682 omsatae L ff ool Ot B | 1 @
1888 . . {1 Ocobes 18% 13 “eigpet.. )| Opened &, -
| January 228 il B e feanftClosedin s & } 99
1884 .. l Oetober I R a' e Opened o % 28
Jan YR R g L 8088d ve } 95
1886 .. November JOST, TR S Oibened: oy 2 ¢
' { December 16 ..« .. .|Closed ., . } B Closed of jpeers
November BER S Tt e [(Opened. s itself,
1886 .. { December e «+ | Closed 4. S } 30 D
138755 .. | October 887 e g, .. | Opened ,, N 0.
Jmuary oI LR . Closed . L s } 86
1888 .. ‘ October 80 s i «« | Opened ,, ot v
( | January - Lt S b A T (S S } 82
October B G - .. | Opened ., e
1889 .. Do. 8. e e ig osed ., . 0
December I8 N, Ceey | wa | Opened ., v - (|& 15
‘ Do. R ST 5 e E ek AL
. T ey

e on the other .

al limits is of an exceedingly f-OrtuOHS.
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The river has also usually during this period indirect connection with the sea via the Junection
canal, the Adyar, the Buckingham canal and the Kortalayar bar, and diring the hot season
sometimes at high spring tides with the Adyar bar open that river may rise from ‘50 to 70 above
mean sea level. When the Junction canal and the Cooum is lower than the Adyar, the gates of
the lock which is placed at the junction of the Adyar and Junction canal are opened and a flow
down the Junction canal to the Cooum takes place. The result, however, to the level of the
Cooum is insignificant, as the water has to spread a considerable distance up the main branch of
the Cooum itself, up the north branch and up the Buckingham canal for 7 miles. Similarly with
the Ennore bar open and the Cooum and canal lower than the water to the north side of the
Shadayankuppam lock with the lock open a similar action takes place. Looking to the infrequency
of these supplies to the Cooum and the very slight result when the supplies do take place we may
consider the Cooum for nine months of the year to be a mere tank or backwater without motion

" through it of any sort.

8. Throughout the summer months, though it seldom receives direct supplies of flood or sea-
water, it is unfortunately continually receiving large supplies of polluted water ; and the City of
Madras, I calculate, passes into the Cooum (excepting the canal) through 21 sewers on the right

‘bank and 13 sewers on the left bank—mno less than 1,000,000 gallons of sewage daily. The Cooum

is nof, however, during the months its bar and the bars of the Adyar and the Kortalayar at
Knnore are closed totally unaffected by the sea, for I have observed a very distinet rise and fall
in the Cooum during the hot season ; this I believe is caused by the sea-water finding its way
inland through the substratum at high tides, and this water, when the tide falls, escapes into the
Cooum from the adjacent surrounding land instead of returning to the sea.

9. The constant delivery of sewage into the river naturally renders it the breeding ground
for all kinds of organisms, and the want of circulation in its waters and the consequent small
exposure of the organisms to the air are circumstances eminently favorable to their production.

" As soon, however, as any very slight circulation takes place, such as may be caused by a shower

of rain, the organisms are at once exposed in large numbers to the atmosphere and their oxyge-
nation and consequent destruction which the late Dr.«McNally described as “of the nature of
fermentation and analogous to the conversion of sugar into aleohol by the action of microphytes
in the presence of oxygen,” results in the production of offensive and poisonous substances of the
nature of ammonia. When such results are produced, the inconvenience and nuisance to those
who live in, or may come to the vicinity of, the Cooum is very great. Several of the most pro-
minent of the Madras buildings, such as the ¢ Senate House,” ‘¢ Government House,” the
Penitentiary, the “ General Hospital,” the “Women and Children’s Hospital ” and a large
number of buildings on the Mount road are adjacent to the Cooum it is evident, therefore, that
the existing state of matters is a question of no small importance.

. 10. The state of the Cooum has for many years been a source of constant complaint, and
during these years as many suggestions have been made for its remedy.

11. In the year 1882, owing to the Cooum being in the state which has been previously
described, the then Senior Medical officer of the General Hospital proposed the admission of sea-
water at high tides. Dr. Cornish, who was then Surgeon-(General, in his order on that suggestion
said : “The remedy suggested was tried on one occasion within the Surgeon-General’s recollec-
tion, but instead of abating the nuisance only increased it. On this oceasion (1870) the sea-water
was let in at a time when the sea was full of a species of oscillatoria producing the phenomenon
of phosphorescence. These minute ereatures died by myriads under the changed conditions of
their existence, and produced so fearful a stench that many persons having to pass near the river
on any portion of its tidal length were attacked by sickness. Fortunately, heavy rain fell early
in June of that year sufficient to force open the bar and remove the offensive matter.”

12. It will have been noticed that the cause for 1]:19 ordinary recurring offensive smells
described by Dr. McNally and on the special occasion noticed by Dr. Cornish is the want of
eirculation in the river. In the ordinary case the animalculm breed undisturbed until some
rainfall or other cause brings them into contact with the atmosphere and oxygenation occurs;
in the special case the exillatoria were unable to live because their condition of life wag,changed
by their being thrown into water comparativély fresh. There is therefore but one remedy and
one alox}e which can prevent this recurring nuisance, and that remedy is cireulation ; if the water
in the river is in constant circulation, the animaleulse if they die will die in average numbers
throughout the year unnoticed and at the same time their productiveness will be exceedingly
decreased and the nuisance will in fact disappear. The cause of the increased nuisance in the
case referred by Dr. Cornish wag not the letting in the sea-water alone, but the want of more
water and a constant influx of sea-water so that the conditions of life in the Cooum and the sea
would not have been very materially different ; the remedy therefore recommended is the constant
admission of sea-water to the Cooum and a corresponding daily rise and fall of the tide. How
I provﬁose to effect this I reserve until I come to discuss the engineering details of my scheme.

o cl;é.nge the water in the Cooum daily is the object to be effected and it is necessary to attain
this as quickly as possible and to limit the flow to as small an area as possible. For this purpose

it will be necessary to place a lock across the Buckingham canal near St. Mary’s bridge and a

2



weir must also be placed h WMJ"W"M

; ust also be placed somewhere in the river, } St

river within municipal limits as a tidal rivep: the oo o0 i 18 impractieable

treated in a different method from the 1;1;2: ; the uppey Portion of the riyey 2%;:?51'?31:5};0&6
. e

3 In th
gradually ascending one above the other, the lower ;011}&2;1‘ Wliﬁl‘%}éo:s nttq re;zﬁn the water in tanks
nually tidal,

13. The point where the dividing line should %
consideration, and my reason for fixing the site f(l:r th © has .beeq of course g me;tt
i oo e el e ontectad, i . tho ainary e LK s sbove e

ir wi . . F
the river. x e above any of the points of entrancerz%1y£gv?gztegr“:111 f-iotw
alns info

14. In para. No. 8 I have already stated +
the loft. bank of the river. All thesy duscn a2 :
permanent weir.

draips enter op

sy the right pank and 13 on

er helow the site I

animaleule of all sorts need hardly be stated and! s
the river, the river will never be in the condition it ];ﬁtgliltt?:’s% drains arg wholly diverteq ;

down large quantities of silt into the river; at other {; €. Thege drains " R s
which is deposited at or near their mouths, * It will }, mes they hrin Aloods brin
able to divert all the sewage from the river, but as the

are most flagrant in respect to their steady discharge ) a ;
these villages might well first, hefore anyyother pfrtso ifs ig:gc‘i’t;ntg:hg Tiver, it ;ﬁnihgt;?‘:g::
» TeCelve attong

hands; pendi it i :
ands; pending such measures, it is my duty to suggest certain e 10n gt Municipal

diverting the drainage from the river, tend to filter ; "Angementy vwh: . i
the removal by the municipality from time to tim(:sr :)tf }:ﬁi():il?;tslr&gg theh!'iVe:ﬂ;leg :]r;lol,;vlfgioug
8¢ which 1 L

These measures I shall refer to later on in this report, Propose to +
i : arrest,

16. When the measures I have suggested ar
the river in the future, but the deposits ogi,ma,ny ;a::
the river have yet to be dealt with.

Sequent pp,
17. To a certain extent no do_ubt the river gets cleared 1, B
certain that large deposits in the river never get cleared af, o] Y annual flogq Bt 4 o
silt deposit is merely annually moved from jts original g 4l and also that g ol 1618 just ag

: ; te and p i ar,
of the river, where large banks are formed which . 404 re-depogiteq 88 amount of
7 ! 80 0n incregg; on tile con
causing an increased scour and encroachment in the con. g, this narpoy; Vex curves
°ave bauks at the 1. 28 the river and
e bends an T an

the flooding of the lands adjacent to its banks,
18. Further radical improvements necessary therefo

(1) The removal of the banks referred to,
(2) The restoration of the banks where eroded,
(3) Deepening and re-sectioning of the river,
(4) The proper training of the viver so that at ording, -
centre of its bed and during floods will cease to deposit the sﬂ?ftseasops 1t will he b
and scour away the concave side, and for this purpose the eregtl' carries dowy o the ned to the
(5) Thg formation at certain places of wharveg whith 1on of 8roymes, &, : :Onvex side
groynes or training walls and afford facilities for the landin fwo » 10 some gxt, Decessary,
muddy foreshore. . & of goods gt Present, F;n » 8erve ag
. (6) The restoration, improvement and re-sectioning an d v ellected in the
their future protection. g turﬁng of existing Bank
8 and

19. The acceptance of proposal No. (3) will all
much further than at present and of Na (5; will ensg:; ‘;‘fnci;;%gnll)oza%m Proceeding WP the &
excess of the expenditure on the construction of wharves which o to Govemment € river
works. An instance in the point is the wharf erected b would, T believ@, Probably i,

Black Town, where the cost* of the wharf was covered b? ?liz ?::ieipality ‘at Trev:IPrOduotim

income. fits from fyy, S hg’an basin,

20. "'hese recommendations do not, at first glance, g p K bt
but it will be seen, when engineering details di » Séem to demanq an
the total amount of the estinglla.te. % g6 Bcuss'ed, i g abgorb g o
91. The Cooum when in flogds at fimes rises higher : |
at cert: i
regards that part of Madras called Lang’s Garden, i§1 the vi?leag?;fpéﬁ? than jtg bankg . thi
bafnk of tl;e Cooum, 1; ltqi_ue 71’io tlllle vill'ly small waterway affordeq by é‘:drzrft, and o thesie?':
reterence to paragraph No. 71, where the waterways of : ! . dre .
one show how limited the waterway is at th:t bridygz.o the various bridges are ¢ 'S bridge ;

22. Below 8t. Andrew's bridge and still on th 1
flooded ; the floods affect the site of the Women and ghifcf:;;}’lseﬂbzgkﬁ til_e I'Oz.zdw_' ;
shortly be removed, but the roadway along the river between St P A:ui’ thia, 1t 18 beliey, o also
bridge is very often submerged much to the inconvenience of, ang i eW's bridge and I’,a:,}}l

this account and for the proper training of the river the road ought to bg zitsz'dthe Public ang ;

rried out, they wi

years and the ‘gop
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23. Above the point where I propose to place the weir the river assumes a different aspect
to that which it has in the lower reaches. It 1s very broad with a sandy bottom, and practically
no sewage enters it. It is extremely shallow, and in the hot season is, in fact, a series of shallow

‘pools. Its appearance is decidedly ugly ; its banks are very ragged. and large expanses of saud

encourage the growth of noxious vegetation and the commission of nuisance. Dhobies wash in
these pools containing only small bodies of water, and as they are seldom replenished, the state of
water in which the clothes are washed is not uncertain, The iron weir sluices which have been
erected at the Commander-ifi-Chief’s and Andrew’s bridges are much too low to dam up the
water for any distance back so as to completely cover the bed, and it has been remarked that
these sluices probably let out more water than they retain. However that may be the principle
on which their erection was based, viz., the retention of bodies of water so as to keep the bed of
the river covered throughout the hot season is a good one ‘and it is the principle I still propose
to adopt, but as to the means of attaining that end my proposals will be slightly different. A
greater depth of water is necessary to be of any use, and the manner in which I propose to secure
their object will be found among engineering details.

.24, When the river has been dealt with according to my schemé it will be found that—

(1) There will be a gradually increasing depth below the proposed Harris bridge weir with
a constant circulation of the waters and the river will become a tidal one.

(2) The river will be trained and flow in the centre of its bed whether in flood or otherwise.

(3) The banks will be improved and will have proper slopes, and the present exposure of

silted sewage banks will disappear. L

(4) The river will be navigable to traffic from its mouth to Harris bridge and greater
facilities will be placed at the disposal of the public for the import of firewood and other
commodities. : ;

(6) The periodical smells which arise from the river will, I believe, disappear.

(6) The upper reaches will be a series of lakes suitable for boating, and bathing might be
allowed at certain places.” The washing of cattle should, however, be prohibited.

*» 25. I have now to consider what steps should be taken in mgar(i to the north arm of the

Cooum.
"The points for consideration are these—
(1) What is the necessity for this branch of the Cooum at all ?
(2) If there is no necessity, is there any advantage ?
3) Whether there would be greater advantages where this branch closed ?
(4) If the branch cannot be closed, can any steps be taken to improve it ?

26. What is the necessity ? It serves at present to discharge or to partially discharge the
flood waters brought down by the Buckingham canal. In para. 3 I stated. that the ficures
I gave were not strictly accurate, because I based them on the supposition that all the
drainage of the canal passed down the main branch of the Cooum. If the drainage ean so pass,
then one necessity for the north arm or branch of the Cooum disappears. While this may be so,
there are circumstances which may call for the retention of the north branch, viz., that it may
receive the storm drainage from certain portions of Madras. It in fact at present does do so for
the ¢ Scoop-drain” which drains the esplanades and which is also a storm overflow for part of
the Black Town drainage scheme, discharges into' the .Cooum (north branch) between the
Wallajah bridge and the %L[edieal College. This branch of the Cooum also during floods brings
down a supply to the Fort ditches. A

- 27. As to the Scoop-drain, if thenorth arm of the Cooum were filled tip the drain can be

carried to the other branch at St.«Mary’s bridge; butT have mo plan to suggest for the
filling * the Fort ditches with water unless

'Thl‘:,’; %‘)‘isb:dgn;% from the proposed canal if scheme g, " 41 o (o0 if tlle north arm ceases to £l
A o them ; perhaps as a sanitary measuré it might be

suggested that zhey would be better filled up altogether with earth. Whether militﬂ.r‘exigenoies
will allow of that I cannot determine; this, however, is a small matter, and I think it may be
taken for granted that no necessity exists for the north arm if the main branch of the Cooum is
sufficient to carry off all flood waters, and that is so because— .

(1) Both branches discharge through the Napier bridge. )

(2) Because the proposed improved section at Government House bridge will allow of a
similar discharge. :

(3) Because the improved sectional area of the river above Government bridges will be
also sufficient.

28. What then is the advantage of the north branch ? The only advantage that T can see
is that it affords a course for hoating, but if it be done away with, the improvement of the main
branch will compensate for the loss of the north. It will perhaps be necessary to supply a small
open channel to carry off to the sea the drainage from the slope of the south glacis and a portion
of the island and-this is provided for in the estimate, '

.
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29. What would be the advantages if the north arm were filled up ? They are, namely :—

d be a more direct connection between Black Town and Mount road, ;
g% thsog.ovginted communication from Body-guard road vyoulfi be afforded.
(3) A large piece of 19.111_(1 would be a.tdded to the island, makmg 1t much more valuable for-
I ic amusements, »

mlllta.r)&];llzi(:;fl’fcﬁi‘gai‘i:f lsigdi‘cién to the grounds of the Genera:l Hospital and College would be
obtained, though by the present position of the South Indian Rallwaiy the access would require to
be acro?g))t h'i);gelxﬁmer odours, now thrown out by this branch of the_ Cooum, which in propor-
tion to i:cs length has a considerable area, would cease to pollute the air to the inconvenience of
the Fort, the Medical College, the GeneraJ‘Hosmtal and the general public.

(é) The flow of the tide up the main branch of .the Qooum.would be at'a much greatqr
speed and the circulation obtained much greater. This object might also be effected by a weir
where the north and main branches of the Cooum join.. " .

Alling of the branch would be effected by” depositing, by means of a light railway
the eiggzvza%ia;[tlg From the northern branch ; to cover this, sufficient soil could be dug frox_n thé
banks before filling up the river.

ing of the branch is objected to, this branch can, of course, be dealt'by measures

' .13: 3 oIi }Ef)l:ecrl;z;l(i e(:i for the main branch, but I strongly advocate its complete closure. The

;uﬁl 'l?ene fits to be attained by the adoption of that measure will be more readily appreciated by a
sltludy of the plan of the present island with the branch closed.

: m canal extends from the north branch of the Cooum for a distance of

: .?2.1)2’&;13;1}1)‘;1118188%1 yankuppam lock is reached. If the tide is to be allowed to flow up the

mlle:h Cooum will never obtain the full effects of the tide, and as this, I venture to think, is a

cana e e as1 have already indicated, I am strongly of opinion that lock gates ought to be

; neceﬂii(l1 Ys ar 8t. Mary’s bridge. A design has been prepared for the site at St. Mary’s bridge,
::ﬁgzﬁ blrlifige re;quires renewal and widening. The design veffects both these objects.-

Wi the first proposal to place a lock near the Central station. Tis Gracethe
Duké3 if %ﬁiii;ﬁgm, when govgmor of Madras, had a temporary bund erected at the oy e

tation. The main objection to this lock, which would be most useful as regards the Cooum' and
8 “B bly also in keeping the canal at a high level during a part of the year, is that the daral fop
Ertl)f & n)lyile above this point is much polluted with sewage.  No doubta large number of draing
ﬂﬁw lia‘n'co the canal, but these shortly will be diverted from it, and as there is pradticall

L 1 tically at present
(except in flood times during which time the gates would be open) no circulation,

it does not

appear that the erection of a lock at the point indicated will, from a sanitary point of view, tend

to aggravate the present condition of the canal,

imilar to those already stated, a lock should also be placed at the north end
f th34j ufl‘gtri;‘za:gﬁflm'll‘he lock at the Adyar is no doub_t a double lock and, while flood-waters. of
0h Zd sar can be sent to the Cooum, at the same time the Cooum can bhe prevented from
the . Ady to the Adyar; but the question is hovy best to gbta.m the full benefit of the tide in
ﬁ{:mggoum and there ‘ecan be no doubt that in proportion to the less area to be filled, will
:i e;e ng ey s ]{eeping up more or less perfect circulation by the in and out flow of
the tide. . y j
ith these remarks I may conclude what I may call the prel;mm_ary portion of m
o§5§¥é£hetn§iilies.genemlly my proposals; the lattex_' portion (}etgnls with the engineeriny
§:£tm;s of the scheme and details regarding the manner in which it is proposed to carry ouf
k! . ot
ot Engineering Details, &e.

36. This report has béen prefaced by a small scale plan of the Cooum
limits. .
37. I#is accompanied by—

Particulars. Number of
sheets,
1. Large scale-plan showing the river at present and as proposed |, 1

2. Longitudinal section of river showing present and proposed levels

3. Or?cfss igétﬁﬁ;s of‘t.he riv.e;‘ shov;i'ﬂg th‘; 'propo;e.d now .sectio.n.s of til; :
X P{;erran(i .seotio.n ol '.c};e pro.p.osed .a.rrangéln.uent at the .u.xonth of ;
5. Slg‘;{l-pl‘a.n and elevation of the lift-ing b.ri.dge at tho .N”‘P for’s 1
6. P})::lgzd' sections of the weir at Harris brid'g; and cross sootion of :

Lo, SRS R S A SRR D |

within Municipa]

" the position of the entrance to the Madras Harbour,

coast and & liftle south of {

- on the entrance,” Mr. Parkes: ¢ Th

e A A S i i i s

v 5 . Particulars. j | : N‘;ﬁtﬁ.“ T
P!t??dand sections of lock gates at and improvement at St. Mary’s

ridge . . .e .- e N et ‘s BTG |
8.' Plan showing the extension of St. Andrew’s bridge ot a1 1
9. Plan of the place now called island as proposed to be improved .. 1

10. Seotions. across the island showing relative levels, high and low
water mark, and the flood level as proposed .
. . b

38. The first question to be considered is the method of

Cooym bar and this is a question Which must be considered at so

39. The experience gained in the construction of
rule, a groyne projecting from the coast will ha

it, while causiig a scour to the hrth of it, because we may consider that the two groynes of the
harbour as one groyne of great breadth. : : g

40. Undoubtedly a groyne at the mouth of the Cooum would have had a similar effect before
the construction of the harbour ; the first question to be considered 18, Will it*have it now ?

.~ .41. We have first to consider to what, at the accumulation of sand and scour, are respe;c-
flvely due. . N ‘ ’

opening and keeping open the
me length. '

,the Madras Harbour has shown that, as a

42. In evidernce (55—p. 4) before the committee appointed to 'inqin:re into the question of

the late Mr: Parkes said, in reply to a
ms to be guite independent of the wind so
0 the north of a line perpendicular to the
1 : at line;” but if paragraph 104 (p. 6) is referred to, we find the
Chairman, with reference to a letter by Captain laylor, saying: ** This all rather seems to me to
point to the sea accompanying the wind and not to the independent swell that is always setting
ere. is no doubt that the seas do come from the south of
and from porth of east during the north-east monsoon ” and
the. Chairman saying : “In no case,” he says here, “is it
o the general ling of the coast.? ” RO T N
The Cooum, when its mouth is open and when discharging
i ight-angles, or almost at right-angles, to the

hown the maximum limits of the direction of the sea and

question as to the general direction of the sea : “ It see
far as I can see ”” and (56—p. 4) “1t varies a little t

east during the south-west monsoons
In paragraph 108 (p. 6) we have
believed that the angie exceeds 80° t

43. This is an important point
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ve the effect of accumulating sand to the south of . .
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8s 2lst of anuary. During these Peridds, the ci)il:;?ig]!fsoif’xfhm; sarober aud so

‘ metimes as late
breaking on the coast, has been that from the nopt

e
g

| » Sea and, accordingly, the waves -~
1t has been observed that, before the bar ig. clo.ssedh ﬁlgaiti:v(; !flisoi:sdgated- b v e
) ore

south side of the channel which the Tiver in the high floodss scours out,

45. There is also a series of currentg passing up and down

caleulated to rup gt a velocit :

¢ ed to tocity of from 1.t 3 mil

in tlllle direction of the wind, but generally whep (:‘ilg e;tiﬂ?iuir.f S e i
¥ - 8outh and when the wing 18 south of eagt, {} current, rupg noitlfom O

+46. We have at the mouth of the Qg '
. , therefore, ¢ e ¢ . g :
. -eonvey the sand up and down the coast wlﬁ?clh, owing Y Wo facts to deal ,Wlth‘~the ourronts which ; , _ 00‘}09 %S 5]

‘and more away to the .

%1}:13 coast patfalle] ¢, it, which are

st the current runs

sand on one side of any projection fro : : : | a0
time, reversing the operati;lon. The I:othe ] Temoving jt on the ot1111, lo' BT . i it 9‘90& 24 ‘.

'. p 7 : o y h 2 Ot ‘ \N b
: thg cause of t'he depout,of,.a larger qQuantity of ganq than gﬁv: ;%I;:tﬁ::-fg for the ipnger' period, is a7 A % %o, . -;aﬂim @"} L
. . 47. Having seen how the sand is lodged, T now refurn . current, : : Yoy Sty AN

harbour have any effect on the loq em he, orig ina] : e . o . v R .
» i8 north of the Cooum it is not likcgy t:fﬁ()f T e routh of t gC " qllestmng_wlu kg ‘ ' e o " .‘

he 00 . §, , -
and, #rom what follows' B fo ot i ﬂ;}ot in any d;%re}«la the actioy of tllll?? As the harboup . s, My D ‘.%‘1" /| i,' (]
aff . N A N " (| [

. . . Souther] ¢ .
outermost point of the harbour bears from ¢}, Cooum moytp, 333?:;?9 fHOrtherly Olliz'le‘a’ntesl.lrﬁ%}t;’ s Qfé‘; o) .‘:. )

. is unprotected from the north-egstern winds gn o » o ot Of north, ; . A <
at which the waves may approach the shoré?lzheiz iiuligrﬁiy 3° more than th:° th&_t the mouth _ _ : 6&’."

 oving : tle . HaXimuym 1 '

ol oo o i ¢ € b il g o 03 1 papen® I hoi ot e Sl
| g groyhe at the Clooum thgy i5uch gre 040 the, rogiys ‘which, A3 ,\ ( X > ; |

small increase to the general shore line, caused by-the L b:‘lﬂ 8TOY1e Werp o]g, ie . - n4 WIS oAb 84 54 ae uiass \’ R ; [

where, The * o
% y of ourse, wil1 - i e « 5 TN oYUM YT yUM Lew Jujod SIYL .
1 take plaee " continye, pyt '

oti L tO ﬂ;e no; t “ .
to the north of the north harbour groyne. aetlo.n thh' tak?s Place anq ﬁal.: g&f’ 1?1?«22

. ) 48. My proposals, therefore, for kéeping open the moyt} ;f the Co
: Oum gre_

|
I
|
| {
~ , }
(1) The improyement and extension to high Water 1 2 ‘ I
south bank at the Cooum mouth, s ° mazk ofth 8010 now exigtin e onthe . ~ : 4 g h gt
(2) A groyne 100 feet north of thig (thus taking ¥ gonthe . . ~ : / I~ \%\
s ')
|
/

Zincographed in Central Survey Office Madras
1893

- -
ot
/
7

.widening out to 200 feet at high water mark anq exteg dirlx)gtzo SPans of the eyics:

ex : ' : ¥

* (3) A breakwater groyne starting from near the and of ON(f)ul'ther than thet pgi:t!'-ldge) and 1 i

bank of the Coo‘um from high water mark and extending o 8T0yne op South of the g th ' ) 2
530 feet from high water mark. 8th of 65 feet at point s?:xlne {
-. a ’i

. <5 '

, 49, The gex.Jeral result of this groyne will b to ghyt ‘
Cooum mouth and the combined action ‘of the two divergin;ﬁg:gn:li om the sougp, and geop th. . . 2 " ot i
through which the sea would have a ready access. 'hq flow 0¥- 9’1’ Would be ¢, e B ‘ Frri ,,
this cﬁannel and its subsequent outflow at each tide will pr, bablakarge body. of Wwa ' 1
it did not ld)g so the dredger to Whl(ih I .ahal:vh hereafter refe ; b eee‘mc ' i

- purpose, 1verging groynes, so as 0 give the river g § B a81ona]]

afely at the Institution of Civil Engineers to be the best %2;21 osfh ed moyt, gv :‘;)ei nfO;' that ‘l
the formation of a bar. % entrancg ¢, Prevent, gl owal : |
50. Coming back again to the Proposed sea groyne, it iS‘WeH PR g and : . '
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oyne of the harbour works was being constructed .the g , W
gfr t{g south pier in the south*west monsoon but also pass'e?inl"iolflfctl: g}llll‘y Acumnlateq
the sand altogether, and to prevent ‘its passing D the. coast e, I(ei ! - To
require a groyne 700 feet long with 33,000 tong of stone, at a gogt lf b, dccording ™ My Parrest

‘would only arrest the accumulation of ong Year and anothep. of Be.
added the following year. .
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” What that length will finall be actual experience alone caft det:h?r? 1in9 at the ( Blf;“!‘ to the ’
b proposed hereafter and to the intended d level of the rivey the ﬁ’ bat lOOking bo the
require to extend more than 530 feet from the shore line and the Cos o
. Rs. 69,000. The other two groynes within high water mayl will cogt a{’ Tobably pot eXooed
.52. The proper directipn of the outer or geg 8royne’ at the yiy, out Rs:.'Z0,0oo.

involves many considerations and is .ome which has required ik o tudr outh ig o Question ¢

the question which I-shall now consider hag up to this been aDSWereq o, u 0 that
53.-The harbour works, as is well Known, conists of ¢y i

o yne) at right-angles to the shors, That position and dir&%ﬁﬁf‘}ige&é"o:mder thesty, T

St

Cooum Mouth

xed from considerations which do not ¢ome into the case I g about to "guees ¥as, of aoup :
- -G t a0, »": .
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- Direction of Current N. E. Monsoon
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+ 18 known, the scour at the north arm of*the harbour works has not so much affecte

. of cement concrete cylinders sunk well down below a depth affected by scour.

 the rate of flow would average—
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case the real question is—What direction should the breakwater groyne take with reference to the
shore line ? Now it is well known that a groyne at right-angles to the shore, arrests the sand on
one side and scours it away in the other, the action being reversed from time to time according to
the season of the year. We may, however, leave the north-east monsoon out of the question and
consider it in relation only to the south-west monsoon. Then the current is from the south and
the waves strike the shore from the south-east more or less, Will a groyne at right-angles to the
shore give the greatest scour to the north of it ? The gteatest gcour can only be achieved if there

18 no lodgement of sand to the north of the groyne. Now the sand which would he lodged to
the north of the groyne must come from the south and it would be sand washed round the end of
the groyne. . . ‘ .

'64. The groyne then ought to be in such a position and have uch a diréction that the sand
from the sotith will be arrested as slightly as possible and in, such a position that the carrent

A,

carried towards it by the waves. , Now these objects, during the south-west monsoon, would be
secured to the greatest extent by placing the groyne at angle not less than the angle at which the
line of the waves meet the shore during the south-west monsoon or in sketch -accompanying the
line A B. T : p ;

65. There are, however, objections to the groyhe in that position ; firstly, it would have to be s

long groyne ; secondly, durin g the north-east monsoon its position is likely to cause a larger deposit _

of sand than if the groyne were inclined*at a less angle to the shore. The north-east monsoon, it
must, however, be remembered, s not so importait a consideration as that of the south-west,
because during a long period of the former, the river is ordinarily in flood and keeps its mouth
open by its own action. :

6. Taking all these considerations into account,sI believe that the best position for ‘the
groyne is that shown as A C. The line of it is such that the southerly current will be diverted
without being arrested or causing the sand to deposit at the back of groyne to the 8ame extent as
it Would do if the groyne were at right-angles to the course of the current. The scour inside the
groyne, owing to the greater area of slack water which will exist, will probably be greater. The

«position of the end of the groyne has been fixed with reference to the new level of the Cooum bed,
the depth at the end being slightly greater than the depth at the mouth of: the Cooum, The
point is also_fixed with regard to the necessity for ensuring that a scour will tuke place at the
mouth-and not only north as might be the case were the end of the groyne too far orth, for, as

an the line of
shore close into the breakwater.

57. The funnel mouth of the groyne in shore will produce the greatest possible scouring effect
through the channel and keep the channel clear, the bottom of it being laid with boulders. *The
effect of the outgoing tide can, if necessary, he improved by the use of scouring shutters which
would be shut at high, and opened only at loyw, tide and the aid of the dredger still to be referred
1o can also be called in when necessary. I am therefore of opinion that the bar can be kept
open and, such being so, circlilation in the lower reaches of the Cooum will be secured,

58. The two in-shore groynes, as I have already. stated, will be 100 feet apart at the Napier
bridge and widen out to 200 feet at the séa margin. The south groyne may be-formed by large
baulders cemented with cement concrete but the north groyne must be of different construction.
When the mouth of the river, except the narrow entrance to be maintained, is shut, that is,

except when the river is in high flood, the north groyne must form a retaining wall to keep back
the sand. W hen the river is in flopd and the full breadth of the mouth is required for the dis-
charge, that groyne will be in the contre of the flood waterway and must be such as not to take up"
more or little more than the breadth of the bridge piers, and, for this reason, I pr()ﬁose to form 1t
etween these
two groynes at ordinary times the tide would run in at the rate of about two feet per second,
calculated thus :—Under the new condition of the river yet to be destribed the area to be affected
bv the tide will be, about 4} millions square feet. This would be filled in six hours, and, taking
the average rise of the tide as 3 feet, and the sectional area of the channel as 100 X 3 =300 feet,*

4,250,000 X 3 _ 12,750,000
300 X6 X 60 x 60 645,000 = 2 feet per seéond.

59. The rate would be less than this a the beginning of the flow and the ebb, but much
greater during a large portion of the 6 hours, and the velocity will be quite sufficient, I believe,
to keep the channel elear. If not, it will be easy to put up gates at the Napier bridge and dam

up the tide in the river until low tide when the gates would be opened and a very high scouring

action would oceur., SRS : .
60. "The scour from the sea yne proposed is not likely to affect the coast line to the north

- very much, but there is plenty of land to come and 80 on, and it is not likely that there v-ij] be

more removed by the Cooum groyne than will be filled up again heyond the area of action of that
groyne by the action of barbour South pier, probably indeed not so much.
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61. That portions of the proposals just detailed are not new will probably not discount
but increasea t}seir value and I would refer Government to a similar proposal by the late Mr.
Clark - vide Memorandum, on the Cooum (Drainage of Madras, 1872) and to the evidence of late
Mr. Parkes and Captain Taylor befqre the Madras Harbour Committee: :

Mr. Clark says: “ As the quantity (of flood water in the Cooum) diminishes at Lhe cessation of
the rains, the water of the flood tide gradually finds its way in, and it becomes a contest between
the loose sand thrown up by the®surt at the mouth of the river, and the entering and issuing,

tidal water; as this process goes on during the north-eastern monsoon current, the river is forced

towards the southern end of the bridge, where there isa short groyne, and the drift sand occupies
four-fifths of the waterway of the bridge, leaving a narrow chapnel only ; this channel is kept open :
for several months by the scouring action of the tidal water in. passing to and from the resercoir
of thf'f ggoﬁlrg river succeeds in forcing for itself a channel through the enormous quantity of loose
shifting sand for several months, it may, I think, be expected that, if some comparatively small
means of assistance were afforded, it would remain permanently open.

*Those who have known the river before the rough groyne df. granite boulders, above alluded
to, was placed ‘on the sea side of the bridge at jts southern end, will be able to say how far, or for
what ‘period, the closing of the ‘bar” has been protracted. ;

“My: observations during the past two months have shown that the outlet of the channel
into thﬁdg,e:zshifts towards thg north. A quantity of sapd accumulates on the ¢ bar’ sido at the
head of the groyne, and gradually increases in extent, causing the opposite or north side-of tHe
channel to scour away the sand by the action of the waves which bl:eak on its faqe during flood
tide, and carrying the sand nearer to the bridge, where a very considerable eddy is formed, and
a qj;antity of sand is piled up at the back of the shoal first foerd as above ; as this action
proceeds, the northern side of the ehannql becomes more and _more-exposed to the action of the
waves, and the silting up of the channgl is more and morg rapid, until the time when the project-

ing shoal on the sgouth side will overlap the northern side of the channel completely (it npw

o int, opposite the seventh arch from the southern end of the bri'dge) and will soon
2;5;&291; aesgi?s'fp g]fe channel ; in this condition of things the waves (which break near]
parallel to the shore) will commence to cut the point of the shoal itself and drive it bodily ins

towards the bridge, and the “bar’ will then at once be closed.’ ' ) :

P F opinion that, if a channel of suitable wilth be formed by the construction of groymes
on botlll ag:ig., czgd the entering and issuing water be confined .to this' channel during %iaygry

season, a quantity of water, moving at sufficient velocity, will be obtained to keep the channe] open

throughout the year, by the scouring action of the tidal water alone.

- T have roughly estimated the quantily of water which the river Cooum will contain b 3£Weep
the Bouth beach and Harris bidge. : :

“ The ordinary rise of the tide, I learn, is about 3 feet ; for Pm;%o'ses of caloﬁi&tion P

feet, 6 inches as spread over the area 6f the Ugoum between the above points, and I find
:ﬁt?;‘uznft?:t toull)(; :bout fﬁt millions of eubic feet which must enter through the channe] at the
‘bar’ in 6 hours; this quantity in a channel having a sectional area of 300 square feet would

e locity of 2} feet per second.  Of coursa this velocity is not uniform ; it is greatest
ﬂﬁ:ﬁ:ﬁegg: ZF bofshy flood and ebb; and at extreme high or low water the velocity forg a brief

riod is nil, but for a very considerable portion of the 6 hours the velocity will be much highers— .

4 to 5 feet per second—and I consider quite sufficient to kqep the channel With a capacit;
su%llil a8 I have mgntioned open, if the loose sand- at the mouth be so far confined and controllég
a8 to admit of the scouring action of the Water being concentrhited on its gectional area only, and
in a direction at right-angles to the general shore line.* :

“ tedly observed the water entering with a velovity at the surface of 4 foot
seoondl(fzgiﬁzp:ﬁanng I take to be about the size I have indicated) per
of things, but the mass of sand it has to.contend with, on ,:both sides, along its whole length, ‘ig
too great to be overcome by the small stream opposed to it.”

Mr. Parkes said, in reply to Sir Geo
L] R 3 . 5 2 ; rge
i i arboyr Committee, 1NATe’s question No, é933'—What ¥
oMmutes. of evidence .taken before the Harbour beinghcouﬁtrugted o o Er ;5(')1::;’3
T tain Taylor mentioned that one groyne | ad been made at the mouth of the (oq ;
I (Ilgn r:;ffltlﬁ{i:n(l}:ghat he yu.ite explainéd the state of affairs at the Cooum, but the Cooum is g n}lvlzl.
which comes round at &xe back of Madras and discharges itself some little distance to the south
of Fort 8t. George, and, during the south-west monsdon, thq mouth of the Cooum s completely
closed by the drift of sand across it. Generally with the rains of the north-east monsoon, ang
the consequent floods in the Cooum, that bank is burst open ; sometimes the floods are not suff.

cient to do that. The first time I was at Madras in 1873 it never opgned ; sometimes it is nearly

open,sand then they help it by casting out the sand. But lately, since I have been at, Mn.dms, T

shapina hat Captain Taylor said, they have attempted to keep this opening perm
:mz%l;:; (f;;oﬁ: south s?de of it, which ln; seemed to say was 150 feet long.. 1f 80, I
oagtain that it is insufficient. He seems to think that it is on the wrong side, but I g

anent b
feel pl‘etty

what axe his grounds for thinking so.””. ,

under the present condition *

0 ) not kgow

.
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Captain Taylor said, in reply to Sir George Nare’s No. 3090—¢ The southerly current
passing the east face of the harbour must strike the land somewhere to the north to scour out the
sand on the north side and carry it northward, do you think that it would strike anywhere sauth
of the railway works ?’—* It comes right into the corner.”
No. 3091.—“Tt runs at present along the north pier, and curls right round there ? ’—
“Yes, it curls round on to the revetment and the Railway Company’s beach.”
No. 3092.— But with strength sufficient to carry the sand along P”—*“ With strength
enough in stormy weather to displace the stone of the revetment. It is almost impossible to give
you a clear idea of the thing without seeing it. On this particular occasion the revetment was

washed away in many places; in the case of the Sailors’ Home all the wall was gone, and the sea
came up within a few feet of the house itself.” ’

No. 3093.—* There is no doubt whatever of the movement of the shore ; but what I cannot
understand is, how that small amount of sand that is lodged in the corner between the north side of
the north pier and the railway jetty can possibly be carried northward by the southerly monsoon
current striking round there.”— This is matter of experience ; I am certain it is so ; I do not know
bow I can convey my opinion in any other language than that I am certain it isso. The
tendency of the groynes on this coast is that, after the sand is deposited on the one side of the
groyne, the waves cut cloge round, so much so that you could keep the mouth of the Cooum open there,
and you could keep the canal open, thereby choosing a proper position for the groynes.”

62. The proposal, therefore, is one which has the approval of no mean authorities, but I think
it advisable to recommend that the construetion of the sea groynes should be undertaken only after
some experience has been gained of the results of the two in-shore groynes, the sea groyne it is
Jus$ possible may not be found necessary.

63. Many years ago I made a proposal, I think at the time of the famine, to construct a
canal viz Réyapuram from the Harbour works to the (anal basin ; that certainly would have been
a better means of communication with the harbour than eiz the Cooum bar and the sea. The
Collector of Madras lately called for a copy of that plan showing the line of the canal proposed.

Many buildings have sprung up in the intervening 13 years and the line then proposed would
now 1nvolve the destruction of much property. '

64. Seeing, however, that cireulation in the canal and Cooum would have been secured by
that proposal and looking to the fact that the proposed method of keeping open the Cooum bar
may he the cause of controversy, and that, however, much diseussion may take place, it is not likely
that the matter can ever be decidedly settled until the experiment (if it be so ealled notwith-
standing the strong arguménts I have used and the proofs of its probable success which I have
put for\zvard) i8 ventured upon. I have, therefore, an alternative to suggest to Government which,
perhaps, from the fewer undetermined factors in probable results, will more favorably commend
itself to Government. An alternative estimate has been worked for this scheme now about to be
detailed, taking the cost of the canal as proportionate to the cost of the Junetion canal (I do not

think that the cost will be more) and it will be seen that the total cost of this scheme is less than
that foropening the bar,

. 65. The alternative scheme is this, also a canal from the harbour, but in a different direc-
tion. T propose to start this canal 50 to 60 feet wide (perhaps 100 feet would be better) from
the south arm of the harbour and continue it along the coast through the newly-formed fore-
shore as far as the north-east angle of the Fort. The canal would then pass along the Fort
and to the west thereof vid the Fort ditches until it joined the north arm of the Cooum near the
Medical College, thence it would pass ou at the back of the General Hospital taking up only 100 feet
breadth of the north arm until it joined first the Buckingham canal and then the Cooum near
St. Mary’s bridge and the Penitentiary. . The route taken is an economical one.” No property,
except Government property, would be interfered with and by passing through the Fort ditch a
great deal of excavation is avoided. The following special works would have to be executed ;: —

(1) The' harbour would require dredging on its eastern side.
(2) An intercepting sewer for storm water should be constructed or arrangements made to
pass storm water under the ecansl by means of syphons,

(8) The Fort engine, which lifts the sewage from the main drain, would require to be
moved to a new site. '

lt d(4) The line of the intercepting sewer at or near this point might have to be slightly
altered.

(5) A syphon to carry the storm waters of the main drain would be required. :
(6) Bridges to carry the Beach and Benfield roads over the canal would be necessary.

(7) A lock near St. Mary’s bridge would be required to shut off the Cooum when in floods
from the sea canal,

66. While the elements of uncertainty are less in this scheme than in the one of opening the
Cooum bar, the benefits to be derived from it wiil probably not be o great as it brings some
compensating evils in its {rain. It may silt up to some extent and its mouth in the harbour may
silt up. When the boats are passing to arnd fro, some of the draw-bridgesin the Fort would
have,to,be opened. The substitution of the canal for the river near the hospital would not be so
advantageous as the complete abandonment of the whole north arm, &e. .

4




14 : 11t MARQH 1891, No. 349 (s ﬂ~

A

A

67. The plan has, however, much to commend it,

68. I have in paragraph 49 spoken of havi
J ing the agsj
?llnoalth oftthe r(t)oox;m, and for the improvement, an dg for i f:lifi]ﬁ?ed a dredgen to keep open the
e owesB parts of the river, I consider g dredger will he the most erclggge o tlha,t l}inprovement in
69. Before dealing*with the mode of dredgi e mieal method,
consider first what sectional area o b & If tﬁ:anﬁv::mflglmg the river, &e., it is convenient to
material which has to be removed, * "% on that area depends the amount of

70. As the river is bridged at many points, it is ev!
points, it is eyiq . ¢
area to be adopted must be. to & great extont depen'dente:; ttllllat the dimengiong of the sectional
various bridges. : & Waterway now existing at the

71. Taking the bridges in order (I domot pro

v
bridge), we find them as follows with the ligeq] feet c?fo :&ttfrf:;i a:‘;ithtt}?ie tiver above Munro’s
v noted :—.

Munro’s bridge 4 Lineal feet,
Anderson’s bridge ., ale e & A Py o - 170
Commander-in-Chief’s bridge i Vi SR R <. 160
Harris bridge o s " = P % o . 200
St. Andrew’s bridge o X 4 %! S > ol 199
Law’s bridge ¥ = ERRTE v e aE o <. 144
Government House bridge . , it o 4 .. & e 290
Napiér bridge oy Sk Lt e i R T

h . 450

72. To pass the same quantity of water in the same tj B :
me through agep
of these brig
ges,

requires a varying depth and a varying velocity, and the 3
naturally increases as the mouth is approached, bixt unfortur?:;,lttlmt%’h()f Water to pg dealt with
are not so arranged. Y the waterwayg o the bridges

73. As before stated, St. Andrew’s bridge is the m t
“-]'1i16 it has fully four more gquare miles ofgdrainage gief aﬁ,r a:;t,vex?ﬁple of thig
26 feet less waterway, while the river banks are ot so high ; it 1y 566 i Munrg bridge, it 1},

than Commander-in-Chief’s bridge which has 2 to 3 squaa:é miles,3 le i : iy
bridge just below St. Andrew’s bridge has 78 more lineal feet of watzsrv%;,? to draip ; and Law’s

74. That St. Andrew’s bridge has quite insufficient :
section of the river immediately below it which has 1§n sk, 18 further Proved

. een. scoured oyt d by the eross
to the bridge, and we have algo the fact of the extrem : i deeP as ¢
the bridge on the left bank. ® flooding of Lang’s Garden ngfa;ed:gggg

75. In considering, then, what ought to be the ropo :
bridge, as it at present stands, may be omitted from clgnsri)dzggtii?h&nal_ area of the
a matter of great necessity and this has been provided for in the m’mgli1 :‘:t, e‘%iension
1Mmate,

76. Accepting the figures given in paragraph No. 1 of ¢
anicut 200 square miles drainage and a ﬁmxiijrulr)n disohar;e zlfuslgee Ort, We haye at Corat,
Deducing the co-efficient for the formule D —-Q M 3, we find t}, 1 oubi it

W e
ing this co-efficient for the other areas, we have to prgvide for th: gii:ﬁmes to 31¢.g5 L°T Second.

gOOUm, this
18 9Vidently

arge ag fOllov;é :ﬁid apply-

I Discharge = 310-35 M 3

Names of bridges. l Drainage area.

-

Munro bridge . i via <. | 207 sq. milesy 1 : Ty
Commander-in Chief’s bridge b ’ x }g’ggé & ft. por Second,
Law's bridge e e . o | 215 ) ”.:161 ¢ ”»
Government House bridge . w228 0, 1 11,420 - :: ”
, 2 ) ' i . if cang)
Napier bridge ., v . oo | 223 o 1,420 d’;;:‘zﬁqrdln%luded.
forc e UL OAN
nage is mcluded]f

77. From the cross sectional maximum flood level armm\

the discharge in the river is found to vary from 5 to 6} feet per SECI(Im(:if 'the river, the velo city of

the velocity at the lower figure, if possible ; and in the cal ; b8 advigg)y '
feet per second has been mﬁ)\;)rted. Taking’ the discha:gce ;tu I:I:qlaoﬁfi; hich fo low il g

area required at these points will be :— ges as above, the sectional

Munro bridge - . . »e 04 F 10,831 ‘
‘8 ? T W AT 2,166sq.ft
Commander-in-Chief’s bridgs,, .. .. 108 '
s s Re e SR
aw’s bridge .. - am 11,161 i k
g e .. .& T i 2’232 -
»
Government House and N apier bridges .u | 21420

e 2,284 s e

» 8 Velovity of 5 .

e S
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and dividing these latter amounts by the waterways, we get the depths during floods as
follows : — y

——.

Flood Hydraulic
depth. mean depths,
j 2,166 o i
Munro bridge .. .o o ‘e o o= 12748 1104t
. 2,197 ;
Commander-in-Chief’s bridge . . o8 o —_,IW =0 10:94; 99+
! 2,232 :
Law’s bridge .. . s ot s e =.1001 ,, 92 .
Government House bridge .. e g 225284 = i 68 ,,

18
2,284 . G
s pavamgency Aok i L oS8 g, 49

Napier bridge ..

5 ';8. The next point to be considered isthe level at which the bed of the ‘river ought to he

fixed and the gradient of the various portions of that bed.

79. The depths and hydraulic mean depths and velocity at certain of the bridges having
been fixed from the formule—
A
- (5)

2 H.M.D.

~when F is the fall in feet per mile and V the velocity in feet per second, it is found that the fall

of the river above the bridges, as undernoted, must be as detailed ; the total falls are calculated
and noted in the last column : —

L : Fuil required Total fall 3
Distan Intermediate T Increasing
Names of bridges. fr(.lvfunse(;e Sialante above bridges between fotdl.
. i 4 feet per mile. | each bridge.

Napi ) ; 0 fe ola o -

Samirtr 30 o finerel salcBe ol . .?5 3,570 81 2-08 2:08
5 o 4,220 4 o . . oo

Government House ia o> , 5310 . 138 g
% g e . £ 07,430 oo o . P

PR PPN e 9,320 1:7 300 646
~in-Chief pat 0 g 16,750 13 e "

ok e 3 o 8,870 16 267 9-13
Munro ! 53 S i i 25,620 e s 5 .3

'80. Tt is curious to observe that the Cooum has a less slope in the upper reaches than in the
lower, the reverse of what is usually the case’; but phis is to be acpounted for by the fact that, in
the upper reaches, the Cooum flows more in the direction of a line parallel to the coast, while
below l])_m'v’s bridge it is flowing almost eastwards in the line of natural slope of the country.

81. In the above table it will be observed that the waterways of the bridg?s between Munro’s
and Commander-in-Chief’s bridges and between the latter b}‘ldge ar!d Law’s bridge have been
omitted from consideration and they have been so because, while the discharge must naturally be
an increasing quantity, some of the waterways of these bridges are less than those higher up,
while the river banks are lower, and to introduce them for the purpose of cu_lculatwn would ounly
tend to vitiate, or at least complex, the caleulations above made, while no satisfactory result would
be obtained by their inclusion. b e :

: ' the figures obtained in the above cases can only be approximated to as there are
man§§ ?1}1;:3:?:1?& considg(:irations which, to a great extent, determine the depth and breadth espe-
cially through the city, other than those just referred to. .

83. It is not intended (except in regard to St. Andrew’s and St. Mary’s bridges, which
require consideration by themselves) to make any proposal for the increase of the waterways
of the bridges. ; i

84. It is desirable that the gradients, as above calculated, should be fixed with reference to
the levels of the bed of the river at the bridges, omitting the scour depths ; that is to say, to fix
the new bed level as nearly as possible at the level at which the top of the floors would have been
placed in the bridges when origindlly designed and it is found that to do so it _will be necessary
to start from the Napier bridge with the bed of the river at a level of 10-50, which is 6 feet above
the lowest point of scour at present.

« 85, It should be here observed that all the levels in this report have reference to LieHavil-
land’s*datum, and not to the Trigonometrical Survey datum, and, for this reason, that some of the
survey work was done so long ago as 1883-84 and the bench marks ;in Madras City are on the
DeHavilland datum ; and it was therefore more'convenient to work out the scheme on that datum
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86. The mean sea level as fixed by De Haviland wonld be at

. ' a level of 2000 ; it has, how-
ever, been shewn by the erection of a tide guage at Madras that the correct leye] of mean geg
according to De Haviland’s datum is 18:97 or 1:03 feet lower than De Haviland caleulated it,

The proposed level of 1050 for the bed of the river at Napier bridge is therefore 8:47 feet below
mean sea level, and taking the range of tides as 8 feet, the lowest spring tide would fa]] to a leve] .
of 18:97—1:50 = 1747, %0 that a leve] 0f 10°50 gives the bed at the N apier bridge about 7 feet
below the lowest spring tide.

87. From the table in paragraph 79 it will be seen that the total proposed rise in the
idge, so that the spring tides starting with g leve] of 18-97

AN A e

river
+ 160 —

, that is if the necessary minimum gradi

Calculated | Mean loyel | Caleulated |p epth below Depth telow ’.
rise. of sea level of H. 8. tide | L_g. tide
g bed. 20-47_ 17.47_
|
Tidal. 4 ;
Napier ,, I 0 18-97 1050 997 ;
Government House 2408 18-97 1258 7 89 23;
Law's . 138 18-97 13-96 6-51 351
8t. Andrew’s 79 18:97 14:75 579 2.'_2
Harrig® 101 1897 15°76 47 171
Not Tidal,
Commander-in-Chief’s ., 1:20 18-97 16-96 351 0-51
Anderson’s .t 1-21 18 97 18:17 2:30 [ — gy
Munro Bridge .. 146 1897 19-63 08¢, (- gig

88. In paragraph 13 T have iven certain reasons for selecting a point abov i’ byt
for a dividinré wgir, pand that thef;)oint selec}ged ;s thg propbr ong' 5 0 Iaris bndge
addition to the reasons given in the paragraph referred to, is the fact that i
this point will have a legvel of 1600, so tha}z with a L. 8, 1. (17-47 i the river bed at
of water in depth at the foot of the weir. The exact point is700 feet aboye H
section No. 16, The plans of this wéir will be found in sheet No. 6 and training wallg will h

" to be built below the weir as far as Harrig’ bridge, one of these training walls wiy be.th f s
wall of the wharf which it is proposed to form at this point, ¢ irong

89. The floods will not cause a rise over this weir of
the rise in the river over this weir is greater than this, T Propose to have gelf
in the weir, as in all other weirs, 5o that the area of obstr
overflow limited. The river, at the place where I propose to place the weir,

flood area of 2,985 square feet against 2,163 square feet at Harrig’ bridge
square feet higher up, '

90, The weir, as other weirs, I propose to place diagonally thus ;—

arris’ hrj

and the maximum
_has 8 Cross sectiong]
Just below ang: 2,163

-

S
e

: —Z Mm\
o A e ‘ =
:,:_/—://w/\ - = i N

bo ikt the greatest scour will be on the side where the banks are hb; hest e
cause less scour on the concave side of the river at the bridge, ghest and this wil y1q,
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91. The determination of the gradients allow of the proposed cross section of the ri¥er being
fixed and these will be found in sheets No, 3 to No. 3, where the area of earth to be removed
from the river bed and to be embanked is shown, The amount of earth to be excavated between
the proposed weir and the sea is estimated at 808,770 yards and above that point at 333,000

-yards. This is a very large quantity and the question which naturally presents itself is — What
is to be done with it ?

92. Tt must be remembered that all the foregoing calculations are based on the idea of the
accoptance of the proposals for closing the north arm, for, if the north arm be not closed, there

will be less water coming down the main branch below Law’s bridge and less provision for it will
be required to be made.

93. Assuming, however, that the uorth arm is to be closed, we have to fill'into that arm
723,040 cubic yards of earth, and for banking the sides of the Cooum we require 47,319 cubic
yards, a total of 770,459, which is less than what will be removed from the main branch below
Harris’ bridge, viz., 808,770. But there is one improvement -that I think very desirable, and
that is the improvement of the Island itself. Sections sheet No. 10 show that it lies extremely
low ani it is very liable to floods ; by stripping the low portions 12” deep and burying the stuff
to be removed from the Cooum, a great improvement will be effected, and that improvement will
be for the benefit of the Military and the general public.

94. There may be some fear that the stuff to be removed from the Cooum will be delete-
rious when éxposed and may cause an outbreak of diséase. I do not anticipate any such result,
and I feel certain that the stuff when removed and exposed to the influence of a tropical sun will
have much less effect on the people than lying where it is as a breeding ground for all these
organisms which are now produced in the Cooum waters. This, however, is a matter on which
some persons may hold one opinion and some anofher; it may be, however, noted that during the
famine the bed of the Cooum was greatly exposed, that a large number of famine coolies were
set to work to «lear ity the exposure of such emaciated creatures to the imminent risk of disease
was not an act which would have been sanctioned, and I do not think that there is any recorded
outbreak because of the famine coolies being placed on such work, hence we may conclude that
the proposals now made will not affect the health of the town.

95. "The manner of renfoving and locating the removed material now claims attention.

96. I have given the matter serious consideration and I have come to the conclusion that
the only satisfactory way of removing the Cooum deposits and of forming the bed into proper
section is by means of a specially designed dredger and by a light tramway of abopt 1 milp in

length which will be laid along the banks of the Cooum where required, and moved and relaid -

from time to time.

97. The railway would be used for the following works :—

(1) To earry the earth for filling in the north arm. =y
(2) To convey the stone for the sea groin from the South Indian Railway across the Island.,
(3) To carry earth along the bank of the Cooum from the place of excavation to the
place of deposit. .
(4) And finally ‘the railway might be handed over to the Municipality who require
some such appliance for the removal of rubbish from the heart of the town to some distance from
it. One mile would perhaps not be enough and 14 to 2 miles might be reéquired.

98. The dredger xfmy also require to be used for clearing the channel which is to be kept

open to the sea, and for this purpose it will be necessary that the dredger pass the N: apier bridge.
It cannot pass under it as the bridge is too low at present. This bridge, however, is in such a
decayed state that I have for some years been, endeavouring to effect its removal, and only a few
years ago its bracings were almost entirely renewed, but the top and bottom booms are now
almost entirely gone. The bridge, in fact, is in a dangerous state, and will immediately require
at least new girders for its whole length, if not new piers.

99. My present reason for referring to it, however, is in regard to the dredger ; should the

proposal to open the bar be accepted, arrangements should be made to allow of its passing under

the bridge, and my proposition is that, whatever way the bridge is renewed or restored, the spans
over the new outlet channel be made in the form of a lifting girder bridge. In this class of
bridge by means of balance weights, the spans are bodily raised to any required height above
the ordinary floor level so that vessels can pass underneath. The cost of my proposal as
regards two spans of 50 feet each would be about Rs. 20,000. By the adoption of this proposal
the dredger would be able to pass in and out, and so also, I believe, could other boats and vessels,

and I do not see any reason why a constant communication may not by this means be main..
tained between the harbour, the Cooum and the canals,

100. Whichever plan of keeping the lower portion’ of the river tidal is ‘adopted, it will
have to be dredged, and the proposed method of dredging would be somewhat similar to what js
to be seen on the Suez Canal and also to what is adopted in Holland, viz., the stuff raised by

b

| "y



>
i
!
¥
i
[

- extra small arches) by another span on t,

e e Y O P AN o e A S A A A PP At o

M P T T T T o s o e A A

means of an endless belt. The earth will when dry be
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‘the dredger, in some cases mixed with water, will be sent on to the bank through pipes or by
loaded into wagons in the light railway

and deposited where required; in cases where the river is to be narrowed, the -earth will be
deposited by similar means on to the slopes and allowed to fall on the face thereof until the

proper section of the river has been obtained.

101. The plan of the improved course of the riv
The dredger would be used only in the tidal portio
excavated by ordinary manual lahor.

102. A sketch of the class, but not the size,
The gearing must be capable of being lowered to

derived by the Municipality though the ground on which

boundary, and another at Harris’ bridge, On th

place at present just below the bridge, the depth o

be increased even at low tide. The present landi
e improved.

104. T propose to increase St. Andrew’s brid

of this bridge encroaches considerably on the river area,

105. The new level of the bed at this bridge will he 147
bridge be extended from 144 feet to 192 feet, the de
water per second will then be the same ag gt Harr

ic, the income from

er showswhere such narrowing is proposed.
n of the river; the upper portion would be

of dredger proposed will be found attached.
pass the low bridges on the river.

which is at present
goods are landed is within the river
e right bank below the weir,
f the river at present is insy
g place below St. Andrew’

there is a lapding
fficient but it will
s bridge will also

ge (which has at present only 3 spans and 2
he left bank where there is room for if,

The approach -

5, and if the waterway of the
pth. required to pass 10,986 cubic feet of

. is’ bridge, viz., with an area of 2,197 square
feet, say, 2487 = 114 feet or slightly more than at Chief’s bridge; with

its present length of waterway it requires Ler — 159
reduction will decrease the recurring fiooding of the distri
bridge.

106. T have already alluded to the bankin

and Law’s bridge, and provision for it will be found in the estimates,-

107. The following are the groins
of the bed of the river — :

Nuntber, Particulars.

LY

Groin above Government House Bridge

Do. at junction of the canal i - e
Bo.‘ %t the end };)f wharf near (], Law’s Bridge - b

0. between wharves nedr (o], Law’s and 8t. A i idgren
Do. at the end of wharf near 8¢ Andrew’s Bridgdrew ? Pndges
Jo. above 8t. Andrew’s Bridge ., s < o
Do. below Hprris’ Bridge,,> .. 3 AR &
Do. belowWeirNo.2_ My o o0 4
Do. between Commander-in-Chjef's Bridge and Weir No 3 .
Do. between d ;

R - N ey v
e
o

0.
11 Do. below Anderson’s Bridge . ' % 20 do.
12 Do, above Weir No. 4 3 £« w3t .
13 Do. above do, P 1S o ik " Lt

capable of being discharﬁed through
‘cubie feet a second, whic

109. Fromsthe deepening, strai htening and train:
expected. The town will be less liable to 'ﬂg raining

Commander-in-
feet, which is
¢t of Lang’s Gar

g of the left bank between St. An

38 feet higher; the,
den just above the

drew’s bridge

I propose to construct to ensare deep water in the centre

Distance from
the mouth.
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of the river the best results may be
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SCHE ME FOR IMPROVEMENT OF RIVER COOUM
Sketch of Proposed Sewage Filters
at the Mouth of Drain
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SCHEME FOR IMPROVEMENT OF RIVER COOUM i
Sketch of Proposed Alternative Sewage Drain
AT THE MOUTH OF DRAIM
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make a marked improvement to the city. In very few cases has it been found necessary to
encroach on adjoining lands, the most prominent instance of encroachment is in Napier Park, but
1 have less hesitation in recommending this knowing that a large portion of the river was taken
and added to the Park some years ago and GGovernment will only be resuming or taking little
more than what belonged to it;and that for the public good. There is no doubt that more sectional
area is required at this point. Defieient sectional area-can result only in flooding the portions
above the point of reduction of area.

110 One important proposed measure yet remains to be described, viz., the manner of pre-
vgintmg the deposit of the solid portion of the sewage in the river and the purifying of the
efiluent,

111. As the purification of the sewage does not require to be so efficient as if it were to pass
into a stream the waters of which may afterwards be used for dietetic purposes, it will not be
necessary to adopt the ordinary slow rate of filtration of 6” in depth per hour. ‘What is chiefly
required is the arrestment of solid matters, actual contact of every particle of the water with the

- filtration medium is therefore not necessary. I propose that at the outlet of each drain a set of

settling tanks or filter such as are used in the Gowbals water-works system of filtration be placed
at or above the mouth of each drain, where the level will permit, and that when these are eon-
structed the Municipal Commjssioners be required to keep a proper staff to regularly attend to
them and remove the solid matter ; the design of these filters or tauks is shown in the sketch
accompanying. .

112. The Lest material for use in the filters will be ordinary laterite, small and large, as used
for metalling roads. T'he iron in it will have considerable effect in the way of purifying the
sewage as well as arresting the solid matter.

113. These filters may be placed either in the river at the mouth of the drain or as high as
possible. Flood water will pass over them ; at such times it will be impracticable, as it will also
be unnecessary, to filter the contents of the drains. :

114. The three drains marked as follow require special treatment. No. 3-R.B. is the main

_ drain of Triplicane, it has a discharge of 525,000 gallons daily, an average of 22,500 gallons per

hour or a maximum of 45,000 gallons or 7,200 cubic feet per hour. The sewage during the day
is pumped up on to a portion of Napier Park in which there has been formed a sewage farm, but
during the night and a portion of the day and on Sundays and Holidays the sewage flows into
the Cooum. Arrangements should be made by the Municipality to pump night and day ; there
is not available sufficient land to use up all the sewage coming down this drain and therefore
filters must be used as at other drains, but as this drain enters the Cooum at the low level of
18-98, filters cannot be placed below the level of the floor of the drain. I propose therefore that,
on the line of the drain and above it, a set of filters be erected — there is plenty of space for this
away from the Park — and that, when the sewage cannot be pumped on fo the sewage farm,
pumping be continued by running all the sewage through the filters, which may be somewhat
differently arranged td those at most of the other drains. No alteration would be necessary to
the present pumping station in ¥he Park; an additional pipe would have to be laid or channel
made from the pumps to the filters. This drain, probably more than any other, causes the filthy
state of the Cooum near or below Government House bridge, and some special measures are
therefore very necessary in regard to it.

115. On the left bank of the Cooum are two other large drains which must be similarly

treated. One is the drain which receives all the sewage of New Town, Vepery No. I-L.B., and
which discharges just below Law’s bridge close to the Penitentiary; who knows but that this
drain may not be responsible for the outbreaks of disease among the prisoners, for they do garden
work in close proximity to the outfall of the drain? A portion of the contents of the drain during
the day is raised from a well in, and distributed over a portion of, the People’s Park. The
lifting is done by picottahs, and the raising and stirring up of the sewage is a nuisance to those
who live in proximity to the well and is also a nuisance to tHose who frequent the Park. His
Excellency the Governor has once or twice publicly remarked on this nuisance, and I propose to
deal with this drain very similarly as regards filtration to the Triplicane drain outlgt at the
Napier Park. Here, instead of the picottahs, should be placed a small steam or hydraulic motor,
Such-motors run for hours without attention, the latter motor can sometimes be arranged to run
for days. The well should be covered in and properly ventilated high above adjacent buildin gs.
A system of covered filters would be placed over this drain also. There would then be no
nuisance. The discharge of the sewage on to the grass would not be noticed, and during damp
weather and at nights, instead of the sewage finding its way into the Cooum as it does now, it
would be sent through the filters. A very great sanitary improvement would result by this
method. :
116. At Lang’s Garden Road near the Egmore Police Court is another drain No. 8 I..B. of
gimilar character. There is a sewage farm and a well, but the area of land is insiifficient to take
all the sewage. none of which is lifted after sunset. A large proportion, therefore, goes into the
Cooum. Similar arrafigements to what are proposed for the People’s Park drain are necessary.’
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117. Should the druinage of Triplicane. e early taken in hand, as it ought to be, all the

sewage on the right bank will be diverted, and it will be very easy by the Shone system to join

to it those sewers which run in on the left bank. This, no doubt, is the proper and most perfect

way of diverting sewage from the Cooum. The proposals I have advocated are proposals which,

g ng carried ou’cé nJl_:ay %)e accepted as tentative improvements.
4 vage of Triplicane and Ve ery, and until then the
suprovements suggested would be of benefit, The motors, which cost frgm £100 to £200, could
then be moved elsewhere, 3

dealtlvlr?ih.I now pass to consider the manner in which the upper reaches of the river should be

119. What is desirable is to secure g
under ordinary cireumstanes cover the bed,
120. The months during which there is ordinaril i i
Foik thy = 1 ordinarily no rainfall w.}uch would to any ext_ent
:h:;; A% :n?}::r r:;; J l?em};?; to June, or, say, six months. The evaporation and percolation during

I ! JASCIL a8 amounting to 4 feet, and this is the least depth that ougcht to
}I{e r:ta,met.i in ig&hat portion of the river not in connection with the sea, that i.t; to say, wegmust
ave a sories of tanks at least 4 feet deep at the upper end and varying at the other according

weir already proposed to

depth of water in the river which will at all times

a D were used, the dermanent weir d would h
© 63 feet high.. The perman. nt wei arris’ brid e 4ol g
g neoessilf)y o ekee;ielr near Harris’ bridge, however, from engineering consider-

. ng it i : '
greater height above the hed than 4gor 5a?e:’? wsoastl?::mi}t)lewfl(i pl?;s T ol
. velr & comparatively short distance ahove it. Tt is desi

in arder not to back u the subsoil : se
baoks OF the Ve h%weve:,u a:: g water to too great a height under the adjoining lands; the

three weirs above the permanent wei
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121, Thq banks are fairl_y high at all the places where these weirs are proposed to be erected,

and a caleulation shows that if permanent weirs be put in, they would not raise the flood waters -
to an extent greater than the banks will allow, that is, they will not raise the river so as to,
cause flooding of adjacent lands, They will probably be much less expensive in the end than

earthen weirs, which must be protected in some way or other and which would require restor-
ation from year to year,

122. The dt?siin of the weirs will be similar to that of the permanent weir already desorfbéd, ;
vill have self-opening sluices of considerable capacity for discharge,
buﬂtlza. The river would, of course, be first gectioned in the upper reaches before the weirs are

124. T propose to turf the banks and
and a staff must be kept on to p
of the river retaining walls and

Protect the same with fascines ; sea turf should be
rotect the turf until it is in a growing state. At some pértggﬁ

stone pitching are required to avoid encroaching on roadways,

124a. Such generally are my JProposals for the improvement of the Riger Cooum,

o R e
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125. In the present state of matters it was, I thought, not desirable to go very deeply into
estimate details ; the figures I have given are, therefore, to be accepted only as approximate but
sufficiently close probably to allow Government to consider whether the benefits to be obtained
are sufficiently commensurate with the expenditure to be incurred.’

126. I desire, however, to call attention to certain portions of the estimate which seem to
require explanation. .

127. Item No. 3 in Estimate No. 1 is not an essential one to the scheme unlegs it be found
that the funnel-shaped mouth gets unduly silted and cannot l_)e kept open even with the plan of
tidal gates maintaining high tidal level in the river until low tlfle. If_ the dredger must be used,
then the alteration in the bridge must be effected, but the bridge will have to be soon renewed

at any rate, and the whole cost of the alteration of the two spans is ot fairly debitable to this
estimate. .

128. Item No. 5 in Estimate No. 1 does not appear in Estimate N 0. 2, as the scoop-drain is a
storm drain and may enter the proposed canal at the same place that it now does the river.

129. Item No. 7 in Estimate No. 1 or Item No. 4 in Estz'mate.No. 2.—Prévision is made in
the former estimate for a double lock to suit its positipn near bridges of double 40 feet spans.
The sea canal enters the river via St. Mary’s bridge, it may be .better to put tl}e lock up near
Elephant Gate bridge, where probably a single lock will be sufficient. el

130. Ttem No. 9 in Estimate No. 1 and Item No. 6 in Estz'mar'e‘ No. 2.—This item will mot
be required if the drainage of Madras is carried out as proposed. The proposals are of a tentas
tive nature. - ;

131. Item No. 10 in Estimate No. 1 and Item No. 7 in Estimate No. 2.—A portion of this
item is for three wharves to accommodate traffic up the river, and they are much required. The
wharves themselves will cost about Rs. 35,000, and an inecome of not less than Rs. 1,500 per

‘annum may be expected from the three..

132. It is proposed to turf the banks and protect the toes of the slopes by piling filled in
with wattle; if this is considered unnecessary, the amount of this item can be reduced.

133. Certain suggestions in regard to the execution of the scheme and other matters in
reference to it will be found in my letter to which this is an enclosure.

OrpER—dated 11th March 1891, No. 349 M., Local and Municipal.

Referred to the Chief Engineer with Government for very early remarks.

2. Paragraph 98 of the report will be considered in the Public Works Depart-
ment with a view to the repair of the Napier Bridge, if found necessary, being carried
out at the earliest possible dage.

(True Extract.)

J. F. PRICE,
Chief Secretary.

To the Chief Engineer to Government, Public Works Department,
- ; with plans and estimates. .
» Public Works Department,

Exd. A, Raitt.
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GOVERNMENT OF MA]_)RAS.

LOCAL AND MUNICIPAL DEPARTMENT. °

Resap—again the following paper : —

G.0., dated 27th February 1890, Mis. No. 328 M., Local and Municipal.

Order—dated 27th February 1890, Mis. No. 328 M., Local and Municipal.

The Government desires that Mr. Jones will prepare and submit, with as little

; delay as possible, a detailed scheme for the improvement of the River Cooum with a

view to preventing it in future from becoming a nuisance during the dry months of the
year. Mr. Jones’ previous proposals on the subject, which are printed in G.0., dated
2nd July 1877, No. 1811, are.not sufficiently elaborated to be of value, and, moreover,

- appear to Governmeht to be unsatisfactory in themselves.

(True Extract.) .
C ’ (Signed) J. GROSE,
. 3 Ag. Chief Secretary.
To J. A. Jones, Esq. ' :
» the President, Municipal Commission, Madras.

ReAp—also the following paper :—

Fiom J. A. JONES, Esq., M.IC.E., F.E.8.E,, Sanitary Engineer to Government, to

sthe Chief Secretary to Government, dated Fort St. George, 9th December
, 1890, No. 649. . .

I have the honor, in compliance with ¢.0., dated 27th February 1890, Mis.

No. 328 M., Local and Municipal, to forward a scheme for the improvement of the
River Cooum.

2. The papagg, sent herewith consist of—

(1) The report. - (8) One large scale plan.
(2) Estimates. (4) One book of plans.

3. These very fully show the works which I congider are necessary to put the.

Cooum, between Munro’s bridge and the sea, into the state it ought to be.

4. It will be found that there are alternative estimates for the work, viz. :—

; RS,

No. 1, aountinie to’ I sl R KRR R Y v v

2 amo,, s e SRR S 100,000
.. .

. P
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Both of thege amounts, however. ; : M
dredger—hoth of whioh will .bzrilsgf e . for plant—g railway line and a

. 1 for oth .
work, be handed over to other depar:meftg. Qr Purposes and may, af.ter completion of

5. The actual cosﬁ of the workg ‘proposed stands therefore_

No. 1 estimate

» ” 4 o e

2 ;i & RS,

% . . s SRE AT, ¥ie 10,55,000

. ! > : & e v . 9,30,000

- 1he alternative estimates aye based on two diff i

Mary’s bt o e L. B the Goour by N, 2 by g et th
assing roy it si S

i ; Passing round the west side of the Fort tg o South arm of the

9. But, while T do not claim thege advantages by ity ;axecution L must point out
) int ou

to Government that the estimateg w: i
| 1 Which I send forwar .
works than the mere Junction of the ‘Cooum with theds:::fg/fa; aissﬂy S neive

portion of any scheme, but it ig at the same time : 4 Very necessar
i : a port i &
which does not exceed one-sixth of the whole amouﬂf 10%1? :ilfu;(fheme the cost of

the Cooum bar, or of formip a , . : cost of open;
canal . penin
about 11 | akhs, and while s %an ] :;llnal M connection with the harh g

it must “be of this niture, T
between one scheme and another i

_ ifference of gost
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Securing cirgyla-»

‘in eonsiderable detail,
t A
311 the gthey Thus Govern ‘ ) only the port; f
P 10 Larris bridge, and even, from ¢1. i imo i of the work
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bar or formation of the canal, the dredging of the maip and the filling of the ey
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Ballllcl om;1 at.a.l. The cost could he spread over three op more years, and evenail;1 ?:hlg
whole scheme ig executed, the Xpenditure will not, [ think, be out of propgrtion to

the results which, I believe, will b attained,

filled up, there is a sti]] stronger one, and that is,

Y. in disposing of the stuff excavated from the
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to sea at a much greater cost,
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scheme as they could then get rid of Guindy. This question affects to some extent the
proposal for raising the level of the island (as an island to be abolished), and hence my
allusion to the subject. ‘

13. The report, though comparatively short, is one which has for its preparation
required considerable investigation on many pints ; but it does not, I fear, of itself
justify the time taken in its preparation. It has had fo be prepared at a time. when

- many other pressing works had to be kept up to dateé, and the small staff at my

command has been unable to get out the plans and estimates at an earlier date than
that at which it is noy presented.

14. T send the report forwatd with some diffidence, for T am aware that some of
the measures proposed may lead to considerable discussion; and seeing the Importance
of the subject and that the amount of money involved is large, I would desire that
Government will, before sanctioning or disapproving the scheme, consider the Savisag
bility of associating with ‘me (I presume to suggest) the Chiet Engineer and Captain
Street, R.N.R., for a consideration of any point which to Government may seem to
demand further investigation. : :

1, Ez'{cept perhaps an improved Water-s11pp1y~.for drainage is very clostly 4890~
ciated with the improvement of the Cooum—there is probdbly no other work which
can be undertgken in the City of Madras which will, in a higher degree, tend to
ensure not only better health but also greater comfort and enjoyment to its PeOI.)lf‘;
Theriver, a large portion of which is adjacent to one of the largest air spaces—‘Maﬁdl %s
most important play-ground, constantly reminds us in no uncertain tone of its filthy
condition. It tells indeed that—

“ The sewage that should feed the land
“ Makes poison for the town ;

“The stream, a sewer for the strand,
“To drink its ordure down.”

That is what the river has been called upon to do for years past. Improved drainage
will prevent its being called upon to do that work in future, and the works I hl?ve in
this report recommended will, when'carried out, wash away, 1 trust, all remembrance
of the treatment the river has received during the greater part of a century.

16. The reproach lately cast at the river by a writer in the Mudras Mail,
: “ Ignoring all that science proves
“ Or sanitation teaches,” .

will, T hope, be not much longer applicable, and the river, I trust, will soon be abl? t(t
possess in truth, and not in ridicule, as at present, that name to which 1’t’, though many
years ago, must have been rightly entitled, viz., ‘ The Silvery Cooum.

17. As the scheme is one of perhaps more than local interest owing to some of
the professional details, I trust the report may be printed and the plans lithographed.

ENcLOSURE.
¢  The River C‘oqum.
: Scueme for its improvement within the limits of the City of Madras.

¢ River Cooum takes itsirise some.29 miles to the west of Madras. At the C’oratoqr
aniou'f,hwhioh is about 9 miles from the sea, the river _has attained a length of ?0 miles, and it
receives in that length the drainage of 200 square miles of country. The maximum observed
discharge at the Cotatoor anicut amounts to 10,614 cubic feet per second. The length of the
river from the Coratoor anieut to the'sea is about 9 miles and the drainage area below the anicut
does not exceed 15 square miles. The area drained within the City of Madras amounts to 8 square
miles, so that on the river entering the municipal limits it has a drainage area of 207 square
miles. The course of the river within the municipal limits is extremely tortuous. - Its course
with windings extends to 63 miles, while the distance in a straight line from the place where it

- crosses the munieipal limits to its mowth is only 3'9 miles. At about one mile from its mouth it *
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is connected by a narrow cut with the Bycki .
. e Buckingham canal whi -
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G : were near this point, and that portion of th pies, but there has always been a

eorge is now designated as a portion e north river which skirts Fort St-
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discharges which affect the Cooum

2. Tt has been proposed—vide paragraph 61 of re

14th Murch 1883, No. 841 W.), to di port on Buckingham (G
: St s )y 3 ’ al (G.0, dated
drainage channel and drain into the Z:;talthrfogtr}?ﬁgtzg Ol:ciouth o Shgaday &nkcéﬁppa(‘g ﬁc,k f)'y >

th i ' ; k
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feasible. I am doubtful, however ﬁs ¢anal and the Cooum such ap » because on the other
, an : arrangement

for the purposes of this report, I l;a.ve %isffe?:&n tﬁﬁ :V}fof:mngement hasgbeegncarrdoizsdlgiftﬁeﬁ

kuppam lock as still entering the cang] ; of the draina r
additional drainage area whioh and finding an exif to the sy tﬂl S&ZTay?ﬁe

3. It may be taken therafore that i

y S Te that on entering municipal limj
miles and that at Law’s bridge, just above its junction with%i}elgﬁzsl’ 3131- Cgou12n ;lmins 207 qu;ﬁm
o s 1 ) ains 207 4+ 8 square miles
vg)lllitl‘;e in:%:z 1§b :1133 :rglz; drained to the mouth, less thatu‘:)iznu]ft g Btmtlﬁ gl
beinr oBacapobs 8! one mile from the mouth : again } in by the Buckingham canal,
ramage from the canal will enter by the cut, near the Pem!‘t: 8 ot been shown that all the
1 g @ :

however, given above are in ‘exoess B.JOm 1t just above its mouth :
nd may. for th uth at Napier bridge ; the figures,
4, Until T ag ¥ for the purpose of this report, ho acoepted.

. ain. refer specially to th, :
following paragraphs must be considered toergf;:: tl;rg. neh of the Cooun, my observations in the

5. As before stated, the Cooum within the mmxp’:l”‘h} b.r&nch alone. -

limits is of an exceedingly tortuous

these banks and’ consequent scours :
and on the concave side of the river j:sl;‘)ﬁ:lo?e bridges Necessarily
depths—ride Cooum sections Nos. 3 to 3.3 been scoured to great
Th . ’ . " - g
i : vl;l:ter, t}m;;.gh tgla,rtly a tidal stream for a part of th
. water, is for the greater portion s mere la © year, and durin i
water with no outlet, but liable to sud oo agoon filled w; St e et

den variati with a mixt
e Ootrea 1 b sottotion JRET L ;n on each oceasi ure of fresh and sea

October to J Th. usually on] on of rainfall .

0 January. { : . a 0 d -

dneing tho. Joot teg ym?_ollowxng table shows_the datg of mﬂﬁfﬁ; ga’hzils of f}l:e dx;gnthsb of
osing the Cooum bar

e ——
Year. Month and date. A Rz e
Particulars, ! Efn?ab"
- opeg' Remarks.
18800 v ?ovember 4 e
anuary g . ened ,, ‘
1881 .. t November 1; i i . g}:"*’d i "} 59
December g1 . 1 2t »)Opened p: .
1882 .. +. | November 104 Jy +v | Closed ., } 40
1883 .. { January 18 .. *" +x|Opened &
R 10/5F Wb 3 ‘611;;":2(1 e eiead Mgy
uary 22 i 3 38 W
1t { October e . oo | Closed . ,, o "} 99
1886 e 91 oo "#eliies | Opened . g
g November a0 e e | Wosed X }
ecember 16 e o Opened B .. 95
T R b o Db e | I
~ 1 | December Sl - i L ed ., - 1 | Closed of itselt.
1887 .. " .. |October o - gt s | Slosed O } 30
1888 ., . { January B0, sandlh od . 2 Do.
i October s SRS osed .. ..} i
( | January R il 5 S - :
Octobes 16 . v v | Closed . ..}
1889 .. Do. M R T 82
December 18 e il Clenadarae: & i ”
Do. T e R D ilabe gm':ld ey 15
—
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The river has also usually during this period indirect connection with the sed via the Junetion
canal, the Adyar, the Buckingkam canal and the Kortalayar bar, and during the hot season
sometimes at high spring tides with the Adyar bar open that river may rise from ‘50 to ‘70 above
mean sea level. When the Juunction canal and’the Cooum is lower than the Adyar, the gates of
the lock which is placed at the junction of the Adyar and Junction canal are opened and a flow
down the Junction canal to the Cooum takes place. The result, however, to the level of the
Cooum is insignificant, as the water has to spread a considerable distance up the main branch of
the Cooum itself, up the north branch and up the Buckingham chnal for 7 miles. Similarly with
the Ennore ber opep and the Cooum and canal lower than the water to the north side of the
Bhadayankuppam lock with the lock open a similar action takes place. - Looking to the infrequency
of these supplies to the Cooum and the very slight result when the supplies do take place we may
consider the Cooum for nine months of the year to be a mere tank or backwater without motion
through it of any sort. :

8. Throughout the summer months, though. it seldom receives direct supplies of flood or sea-
water, it is unfortunately continually receiving large supplies of polluted water ; and the City of
Madras, I calculate, passes into the Cooum (excépting@*the canal) through 21 sewers on the right
bank and 13 sewers on the left bank—no less than 1,000,000 gallons of sewage daily. 'I'né Cooum
is not, however, during the months its bar arid the bars of the Adyar and the Kortalayar at
Ennore are closed totally unaffected by the sea, for I have observed a very listinct rise and fall
in the Cooum during the hot season ; this 1 believe is caused by the sea-water finding its way
inland through the substratum at high tides, and this water, when the tide falls, escapes into the
Cooum from the adjacent surrounding land instead of returning to the sea. .

9. The constant delivery of sewage into the river naturally renders it the breeding ground
for all kinds of organisms, and the want of cireulation in its waters and the consequent small
exposure of the organisms to the air are circumstances eminently favorableto their production.
As soon, however, as any very slight eirctilation takes place, such as may be caused by a shower
of rain, the organisms are at once exposed in large numbers to the atmosphere and their oxyge-
nation and consequent destruction which the late Dr. McNally described as *“of the nature of
fermentation and analogous to the conversion of sugar into aleohol by the action of microphytes
in the presence of oxygen,” results in the production of offensive and poisonous substances of the
nature of ammonia. ~When such results are produced, the ineonvenience and nuisance to those
who live in, or may come to the vicinity of, the Cooum is very great. Several of the most pro-
minent of the Madras buildings, such as the ¢ Senate House,” ‘¢ Government House,” the
Penitentiary, the * General Hospital” the Women and Children’s Hospital” and a large
number of buildings on the Mount road are adjacent to the Cooum ; it is evident, therefore, that
the existing state of matters is a question of no small importance. i

10. The state of the Cooum has for many years been a sonrce of constant complaint, and
during these years as many suggestions have been made for its remedy.

11. In the year 1882, owing to the Cooum being in the state which has been previously
described, the then Senior Medical officer of the General Hospital proposed the admission of sea-
water at high tides. Dr. Cornish, who was then Surgeon-General, in his order on that suggestion
said : *The remedy suggested was tried on one occasion within the Surgeon-General’s recollec-
tion, but instead of abating the nuisance only increased it. On this occasion (1870) the sea-water
was let in at a time when the sea was full of a species of oscillatoria producing the phenomenon
of phosphorescence, These minute creatures died by myriads under the changed conditions of
their existence, and produced so fearful a stench that many persons having to pass near the river
on any portion of its tidal length were attacked by sickness. Fortunately, heavy rain fell early

in June of that year sufficient to force open the bar and remove the offensive matter.”

12. Tt will have been noticed that the cause for the ordinary recurring offensive smells
deseribed by Dr. McNally and on the special occasion noticed by Dr. Cornish is the want of
circulation in the fiver. In the ordinary case the animaloul® breed undisturbed until some
rainfall or other cause brings them into contact with the atmosphere and oxygenation occurs;
in the special case the oxillatoria were unable to live because their condition of life was changed
by their being thrown into water comparatively fresh. There is therefore but one remedy and
one alone which can prevent this recurring nuisance, and that remedy is cireulation ; if the water
in the river is itf constant ecirculation, the animaleul® if they die will die in average numbers
throughout the year unnoticed and at the same time their productiveness will be exceedingly
decrensed and the nuisance will in fact disappear. The cause of the increased nuisance in the
cse referred by Dr. Cornish was not the letting in the sea-water alone, but the want of moré
water and a constant influx of sea-water so that the conditions of life in the Cooum and the sea
would not have been very materially different; the remedy therefore recommended is the constant
admission of sea-water to the Cooum and a corresponding daily rise and fall of the tide. How
| pro’Pose to effect this I reserve until I come to discuss the engineering details of my scheme,

o change the water in the Cooum daily is the object to be effected and it is necessary to attain
this as quickly as possible and to limit the flow to as small an area as possible. For this purpose
it will be necessary to place a lock aCT0SS the Buckingham candl near St, Mary’s bridge and a
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| Provements necessary ¢
(1) The removal of the banks referped tZ Ty oL e
(2) The restoration of the banks where eroded
gZ) Dﬁ:pemng znd. re-sectioning of the river. g,
/, 218 proper training of the yiy ' i ;
o oadsls r 16 Tiver so that at :
o Boo?u‘ lasw I:zedfin during ﬂpods will cease to deposit t:hre(;i .1;15{33 ams it will be cong
i 'I‘hz i 0 oo;;cave side, and for this Purpose the gy o = .Sow on then ki §he
Broy1s or irining wals ey (126 of hieves i O b iy
s g afford facilities for the landing of good; 2 “ome extent

(6) The restoration, j ’
their fubure protection. 100, Improvement gnd re-sectioning ang turfin

19. Th : :
much furthei ?ﬁﬂ)ﬁmgﬁﬁ }gropgs . (3) Will allow of eargo hoat, ‘
Wiies 6F the expendituP;-e o'nt Itlm of No, () will ensure an ineomoai; ; Soceeding up the i
works.  An instance 1n g 0 the construction of wharves which wOe 13 Gr°Vermnent probablnv'er
Black Town, where the 00‘; tpool?ihm the wharf erected by the mungci 4 Il Delieve, bg Producyt’i\lvg
income, ¢ Wharf was covered by the Pr0ﬁtspg-;g ::1 ¢ o Lrovelyan basin
WO o thr 4

90. These res ; it
but it will b‘;s:eze!;‘:’?;}’:;ng:giﬁz ;iig n&)t, at first glance, seem ¢, demanq 2
the total amount of the estimate, 8 details are discussed, that they abg b fireat expenditure,

Orb a lal- .
21. The Cooum when in floods af « 7, 8¢ Proportion of

regards that C?art of Madras called Lanflmes rises higher at dertaip Points thay 1

bank of the Cooum, is due to the verg’s Garden, in the village of Ohiptad - 8 banks; this, as

: drepet 1

reference to paragraph No. 71 i 'y small waterway affordeq b adrepet, and on the left
b . e the w. . Y St. An w’s bri .

one show how limited the watérway is af? th::egzgéz.()f t,he Various bridges gye co;p:mle)d,digv?ll’ ::‘,

22. Below St. Andrew's bridge and still on the left, the bank, {1, 10

flooded ; the floods affect the site of ¢},

_ the Women and Children’ Hospita] -

iﬁgﬁly.be removed? but the roadway glon g Hhibiver betwee; S(;spiul 5
8¢ 18 very often submerged much -« Andre

this account and for the Proper trainj

adways, &e., are also
his, it s believed, wil]

) .
to the inconvenience of, and danger“;: Iij;ll;lg ge and Law’g

ng of the river the rqad ought to be raised, public and op

he soliq slu?ig the river and also allow of |
Opose to arrest. °

e R A R X I A B 1 o8 SR At o P P R K R Ay AR RAAAALAIA AR o A A A A PRI PN P At P e

11te Marcr ]891, No. 349 M., Locar axp MUNICIPAL. &

— R e . e N T A S —~—

23. Above the point where I propose to place the weir the river assumes a different aspect
to that which it has in the lower reaches. It is very broad with a sandy bottom, and practically
no sewage enters it. It is extremely shallow, and in the hot season is, in fact, a series of shallow
pools.  Its appearance is decidedly ugly ; its banks are very ragged, and large expanses of sand
encourage the growth of noxious vegetation and the commission of nuisance. Dhobies wash in
these pools containing only small bodies of water, and as they are seldom replenished, the state of
water In which the clothes are washed is not uncertain. The iron weir sluices which have been
erected at the Commander-in-Chief’s and Andrew’s bridges are much tod low to dam up the
water for any distance back so as to completely cover the bed, and it has been remarked that
these sluices probably let out more water than they retain. However that may be the principle
on which their erection was based, viz., the retention of bodies of water so as to keep the bed of
the river covered throughout the hot season is a good one and it is the principle I still propose
to adopt, but as to the means of attaining that end My proposals will be slightly different. A
greater depth of water is necessary to be of any use, and the manner in which I propose to secure
their object will be found among engineering details.

24. When the river has been dealt with according to my scheme it will be found ‘that—

(1) There will be a gradually increasing depth below the proposed Harris bridge weir*with

a constant circulation of the waters and the river will become a tidal one. 1 )
“(2) The river will be trained and flow in the centre of its bed whether in flood or otherwise.

(3) The banks will be improved and will_have proper slopes, and the present exposure of
silted sewage banks will disappear. 5.

(4) The river will be navigable to traffic from its mouth to Harris bridge and greater
facilities will be placed at the disposal of the publie for the import of firewood and other
commodities. : :

(9) The periodical smells which arise from the river will, T believe, disappear. :

. (6) The upper reaches will be a series of lakes suitable for boating, and bathing might be
allowed at certain places. "The washing of cattle should, however, be prohibited.

25. I have now to consider what steps' should be taken in regard to the north arm of the
Cooum.
The points for consideration are these—

(1) What is the necessity for this branch of the Cooum at all ?

(2) If there is no necessity, is there any advantage ? ;

(3) Whether there would be greater advantages where this branch closed ?
(4) If the branch cannot be closed, can any steps be taken to improve it ?

26. What is the necessity ? Tt serves at present to_ discharge or to partially discharge the
flood waters brought down by the Buckingham canal, In para. 3 I stated that the figures
I gave were not strictly accurate, because I based them on the supposition that all the
drainage of the canal passed down the main branch’of the Cooum. If the drainage ean so pass,
then one necessity for the north arm or branch of the Cooum disappears. While this may be so,
there are circumstances which may callfor the retention of the north branch, viz., that it may
receive the storm drainage from certain portions of Madras. - It in fact at present does do so for
the “Scoop-drain” which drains the esplanades and which is also a storm overflow for part of
the Black Town drainage scheme, discharges into the Cooum (north branch) between‘ the
Wallajah bridge and the Medical College, Thjs branch of the Cooum also during floods brings
down a supply to the Fort ditches.

27. As to the Scoop-drain, if the north arm of the Cooum were filled up the drain can be

carried to the other branch at St. Mary’s bridge, but I have no plan to suggest for the
» filling * the Fort ditches with water unless

* They can be filled from the proposed canal if scheme from the sea if the north arm ceases to f11
e, e them ; perhaps as a sanitary measure it might be.
suggested that they would be better filled up altogether with earth. Whether military exigencies
will allow of that I cannot determine; this, however, is a small matter, and I think it may be.
taken for granted that no necessity exists for the north arm if the main branch of the Cooum is
sufficient to carry off all flood waters, and that is so becanse— .

(1) Both branches discharge through the Napier bridge. . )
(2),Because the proposed improved section at Government House bridge will allow of a

similar discharge. ; :
(3) Because the improved sectional area of the river above Government bridges will be

also sufficient.

28. ‘What then is the advantage of the north branch ? The only advantage that I can see
is that it affords a course for boating, but if it be done away with, the improvement of the main
branch will compensate for the loss of the north. It will perhaps be necessary to supply a small
open channel to carry off to the sea the drainage from the slope of the south glacis and a portion
of the island and this is provided for in the estimate.
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99, What would be the advantages if the north arm were ﬂiled up ?

(1) There would be a more d.ireet connection hetween Black Town and Mount road.
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(3) A large piece of land would be gdded to tl{ lang, ot be Rl

A i
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33. Thig is not the, first aroposal to place a lock near ‘

Duke of Buckingham, when overnor of Madras, had g ¢ 0. - His Grace the
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uted with :
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(except in flood times during which time the gates w;;rlldl l’): !}gpgz)th:zee}: }:lliac'floally at present
appear that the erection of a lock at the point indicated will, culation, it does not

to aggravate the present condition of the canal. from & siputary point of view, tend
.
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of the Junction canal. 1} lock at th Tir 1h e, dor o Bltould also
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Engineering Details, &e.

36. This report has been profac
limits.,, . -
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. Sketch-plan and elevation of the lifting bridge g the N
bridge. . . i s &2 3
Plan and sections of the weir at Harri
wharf wall

8 the river at present and ag Proposed
of viver showing present ang br0posed Tavials

ce

® proposed new soetjons of the
g :

o

Proposed arrangement g (1, mouth of

i
7
B3k
apier’s y

. o

- (J8.) ‘e .. L)
s bridge and Cross section of

R
—

. 1118 Maren 1891, No. 349 M., LocAar anp MUNICIPAL, 9
| Number of
Particulars. shaeta.
7. Plan ;‘nd sections of lock gates at and improvement-at St. Mary’s .
bridge . . e =) 5 M L b, . F :
8. Plan showing the extension of St. Andrew’s bridge .. el -
9. Plan of the place now called island as proposed to be rn}piove a3
10. Sections across the island showing relative levels, high an "
water mark, and the flood level as-proposed g o' .o

38. The first question to be considered is the method of opeil.ing‘t }?nd keeping open the
Cooum bar and this is a question which must be congldered at some length. ; Sy
“89. The experience gained in the constnﬁetiOﬁ 1;)f :flflgcgd:?;zz ﬂ:ﬂ%ﬁgh::n ?i ’:;V‘?he 8:; e
jecting from the coast, will have the !
;Elzélfilgrga{;?n}g‘?izggg to the north of it, because we may consider tha;.t the two groym.as of the
harbour as one groyne of great breadth. Bir e H?
al" ‘;‘(‘)T Undouite?ily a grg;yne at the mouth of the Cooum would have had a o}s;mﬂqlé ef(i)'eot? bgfore
the ::on;;truction of the harbour ; the first question to be considered is, will it have it now

41." We have first to consider to what, at the accumltlation of sand and scour, are respec-

.

“tively due. ‘ y . e .
oA {12. In evidence (55—p. 4) before the committee appointed to inquire into the question of

the position of the entrance to the Madras Harbour, the late Mr. P?lrke:ngzzit, 01;1t ﬁ‘:p}vji'n g) S:
uestion as to the general direction of the sea : It seems to be quite in lil(:p oty Bicopii
gar as I can see ” and (56—p. 4) “ It varies a little to the north of6 a rgfg)ue}& g 7k o
coast and a little south of that line;” «but if paragraph 104 (13 T}le lsa.ll st e Bt e
Chairman, with reference to a letter by Captain Laylor, saying : ryTEpR
int to the sea accom nying the wind and not to the independent swe b il
pomh s trance.” MP& Parkes: “There is no doubt that the seas do come from the s it
- I (fufili'x mtnhe south-west monsoons and from north of east during the uort}}-east monhsoon i
;&:s I;aragrgph 108 (p. 6) we have the Chairman saying: “In x;o” case, he says here,

believed that the angle exceeds 30° to the general line of 'the coast. : e i

43. This is an important point The Cooum, when its mouth is open and when dis ging

into the sea.with any great velocity, discharges at right-angles, or almost at right-angles, to the

coast, and in the following sketch is shown the ma.ximul.n limits of the direction of. the sea and
accordingly the line of the waves breaking on the coast :—
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case the real question is—What direction should the -breakwater groyne take with reference to the
shore line ? - Now it is well known that'a groyne at rlght-angles to the shore, arrests the sand on
one side and scours it away in the other, tﬁe action being reversed from time to time according to
the season of the year.. We may, however, leave the north-east monsoon out of the question and
consider it in relation only to the south-west monsoon. Then the current is from the south and
the waves strike the shore from the south-east more or less, Will a groyne at tight-angles to the
shore give the greatest scour to the north of it ? The greatest scour can only he achieved if there
is no lodgement of sand to the north of the groyme. Now the sand which would be lodged to
the north of the groyne must come from the south and it would be sand washed round the end of
the groyne. ‘ . ; .

54. The groyne then ought to be in such’a position and have such a direction that the sand
from the south will be arrested as slightly as* possible and in such a position that the current
carrying the sand will be diverted from the shoreas much as possible and be also in a direction

which would secure the mouth of the river from sand which has passed north of the groyne being .-

carried towards it by the waves. Now these objects, during the south-west monsoon, would be
secured to the greatest extent by placing the groyne at angle not Itss than the angle at which the
line of the waves meet the shore during the south-west monsoon or in sketch accompanying the
line A B. , v :

65. There are, however, objections to the groyne in that position : firsily, it would have to bea
long groyne ; secondly, during the north-east monsoon its position islikely to cause a larger deposit
of sand than if the groyne were inclined at a less angle to the shore., The north-east mongoon, it
must, however, be remembered, is not so important 8 consideration as that of the south-west,
because during a long period of the former, the river is “ordinarily in flgod and" keeps its mouth
open by its own action. i

56. Taking all these eonsiderations into, account, I believe that the best position for the
groyne is that shown as A C. The line of it is such that the southerly current will be diverted

" without being arrested or causing the sand to deposit at the back of groyne to the same extent as

it would do if the groyne were at right-angles to the course of the current. The scour inside the
groyne, owing to the greater area of slack water vghwh will exist, will probably be greater. The
position of the end of the groyne has been fixed with.reference to the new level of the Cooum bed,
the depth at the end being slightly greater than the depth at the mouth of the Cooum. The
point is also fixed with regard to the necessity for ensuring that.a scour will tuke place at the

‘mouth and not only north as might be the case were the end of the groyne too far north, for, as

is known, the scour at the nort!f arm of the harbour works has not so muth affected the line of
shore close into the bftaltwater. - -
57. The funnel mouth of the groyne in shore will produce the greatest possible scouring effect

‘through the channel and keep the channel cledr, the bottom of it being laid with boulders. The

effect of the outgoing tide can, if necessary, be dmproved by .the use of scouring shutters which
would be shut at high, and openedonly at low, tide and the aid of the dredger still to be referred
to can also be called in when necessary. I am. therefore of opinion that the bar can be kept

. open and, such being so, circulation in the lower reaches of the Cooum will be secured. .

58. The two in-shore groynes, as I have already stated, will be 100 feet apart at the Napier
bridge and widen out to 200 feet at the sea margin. The south groyne may be formed by large
boulders cemented with cement concrete but the north groyne must be of different construction.
‘When the mouth of the river, except the narrow entrance.to be maintained, is shut, that is,
except when the river is in high flood, the north groyne must form a retaining wall to keép back
the sand. = W hen the river is in flood and the full breadth of the motth is required for the dis-
charge, that groyne will be in the centre of the flood waterway and must be such as not to take up

more or little more than the breadth of the bridge piers, and, for this reason, I propose toform it

of cement concrete cylinders sunk well down below a depth affected by scour.. Between these
two groynes at ordinary times the tide would run in at the rate of about two feet per second,

~ caleulated thus :—Under the new condition of the river yet to be deseribed the area to bé affected

by the'tide will be about 41 millions square feet. This would be filled in six hours, and, taking
the average rise of the fide as 3 feet, and the sectional area of the channel as 100 x 3 =300 feet,

the rate of flow would average—

4,250,000 x '3 _ 12,750,000, 2 feef IR
. 800 X 6 x 60 x 60 648,000 5%, Pat- 5 .

59. The rate would be less than this at the beginning of the flow and the ebb, but much
greater during a large portion of the 6 hours, and the velogity will be quite sufficient, I believe,
to keep the channel elear. If not, it will be easy to put up gates at the Napier bridge and dam
up the tide in the river until low tide when the gates would be opened and a very high scouring
action would ocenr. o '

60. The scour from the sea groyne proposed is not likel); to affect the coast line to the north
very much, but there is plenty of land to come and go on, and it is not likely that thére will be

* more removed by the Cooum groyne than will be filled up again beyond the area of action of that

groyne by the action of harbour South pier, probably i.ndeeg not go much.
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mouth of the Cooum, and for the improvement, and for the maintem:,f‘m:a1 ;efdtglz; t;)n};efg)v 0111);!111:1;; S ; g ;«“loto;li Hydraulic
the lowest parts of the river; I consider a dredger will be the most economical metho% s " ) : i I&;q--f me;n flepths.
_((319. ?eftoreh (%Lealittx.g wailth the mode of dredging, sectioning the river, &., it is cc;nvenient to _ . Munro bridge .. 4 L R k! 1-0 ft.
onsider firs ired i i 5y \ : 2,197
fn a.teriali whic;xv h:, s‘::?)ebl:nremif:dis 'reqmred in the n.ver, for on that area depends the amount of Comymander-in-Chief’s bridge . . e giat Lophppon=s 10:9.7%, 99 ,
~ 70. As the river is bridged at mdhy points, it is evident that the dimensi : «  Law’s bridge O L M S R | A
g * wren to be adopted must be, to a great extent, dependent on the Walterlva?fs::)l;: 21;E&se§:0?ﬁz - - : b 22228(1
various bridges. : i g ‘ Government House bridge .. .o o Sw = TL, 68 ,
71. Taking the bridges in order (I do not propose to deal wi : ’ " i : ' & 2,284 ;
bridge), we find them as follows with the lineal feet of watcrways :;g:&l(f o oK Monwo's B Napier bridge .. " .- i s v 2= B, 49 ,,
g : ¢ . S » & &,
. - \ . 78. The next point to be considered is the Jevel at which the bed of the river ought to be
Munro’s bridge . .o Es . e i . Lme;l g : fixed and thegradignt of the various portions of that bed.
2 ~ Anderson’s bridge .. o4 a3 o5 §I% Bt s F 7.0 3 . d veloci i id i
Commandgr-in-Chief’s bridge e ol 3 ' .. ol 160 79. The depths and hydraulic mean depths and velocity at certain of the bridges having
B arvis b j i . PR e SRR 200 been fixed from the formule—
8t. Andrew’s bridge e 4 192 £ F= (X )ﬂ
Law’s bridge .o s ok 19 ki S Tat }44 1 W oA
Government House bridge .. 9 o N o 7t e §20 THMD. '
Napier bridge i >n o O AT ¢ o o 4;3 * 18 8 then T is the fall in féet per mile and V the velooitg in ffelet pfr('lsenf}fd, it isl found that the fall
P , 72. To pass the. same quantity of water in the same i ip el : gnc}hxf zle\&er. above the brldge§, as undernoted, must be as detailed ; the total falls are calculated
requires a varying depth and a varying velocity, and the quantity bfngzg of these bridges, g oted in the last column :—
naturally increases as the mouth is approached, but unfortunately the wate T to be dealt with . % b
. are not so arranged. . rways of the bridges . . Distance | Intermediate Fall required | Total fall | yqp055n0
_73. As before stated, St. Andrew’s bridge is the most flagrant example of this ang e from sea. Rigee- %}:g: ;«?rlleﬁ:,s eaglfti:‘;?g?ge. total.
while it has fully four more square miles of drainage area to serve thé)n §4 this anomaly ; for, &
26 feet less waterway, while the river banks are not so high ; it Has 56 1egss ﬁn;;lirfo bridge, it has -
. than C(.)mma.nder-m-(‘,hlei’s bridge which has 2 to 3 square miles less areq to g eet of waterway L i e b MU U S « o59 3,570 S 92-08 208
. bridge just below St. Andrew’s bridge has 78 more lineal feet of WaterWa.y rain ; and Law’s . - Government House 4,220 e s i ok o
. » A : . N ! 2t an g 2 9 9. . i
2 o That St. A_ndrew’s bnd%e has quite insufficient waterway is further Law's 7.430 3.’ ?10 3 2 : l .38 e
section of the river immediately below it which has been scoured out go dee Proved by the cross ¢ . S Pty gt e £ : 9,320 147 300 d16
to the bridge, and we have also the fact of the extreme flooding of Lang’s P asto be a danger Commander-in-Chief .. .. = .. 16,750 8870 g a7 * i
the bridge on the left bank. : i he ~Jarden village above . " Munro : 25,620 5 . . (8
75. In considering, then, what ought to be the proposed sectional . LTRSS e i 14
bridge, as it at present stands’, may be omitted from consideration, for it:r(:;gf the Cooum, this . "
_ a matter of great necessity and this has been. provided for in the rough estimatznmon 1 evidéntly 80. T C hasea less slope in th hes than i
. 76. Accepting the figures given in raph No. 1 of thi : ! . Tt is curious to observe that the Cooum hasd foss S1OP6 0 /" Jipiper seashios thiam R the
’i)njctit 200 squaregmiles dgrainag% and a E;:r:igl‘nulx)n discharge ofmlg?gf;t ’QZ{? h;"e at Coratoor ! y }:(1)1?::’ e revetll'se Ot}; W(l}mt g’ u5f111&1 e é}ibutﬁlléztizlfoo}) eaafifi): nged ﬁ)rl 1;}’ tt}?e i tthati,ﬁiln
educing the co-efficient ft - 2 : 1¢ feet ; pper-reaches, the Cooum flows more 1n the < : arallel to the coast, while
a g the co-efficient for the formule D = C M 3, wefind that it comes to 310-35 I;er second. : » below Law’s brid;g o it is flowing almost eastwards in the line of natural slope of the countl’-y.

ing this ce-efficient for the other areas, we have to provide for the di ; , and apply-
: ) P e discharge ag follows :— PPly . 81. In the above table it will be observed that the waterways of the bridges between Munro’s
= and Commander-in-Chief’s brid%]es and between the latter bridge and Law’s bridge have been

\ Names of bridges. * : , Drainage arca. Discharge — 31035 3 3. T s i Omi_tted from consideration and they have been §0 because, “{hﬂe the discharge must naturally be
. : an increasing quantity, some of the waterways of thesegbridges are less than those higher up,
?‘Ium‘o b;ldgp R 207 6q. miles. " | 10,81 . ft. por so _ e . while the river banks are lower, and to introduce them for the purpose of caleulation would only
Comman: i?;;n Hiefs 13,?580 L %.ié - }?,22? 4 ”cond. g . . {)endbto vitiate, or at least complex, the caloulations above made, while no satisfactory result would
Government House bridge  v0 .. /223 ., 11420 % $ © obtained by their inclusion.

i ) : 0 Bl i - .. 82. T FIREET bove cases can only'b roximated t h
e draieo o o i canal . Tndeed, the figures obtained in the above ¢ n only be approximated to as there are
S 28, 1,420 ,, pe‘»fﬁ?o‘id‘“#‘é‘;;‘,‘; A many additional considili’ratjons which, to a great extent, determine the depth and breadth espe-

Tainage is included, cially through the city, other than those just referred to. a

83. It is not intended (except in regard to St. Andrew’s and St. Mary’s bridges, which

77. From the eross sectional maximum flood leve! areas require consideration by themselves) to make any proposal for the iucrease of the waterways

ttlﬁ: (33%1(13;1';;2 tu; }f:c;olizer ﬁis fouq(fl to vary from 5 to 63 feet ;23 Bf:iilﬁf th; river, the velpcity of 1. of the bridges. -

Fa sez * o T bee: : gg‘;ﬁ; dl P'i‘islt}i)xlle; a].lnd in the calculations Wh{ch ft(;)llls advisable to keep : E 84. It is desirable that the gradients, as above calculated, should be fixed with reference to
arad qlivedt ai il spihts W s 1 g the discharge at the bridges as {)’W: a Veloclty.of 5 : . the levels of the bed of the river at the bridges, omitting the scour depths ; that is to say, to fix
2‘ e B : A above, the sectional - 2 the new bed level as nearly as possible at the level at which the top of the floors would have been
‘ " , Munro bridge .. .. T 2 10,831 » 11:)18.09d in the bﬁd§es yvhen.or_igin.ally designed and 1t 18 found that to do so it 'willl be necessary
; g o 5 = 2,166 8q. it o start from the Napier bridge with the bed of the river at a level of 10-50, which is 6 feet above

: Commander-in-Chief’s bridge. . o - a1 A, i the lowest point of scour at present. : 4 ” A €
§ » o ; ; 2T TooR T8 R L p 85. Tt should be here observed that all the levels in this report have reference to DeHavil-
i1 Law’s bridge .. e " A R0 e . land’s datum, and not to the Trigonometrical Survey datum, and, for this reason, that some o? Zhe
k B 5 = 2,282 : survey work was done so long ago as 1883-84 and the bench marks {in Madras City are on the
overnment House and Napier bridges ., 18450 51 ; - DeHavilland datum ; and it was therefore more convenient to work out the scheme on that datum
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91. The determination of the gradients allow of the proposed cross section of the river being
fixed and these will be found in sheets No. 3 to No. 2, where the area of earth to be removed
from the river bed and to be embanked is shown. The amount of earth to be excavated between
the proposed weir and the sea is estimated at 808,770 yards and above that point at 333,000
yards, This is a very large quantity and the question which naturally presents itself is — What

1s to be done with it ?

92. Tt must be remembered that all the foregoing calculations are based on the idea of the

acce%tanee of the proposals for closing the north arm, for, if the north arm be not closed, there

will be less water coming down the main branch below Law’s bridge and less provision for it will

be required to be made.

93. Assuming, however, that the sorth arm is to be closed, we have to fill into that arm

723,040 cubic yards of earth, and for banking the sides of the Cooum we require 47,319 cubie
yards, a total of 770,359, which is less than what will be removed from the main branch below
Harris’ bridge, viz. 808.770. But there is one jmprovement that I think very desirable, and
that is the improver’nent,of the Island itself. Sections sheet No. 19 show that it lies extremely
low an it is very liable to floods’; by stripping the low portions 12 " deep and burying the stuff
to be removed from the Cooum, a great improvemen? W1 11 be effected, and that improvement. will

be for the benefit of the Military and the geueral public.

_ 94. There may be some fear that the stuff to be removed from the Cooum will be delete-
Tious when exposed and may cause an outbreak of disease. I do not anticipate any such result,
and I feel certain that the stuff when removed and exposed to the influence of a tropical sun will

ave much less effect on the people than lying where it is as a breeding ground for all thgse
organisms which are now produced in the Cooum waters. This, however, is @ matter on which
some persons may hold one opinion and some another ; it may be, however, not'efl that during the
famine the bed of the Cooum was greatly exposed, that a large number of famine coolies were
set to work to clear it ; the exposure of such emaciated creatures to the imminent risk of disease
was 1ot an act which would have been sanctioned, and I do not think that there is any recorded
outbreak because of the famine coolies being placed on such work, hence we may conclude that

the proposals now made will not affect the health of the town.

95. 'Che manner of removing and locating the remove

96. I have given the matter serious consideration apd I have come to the conc.lusion that
the only satisfactory way of removing the Cooum _deposits and of forming the bed into proper
section is by means of a specially designed dredger and by a light tramway of about 1 mile in
length which will be laid along the banks of the Cooum where required, and moved and relaid
from time to time.

97. The railway would be used for the following works i —

. . .
d material now claims attention.

1T th for filling in the north arm. _ Y
22)) Tg gle;r{}; ;,};%‘: 2{ ot (f)gr the sgea groin from the South Indian Railway across the Island.
(3) To carty ecarth along the bank of the Cooum from the place of excavation to the
place of deposit. - o ;
(4) And finally the railway mi ht be handed over to the Municipality who require
some such appliance for the remoyal of rubbish from the heart of the town to some distance from
it. One mile would perhaps not be enough and 13 to 2 miles might be required.
98. The dred lso require to be used for clearing the _channel which is to be kept
open to the :earin%golf%}{i: 1;;111‘1)‘;qse it will be necossary Yl the‘ drefiger pass the Napier bridge.
’ is too low at present. This bridge, however, is in such a

It cannot pass under it as the bridge : ;
i stgte t;ll::t %rh:z Vesforesome ?_ ears been endeavouring to effect its removal, and only a few
Years ago its bracings were almost entirely 1:enexved, but the top and bottom booms are now

almost entirely gone. The bridge, in fact, ‘s in a dangerous state, and will immediately require

at least new girders for itsgwhole length, if not new piers.
99. My present reason for referring to it, however, is in regard to the dredger ; should the
Proposal to open the bar be accepted, arrangements should b.e made to allow of its passing under
ay the bridge is renewed or restored, the spans

the bridge, and my proposition is that, whatever W br) g
over thegnew outle);: Eha?mel be made in the form of a lifting girder bridge. In this class of
bridge by means of balance weights, the spans are bodily raised to any required height above

the ordinary floor level so that vessels.can Pass underneath. The cost of my proposal as
regards tw'qyspans of 50 foot each would be about Rs. 20,000. By the adoption of this proposal
the dredger would be able to pass in and out,.and 80 also, I believe, could other boats and- vessels,
and I do not see any reason why 4 constant communication may not by this means be main-

tained between the harbour, the Cooum and the canals.

: 100. Whichever plan of keeping the lower porﬁon of the river tidal is. afiopted, b ¥l
have to be dredged, and the proposed ‘method of dredging would be somewhat similar to what is
what is adopted in Holland, viz, the stuff raised by

b
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make a marked improvement to the city. In very few cases has it been found necessary to -

encroach on adjoining lands, the most, prominent instance of encroachment is in Napier Park, but
1 have less hesitation in recommending this knowing that a large portion of the river was taken
and added to the Park some years ago and Grovernment wil] only be resuming or taking little
more than what belonged to it, and that for the public good. There is no doubt that more sectional
area is required at this point. Deficient sectional area cap result only in flooding the portions
above the point of reduction of area,

410 One important proposed measure yet remains to, be described, viz., the manner of pre-

venting the deposit of the solid portion of the sewage in the river and the purifying of the
effluent. ‘
111. As the purification of the sewage does not require to be so efficient as if it were to pass

into g stream the waters of which may afterwards be used for dietetic purposes, it will not. he
niecessary to adopt the ordinary slow rate of fikration of 6” in depth per hour. What is chiefly

- required is the arrestment of solid matters, actual contact of every particle of the water with the

filtration medium is therefore not necessary. I propose that at the outlet of each drajx a set of
settling tanks or filter such as are used in the Gorbals Water-works system of filtration be placed
at or above the mouth of each drain, where the level will permit, and that when these are con-

structed the Municipal Commissioners be required to keep a proper staff to regularly attend to
them and remove the solid matter ; the design of these filters or tanks is shown in the sketch

accompanying,
112. The hest material for use in the filters will f)e ordinary laterite, small and large, as used
for metalling roads. I'he iron in it will have considerable effect in the way of purifying the

sewage as well as arresting the solid matter.

113. These filters may be placed either in the river at the mouth of thé drain or as high as
possible. Flood water will pass over them ; at such times it will be Impracticable, as it will also

be unnecessary, to filter the contents of the drains.

114, The three drains marked as follow require Special. treatment. No, 3-R.B. is the main
drain of Triplicane, it has a discharge of 525,000 gallons daily, an average of 22,500 gallons per
hour or a maximum of 45,000 gallons or 7,200 cubic feet per hour. The sewage during the day
is pumped up on to a portion of Napier Park in which there has been. formed a sewage farm, but
during the night and a portion of the day and on bundays_ and Holidays the sewage flows into
the Cooum. Arrangements should be made by the Mumclpal.lty to pump night and day; there
is not available sufficient land to use up all the sewage coming down this drain and therefore
filters must be used as at other drains, but as this drain enters the Cooum at the low level of
18:98, filters cannot be placed below the level of the floor of the drain, I propose therefore that,
on the line of the drain and above it, a set of filters be erected — there is Plenty of space for this
away from the Park — and that, when the sewage cannot be pumped on to the sewage farm,
pumping be continued by running all the sewage through the filters, which may be somewhat
differently arranged to those at most of the other drains. No alteration would be. necessary to
the present pumping station in the Park; an additional pipe would have to be laid or channel
made from the pumps to the filters. This drain, probably more than any otier, causes the filthy
state of the Cooum near or below Government House bridge, and some special measures are

therefore very necessary in regard to it. .
ther large drains which mu t be simi
: left bank of the Cooum are two o St be similarly
treatidl : 8:eti1;eth§ drain which receives all the sewage of New Town, Vepery No. I-L.B., and
whick disoh‘u‘ es just below Law’s bridge close’ ’tO_ the Pemtenhary ; who knows but that this
drain ma ﬁotg b responsible for the outbreaks of disease among the prisoners, for they do garden
Srork S5 c){ose proximity to the outfall of the drain ¥ A portion of the contents of the drain during

i : istributed over a portion of, the People’s Park, The
the day is raised from a gvell in, and dis d sfiori . . s
T A . stiring up of the sewage is a nuisance to thos
lifting is done by picottahs, and the raising an G tr frequent, the Park, 11

gt y 5 11 and is also a_nuisance to those who freque
A AR T S d T e
- x§e 9&0{}1. ed ain very similarly as regards filtration to the Triplicane drain outlet at the
Ne :pigrl Pm"k18 Er[;re in{tead of the picottahs, Sho}ll;lt be plz.ced & small ezt.ea.m gr hy draulig motor.
. ] ) ; atter motor can sometimes be arra t
Such motors run for hours without attention, the aeen?%i : d_?nrgl’]:

S . - é .
in and properly ventilated high above adj
or days. The well should be covered in and prop There would then be no

! laced over this drain also.
lﬁlfs);sgg;n %hzogggﬁargg‘ﬁ tl‘;veogégvalg)z (f)ll to the grass would not bf;] nOéiOed, and' during dam.p
weather ;md at niéhts instead of the sewage finding its way into the otoum alsd 1t does now, it
would be gent througl,l the filters. A very great sanitary improvement would result by this
method. . : ‘

) he Egmore Police Court is another deain No. 8 I B. of
tsimilalr1 Ehzﬁ:et[::ng 'i‘]igdiznalzggvigzezntn andga- well, but the area of L’mgh ", lfnsuﬂicl-ent' to take
all the sewage. none of which is lifted after sunset. ? large Ppmlioftl%n. i dc?e‘ ore, goes into the
Cooum, Si?nﬂar arrangements to what are proposed for the People’s Park drain are necessary,
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117. Should the drainage of Triplicane be early taken in hand, as it ought to be, all the
sewage on the right bank will be diverted, and it will be very easy by the Shone system to join
to it those sewers which run in on the left bank. This, no doubt, is the proper and” most perfect
way of diverting sewage from the Cooum. The proposals I have advocated are proposals which,
in event of improved drainage not being carried out, may be acoepted as teritative improvements.
It will take some years to effect the drainage of Tri

plicane and Vepery, and until then the
improvements suggested would be of benefit. The motors, which cost from £100 to £200, could
then be moved elsewhere. ;

118..1I now
dealt with.

119. What is desirable is to secure a de
under ordinary circumstances cover the bed.

120. The months during which there is ordiparily no rainfall which w
affect the river are January to June, or, say, six months. The evaporation and
these months may be taken as amounting to 4 feet, and this is the least de
be retained in that portion1 of the river not'in connection with the sea, that
have a series of tanks at least 4 feet deep at the upper end and varying at th rdin
to'the fall of the river bed; the rise of th% river fron}) the permanen)'; wiir alreeaoége;rz%?seii tg
Munro bridge is from 16:00 to 1963, in all 3-63 feet, 50 that to cover the bed 4 feet deep
at Munro bridge, if no other weirs were used, the permanent weir proposed would have to be
763 feet high. The permanent weir near Harris’ bridge, however, from engineering consider-
ation, viz,, the necessity for keeping it as low as possible to pass floods, &o., cannot rise to &
greater height above the bed than 4 or 5 feet, so that it wil be n‘ecess;ry o place aunother
weir a comparatively short distance above it, It is desirable to keo : :
in order not to back up the subsoil water to too great a height unier the adjoining lands: the
banks of the river, however, are very much higher along ifs i & ’
three weirs ahove the permanent weir are found to be sufficient

pass tc: consider the manner in which the upper reaches of the® river should be
pth of water in the river which will at all times

ould to any extent
percolation during
pth that ought to
is to say, we must
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121. The banks are fairly high at all the places where these weird are : d
and a calculation shows that if permanent weirs be put in, th proposed to be erected,

ey would not raj e
to an extent greater than the banks will allow, that is, the; ST misagstehgh:i éie(;o«i ow:.steto
cause flooding of adjacent lands, They will probably be much less expensive in the end than
earthen weirs, which must be protected in gome way or other and whigh would require restor-
ation from year to year.

122. The design of the weirs will be similar to that of the
and each weir will have self-opening sluices of considerable c

123. The river would, of course,
built. it

- 124. T propose to turf the banks and protect the same with fascines

and a staff ngusf be kept on to protect the {’urf until it is in g grff;(i?;z éa?: tu‘;{ Z};?nuid l:i-t ?ge:g
of the river retaining walls and gone pitching are required to avoid encroaching on rogdwa 8
&e., and to permit of the river #ining its necessary width. Y8

124a. Such generally are my proposals for the

permanent weir already described,
apacity for discharge. g
be first sectioned in the upper reaches before the weirs are

improvement of the River Cooum,

‘annum may be expected from the three.
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125. Inthe pres;nt state of matters it ‘was, I thought, not desirable to go very deeply into

i . i , therefore, to be accepted only as approximate but
: xgﬁ::ﬁ;l?giﬁ?&%ﬁﬁ;r :: tflllcl)eg%%lvvei?n;g;t to consi’der whether the benefits to be obtained

i 1 i d.
g g R thztexz?ndlzzr:e:a: ;?)(;z;:xis of the estimate which seem to .
126. I desire, however, to call attention

Tequire explanation. g tial one .to the scheme unless it be found
; ; No. 1 is not an essential on ith thewl

th il e Nﬁ. - 31 Et'fiiit’lrlmtfats :)mduly silted and cannot be k@Pffo&? der‘;?in ;‘lt;ll:lllfstebg zrslegf

i s llil h tigal level in the river until low tide. ill h: togbe soon renewed

i g tl;g bridee must be effected, but the bridge wi ¢ fm',fl debitable to this
:.}tlin ;'he ?ltemfilﬁel?vholz cost%f the alteration of the two spans is not Zairly

any rate, an o

estux;a.;:g. & N 5 in Estimate No. 1 docs not appear in Estimate No. 2, as the scoop-drain is a

. Ztem No. 5 in Es : %

me place that it now does the river.
rm drain and m ‘oroposed canal at'the same p St o :
Ve 12‘;1.&111: (11\7 ?.el:g;?;frlvq; 1 or Item No. 4 in Estimate No. 2.—Provision is made in
. Item No. 7 in :

the f timate for a double lock to suit its position near bridges of double 40 feet spans.
€ 1ormer estimate 1o

h 1 enters the river via St. Mary’s bridge;n,iltl inayu};ci};sgter to. put the lock up near

e nte Aoy ;

Elepgeaif a(a}]:‘teebridge, where probably a s";g}je::c;o' 6 1.: 2,8 timate No. 2.—This item will not"

be r o Igtffn ztlfvo&riiglag:g? ii:.dlr\;‘;.ii g:rried out as proposed. The proposals are*of a <y

® Tequire e . :

g l;?itlurel.t m No. 10 in Bstimate No. 1 and Ttem No. T in Estimate 0. %-yeih DOPhon of, ik
. lte :

em is for three wharves to accommodate traffic up he river, and they are much required. The

i the river, and t T e ,

1wth&rw.r 8 th;nl;;elves :vie]]s (fost chout -Rs.t 3;1,‘0000, and an income of not less than Rs. 1,500 per
e

I

132. Iti d to turf the banks and protéct the toes of the slopes by piling filled in
. It is proposed to '

wi t of this item can be reduced. "

: ey 3 . cessary, the amoun .

) :;gﬂg’ 1tf.th13 lzgzsiiizreiu;;;d to f:he execution of the scheme and other matters in
. Certain su

i is 1 losure.
reference #o it will be found in my letter to which this is an enc osur
————— .

No. 349 M., Local and Municipal.

ith Government for very early remarks.

2 sidered in the Public Wor}{s Depgrt-
Lot c%li‘idge, if #und necessary, being carried

Orber—dated ]1th March 1891,

Referred to the Chief Engineer W

9. Paragraph 98 of the report will b
ment with a sli‘zgv to the repair of the Naple?
out at the earliest possible date.

(True Extract.) ‘
N J. F. PRICE,
Chief Secretary. -

Works Department,

To the Chief Engineer to Government, Public S5t plans and estimates,

» Public Works Department.
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86. The mean sea level as fixed by De Haviland would be at a level of 20-00 ; it has, how-
e guage at Madras that the correct level of mean se& . =R
97 or 1:03 feet lower than De Haviland calculated it. 4
bed of the river at Napier bridge is therefore 847 feet below

ever, been shewn by the erection of ?ﬁd
De Taviland’s datum 18 18

according to

'he proposed level of 10-50 for the i
mean sea level, and taking the range’of tides as 3

R

of 18:97—1°50 = 17-417, so that a level of

below the lowest spring tide.

P .‘A,A,-,,_,.-_,A-A-.,ﬂ-»

et, the lowest spring tide would fall to a leve

1050 gives the bed at the Napier bridge about 7 feeb

g7. From the table in piragraph 79 it will be seen that the total f‘"OPOSed‘ S0+ the rwer

is 9°13 up to Munro bridge, so that the spring tides starting with a

9047 would reach that brid

about 90-47—1963 = 0-84 feet,

The calculated gradients and levels proposed to be adopted are shown below : — ;
o Y o
—— —— . p :a(
\ ‘ ¥
e ] Calculited | Mean level Caleulated | Depth below | Depth below
; rise. of sea. levelof | H.S.tide | L.S.tide
i bed. 20-47. 17-47.
" B s I T 1 S 'y Loah
Tidal. ‘ \
Napier . .o 0 « 18:97 1050 4 o
Government House 2:08 18:97 1248 \ . 26 ' g\; i
Law's .. g 138 1897 13:96 ;3'51 S
8t. Androw’s 79 1897 1475 " 572 2:72
. ; e 1897 1576 a7l 17
. Not Tidal. \ \ ‘. |
: ' : £5 4} \
Commnndcr-in-Cbmi's e 120 18-97 { |
Anderson’s . 1
1

Munro Brodge .«

evel of 1897 4+ 150 =*

ge; thebed there having a level of 19:63, this would cover it by

that is if the necessary minimum gradients are not exceeded.

-~

o 16:96 351 0-51
ié Lt 1817 230 | — 070
b 19-63 08y | — . 216

’ . L

/ ______________/’_"-———

g8, In paragraph 13 T have given certain reasons for selecti i is’ bri

for a dividing weir, and 'that _the point selected is-the 'Pl'optfft c::g iz Eﬁ:)n‘:nagovehﬂams hor
addition to the reasons given in t;he paragraph referred to, there is the fact thy T fapt Phed mt
this point will have a level of 1600, so that with a L. 8. T. (17°47) we will ﬁt g b—ed .

of water in depth ‘}t the foot of the weir. The exact point is 700 feet abov Hav? ?bm'lt gt
section No. 1§. The plans of this weir will be found in sheet No. 6 andot‘;z,hx'ws e have

to be built below the weir 48 far as Harris’ bridge, one of these trainin 5

o b b et which it is proposed {9 form at this pont. BRI s e 0 3

89. 1'he floods will not cause a rise over this weir of - :

the rise in the river over this weir is greater than this,of plxl'?;:s:}::nt? feet in depth, but in case *
in the weir, as 1o a1,1 other weirs, 50 that the area of obstruction will beaveed self-acting sluice Ascie
overflow limited. The river, at the 'plaee where L propose to place th reduced and the maxim .
fiood aren ot ?’935 square feet against 2,163 square feet at Harris’ {: weir, has a cross sectional” .
square feet higher up. ridge just below and 2,163

0. The weir, as other weirs, I propoge to place diagonally thus :

g N~ . - re ™

ol e > =

PPV et e g — =
R P i e g >

- e g ——— -~

gl —— ———

/./’ A 7

/7 oy & ///7_//_/1

””}%ﬁ,
ks are highest and this will 2150

.

so th at, the greatest scour will be on 4
cause less seour on the concave side of &eﬁ?g:a:&m bﬁm
e

-

Pl

Note— To face Para 100
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