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THE WATER-SUPPLY AND DRAINAGE OF THE
TOWN OF MADRAS.
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THE WATER-SUPPLY AND DRAINAGE OF THE TOWN OF MADRAS.

Reap—again the following papers :—
G.0., dated 1st October 1890, Mis. No. 1462 M., Local and Municipal.

Read—the following papers:—
G.0., dated 16th September 1890, No. 643, Public.

P g

- Order—dated 16th September 1890, Xo. 643, Public.

His Excellency the Governor in Council resolves to appoint a Committee consist

ing of—
President !

Colonel Pennycuick, R.E., Chief Engineer and Secretary, P.W.D.
Members : ‘

Mr. J. A. Jones, Sanitary Engineer,
Dr. W. G. King, Acting Sanitary Commissioner,

éxﬁen diture can bbd most advantageously incurred on

to consider the lines on wlfiéh
f the Town of Madras, and to furnish, if possible
?

the water-supply and drainage 0

plans and estimates.
(True Extract.)

(Signed)  J. F. PRICE,
Chief Secretary,

To Colonel Pennycuick, R.E.
s J. A. Jones, sq., M.I.C.E.
» Surgeon-Major King, M.B.
Copy to the Department of Public Works.
,, Local and Munieipal Department.

1
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Order—dated 1st October 1890, Mis. No. 1462 M., Local and Municipal.
.Communicated to the Maunicipal Commissioners, Madras. .

(True Extract.)

(Signed) J. F. PRICE,
Chief Secrotary,

To the President, Municipal Commission, Madzas.
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From Colonel J. PENNYCUICK, R.E. President of Committee, to the Chief
Becretary to Government, dated Madras, 26th November 1890, No. 4901-C.

I have the honour to submit herewith the report of the Committee appointed by
G.0. (Public Department), No. 643, of 16th September 1890, with the following
&ppendices :—

-{1) Note of dissent by Mr. Jones regarding the disposal of night-soil. )
. (2) Note by Dr. King on the sapitary condition of Madras with suggestions
for its improvement, : '
ek (3) Note by Mr. Jones on the same subject, with remarks by Colonel Penny-
ck.

. {4) Letter from Mr. J. H. Stephens, Honorary Assistant Engineer, with sug-
gestions for the improvement of the Cooum.

(5) Letter from Mr. B. C. Dumphy, Sub-Engineer, Madras Harbour Works, on
the same subject. '

(6} Letter from Mr. A. Chatterton, Professor of Engiucering in the Madras
College of Engineering, on the sate subject.

e o,

Report of Committes oun Water-supply and Drainage of Madras.

The duty imposed upon the Committes by &.0., No. 643, of 16th September
1890, Public, is “to consider the lines on which expenditure can be most advan-

tageously incurred on the water-supply and drainage of the Town of Madras, and to

fornish, if possible, plans and estimates.”

2. As a preliminary to this question, it is necessary to consider what ave the
actual requirements of the town iu respect of these two services, and they may con-
Veniently be considered separately.

3. Water-supply—As vegards the water-supply, this is at resent drawn from
the Red Hﬂlg Lake and conveyed to Madras by alr)lpoi);m channel ngarly geven miles in
length, the sill of which at the Madras end is 59 foet above M.8.L.; and is thep
dlstnbu{e@ by pipes under the head due to this level, no artificial means being used
for obtaining increased pressure, and no filtration being employed, ’

4. 1t bas long been recognisod that this arrangement is defective as to the quality
of the water, owing to the absence of filtration and the liability to pollution in the

tank and in the open channel loading from it} it is defective also as regards quantity -

of water and regularity of supply, the pressure available not being sufficient to deliver
1t gt the rate necessary for the requirements of the town.

5. A scheme for remedying these defects waa proposed in 1885 by Mr, Jones, the
Engineer to the Munieipality of Madras, the essential parts of which were the construc-
tion of a tower iu the deepest part of the tank, by means of which the whole contents
of the tank would become available without the pumping which is now necessary
When the water falls below a certain level, and the erection of pumps by which the
water was to be forced up to filter beds constructed on the high ground in the neigh-
bourhood, from whence it was to be delivered by gravitation through a pipe thirty-six
nches in diameter, the distribution in Meadras being effected as at present,

6, The works were caloulsted for a daily consumption of six millions of gallons
and their cost was estimated at thirteen lakhs of rupees, which at the present price of
Iron would probably be raised to seventeen lakhs.

7. Before proceeding any further in the consideration of the messures to be
adopted, it is necessary to consider whether the six millions of gallons provided by
Mzr. Jones’ schems of 1885 is enaugh for the requirements of the gity, and, if not, 0
what extent this quantity should be increased. '
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8. Concerning this point it may be noted that whereas in 1884, the consumption
was little more than two-apd-a-halt millions of gallons' per dle_m, n April, May and
June 1888, even with the present ineficient means of distribution, it averaged nearly
seven millions of gallons per diem, aud there can be no question that with a higher

pressure and better distribution this quantity will be greatly increased.

9. Allowing for the probable increase of population, the Committee do not consider
that 3t WOu(l)d bxiagrigh ¢ tolzﬂlow for a smaller consumption than 25 gallons per head per
diem for 440,000 people, or eleven millions of gallons per diem, and the following

recommendations are based upon this estimate.

ittee have not sufficient data to estimate accurately the head
10. The Commi eee the town distribution begins, but from such information as

i ilpauk wher .
thay have, tﬁ?ﬁlieze ‘that this hod should not bo loss than twenty foet in excess of
that now ;xist'mg; i.c., that the water should be delivered ata pressure equal to about

L. instead of 29 as at present. Ju order to deliver eleven millions of
ggn;islﬁfﬂ;' atl zitii Ppressure, it Woulg be necessary to PPOVId_e one filty 81X inch or two
forty-two inch mains instead of the single thirty-six inch main provided in the' original
schewe, the effect of which, with the additional pumping powsr m‘? filtering ares
requipe;}, would be to raise the cost of the works from seventeen lakhs to about

thirty-two.

11. It may in fact be sccepted
could not be provided on the lines of the P
exclusive of the cost of improved distribution. |
. e has heen suggested by Me. Ellis, the present Engincer
to thi %Inﬁl?c?;ﬁ{:;tf; ?1};53 the water Wou.[d be brought to Ma(tixias byf the present
channel, the sides of which would be lined with concrete .to- pz;;vzn foist;; ‘g’t; ¢ from
leakage’ the pumping and filtration being done at Madras instead of at the Red Hills.

) Ellis at about seventeen lakhs for a daily supply of ten

e cost is estimated by Mr‘leven millions would be about eighteen lakhs,

that a daily supply of eleven millions of gallons
f the présent scheme for less than thirty-two lakhs

millions of gallons, and for e
, : rinciple of this scheme as regards the pumpin
20 T Conites i o il o U ks oy G g
existing channel with concrete would be eufficient ; they consider it edssentxal that the
water Slould be conveyed from the Red Hills to Madras by a covered passage, either
of iron or of masonry, The forwer is necessary if the lmml.p;essture idet i
at the Red Hills, but if the water can be allowed to flow W‘f out pressure from the
reservoir to Ma(fras and the pressure obtained at the latfor place, ? masm;ry oty
the cqst of which will be less than balf of that of an iron pipe of equal ares, may

be used.

14. After full conside
ing arrangements will best megt

he tank bank, opposite to the water tower 'already
bui1t15. Constru%ta ifg f{)?) lfl'c;O: olfmtngred and m’entg feet .squarel, with its floor at 20
above ;([mgsﬁngd t}i top of its walls at 32, into whioh will b let the pipes from the

i i tling tank, lead off & proper!

: froj i in. which will serve as a settling tank, properly

xﬁ;;{;%gega?ogytgiﬁﬁf with an arch};adt Ot;I;,v f;’?ﬁi;‘zeszlo‘}:’e ’;32:0“; gge:i llluffh t'ff;

% the springing hine of the arch, tlée ﬁ"‘; r six feet below that of the present municipal.
or mile to the end of the present delivery channel

P evel of about 30 above MS.L.

g works to be voonStructed here as in

i joc i ider that the follow-
:on of the subjeat, the Committee cons -
P t?he requiraame’nts of the case.

aluice and o fall at eight inches
at Kilpawk, which it will {'each at a level
The necessary filtering and pumpin

Mr. Elli¢’ scheme, d by teking off the conduit at th
“ ’ ’ ‘btaine ¥y .1g conamy a e

16. A lght saving in longth o1 2%, o cxiaing ohatnel, but the conre
Present municipal sluice an t gdvantages : first 'the' freater fact 11y of constructio in
advocated above has two grea ae with on® %howmg the existing chanmel, which

an independent line as compar d
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Wtfmld need complicated and expensive arrangements for executing the new work
without interference with the supply by the present channel ; it is probable that the

extra cost of these arrangements would exceed that of the additional length of conduit -
required by the route proposed.

17. The second advantage is in the greater convenience of the tower site for
lra'WII}g o_ﬁ the water _from the lake as compared with that of the present municipa
sluice ; this advantage is most apparent when the water-level in the lake is below that

of the conduit, and pumping to the latter is necessary ; the present site is inconvenient
1n the extreme for this purpose, |

18. The conduit will deliver 26 cubic fost per second, or fourteen millions of
gallons per day, with the water level with the springing line of the arch, and up t0
this Uimit the supply can be increased at any future time by the provision of additional
filtering area and pumping power.

.. 19. The line of the conduit should be laid out 80 as to be in as nearly as pOSSible
six feet of cutting the whole way, and it is believed that there will be no difficulty
n laymg it out so that the cutting shall rarely, if ever, exceed ten or twelve feet.
Where 1t passes through bad soil or water-logged ground, it will be necessary to
construct it of brick or stone in cement, but such ground will be very rare, and fo_r the
greater part, if not for the whole of its length, it may be comstructed of ordinary
brickwork, concrete, or laterite masonry, lined with cement plaster. It will be’
understood that this conduit is not subject to any internal pressure, as the water will
never be allowed to touch the soffit of the arch.

20. It is believed that the cost will not be more than Rs. 90,000 per mile or

about Rs. 6,50,600 in all, as against Rs. 3,38,000 provided by Mr. Ellis for ¢ sectioning

and conereting the existing channel ; ” for the other items, pending the completion of
detailed estimates, Mr, Rllig’ approximate estimates slightly increased on account 0

the increase of supply from ten millions to eleven way be accepted, except that the
-unfiltered-water reservoirs provided by him at an estimated cost of Rs. 2,00,000 are
not considered necessary, and he appears to have somewhat under-estimated the proba-
ble cost of the covered Teservoir for filtered water, the cost of which will, it is thought,
be not much less than Rs. 3,00,000,

21, The total cost may be taken at—

RS.

Land e . . .o .o . e ) .a 45!000
Masonry conduit .e .. . o - .. 6,50,000
Filbers S . .. » e .o . .o . 2990}000
Covered filtered-water reservoir to hold twelve millions of gallons.  3,00,000
Pumping apparatus st Kilpauk .. .o . e .. 420,000
Do. do. atRed Hills .. .. . . .. 30,000

Engine houses and other buildings . . . o o . 75,000

Bagin at Red Hills .. ve e e ee 30,000
Band washing boxes . . .. .e .o . .o . 16,000
rding water . . . e . .e . 10,000
Contingencies - . . . .o - 1,84,000 \
Total .. 20,60,600

in addition to the expenditure already incurred and to the cost of distribution; the
Committee do not believe that an efficient supply can be obtained for less than this.

The annual cost of pumping and repairs may be taken approximately at
Rs. 1,20,000. pipne d ’

22. There does mot appear to be any reason for doubting the capacity of the
lake to provide the increased supply now contemplated ; the amount is in fact so
small in comparison with the consumption for irrigation and the losses by eVﬂPO}'“F“’n
that the effect upon the lake levels of increasing the town supply from seven millions
of gallons to eleven is quite insignificant.

5

Only once since the restoration of the tank in 1885 has the water fallen below
the level of the municipal sluice, and then only some forty-five millions of cubic feet
were used out of the five hundred millions contained in the tank below the level
mentioned, and with the reduced levels now proposed for the off-take of the conduit it
is probable that pumping at the Red Hills will rarely, if ever, be required.

The Committee consider, however, that no extension of irrigation under the tank
beyond that already existing should be permitted.

23. In the improbable event of increased storage being required at some future
time, it might be obtained either by stopping the irrigation under the Cholavaram
tank and keeping the latter entirely as a reserve for the Red Hills, or by raising by
means of falling shutters or otherwise the level of the weir of the latter tank. It 18,
however, believed that this latter plan would be disapproved by the Public Works
Department.

24. The water in the lake is now exposed to pollution by the existence of villages
within its drainage area, and the Committee consider that means should be taken for
preventing this as far as may be practicable. -

25. The Committee consider that, to ensure proper profe:seional and fnancial
control, it would be desirable for the preparation of detailed designs and estimates for
the works indicated above, and their subsequent execution, to be um’lertaken by
Government, a special officer of the Public Works Department being employed for the
purpose as soon as possible ; the works for the extension and improvement of the
distribution in Madras being undertaken by the Municipality, and they would advise
that the latter should at once detail an officer to consider what improvements may be
made in the present system of distribution. In many portions of the system the
mains are too small and require enlargement. A plan of existing mains and proposed
alterations, and diagrams showing the areas to be supplied by each main, and the loss
of head at the point on it most distant from Kilpauk, should be prepared as soon as
possible; when this is done, the head necessary at Kilpauk can be accurately
determined.

2. nage.—With regard to the question of drainage, the Committee consider
that dﬁ’;f:ggesche mle e;nb be accepted as satisfactory which does mot fulfil the

following conditions :—

18t.—Storm water to be kept entirely separate from sewage, and to pass to the
sea by its natural outlets, the Cooum and the Ottary Nullah. o

2nd.—All sewage and focal water, solid as well as liquid, to be removed by
Pipes or covered drains properly connected with the sewers and properly ventilated,

8rd.—All sewage to be kept out of the Cooum and the Buckingham canal.

27. ined here that, although the Cgmmlttee consider cloged
drains7am]i:t ‘:ng‘l-%o?:ee:egﬁlgne to bo p ref.efable to open drains and separate removal
of solid excreta, such preference is conditional on the existence Of' properly-trapped
house connections, an ample supply of water, and efficient mechanical arrangements
for flushing. 1f these conditions cannot be fulfilled, either on account of expense, or
ou account of the habits of the people, they consider ,Ehat it would be better to adhere
to a suitable modification of the ** apen drain system conjoined with separate removal
of feecal matter—methods which were adopted in the case of Black Town in consider-
ation of these defects; but such a system cannot be described as complete, efficient
or satisfactory according to modern ideas of sanitation. Ltions thew 4

. they are of opinion that if the conditions they have laid down
can }2}3 ffx)ll%ltlgg,vzgglg’est iiheme wogld be one on the general lines of that pr oposed
by Mr. Clarke in 1875, omitting Black Town, Washermanpett, Réyapuram, §t. Thomg
and Mylapare, the sowage of the remaining portion of the city to be collected at a
central pumping station near the People’s Park and there conveyed to the existing

Sewage farm at Tondiarpett. . oo

%‘hey cox?side?thle lg;istenee of this farm to be in no way objectionable, and as land
for its extension is available to a practically unlimited extent, no better final outfalj
could be obtained. |

d
-
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28, 7T o
he remaming sewage farms are not considered to be at present objection~ .

zble, b ; h

of 8‘;“‘7‘;26‘%2:1?%2%33’ Yo become o in eourse of time, the area available for the use

as the areas which th' > and the scheme contemplated provides for their extensio®
VIeS they now serve are conuected with the main outfail,

ping stations, or by a modification of the Shone

system ; this, however, §
. 1 v * :
estimates are being Pr:api?e’c?atﬁef of detail which can ouly be settled when the detaild

31 The omiss
because this Porﬁfslg? t;))f Black Town from the scheme vontemplated is proposeds
although thig system is b ° city has already a fairly efficient system of draipage, 88
Gonsz'der, usder th $ a.s«.ad upor ?}19 use of open street draina, which the Committee
devidedly inforio te eonditions which it is hoped will shortly prevail in Madras
25 to justify the : o-giosed ones, thoy do not consider this inferiority to be so gress
urgent needs of :?}f; ;:rfsf o“’gﬁ?f has beon already done—at all events until the more
tt}iiltf 2;8 u;\v?r lbeeﬁ properly devilmwn have been attended to. The value of the 875
P01, Triplicane and Chintadr; ¥ ;
ur ‘3 \ ripetta, Choolay and V ns mMo8
gently in need of attention and shoultf be ﬁrstyatt;}ndede %gfy are the portio

32. Tt :
tho northef‘ziaqﬁ?f)%?s’ed to omit 8t. Thomé and Mylapere because their distance from
more Satistagin, at 18 80 great that it will certainly be more economical and probably
and Biyapura 3;& Obdeai with them separately, The drainage of Washermanpetd
be extennd o Lo be taken to the present Black Town pumping station, which a0
11 necessary; the present drainage outlet of thoss portions of the to¥n

{except a smal {
portion of Rg ieh 3 :
natural vutleg towards the Pointyii%?zi?éf hich is drained towards the sea) finds &

33. The ; : .
mation, comnggeitl:e?f ttmef outline of the scheme which, with their present infor-
arrived at, it i3 nece 0 the Committee, but before any definite conclusion csg D@
nginesr, and the Ossary that the whole subject should be taken up by a corapotent
an Eﬂgiheer tro Eommlttee strqngly recommend the employment for the purposeé o
m England, experienced in drainage operations,

34, In ; : .
employment :gB};;nf this recommendation, the Committes do ot contemplate the
Sketeh out off-hapd gmel“" gentleman who wonld spend a day or two at Madras 80
important part ofnth ® outlines of 2 scheme, leaving the detally—by much the most
available ; but that o vork—to bo fillod in by any agency which happened to be locally
o at of an Engineer of experience who would be content to devote 218

whole time 1
etail. o the work for & yesr or ge, and to work out the scheme in complet®

38. It § ; .
Engineer é’f‘ihpehevgd that it would be good economy to retain the services of a8
the total cost of character, at a salary of from Rs. 2,000 fo 3,000 a month, and $h8b
Preparing & complete scheme would not be much Jess than Re. 60,000

36, . .
he gathelgih?i:he f{:ﬁt of execution of the scheme would be, the Comwmittes, 88 will
Bocuracy ; it is Gm he preceding remarks, are unable to say with any appmach ;
mated, and it | ertein that My. Clarke's original scheme was enormounsly under esti-

rated, 10 18 probable that the cost of & complete scheme, including house connec-

thI)S, WOUI& 3 3 353
ah‘eady 8pent ?;%}?:Okle%&ﬂ:’zan SIXty Lakhs of Tupees, n addition to what has boest

37. Thi :
80pply7 mTah]s sum, added to the twenty lakhs required for the improvement of water-
an oéhari appear large, but it is very much less in proportion to the populatioR
Bivance eom Provinial fond) Aose o ek e o considemton o
al fundg} does it appear that the provision of the intorest vB
8uch a sum need be beyond the powers of the town. d

7

38, The.present annual incidence of taxation in tho other Presidency towns is—

RA, A, P
adran . 2 2 8 per hesd.
Zlgembay . o .. b 8 g a
Cﬂm{t‘ ‘e . . & .« LI 6 3 »” .
of the population of Madras

Making o ter poverty
v ih osed greatsr P ; :
ay eﬂmiamzrywaii%v;zge (ff?rBo :1 §:§Pgr Gf}fmta; it does nathspfear {z}mip;;atsglz ;iz:;
Madysg should be able to bear half za much faxafion per : ga aﬂd~a»halfl "
®ould enable the former town fo raise ab sdditivnal ipeome U our-and-8 akhs

Yepaes per annum,

h 38. General Samitation—~Having roge
em, the Tormittes do not propose o dise
Sanitation exospt se far as it is affected by the

vée gubjects are so connected that it is 1mposst

Consideration of the third. , )

i rongly that o system of dminage,
40. Comni re to urge most strong

b o B v s e T S o

0 g o da ; sanit

e&ar: ;i?zgd"ig: anzgt:ntt;ox; E;:eggl among the inhabitants ﬁuigoit%;gge ofl Ozlzmizng,g

oty principles, ond o Sufeted PRI b thaéﬁ sill more by the efforts of indi-

Fespect bg Govim;nent and by the Municipality, asd §

Yidual eitizens,
41, Attached to this veport are

rd to the terms of the reference made to
age in this report the guastion of general
water-supply and drainage, but the
ple to discuss two of them without

Memorands by Mr. Joses and Dr. King on the

. “BIP tained in which have the concurrence of
sub tion, the remarks containes vt - Wy stated.
all %ﬁitﬁiiiﬁﬁ? ifsgi?;%;mr}nittee, except where dissent 18 spemﬁca ly.s ¢ ’

oym.—The coudition of the Cooum s an important

42. Improvement of the Cooum. O its improvement must form a_portion

bloment in the sanitary state fixgﬁia ;‘;ﬁgﬁmt the effeets of bad drainage. It bas

of avy schems for protevtion ¢ y ider it ecsential that all sewage should
g sopeider 1t e s

tlregg ¥ bean ntated ’tb.aa the C;u;:}l:ilt;am“e than this 18 wanted | for a great part of

® kept out of the river, but 80 vents the entry of tidal water, and the

the year the bar at the mouth of tha river pre iod being quite insiguificant, the bed

\ ; is per ) A
Rmount of land drainage received during this p bly be more Or less offensive oven if

b
18 filled with stagnant water, which would pro

all go pxcluded from it .
wage were tho purifieatios of the river is the free enirance of

43. An essentin} condition of

tidal water at all times of the yest. '

44 hed to this report ig a lefter from Mr J. febfx? 5 %enzéh%f}f??? Assig-

it B e Works Department, explaining 8 SCRRE T o 0 posea

‘ tha i obin, 1;1 “;d po obiained. The Seﬁ?meff > in detaile befiré it Wguld

”e‘ii;rzlmfielteiuggiwaﬁon and possibly modifiation 2 could be
accepted. : Madras Harbour Work

. . oot naot, Ma ur Works, and fro
Letters frora Mr. Dumphy; Ass i‘ﬁi’fg the College of Engineering, Madrag, omz;
Mr. Chatterton, Professor of Eogld ad Mr. Jones, by order of Government, hag

: t: g .
this subjeet, are attached to this XOPOTs T o rpose, which he hopes to have reag
jeet, heme for the 8 yeﬁr IPOM; Pogeon, the Bagineer of t}}i

x ion apother sC
?i-dgﬁfﬁgg%ﬁfm detail by the *”foféefihﬁz s scherne, but has declined to give the
gadm%g“h‘m’f ‘g";’;’;‘i’iﬁﬁ;ﬁ"m Satare without @ promise of payment, which they

aurnities any informat
re ot in o posxhoﬂ‘ - efore, think that cousideration of this point had better ba

45. The {omamittee, thereio ir; complete, when it ean be examined togethey with
deferrved until Mr. fv ‘g’g‘; m&ha; he Drowghs iO%’ a%}:;i:’%: S:tz?;;m’ or by thaiy
%‘gsgzg :;f %?giﬁacit? ag Chief Eogioeeh ° P
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46. Assistance by Government.~The Committee recommend that such assistance :;
?overnment may be disposed to give from Provincial funds should take the followi
orm :—

1st.— The provision of the necessary establishment for working out the detiﬂed
estimates for the completion of the water-supply and for the execution of the wor s-n ;
2nd.—The provision of the necessary establishment, including the employme
of an Engineer from England, for working out the drainage scheme in detail. ke
3rd.—~The grant of such contribution as Government may think proper to ma
towards the actual cost of the works, the water-supply having the preference.

- L, R.E.
(Sigued)  J. PENNYCUICK, Col., RLE, ot

W. G. KING, D.Px.
( » ) éurgeon-}‘fajbf, M D.

( » ) J. A. JONES, M.I.C.E., F.RS.E.

Arrenpix No. 1.

NOTE.

I have signed the above report, because,
recommendations and conclusiouns of my colle
aflons regarding future drainage, in one s

except in regard to one matter, I concur in 3"‘:
agues ; agreein% in the main with .th.e reeommﬂi1 i
: vggestion which may seem of trivial, thoug ot
18 of the greatest, importauce, I am unable to concur; that suggestion is as regards

admission and the manner of admission of night-soil into the sewers.

2. The Committes has stated very distinctly those conditions under which undergronnd
_drainage may b

. e resorted to and those under which such a method has_ better be avoidet H
while the former conditious prevail the Committee recommend the carrying off by nfean&ag
water carriage of the foecal matters and the liquid portion of the sewage, in fact, everything
& Sewer can carry.
8. It is here that my views differ from those of the other two members,
4. Under the conditions laid down,
drainage if proper attor-maintenance can
but, when it {a recommended that all

underground drainage is robablf preferable to :P?
be secured ; to those conditions I make no objection,

foocal and liquid matters should be carried off b{x ,ﬂ;la
sewers direct from the houses, then I think that the Committee have resolved on a course, which,

while not beiug suitable to the country, would result in muach danger to the inhabitants.

5. A distinction must be drawn between the admission of ordinary honse salliage and of f(zcai
matters. The former caa, by the existing house drains, be brought outside the house and t ’eh
(if nndorground drainage is adopted) delivered over a trap near the side of the street, Wh,lf's
teap will be in connection with the underground pipe or brick sewer in the street. Even ¢ :n
plan_requires the use of a great deal more water than the open surface drainage styste "
reguires, where the less amount of water used it one house is compensated by the use of » 3"g.fb
quantity in another; but even with this’ Plan, by which all the house connections will end outsl
the house, these connections must be laid and must be maintsined by the Municipality or they
will give considerable trouble and probably canse more inconvenience than the open dm’n’;
The plan also requires an additional expense of about 80 feet of 6" pipe drain for each 80 fee £
of street, in fact doubles the length of underground drains to be constructed in the 6ity; i

Iaoney is available to carry out the drainage on this plan it will have the advantage that probsbly
lose detritus will enter the

drains than does so now and the further very doubtful advantages
that the drain will be cover

; ed from public view as s0 also will any matters that may tend t0
choke it. The advantages and disadvanta

6. But when the admission of foscal matter direct from the houses is also desired, I feel
myself bound to strongly dissent from such

8 proposal. ]
‘17. It is, therefors, necessary for me to show what the carrying out of such a proposa
entails—

(1) It requires a continuons

pipe between the sewer and the inside of the house.
(2) It requites the provisio

n of traps, ventilators, gratings and some kind of flush

- . {3) It requires a high pressure supply in the house and g cistern to hold a sufficient
quantity of water to ensure s flush. . '

closat,

9

isting*drai v house.
i ion in the existing”drains of every
{4) Tt requires anlaﬁ;ltz":?ggnaiture per house, probably not leai thax: Bﬁi. 2;)0 )ci):n ;;;
(5) I&& gq&:;igozty %{' persons are nob able to afford to put in the nec Y app
-] . . iy,

:ﬁ'vhei?l’xgz:s?i therefgre he put in by the Mun}mpa.hty o of the appliavces.

(6) Tt requires very careful gfbe&'-ﬂgi?;ﬁg;zmwho, as e, do mot oxish and who, when

e y 22, . e .

(7) 1t mesus & cl;lﬁssngf \fxll:l' vegy strict mnnicipal auperv;éxop, would ;};ee: 1?:3;3%-
bmu_ghtzgxg ?}ff?ﬁ; for economy rather of safety which would in many P
repairs i : ", ' . ‘
render the house aPP!}angeswfté;fgpg;ubeeomes deficient or if the fpbgglmncesib:g n‘:)vt.3 };ie}g;m:

8) It weans, lft E"N or gas divect into the house with inealculable r§§3 s, ovils, em} :
kg P s fBe ] i%a much more speedy in u-.oplcal &.; c;)l!i?ém the chance of Iinaiu.
a;xd a%s &l& egzmbgisl f(;o n&g closed sewers are ewarmously incressed w
climates, the dang 5

. in an inverse ratio,
taining the traps and othber appliances in proper order would be

3 iy that it will do away with the
iz supposed to possess 1s bha .

8. One sdvantage t}.likig: ff,ﬁ thas savo money to the xndxvgdna;lgﬁ;xsiiﬁiiri m[t iiﬁ;
nocensity for the emeope houses does not average a cast of annas 1‘nm y g Js nat likely
tﬁis«-{thetsi:vee%? é,; xs; ﬁ(l)uge necessary to koep the house appliances 1n order,
that less than tha

is roquired for other duties, .
awoeper 15_ £ :Qent that in the majority of the houses S\Ith 3} :y;ée?n 930:;?; 5,?;:25 ‘v:.x;;(})d
9. Itis very eviden ditnre of public funds, ﬁx:stly beca.uselo o gusea Sxpense it would
du%fa e by i ZXpense of the after cost of mamtefmnce. 1; ?Eethe uses &
:nh:;&na?;lu:f? :%%?lgx-e::ﬁuand thess will not be under 60 per cent.
¥8

10. My opinions are very fully confirmed by what we find in other cities in India.
. Myo

d sewage system has been in operation
. here the nndergroun 5 u ati
11. Take, for _examp{e, Cg,lcn‘ﬂfs’ v:ve find Dr. Koch of the Ger;?’an S%lf:raagqm?m?gog
for some thing like 24 z?ai;‘s ihe removal of zain water aud of sn 1&%9‘; hizh \; iﬁ :}gepm(g“gd
reporting thus (1887-88): ‘;" drains, the introduction and e:{citenmonh?ch bich will b roforead
with a net work of subt?rr&n_eﬂ sof intended to veceive human;‘ orH?rg, Z e Somoved from the
to later on.  These drains o2 95:11table manner by mehtexl's ¢ 11?;3 ;11 n omraat. cagte) and
ho‘zs? . c%‘imﬁs; “hiwevar, ghis rule lsb f;':gélgﬂgyyt;g” ::nme;rous ke whigh hare o
Aentencn 03 ; it is not abs Tk € This i }} t
g fsyi\)‘me} m;){lyf ‘??gtzl:; G;I :ost; of the H%I];bh aﬁje:::; effgtzw;;p&s th;]:(‘)uz }:guing;e ptz; 2
other soure of Supply ; 8 revails, there ar awa,
e o ﬁ:ie' meth ::;;h i?;?:;ﬁgers. It is to these depdts the mehters convey the night.
which communicate direc

8.7
soil and cast it into the sewars.v-ﬂ?’f  ftor 24 yoars vory fou of tho house closots sre o
: ve ; >
12. This Eery Piignly ;ﬁ’:ﬁé ‘:f gonnection a; sfo:;"z; ;‘grélgg S&%gg?;:%i? gfr ailns:;esi
connection with sewsrd. o vear. Fo
shows 81 as havin% beeg eoﬁ?;;ecég%eﬂakg 1{  ve are sbout 30,000 houses, 50 that th hoxse
which it is propoged to be

1 . e
blic are better able to :ﬁord or will be more willing to sccept the change
that the Medras public
than the Caleutta public.

18. Here is a statemend made

M b L Y. v N

Gourt 1o ‘/333“??‘3 ‘ be shown that the gections :nogtf ?ﬁ?‘éﬁ% grgrgfgm?:? :;V}:e:‘z ;!rg!:

I, also, it conld be s nly sewered, the fact would here there were no sewers and
healthier then those }935 f)berotlg y be expected thatg 5W r"é to 2.7 Alas) these anre.
sal experience, snd it migh dorsted to the extent of abow d fgom 8 succession of fatal seasons
no pure water, cholera prepon —the experience derive ul ided with
langing gcacist,ius tol} g difforent ‘ba}e, which have been most thoroughly provi with sewers

tions,

proving that those self-saxae 8ec become the breeding-groands par emcellsnca of

i spects, have i in, an organic change has
and generally im?f";&d é’ééﬁﬁiﬁprfﬁa{, whatever its natare or origin, 28 ge
cholera. The stafistics

[SVR4 'E 1

to learn regarding thew.”

: vide
193 oference to places pro 61,
1. Lhis h‘:::‘:; USY pefore d“’eﬁﬂy conuecing . 1 after baiug collected f!'Om
e%a ought noY " sod that in Ualcutte the mg}tﬂ'»;w; ;:angements for flushing on
15. It will bave been obs:; at certain selected letf:t vzhi ea stowt kas is ity ecomomy as
the houges is put into the GSW}:’ oply recommendation t i, fm-gmr distancs. Ventilation of
a-large soale exish.  To mf}* b ‘;Or czrging the soail aw;y u“"’h the aoil i i0 8 very insignificent
compared s e e » very diffoult matter 800 A0 ive oBensivenoss is in the. roverac
ewers in thig coun squid sewage; ¥ it night-soil and matt
;ropoﬂ;ion to the totel of t?e ;q:;;}e::d:%ﬁ;ﬁ” aow are bad, but admit nig d matters
ratio. The e:rmens arsng 1o 3
will be ton times worse.

+ the Oalcutts Health Socisty by a Judge of the Small Canss
»

; derground sewers and since that {s the
d with nfimusges with anderground sewers ?



10

16. To show how expeusive proper house connections are, iu the Bombay municipal report
{‘(3)1'21182818]-89 1t is stated that in the Agripads district the cost of house sulliageywater connect10n8
podutrch ouses in their own compounds will be Rs, 88,665, an average of Rs. 418, and to ‘%48
th eet houses, Rs. 1,02,415 or Rs. 229 per house. In Victoria Cross Lane in the same districhs

. eszlmate.d cost per house is Re. 277. '['hese amounts do not, let it be remembered, cover the
cost of apphances which would become necessary if the closet system were introduced, but let ua
8uappose in Madras that such rates would cover that system ; take the lowest rate, viz., Rs. 229,
and we require for 20,000 (only tiled and terraced houses inclnded) houses in the srea nOW pre-
posed to be drained (this is without ventilating shafts ar flushing chambers, &c.) Rs. 40,00,000.

17. Here is some further evidenc i who
T e against the proposal of my colleagues, by men
have devoted & considerable amount of attention o thg) question. d g

18. Captain Talloch in bis report on the draivage of Madrss says: * I must not omib t0
explain in this place how 1 intend}:;hat the excreta,sh:;gum be dz‘sposedyof; so far as the urine 18
concerned the matter will be very simple. "The connection at present between the privy drain
and the house drain will be stopped, and the former will be joined to the new earthenward
a‘g)"l éhmugh which all the urine will escape to the sewers. For the removal of the ordure
buéll encﬁxmge, a3 much as possible, the system which obtains at present throughout the town,
o nov;’Ou y at the same time, try to improve it. The abominable smells in all parts of Madras
drain produced, as is generally supposed, by the excreta of the population, but by defective

y age. 1t is the refuse water in the houses and iu the streets into which all manner ©
E}”’Jﬁﬁ'ge 13 gh_rown to ferment aud generate foul gases that creates the dreadful nwsances 80
stant icomp ained of, What is chietly required to prevent excreta producing a nuisance 18 & con;
the 1 }ls_pecb}:lon of the privies in the dwellings. Althongh the ordure is removed daily, J°
she g)hrlwes‘ themselves are nov kept clean. Very often there is a stoppage in t.he. channeé
ol (::arnes away the urine, or the ordure is dropped on the bare floor, from which it is impos®
i er;e'tnove it a.‘lho'gether. Now, if the Municipal Commissioners would organize & 85! gtemn
e htp ction and insist on every householder keeping his privy in s wholesome state, we
: mugc b :8“0“ 8’?}’;’ rid 9% the evil  Of course, the use of clay, ashes, &c., should be encot}rﬂged 28
ity possg' le. 'This would be nothing more than the dry system applied to dwellings, ”ne
s 9nseﬂvf? thiy advantage that each houscholder would be saddled with no more than ¢ .
oF pthis I0 removing the nuisance praduced in his own house and by his own family. The 'cogb
be s I;&D t(; the Municipality would really be most trifling, For the first few months it Mg
been 6;15‘."?1' do oXamine each privy once in every two or three days, but after a few men g
calledpfms eA for the filthy state of their privies, even this amount of inspection would nOtﬁ g
Native iO;'. weekly inspection would subsequently answer every purpose. Twenty- ve
Yar eansgecéors would suffice for the whole of Madras. Ineach district there should be on
receige Y r da'st Indian superintendent, who should keep the inspectors up to their work a1
but that *;“l' aily reports. Both the superintendent and the inspectors should have Do W‘;r
b of looking after the privies.” And this after designing a scheme for Madras expect

cost 314 lakhs with an annual espenditure of 8 lakhs.

18. Mr. Standish Lee in his scheme for the drainage of Black Town says: ¢ Thereis 8
&elﬁ-esbaghsped objection to open channsls emptying intgo pipe drains. In trgating, thereford
comfeﬁ? r&l!fxs, pipes have been propased, but the fact mustnot be lost sight of thab hoﬂse
deri dm;ls of this description are expensive and if only such sre allowed the bensfits to he
hist:e f?}iﬂ the drama.gq works will be ont of the reach of the bulk of the people. T :
N sysg n‘i by Sh?:}lcutta drainage ;lwlx:oves that even well-to-do people are not very ready “Z,’l"izgs
v expe i £
ig r-m‘lfifared indiSpensib?:we machinery, such as syphon traps, gully grates, and pipe venu
of the 1l‘he ha’ints of the Hindue and the primitive style of construction of most of the housed
and detov:;er fc a8s6s suggest that the system best suited to their wants is the one, the pﬂ'n‘mf{l“
this v: 81 sEO Kvach can be easily understood by the least intelligent amongst them. Taking
rem a-w‘.”7 ¢ llt’ © case, it is recommended that the present house drains should be allowed 30
sa.melzl‘ in all iustances where the owner is not willing to adopt the more perfeot, but, 8 ¢ :
80me ;‘;ne, !tnox'e expensive gystem. An open drain for the house connection is not withot
of the s Vﬁ’,“ #ges,—~the oxydizing snd antiseptic influences of sun and air retard decomposition
oven if a “’iges and the drain being open cau be regularly washed clean by the inmates, wbie

en il neglected and gases form no serious results would follow, as the gases would escape m
a state of dilution and in that condition though they might pollute the atmosphere would 90

provoke disease, It bas besides the hi i Ider ca2
STord to b e i repair.”e es the high recommendation that the poorest housebolde

20. Dr. Cornish, when reviewing Captain Tulloch’s scheme, said ; * T do most decidedly

profest agsinst the application of the Buro ith i d house
. i A pesn system of sewage with its closets an
drains aud admirable contrivances for the effectual spreading of epidemic disease.”

21. I might add mnch more evidence of & similar nature, but I feel that my note h:;;

already extended to a somewhat i i ‘ o
the e ended to what inordinate length, not mare, however, than the importan

22. Before concluding T would sum up what may be considered the advantages and disads

vanta ? s ) s .
sy:teg_es of the water carriagé of night-soil and the proposed introduction of the water-cl0se

<onnections.

Tur FINANCIAL AND BaNITA

Efart by Manicipality
therto not  eyateraatic ;
enes no rednction of mor~
:g‘ following sanitery

i1
Advantages. Disadvantages.
FBagy and speedy removsl when the ap- Great initial expense for drainage pipes
plisnces are kept in good condition, and appliances and water-supply., Continua)

rivate economy (1) in the fact that a future expense for both items.
servant can be dispensed with, (2) that the Possible mtroduqtion of sewer gas into the
number of Municipal carts can be reduced. houses. Probable increase of sewer gas in the

streets, Improbable acceptance of the system
for many years for reasons already given.
Certain non-rexoval if the apphances get
out of order, and no other means of remgvyal
will then exist if system is in full operation.

23, To put the case in a few words, the system demands an immediate aud continued
expenditure ; the acceptance of the plan both on practical and ﬁnal}cl&l grounds snd from caste
prejudices ia doubtful, while the results are extremely problematical, The change, if it aver
takes place, will occupy many years, and when it has taken place the town may be described as
being supplied with & system of subterrapean reforts so arranged that the fluids passing off
give Iarge volumes of gas, which, being carefally collected, are then by means of the house
drains, which sct admirably as chimneys, is conducted into the very heart of our dwellings,

24, On such grounds I am distinctly opposed to the English system of house and sewer
Lot the drains be taken to the outside of the bouses, laid, properly trapped and
maintained by the Municipality, but let them sfop there; if house connections are to come leb

them do so as each owner provid h
per order, but do not let us smhark wholesale on & conrse, the expected beaoficial resulte trom

which are, to say the least of it, extremely problematicsl, while on the other hand possible evil
resulte are by no means uncertain.

es wset of proper appliauces which he is able to keep in pro.

. J. A. JONES.

Arprnpiz No. 2.

NOTES ON THE SANITARY QONDITION OF MADRAS, AND SUGGESTIONS

FOR TT8 IMPROVEMENT.

have been asked by the committee to add to the report nots

withlre?;;nee to the sanitary coudition of the City. These n"m ;E
pecessarily be limited in scope, a8 the vommittee has dealt with the
important questions of water-supply snd drainage, whilst I have been
informed %y Mr. Jones that he means to discuss the following
subjects i i '
! (1) Light railways, snd disposal of rubbish ;

(2) Lmprovement of plant and appliances ;

(3) Cattle depdts. " . N

Jlusions therefore rqade to the various subjects thus disoussed

will Ii:!:;%:ﬁnsd, as far 88 possible, to suggesting modes for adopting the

o h. )
principles set forth. o for frequent allusion to my “Repart on the

to apol ) L. e
Sanitlarl;fazgudgtigl o;gg‘xe Gity of Madras, during the epidemio of cholers,

R changes effected within the Municipslity sines th
lziizi&;lé sf)h;ew, oz% at loast, so little radical in nsture, that certa?zf

subjects now discussed do not require 0 be treated from any other thap
1wy original standpoint.

gy Povicy oF THE MuNicirasiry.

npapatnam first came into existence, apparently n,
H Ig%geegﬁctatg}d as o the best site on the five miles st iaf diﬂp{wal;
eadid a prophet_caution the man who ereoted the first hut that the
fﬁr tpof puildings Wes of m}pgrtanee, with reference to a future
gumen ¢ 400 oog. The omission 9f a.tgsendance at the ceremony
population © y both functionsries hss had $hrough many

.

b by.
of foundstion of the City the health, pockets
- : offect upon tne s pockets, and tempe
genemtmns. z:l ;itls::;l‘ogive the sanitary wanis of an increasing pfp&:f
t_axapaﬁrﬂt 3 e doalt with, bub radioal ssnitary defeots inherent to 4
tm:; ! iy ﬁ;row dod with buildings ereoted baphazard have had to be
faulty si ;d But sanitary efforts thus elicited have not been Systematio,
encounte  or beon & tendonay to undertake improvements piecemeal
There has ‘; o sohome has been worked gut in its entirety, or to an extent
ently, n its full bygiemic value. ﬁisarny’

consequ seld ;
that it could be "’?ﬁfﬁimzﬁﬁon of » public water-supply is oncerned,

however, 8o far 88
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" [} g '&9’
certain appretiable benohits have resulted ; thers is less Nability 10 opid
wios of fgx%iem in the sress supplied. The enforcoment of v&;;?ﬁ;;g’;
has likewive betn followed by & marked decline in the morts 13; o
small-pox.  But whilst decrense of wideapresd epidemios of these mi'
diseasos hea boen sttained by thess measures, there exist msa:mg*? o
tious of so evident & type a8 to prociude the passibility ol e ef;} s
the deaib-rate from genoral csuses. As su ipstunos of (his Daltt &g
practice, I would sak'it to be remembered that after two axpe “f the
reported vpon schewmes for the drainage of Madras, the question esigD
Sewersge of the whols (ity was deferred, whilst s partial schems, v e
by a thard officer, was applied o Black Town, A waterﬂmg}g% for
introduced, but ihe wster was delivered ip an unfit wﬁt 4 stiok
deinking ; it was, morevvar, imperfectly protected from conteni 't has
gt its sovros, And during transit,  After the lnpse of many ¥ ?,g“’ fatote
boen but pertially extended, aud this without yegerd to powsi g*’ g
requirements, S}Smiiﬂﬂy, in ope pert of the town may be Og‘* “hich
sppronch to the * pail aystem ™ of conservensy, in another & 81 {,ﬁi : both
in all semsss of the word is hest deseribed as * suixed mmgb‘i&t, in B
night-eoll and wubbish are dealt with simmitaneonsly; % {1 aval
third, thers ie probably Hitle atterapt to carry gut any gystem o iiﬁ e
whatsoever, Iu making even such arrangements as esist, ?hg & o
power employsd, and the appasatus aze not in secordance m;b; hows
colenlations of requirements, 'Phat such efforts have besn : g‘ s it is
there has beon no want of will to meet sanitary demands; ’3% o
evident thore has been w vast want of sppreciation of the naa.ﬁeﬂi} i}’ it
romembering thet usless s snitary scheme be twrwied out in * jittle
Qotaily, its total value is so discounted that it may fu practice be © iary
real uitlity. In mooase e 4 mors e than with regard fo -
vohemes, that “‘the strength of the whole chain is thet of ils w%wﬂ‘
link.” Take, for example, the schems for the drainsge of Bimk& it
The committes have expressed their opinion s to the sphere mﬁ o foll
ot by naefulnest, but bave found it desirable to point out that b
value of {his schems is not ai present obtsivabio.

In shor, it may be assuwmed as & fact that from the égj of 18
sxistence, as the few netive buts belonging to “Jobn {ggg
Bahsdur” to this dey, there has yestly been & stesdy, sl 2 Eith
happily of late, & decreasing daily sddition of sohid snd hgm}gﬁe -
o tgs soil of this City, 8¢ e result of the absence of wny sompié

. ; 2.
rapgements pither for rqbbish or night-soil conservansy, or dreneg

Thongbtiess ndministration alse, in former days, sanctioned the ﬁi’:;‘g
of excavations and tanks with refuse of the worst type, and thgxr ey
zation for the dispesal of sewage. Copsequenily, many of ti ‘;& tions
parts of the town stand apon highly impure soil. Indeed, explod

of the soil yeveal the fact thet, as sn aflect of aceumulations 8o jggriag .
certain parts of the tawn are some fset h?héx than of old. frraont
cenducted by Major Tulloch demonstrated the ) re»mttaﬁ st i?)ﬁ»”
intervals of what he——using an euphemism—desoribed as “ wade

. {

To this uafortunate fastor of an impare sub-soil—the mn}é ﬁ%ﬁiﬁ,
of human precantiop~—rmust be sddsd the natwral infuency Qf}fh @ s 80
spread and rapid fluntustions of sub~soil weter, of which. Ggiﬁwe’
inoxhaustible shast balow the whole town. An impure sub-80 gt
serily implios impure well water, whioh ia siill }Mﬁ:}y uss&e L s
town, Vghw beyond these cironrnstanoes, it s rexsem red the 1 that,
aro erranged upon the site without due regard to perflation an otlon
iﬁdividaagy considersd, average dwellings are of very batd consts -t
84 to sanilary arrangements, and wre overorowded, there js mob oot
room for speeulation as o onuse of the long-vontiveed asd high ? g
mortality, which, whon sdded to thet incident t ar spidemio of oho
lately caused & temporary publio panie.

Thess are mere generstisstions, it ie true, but they point %anf:
sheolute wecessity for a complete slterstion of the sanifary ﬁB‘if their
cial poliey of the Mundeipality, Having ascertained to the beat of 8

abilly what senitery improvements are requisite, thelr borrowldE

powers should be employed once and for all to obisin mﬁ"‘? ‘“ﬁ”‘iﬁ
to varry them oub. Improvewments showld then be eff W‘*mw
cally in each wreas; thus, the error of &t&&mg}tﬁﬂg removal of re and
wutter and applying an imperfect systom of night-soil solleotion, s
of extending » waler-supply, and neglecting to meke axvangowicr

e Undergrotnd overflows to Main Dram

e Surfacy overfiow o Coum
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for its removal, and of appointing & Health officer, and making no
provision for a subordinate sanitary staff, need not be repeated Not
manner msade as complete

until arrangements on each area are in this
. o soience can make them, is it possible that

a8 sanitary snd engineering

sny material reduction in the mortality from ordinary disease can

result. KFrom what little I know of the Madras Municipality, I am

inclined to believe that the Commissioners have gver been timorous a8
diture ; bat it is my duty to point out

to sanctioning any large expen
hemes are of such & nature &5 to be obviously

that, provided sapitary 8o :
fublio health, the procuring of funds by tax-
not only justifiable, but

caloulated to 1mprove the

ation of the present snd Iutnre generations 18

oan be well borne; statistics proving that not only the health tut the
nt when important sanitary works

wealth of a people undergo improverne
be found broadoast in literetute.

have heen effected are trite, and are to
Unfortunately, as o the execution of sanitary works in the present
state of the law, there is possible & vast hiatus between offorts effected
at tha public expense and requisite adaptation in private premises, by
i oot to drainage and conservaney schemes,
d by the inhabitants.

which alone, eapecially with resp
the Full benefit of publio expenditure o, be reape
This difficulty must be met by'the possession of clauses in the Municipal
Act, demanding, in the interest of the general public health, that
rossonable improvements shall be executed in dwellings at the expense
of the owners, or of the Municipality where poverty forbids the possi-
bility of the sxpenditur? being borne, 1t i8 to meet this essential
requirement that the Publio Health Aot of Kogland empowers the local
%ies who administer it to constitute s fund from which, under their
f etfecting sanitary

bo
snupervision, money oan be drawn for the purpose o
ts—recoverable upon gecurity of private house property in
the manner of s rate. ithe

improvemen
easy instalment
out some such
genersl fanit
urge the desira
su?gest that in
gift

s and at swall interest, in
provision, it is impossible thst much advance in the

condition of the town can be made. I would strougly
ility of suob & fund being formed at once, and would
: s gum of money oither a8 a loan or free

lity for this purpose, Government would render a

to the Muuicips
v nodl alable benefit to the people.

permanent and inoalc

Pracx Tows Max Draix.
The Black Townt drainage sobeme, whioh it is understood has been
completed, oontemplates the receipt of refuse water, & certain amount
of storm-water, snd & total exclusion of feacal matter. The fact is
however, that by reason of imperfection o the house connections and
absenoe of satis actory arrangoments for the collection and disposal of
night-soil, this system is called upon to fulfil duties for which it was
pever destined 3 and oonsequex{ﬂy, as remarked by the committoe, such
sanitary value 88 it possesees 18 not fully realized by the inhabitants,
T consider © similar origin 88 10 cansation are the complaints made by
the ganeml publio 88 to mal-odours from the mwain drain, which dis~
umping well near the Fort. The main drain is one

d structures of ancient Madras; it

charges t0 the

of tge brick ané) mortar undergrous i

is upfit for the purpose of receiving BOWAgZe. Permeation of its walls

by sewage is probab}e, eatgeemlly when it 18 nearly full, as it is for
’ n%;le portions of theday. It might, however, well fulfi] the

fupotion of 8 drsin to ?ide storm-water to a convenient outlet. Bewer
t

) s ol with itin & part of its course. I'his sewer }

ggd ;mm!; aﬁe, and i# intended for the discharge of the sew:;e lfio;f
the open in system of Blw'k Town to Réyapuram for disposal on
the ferm b pumping; There is aléo an overtlow into the Cooum nea

the China Bazasr. ow, knowing the difficulties which beset the ¢ ¢ er

drein system » ga to the separation of storm from refuse water, and xt»hn

0onYenience which the position of this drain offers, and bearing in m; 3
its unsuitability for the pur of conducting sewage, the Kngipn o

0 executed this solieme, never intended it shoul d&‘ o867,

that of receipt of overflow due to the addition of stserve

water. ’actuauy Qocurs .m this ,BYStem is that atOI:gll.

=3 of maxzimum repeipt of sewago, irrespective of rainfall, § o

o hacks up tﬂl. it has to find relief in owarﬂ()ws e"f@r

;m’t hthe same time, the over:hwhmh

near the head of Sewer No. 1 algo id

ACKS

open drpin of the Chins
4
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If the whole dr
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ments, the pumping statj
near the Fort wp B bo

The eaouditions to be

Results that should be

"~ A mechanical contrivance
for prevention of soil conta-
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up,” and overflow ocours into ‘the Cooum in & considerable sfre: ?s'
Simultaneously, the main drain is 80 gorged that sewage, motion e:ro .
to forward movement, rises to the springing of its nearly ﬂatewage
Inspection at the pumping station at R4yapuram shows th”tthsis bu
water rises at times nine foet over the invert of the sewsr, “fhmlf bein
one foot above the bottom of the pumping well, the sewer 1tse N g
of three feet diameter. Moreover, at the time of this bﬂ@}nngutﬁt’
both the pumps at the Fort station, that is, at the main drain 911 full
and at the Réyapuram station, the outlet of Sewer No. 1, are lt ths
work. It follows, therefore, the system is overgorged to an exten the
the ares of the open drains intended for receipt of storm-water athan
rate of one.fourth inch per hour for the distance drained is more erio
oconpied by pure sewage; for my inspection was made during 8 P of 8
when there was no rain. It is possible that certain .connectwl(;smain
former period, of which I have no information, exist with the ol o
drain near its head, which neocessarily, in the absence of an exte%ﬂlt my
r. Jones’ system, may permit of direct receipt of sewage; ]‘:e the
inspection proves that a large proportion of the sewage that reac o e
main drain is from the overgorged Sewer No.1 of modern stgu 'The
That such conditions should be allowed to continue seems absurd. Town
presence of a recently-constructed drainage system in Black { ares
should at least guarantee that mo undiluted sewage from tha osily
should reach the Cooum; and further, there should be‘; no n;(:f the
whatsoever for the presence of a pumping station at the'l‘ ort en ho
main drain, and for the nuisance which so results. This dl-'a.m :ormﬂi
be reserved exclusively for the reception of overflow during 8 ing-
which would find a free outlet inoffensively without the 8:1(1 of pump 10
This state of affairs demands early attention, the pumping POWX' ainly
used at Réyapuram being much below present requirements. v, 2
there may be special rensons connected with the repair of Sewer Lo
why the main drain is receiving so much sewage at the present any-
though this is not likely with regard to the Fort outlet (see aoeompbt
ing trucing). Whatever the cause, however, there can be no dotu o
to the conditions to be met. These are that the open (‘irams gystom o
Black Town should discharge exclusively into a ventilated seWhGirvn o
sewers, of the modern impervious type only, and not into the old-fas _Ot o
square brick drains; these should be reserved solely for the recelp o
storm-water. The sewer, or sewers, requisite for conveying the seW“Ein
Réyapuram should be of a ca acity to effect discharge at the pump g
well there, without the possibifity of the ocourrence of * backln%hu%’ﬁe
and the pumping power there should be capable of denling Wi . um
oollection of pure sewage fully, even during the period of n‘z‘axl 2g®
flow. I am not unaware thaf sewers are at times used as . ”Ke A
ens,” although doubtless always from necessity ; the questw!; o 50
owever, i8 not one of femporary storage, but of a system tha llle 1
gorged for part of the day that overflows, which should only be ca the
into use for the discharge of storm-water, are daily permitting ol
overflow of pure sewage in undesirable directions. 1t these élonum
tions were fulfilled, there would be no discharge into the oou]d
otherwise than of overflow during rainfall ; and the main drain Wobw
not only be free of sewagse, and, therefore, available for storm-water, i
would be of use in preventing wide fluctuations of the sub-soil water
arranged 5o as to have tile drains led into it at intervals.

The cleansing of open drains.—It is essential that for oleansing open
drains some simple apparatus be contrived, whereby collection oanﬁrst
accomplished without throwing the filth on the roads in the e
instance, as at present managed. I need hardly state that sue e
ocustom is most insanitary ; and, indeed, is productive of that v t
contamination of soil which it is the object of a drainage systemn
prevent. Various arrangements that might combine oleansmgb ﬂ'w
collection oould be made at the expenditure of a little thought by o
Engineer ; but probsbly the provision of an iron pan, mount on
wheels with moveable tyres, guided by a long handle, so as to m
directly over the drain, and leaving holes on its lower surface to perﬂ:’ i
the return of fluid sewa%e would meet requirements fairly well. Es
drain-cleaner should be furnished with oue of these simple oontnyan:;’a'
whilst a ¢ Richardson and Cruddas’ oonservanoy bucket’’ in which 1
collection from these drains pans should be thrown for removal sho
be placed at convenient positions in each drainage section.
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RoADS AND THEIR CONNECTION WITH THE CUTTING OFF OF SuB-s01L AIr.

The type of malarial
fover found in Madras is
the product of a filth-laden
8pil,

Nuture of remedy re-
Quired.

The provision of imper-
vious surfaces desirable.

‘Wood-paved roads on con-
erete would aid materially.

Theee roads have proved
succossful in Kurrachee,

They are eanitarily and
e%(inomieally unobjection-
able,

Common nuisance very

hequent.

Nooossity for revision of
methods employed in Black
Town-havmg special
regard to peculiaritios of the

inage system.

The ¢¢pail gystem” of
conservancy.

. iversally recognized that ha,bitations upon an imppre
ervif)tu ;sszif?fa:i!;g belozv it a.g;heet of sub-soil water subject to wide
uctuations, are sanitarily dangerous ; of this des_cnptlon is essentially

the soil of Madras (see preceding remarks). It is to the existence of

this factor that much of the extraordinarily virulent fever of this city,

usually olassed as simply  malarial,” must be ascribed. I have had a

fair an’;ount of experience of malarial fovers of different localities ; but

I have always given that form which is found in the ﬁltl}lest parts of

Madras the palm for being the most insidious and obstinate of any;

the fever has malarial characteristics, and t:herefore mu?;; bedso c}issgii,

but it must be the offspring of a_mala.nal germ rendere lma ef y
irulent by oultivation in an organically ﬁl?hy soil ; or, at least, of a

gort enth ty finds unusually favorsble conditions for displaying its

8 iso u: roperties in constitutions that have been subjected .for pro-

Fomor‘lio 'pdpto evil hygienic circumstanoces. ’_l‘he remed‘y universally

LA with inhabited sites of this nature is to atterapt

:go:eg&l‘zzdﬂilg gsz;:{l;gof fluctuation of the sub-soil water, and to cut off

sub-soil air by the provision of an impervious surface. .

ouses in Black Town are more or less effec-

A I%r%g ilxllugﬁze;lt(;ii?r and in the court-yards—paved with bricks

tually— 0If the streets could be rendered impervious and ‘the wells, of

or flags. Linings are not capable of air exclusion, were ultimately shut

which t_he 1111118,th the extension of the water system, a considerable

up fargt' :8‘:&, ,:ina.rea. would be out off from the sub-soil air, and there
part o

be no doubt that the attainment of such a condition would be
can

: effect this improvement the provision
followed by beneﬁgl:légg:lg: anTi(;n ortant factppg. It seoms to me that
of 111'1perv1ouﬁ!t r‘l’)‘%ects can be met, %y the abolition of laterite roads and
two importan 00% wood-paved roads on & bed of concrete, such 88 now
the substxtptloll: ater part of London. In the first place, the ¢ open
employ’?d in ltd e f{gnger be subject to having their ow blocked by road
drains wout nesent and, in connection with the extension of imper-
detritus as & Pilf';hin ;;rivate premises, the cutting off of sub-soil air would
vious surfaces vf;i :ontly and economically. In Kurrachee, three years
be attained e Old g; d of this character was laid in a spot where it
ago a wwd-p&v«: drb traffic. 'T'he blocks were of Babul wood, which
oould be yell tes ?P Y dency. 1 have since inquired of the Municipal
is cheap in this Trest results of this experiment, sanitarily

: to the ‘
Engineer .Of Kur?aohee as kindly informed me that the road has
ity b e
prove

t as likely to be insanitary on account
faces strikes most gg;ergf r:,;ilg?matters. The conditions under which
of posml()llq &;:gg;re d and laid, however, do not lend themselves to this
the wood 18

SEC S finally dispelled. There can be no
resull)z, .t;nd :(linsr ongs eog;? b?;?g::d eoonomical when subjected to the
doubt 1f wo

traffic of London, that in Madras they would be practically
heavy tra

unwearable.

CONSERVANCY.

en drains after the manner of latrines

SUGGRSTIONS AS TO

Nuisance.—The use of i(:;%abitants’ it is desirable that the police

being most common by theto oarry out the requirements of the law.

should be ij1dly ?V::_I;o,'l.__ln Black Town, in the ia.rga dr?ned b(;i'
Collection of 17 ‘hould at once undergo careful inspection, an

Mr. Jones, each h(}use roventing night-svil mingling with t?e refuse
the arrangements ﬂor ,ﬁngs of latrines, or unsuitable forms of latrines,
water by reason Of us ench case. Adfter glose juspection, I fgund no
should be remedied ';e aid to satisfactO_nly fulfil these requirements
a,mmgem:_nt tﬁ:ﬁ;m Drains in the interior of houses are almost uni-
3 ) o n sior.

e e D i i

R od by the completed
, . 11-soil.—Within the srea served by the completed
Colllion i onld b munaged under ibe  poilsystom,
drainsge schems, J1d bear & distinotive mark, sot S i g
that is, each tlhseh(:-eoeiving dopdt, it should lz?m:e urned cleansed, a
ge;?ict:;.,.lt{: Illlegg placed at the house in the meantime.
ap!



Pails should not be of the
English pattern.

Combined night-soil and
rubbish collection not suit-
able for native population,

v

No dust-bins should be
allowed,

Wherever possible; the
‘¢ water-carriage system '
of removal of fuacal matter
should be pursued, o

Latrinesof 3 semi-private
nature on hire,

Modern appliances render
the adaptationp of the
L water-carriage system *’
to native housggs & mutter
of no difficulty. '

coge custom %f ceasing
rVnncy efforts on

Baturday 1is to be depre-

cuted. B
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This system—at least the work of removal from the Yremls'%shis
should be earried out completely b{ toties in Municipal employ. sed in
i & sine qud non. The pails should not be of the bulky size l‘:xaving‘
England ; but be no larger than the capacity actually requisite, for on
regard to the bulk of the contents intended. _ Caloulated, say, mall.
average of five persons per household, these pails would be veryfore o
The lids should be close fitting. These pails would not there e il
used for placing below seats, &o., but simply for pol}eotmg mgUrine
from suitable latrine surfaces, or other receptacles within houses, "
88 now, must be received into the open drains. ) ail ;

In some towns, rubbish and night-soil are removed in one vx; o
but having regard to the habits of natives, I think separate remo
night-soil and rubbish ir essential,

Rubbish collection.—Each house should be provided with a miii})tl;
moveable receptacle for rubbish. This receptacle should under p

be exposed for removal at the edge of the premises on the & proach of &

rubbish cart at a definite hour, notified by the ringing of a 8U(lldbﬁ:£ lz
the cartman. Rubbish being thus provided for, there shou
dust-bins in the streets.

Future conservancy of parts other than Black 'TOwn.—I? Wg‘fﬁitkg
advisable to pursue the system of rubbish colleotion desoribe (1)de o
preceding paragraph throughout Madras, conjoined with the m o ”
removal, which Mr. Jones recommends in his notes. The “ pail systion&
of night-soil conservancy should also be pursued in suburban Poa '
not within the areas to which the new drainage system will extend.

Future night-s0il collection.—Where, however, the future ':11;*1];1“:'5:
system is employed, in all cases the * water-carriage system,” tha the
removal of foscal matter by sewers, should be adopted as at once
most cleanly, economical, and efficient,

Latrines, public.—In the meantime, I think it is most desn*ab}e t‘?;:
latrines of the present pattern, which are in most cases intended gl'n
collection of foscal matter without admixture, should be aba?sowei‘
where feasible. For example, localities in the neighbourhood o t".n o8
No.1 and No.2in Black Town could be served by publio 13 Z:) ot
on the water-carriage system, provided the former were atteudef a
suggested in the preceding remarks. Elsewhere, correctly fo ater
latrines arranged for * simple removal ”” should be erected. The 81'19 no-
part of the surfaces of such latrines should be formed of glazed Sh‘:) .
ware and they should be lined with white-glazed bricks throug pe
Where on acoount of the presence of underground sewers in the‘femter-
ing parts of Madras in connection with the future system the dvya ly.
carriage system ” is possible, all latrines should be formed acoor m181 i

here sites are not readily aveilable, these can be made undergrout

- with advantage.

8emi-private latrines.—I consider it would be advantﬂgemtm itfag
offer the public latrines of this character, in places where vs,oa.nTi'1 50
sufficiently near dwellings permitted of their being ereot_egi- hios ab
could be arranged so that they could be cleansed by Municipalitie use
& small monthly rental ; they should be retained striotly for private
by giving each householder iring one, a key. o ting

It may be thought that difficulty may be experienced in adap As
the “ water-carriage system’ of removal of excreta to native habitss "
a faot, however, their habits lend themselves to such an gm-g.ngemﬁ e:
and during the past few years such absolutely simple automatic arxaDn, -
ments have been plaged in the market for ﬂusﬁin water-olosets A
means of refuso water, that the problem presents inbgnitel less trou,t
In working out than jin preventing the mingling of foscal matter mm_
the refuse water in open drain systems,” where this method of sepe

tion is egsential. I have handed to the President simple plans showit&
such methods,

.. The haif-day’s rest o the Conservancy establishment.—The MummP::

lity is in the hag't of permitting a half holiday to the whole of the co

rorvanoy staff from the averseers to the oess-pool boys. Where is alf:f’
elieve, some slight (if not permitted) relaxation of work on Sundsye

Whether this be sp or not, it is evident that the granting of & hsl”

boliday to a conservancy staff is an absolute absurdity, There !

Do reason to believe that either the staff or apparatus employed 38

More than sufficient to cope with the daily increment of ﬂltﬁ, and %0
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thus favour non-removal is unjustifiable. If men of this class require
a half-holiday weekly, there should be no difficulty in arranging that a
certain number be allowed off duty daily. _

Perflation of the inkabited area of the city.—The Municipality
should guard jeelously all open spaces still in their possession and not
sanction building upon them. Itis needless to say that habitations are
now grestly overcrowded upon the site, and that to obtain better
perflation sbould be an object held systematically in view.

The old Fort wall which runs near the Monegar Choultry slaughter-

-~ housse is not ornamental, and must be injurious in preventing perflation.

I would advise it be removed. There are doubtless many ways in
which the brick and debris would become of service to the Municipality

or to the Harbour Works,

The casuarina plantations on the sea front have been much abused
of late. They have doubtless been allowed to grow too thick ; but, if
thinning be attended to, and especially if it were possible to have com-
plote vacant lines at intervals even if diagonal (which wonld retain the

urpose of concealment of iroops to & consldera])le extent) they can
Eardly be objected to with more reason than the neighbouring dwellings.
They should be surrounded with barbed iron wire- fencing, to prevent 519

entrauce of persons bent on committing nuissnces.

Water-supply.—-At ﬁresent, notwithetanding the existence of a
special ataff at the Red ills tank, large numbers of catftle are allowed
to enter the water, and men and boys wade in it for fishing purposes.
The propinguity of certain villages is also mot conducive to the reten-
tion of purity of the body of the water. The whole of the surroundings
of the tank should be carefully surveyed .a.nd where it is thought the
osition of villages is likely prove inimical, they should be removed

or. at least, the drainage from them should be diverted for filtration,
entrance. But this mode should be

before it be permitted to gain nce. is
allowed only where no other alternative is left. Similarly, a sanitary
survey and measures founded thereon with regard to the diversion of

drainage from villages should be arranged for, along the banks of the

river Kortalayér which feeds the tank.
82, T pointed out the danger that must arise
from leading pipes in impure sub-soil, and near places where air contami-
nation might ocour. This has been taken no notiee of, and I find that
the favourite place for erecting drinking fountains is immediately over
open drains, the supply pipes being conducted below the oid fashioned
rvious drains. Consequently, there 18 danger of the entrance of foul
air through leaky or open valves, on the exhaustion of water suddenly
causing & vacuum:; similarly under the same ciroumstances, or even
ing caused as proved by Dr. Buchanman, in con-

without a vacuum beiog g
nection with an outbreak of typhoid fever, matters from foul soils can

entor pipes even when supplied on the * constant system,” followin
oertair}x) ghysical changes w}nch I need not detail. Althvugh su plieg
on the “ constant system,’ M&dl‘%;,ﬂ;t the present time, rune all the
risks of an intermittent method, 1 that the pipes are subjected to
rapid deolines of pressure, and occasional exhaustion following demand
in more favored parts. Pipes are allowed to be taken into houses to a
height where it is known that water only for & certain part of the day
can arrive—thus effectually arranging for entrance of air from inhahited
and', it may be, foul .posl.txons. bt}ll more‘dan erous 18 the Practice
ursued by the Munioipality of placing flushing pipes directly in draing

E‘hese pipes _ghould be at once removed, and a mediate mode be
employed  If, a8 I hope, Madras will receive its water in future under
high pressure, these drains and the sireets could be best flushed from
fire hydrants. A very open defence of precaution in this direction is
ghown in the existence of a pipe, which passes directly through th

main drain in the China Bazsar. Under such conditions, the poisonin;

In my report of 18

_of the whole water gystem by choleraic, or other disease-bearing matter
3

is possible.

The Municipality should be required by a clause in thejr A
ublish monthly an analysis of the water supplied to the tow :11; :13 dOtfto
urpose, and for the conduct of examinations of food-supp1§ y v’veﬁr

this .
ﬁtteg and convenient laboratory should be provided for the Health

Officer.
§
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. Clothes washing.—In my report of 1882 * on the sanitary condi-
tion of Madras during an epidemio of cholera” which then,Prev‘"lle :
I specially drew attention to the filthy and dangerous conditions uaded
which washing of clothes of Europeans and Natives is carried out. -y &
that period, had seen the sick and the dead of cholera op the ﬁoolfs
of reoms used for storage of clothing. On one occasion, I found he
clothes of. the then President of the lfunioipality in the house of a w8,
whose children were attacked with small-pox. Mr. Stephenson, | °
Assistant Engineer to the Municipality, discovered a still more glann
lnstance of danger, to which the public is subjected. He asoertain®
that th? shroud on & corpse dead of oholera, was part of the house linen
of an European official. I need not dilate further on this subject.
is essential for the sufety of all classes of the community, that the pre%au:
tion ’be taken to prevent the possibility of the diseases of the wasie”
man’s hut being passed on to the employers and I may well add vic¢ e
for I romember during that epidemic, I was partioularly struck D¥
careless behaviour of educated members of households, who allow®
olothing of those sick of cholera to be sent to the dhobies to be Waé °3
without either washing or disinfecting them in the first instance: t
therefore suggested at that time that dhobies should be licensed. Blile’
I was not a little surprised when circumstances brought me bac o}: n
duty of again inspecting parts of Madras, to find that the power the
granted has not been exercised. Dhobies have licenses issued fo thett,
1t 18 true ; but this has been regarded as a formality to be gone throlui's'
without the sanitary condition of the premises being corrected. lblilo
matter requires rigorous management in the interests of the pu "
health. T would suggoest further that it would be of great ﬂdva‘ntage
for the Municipality either themselves, or through a contractor, t0 oaus
the erection of public wash-houses. The necessary powers are Provi o
in the Aect. Such houses need but be of the simplest construot
They should be stiictly on the separate principle, and I would sugg’t
that the washing [{llaees should be such as shown in the aooqmpa‘;g;ng
diagram. On each side of s very simply-constructed open-air w& 8
i)glaee, are_shown positions for small ciroular corrugated iron houses.

ach dhobie would have two of these—that on one side of the W”'shﬂ‘l’cg
Place being for storage of dirty clothing and the other, on the opposite
side, for clean. The wash-houses would, of course, have to be 00]111‘
stantly watched, and each dhobie should have a private key- 1hS
ironers might be provided with a corrugated iron-shed, to be 0ccup!
1n common, but having divisions completely separating one mat'8 wor
from the other.

»”
It is probable that water for the supply of these ¢ dhobie khanast
could be arranged for from the public system for some years. If noty
there is no part of Madras where the sub-svil would fail
inexhaustible amount of water, if pumping power be applied by means
of steam engines in connection with tube wells, Payment for the s
of these places might be exacted from the hetter classes, whilst infer10T
but sanitarily good, accommodation could be allowed free of oharge for
the poorer, as determined by a consideration of probable income. Suo
measures would prove no hardship to dhobies, but, on the opposite, &
great relief, as they have at present to ocarry their clothing backwards
and forwards very long distances, and have often to pay heavily for t1e
use of bleaohing grounds. The names of all ocustomers should be
registered, and ({e-laws should be framed by the Municipality for
securing that no danger be incurred from infectious diseases.

. Bathing Ghits.—Tenks used for bathing should be closed, where
it is not Ylossible to provide for ingress of fresh water frequently, and ite
egress when defiled. Where such arrangements cannot be made, if the
water were otherwise suitable, platforms should be made at the sides
aud the waste water be led either to sewers or to land filters.

Irvigated land—No irrigated land should be allowed withis
municipal limits, without it being shown to the satisfaction of the
President, in consultstion with the M. O. H., that due provision has
been made for the removal of all water not taken up by the soil, withip
the area on which cultivation is proceeding under irrigation, an
should be further provided that the President may issue orders to the
owner to under-drain any land, or to make surface drainage of such @
character ar may be thought requisite, for the prevention of undi®
moisture of the soil or sub-soil in the vioirity of gelds under irrigation
or otherwise,

to yield an -

Tncompatibitity of 1atri
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'h‘lgh ter-homs‘}epatﬂ and

Filth Jitd
Bread. Y (;gndmo_ns of

Erroneous in i

D terpretation

:;1; ‘eXercige of pog;r of (;is-
e 10N ag to the granting of

nses tq bake-hounes, &o.

Mode] 1oy cor: :
$ ract ) -
tion aa to bz\ke-houae(;.gmba

Insanitary conditions of
milk-snpply.

Manifest danger of wmilk-
supply not being under cor-
Tect sanitary superviaion.

made to cond

19

Staughter-iouses.—The Municipality should be advised to no
longer allow the existence of & slaughter-house and night-soil cart depdt
to be side by side, as at Monegar Choultry. Without exception, the
arrangements as to provision of wuter-.supply are dangerous within
municipal slaughter-houses, whilst minor samtary requisites are

indifferently accomplished.

Bakeries.—~The Municipality have failed in this matter, as in the

oase of dhobies, to carry into effect those clauses of their Act which, I
ations made in my

believe, were inserted, as a result of @he rgpresent
report of 1882, on the filthy conditions in which bread was manufactured
jn this city. I visited several of the bakeries that I had seen at that
time, and found them in their pristine state of filth. Appsrently, the

Commissioners have regarded the giving of licenses not as a check upon

the sanitary ocondition of such places, but as & measure for extra

taxation. 1 have handed to the President of the Committee extracts

from the Factory Act of 1893 (46 and 47 Vio.) which might form a

guide in making further 1e%islation in this matter. The following isa
1882:—

quotation from my report o .
« This is not an agreeable subject to approach. I visited numbers

of bakeries in Black Town, and in places more eivilized whence
Kuropesn tables are supplied. Filth and filthy habits were conspi-
cuous in all. Some of the places are perfectly dark—the work being
conducted by a * dim religious light > that would effactually prevent
the kneader of dough knmowing whether he was mixing an excess of
cookroaches to the proportion of flour. A well, whence the water-
supply is drawn, side by side with a latrine, was & common object.
ry 1 ulsive than the mode pursued of wheat

i 14 be more re .
But (ili(l)lthlngﬁ)gue millstoncs apre worked by hand labor : two men sit
rinding. . otﬁer stripped to the waist having their feet closely hid in

acing ead s ot ifying to the arduous
;) g of pers iration, testl ying _arduc
thzz ﬁo::;, zil;xtggl}lf;;"‘;t’ forgn sn ever-increasing and thickening
neture This is not an enticing picture to a bread-eater ; yet, it 18
Ooqﬂueﬁlw: Madrss. . - - . L ee no way of making much
}mlzzl;sem;:t in these matters, by attempting to supervise details of
oy faoture. The Municipality should be permitted to summarily
manufac k : 4 to be closed, until satisfied that provision has been
order ba enesct ther in & manmer consistent with ordivary cleanliness

d sanitary :iliota.tes. Appesl might be allowed to & Magistrate, whea,
snd sani & ound appeared 0 prove simply filthy premises and
if rea.sonaf @151'” pravision for cleanliness of manufacture, without
absence o :}ergnoe to the mode of bread-making (which would be
:fcﬁ'iagm;‘s diffioult to demonstrate) no damage for loss should be

. out.
allowed, if thaboai';:g:ﬁtﬁf)ﬁzs to partaking of bread moistened by

Persone who o the Madras cooly, should unite to form bread manu-

?”
# honest sweat
factories worked in & oleanly manner.

iries.— following remarks appeared in my report of 1882
) Dazfrzea;weTtI:)G tlﬁ gubjg,t of oowrhoqses, &e. Op_thxs sl.lb]Bct s0me
with t{:e eﬁ?‘im been paid by the Municipality, so that in certain localities
fﬁ;foﬁ,ents have been aftected, but practically the description given

} p .day as eight years back :— ) .
is a8 ﬁpggf?i}: fi(;.t(lle ys 206 gprozided in dwellings is not infrequently
hared by cattle, With Bacaly room for moving ; hali-a-dozen cows, with
sha_!' calves, may be found standing in the midst of their own exore-
t en:t O he acoumulation of woeks. be walls are generally ornamented
e Draties, which, on drying, add fo the general stench. These are
the deiries whenoe the milk-supply of Madras is obtained! The con.
ing from the crowding of cattle are, necessarily, neither

ditions I‘eﬂulﬁn Th t b t by f s .
:a] for man nor beast. e contamination of wilk is everywh
bengg’éﬂso, medium of spread of various diseases. The app]iog;ioneg?

meet requirements of dairies has for some time past
;:emée‘ﬁ 325imble in England ; without argument as to the agvﬂntze:
to be derived, which must be self-evident, [ would point out thaf }t
would be eminently useful to spply the same Act to the Town of
Madras—the present clanses in the Municipal Act being insufficient,
Equa]ly gtrict rules are essential in preventing insanitary éon diti(m;

arising in_0ases where cattle are retained for private use in Or near
dwellings.”
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.. A special regulation as to the dispossl of cow-dung during ep;deﬁ‘;::
18 also desirable. * Bratties”’ should be capable of proving 8D exoefrom
medium for the distribution of infectious diseases, when made vail.
material that is derived from houses where such affections Pre
Elsewhere, 1 have seen persons suffering from cholera laying 10 ?Owl;{rges
amongst the accumulations of dung, into which cholerato dm%‘eoted
streamed. Made into * bratties ” by mere sun heat, and thenl?n 3 it i
to moistening and plastering on the floors and walls of dwelling ins p
not difficult to conceive that disease germs are placed under exoe?n g A
favorable conditions for ropagation. It is hence of iXI}I)OTt“no;‘bl -
of the peculiar habits oiP the people of this country, it should o aoted
that manufacture of ¢ bratties,” or sale of cow-dung, from at mnd 88
house should be punishable, and that the owner should be bOBB >
suggested on another page in the case of human exoreta, to foll((i)v:i tl:) h
directions of the Municipality as to dispcsal. I have han ei dairies
President of the Committee rules for the better administration 0 £ 1879
founded upon the * Dairies, Cowsheds, and Milkshops order © rate
issued by the Local Government Board ” which might be mcﬁlrgobe an
with the bye-laws of the Municipality with advantage. It wo are now
excellent plan to form public gowlee houses, such as 1 believe eriously
used in Caleutta and Bombay. I advise the Mupicipality to se
consider the subject,

d

Rice-hoiling —The filthy condition of the Tinnevelly ﬁetﬂ.‘imel}fﬁ:w
other parcherries of the same mneighbourhood, where rice-boi ersferenoe
their vocation, is a standard subject of discussion whenever Te TOVE"
is made to the sanitary condition of Madras. All attempts at xm};en
ments by the Municipality which have been frequent, have apps 4
failed owing to unusual difficulties as to the vested rights of oW ts to
I trust that should the inquiries of this Committee lead to ﬂtt?mpwers
revise the Municipal Act, care will be taken to provide very full po .
for dealing with this subject. I would point to the ¢ Amzs‘nsse
Labourer’s Dwelling Improvement Act” and especially to the u'red,
amendment of 1882, as forming guides to the nature of powers req]‘;}eot :
The following are oxtracts from my report of 1882, on this sub) 0
the conditions are practically unchanged :—* The paddy is allovtge an
soak for days together in filthy water that has been previously vse ' the
which is in a condition approaching fermeutation. The result 18 ding
the grain undergoes partial germination and fermentation, 8000T thus
to the attending circumstances, or length of process. There lIsf is to
produced an enlarged grain, which gives bulky measurement. Itis
attain this effect, that the operation is knowingly carried out. 088
then boiled, 'The word boiling’ does not however, literally lexpt t
the mode pursued, the degrea of heat employed being usually be Ogeing
point, but as doubtless sufficient to ogeok further change. then
removed from the boilers, the paddy is spread to dry upon e(;l 1;1 0B
floors upon whioh, as I formerly told you, filth can easily flow, an P
which cholera excreta have been known to be deposited.” . - i have
Betting aside the matter of improved conservancy to which the faoct
already referred in my letter of the 22nd instant, there remains ine de
that there exist special reasons why surface drainsge should be atwntiun
to in these localities. From a consideration of the peculiar ocoup® oo
of the people and the fact that they are massed together, it will be ® o
that an unusual smount of water has to be got rid of. The wsbe,
which has undergone the use described is of itself liable to rﬂpldl); n
come decomposed, and must necessarily tend to produce like eﬁec; 1:958
any organio matter with whick it may come in contact. If ost
statements be granted it is seen that there are presented the m -
favorable conditions possible in these meighbourhoods for the prO&,
gation of disease generally, and of cholera in particular; naﬂ}dy ’ ‘} "~
contaminated with exoreta, urine, and organic matter derived “3‘1
decomposing rubbish, moakage of refuse water conveying matf”:es
peculiarly apt to favour fermentation, the presence of crowded hou
forbidding perflation, inhabited by beings morully degraded by Pr:&
longed contact with filth; and the use of shallow well water* obtall
from a contaminated soil and deficient in protection from direct wes(;
sion of impurities. Statistics of mortality during the present “”h
former epidemics of cholera sufficiently demonstrate the effect of 5u°
oonditionﬂ. L
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. fore recommend that in the instance of localities
frequlen:; ?I{,lyt};tiedy boilers, speedy and special measures should be
taken by the Municipality to carry out surface drainage, v

Duwcllings.—'I'he following isan extract from my report of 1882 :—
¢ Much is heard in Madras of the stench of drains and dirt of streets,
but few of the inhabitants are aware of how thoroughly such matters are
excelled by conditions discoverable within the dwellings of the poor.
Judged by the street aspect of most of the houses of apparently well-
to-d% natives they do mot, on the whole, cowpare unfavorably with the
cottages of the poor in England. But, what is thug. e;(posed to view,
is i gl re than the entrance hall of a mass of buildings to the Tear.
i Listle mo bdivisions of but a few l’fee((; sqlﬁa,re,b fo}xl'mmg

: —both ends being closed either by houses
ml{)eetlvgllz"n?; livagl():t %!LE:& Ei?le and a house on the other. A depression
w yl? the throwing of water serving as s gutter—a well without pro-
worn by £ any description—and an uncovered space in a convenient
zz‘:'lt?gzl'l :heltez{ad by a broken tatty as a latrine usually complete the

2]
List of household sanitary details.
each subdivision of the house is 10 x 12 feet ;
indows, nor indeed fwﬁ‘;)ld there ezansil{1 be
\p is requisite if it be necessary to have
found room to m?};eo(:;?' EAacltimsEch rgym has its separate door and
light ford atn ‘ a,phugband, wife, and an endless string of children. For
fecommo Dt'he.B description, & rental of 12 annas to 1 rupee is charged
placszn;:l 1;fby :;e owner, who asually lives in the house facing the street.
mon

. icts an uncommon type of dwelling; it
. The ?,bove gdyag;’a;nﬁgﬁ:edi?which perspns.fmm the rank of a clerk
is the ordmarg’ 1 to peons live. ‘I'he habitation of the cooly is a very
on good paytt tW If it be of & superior make, it 18 & mud structure
filﬁereqt mﬂ{; e ford standing room ; but a little more space _and better
insafficient to a ained when cajana leaves are employed.  Still it rarely
ventilatioh ? retgs aare. Of this latter style, the accompanying dingram
exceeds 12h ce gamherry will convey some idea. In groups so closely .
of Anacac arl‘f)’ bid perfiation, such houses form the so-ealk‘ad parcher-
packed as to Orto be found at every turn in Madras. They rarely
ries, which are and a large number are mnot even provided with
ossess dra{gagzé nsequence is that every nook and corner, and whole
a-t:;x;;e:m Iite?'ally strewn with feeces, whilst refuse water being unpro-
ro » . .

vided for completes the filthy condition of soil.

Lo jes have grown and are overgrowin
“ Su-gyeit“’m‘ r;tP :;fgﬁg from wantgof due supervision in sggetiong
pnrestr}ct?d 08 gt withstanding that the provisions of the Municipal
ing })ulld_lngs ’t t;11 are excellent. It is probable tha@, in the absence of
Act in this matter too much weight has been given to the opinion
ho. having other work to attend to, do not recognize that
of overseers V; ‘westions of ventilation or latrine accommodation is of
the settling oI 4 ortance. Houses of & poor class are essential in a large
the shgl}tes.t }II:;P it ought to be an esey matter to see that they are
population ; ub;tter manner than is daily permitted in Madras. Thege
arranged lﬁl S or apply to parcherries. More power is requisite for
remarks, towg oy oo of the larger nuwber of buildings referred to in the
the superinten raph. The overcrowding and the filth, ineident to
preceding Pﬂ'“:go § this description to be erected, are disclosed in appen-
allowing hOl&S‘g convey & correct ides of the form of these places, I
dix F (2)- ted  Ibramjee Alli Street *’ as a specimen, and have caused
have sel;qteto bo prepared, which is herewith submitted. A glance at
& plan ﬁ i\ow that considerable ingenuity has been exercised in exclud-
this Wi fE. tost suspicion of sir in motion. - . The inhabitants
ing the zﬁn o racognize fully the insanitary circumstances, the want of

of .suoh P 0; the debasement of morals, which result from their beip
Yivacy, anht together. Wherever I have been, these facts have been,
thus broug of bitter complaint, spoken of by the tenants themselves
in a tc;;:e 't may be_asked, do persons who object to these conditiong
Why t en}.1 laces. Well, they cannot afford above the rent I have
live in suc ffom annas 12 to Re. 1 per mensem, and they must, there.
stated, vw;l,l dwellings obtainable at that price. It is for the legislature
fore, ll‘gﬂ : (1) their poverty be not taken advantage of by unscrupulous
;’a:::ng :nd (2) that they do pot become & danger to themselves, or to

]
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ntheﬁrst

~ the publio, by failing to fulfil sanitary requirements. lilabitufion!-

IIJOil}t. lays the truth of the existence of these extraordinary sse88ing

b 18 an established oustom in Madras for every man p? rward 10
house, having a little vacant space at the rear, to lookh 2nan den,
the time when, by investing a few rupees in erecting & huld proper;
he ensures to himself a heavy and safe interest ; these house oo strained
ties are literal]y ‘“lodging-houses.” It is obvious it requires 1;)0 orOwd’
estimate of political economy, to demand that the man dw ronoun®®

umaa beings with places that a Veterinary Surgeon woul 11 I()i upon 10
unfit for the health of a good olass of dogs, should be on es provi
make his gain under restrictions, that shall prevent his a9t10(;1 for in
a Eeril to the public health. Such a contingency is P"’V‘dﬁ- gl Office
‘ Registered I[_:odging Act,” suggested by the Society of Me 1%) roughly
of Health of London. Tattach & copy of this (vide Ag’pepdlx- directiod
modified, 8o 88 to give an example of what is desirable thlsllm or of
in Madras. By the operation of such an Act, a very large 1:iiﬂioult of
houses—the sanitation of which would at all times be mf)s: secured
management—might be easily supervised. Beyoud the P ortanc®
the clauses of the suggested Aot, I consider it & matter of imp lodging®
lay down, as a fixed condition of allowing houses to be sub-let asd instead
that one end (by preference the street end) be completely °penev'iew and
of, as at present, the whole interior being concealed frol“};
deprived of perflation by the owner’s house, or a blank wall.

X o8 B¢

Whether as a result of the conditions under which these I;Iai(’ is, 1
tenanted they are capable of being classified as lodgings or Iﬁob:, under-
think, of the greatest importance that some measure shou hich these
taken for the compulsory opening up of the enclosures, w :l o side 86
dwellings really form, They are pearly all built in squares; Oo ositioBs
least, and if pogsible two, should be opened up. .I seo this dpr jch wes
which I laid before the Municipality of Madras in 1882, anC e enfor®
ignored, it is now proposed by the Health Officer. of Calcutta disoussion
in connection with the Building Acc, which is now under ompenss”
there. Of course, such an action wovld cause expend'xture for orenf-
tion ; but I am certain its efficacy would soon make itself appa h Black
has been proposed by certain persons to out thoroughfares througgn shou
Town, so as to secure better perflation ; but it is evident thatﬁv o 8qUATe”
this be managed, the result would be very small, so long as thes
built enclosures were allowed to remain undisturbed. it

. d
Whether the closed sewer systom or open drains be use rily i
equally manifest that house oonneZtiOns cannot be made satlsf::tor Y
executed stingily, or under the supervision of private °°’3t?w{-ot "and be
connections should therefore be carried out by the Municipalt );’es
treated as to expenditure under  private improvement expeﬂhou’ 4 be
which object I have already suggested that Governmenti\_ﬂun ding ®
advised to give a loan, or gift of money, for the purpose of tgmughou
fund recoverable upon security of the premises treated, would
periods extending up to thirty years. In this connection, ¢ Bosr
direct attention to the recent action of the l.ocal (.}ovprnmfel‘li - olling®
of England, in providing an inducement for the sanitation o house
by remitting, “as assessment to inhabited house, duty of ang for the
originally built, or adapted by additional alterations, and useents po
sole purpose of providing separate dwellings for persons, at ; only
exceeding seven shillings and six pence per week, and oocupl; érom the
ersons paying such rents,” provided a certificate is produce o is 80
Eooal Medical Officer of Health, ¢ to the effect that the houfs milies’
constructed as to afford suitable accommodation for each of theh ause-
or persons’ requirements.” A rule of this nature by which the ‘0.0n
could at least be lowered, on it being shown that proper Provmlosures
been made for the numerous families whioh these square end
contain, would undoubtedly be followed by good results.

Markets.—The market arrangements in Madras have for til::x:’y
Years been recognized as extraordinarily defective, in considera rioter
the importance of the ocity as the Presidency oapital. .h'[noh 8
supervision as to the quality of meat-supply is requisite, 80 5
obnoxious and cheating practioe of « blowing”’ the meat, which is purs
freely, should be provided against by law  oring
only in itself, as to arrangementa, inappropriate, but forms the IOlfe";h o
and feeding place of a very dirty clags o people. I believe that o
Municipality would find no difficulty in getting private persons
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It should be ruded that
whilst the Medieal Officer of
Health should be in subor-
dination to the Munici
President, the latter shall
consult the Medica) Officer of
Health and that the opinion
of this officer be not over-
ruled otherwise than after &
bearing by the Mumicipal

Medics] Officer of Health
should be Vice- President for
8euitary and  Vacoination

8
f

te8 or diploma in

® Local Government Aot,
l%gsv section 18,

Salary now given ineuffi-

Government might aid
unicipality indirectly by
making the Medisal Officer
ot Health ez-nfirio Profes-
%ot of Hygiene in the Presi-
¥ College and Superin-
ndent of the Madras
Mussum of Aygieve.

. The central market is BO¥

23

. ion of suitable markets, i'f sufficient
companies to uudertalf;:rt%‘}ég n;!ir:g:mti do not wish fo enter into doteils
Bt SN but I would remsrk that the possession of latrines

ible ; . Ny . .
;’x;o;‘ﬁeﬂix:; r};gls'ﬂg; m’a rikets in this conntry 18 objectionable ; urinals, eare

fully attended to, only shoald be provided.

AFF.
Mrpicar Orricer oF HrpaLth aNp SANITARY 8t

. r of Health bas lately found it necessary to
e et ll-penlh, induced. by over-work during tho late
e ?2;0? desirable questions connected with ¢ ?bﬂ'};-p odelled
epidemic, 1 1§h Municipal Act, as now_revised, was, e};e‘ﬁ’. mH lzh
disoussed, The Act, which again imitates closely the Publie sal
on the Bombayd‘ but, for some unknown reason, the position I?l t o
Aot of Boglan I H:aith was made such that it Wo‘lldt.be p;)er dor
Medical Oﬂ'w:l't% ns he might make to be taken little no 1((139 ;:)h' sul;) 0(::
::oyti;?xp;?e?h?sloﬁioer hes been classed tWIthd O;?glfiz;:lm;'esgs ::ith the
Satinid inment an
dinate servanis, whose entertalnn‘lme. The Medicat Officer of Health
Presé(if::i]ﬂ;l;?:czgggli ﬁ%gf&fﬁ:ﬁe position to the President; but the
mus

o that his opinion shall at all times
by g by th. Prosident and Commnoner witout i
- @“‘)’th:: ‘f d?ﬁ'erence of opinion might l_sudthz ffombag Act, it is
fodling the appointment! Thus, i hall act in subordination
uusuitable for tive Officer of Hoalth shall ac )
laid down-~* The Bxeouti but in all matters of importance

") jssipner, e e
tcf;f t?_(; g&(ttﬁr;wgz:}l}ﬁgoﬁﬁlgl genorally, the Municipal Commissioner
affecti

i f the
i ficer of Health, and in the event o

shall consult tlg E‘“ﬁ?ﬁﬁgﬁmunmpal Commissioner a.soéo ;{;{t ::dﬁz
latter officer d‘g s gm ased to be issued regarding an)f’ su e cter, I
or Oder L e tgr the Qommissiouer in writing Orﬁ ?‘ o ita.
shall submit {“8 vzecws eil” &o. Agsin, in all matters affecting sanita.
ation of the loWlll] Oil;ge "f dwellings, trades of z;nc Oﬂe’ﬁl‘{gn?ﬁ‘ﬁrﬁi
tion such as the fy%l laid down that the Municipa loxxt)px s .
&o., &o., it 18 0*;)"? ‘L w)'; , responsibility but “in eoxnisu lt& 1011{[‘1]_(;1i B\;}; ixt];
not a:éﬁupgnfurleiﬁh ed” by the Medical Officer of Health. 3
a ** certilicate

. it is obvious it 18 because the
: is engaged, it 18 © . .
should bel; grisﬁizlﬁthi:)fg:r supposed to h:v:hem;}:;:;du;};;ée;pec}l?:
8, s oul 1ded.
gizgatgilgn, which would fit him Ot‘gldegr}; I tiwes be heard in matters

is voiee should

Somtod with staton, (1o Modiel Ol of Lesll shoud be
OOD LI M or Ao

: i he Municipality
o Vice- Premd‘?llt&) tfothte at meetings. As reg’ar_da;s1 salgr};; 01; lsaxéef;;s;:i:;;{
;houig beﬁﬂgic(i’pality to remembefr that brji'fée eWe poteibuntl v
or the XunlCpw ining is of engineerng.
o b o vogard » knowlodge of hygions a8 the necessary
in this csuntey me%lieal eduoation ; becanse, as der, gxlie 8§ eeig
accompanirment O Indian Medical Service has underg p o
Medical officer in the In before coming to this country ; but

e ination in hygiene it is desirable that it should
training and examina thought of, it 1s demrabl oo
e BT D hem fhat they possess & dogres or_diploma in Publio
be demande

: f a county or of & town of
Health, that would entitle them to ehnr%e OIt is mot) lkely that th

s : in England.”
4 1000 inbabitante in ned on a sslary of Ra. 500,
:;ffzrzisitb: olass of medical men could be oggmthe Tt s o oabordioaty

ion 44 N
ally i ed under section t If the Municipality
especially if classed v f s summary nature,
servm;t sf\fbegc; (;?i gﬁf;:ll:rl‘;r;, ?f; would be advisable that Government
cannot affor

ber of Government
b by ‘deration of the large num

should give nid, l::rt og?if:?o;ul ation, and of th:hpref;x;g? o‘g t:;);?;;ne ﬁt;
qfﬁaieals fg l'{gﬂig pbe found in the iulﬁe%ioifl Ofﬁaoers of Health in the

regcedent 1 . bia
%oa.rd of England. ﬁgorﬁfyt%; Gavernment, snd parltly l;y ?e I;toga'{
larger charges ate P l()}overnmeﬂt might, for example, pay & po
au&orities conoerned. Iy, if the officer gave lectures as Professor of
»

of the salery th‘:dggzidsnoy College, Bﬁt;?f Svr}llﬁilgngﬁg:ﬁesoivﬁz
Hygiene in \ oo

Hzgienedolf) thee lﬁu:;m;egj rtlﬁgfggg (see extracts quoted elsewhera),
suggested by m

us 8 y (Governmen icipality no doubt get a
I Ee ded by G the Municipality could doubt g
o a.lslyit ined ml;: fr():l tf*]ngland, who bas already distinguished
speoially-tral

The employment of such an
A : io health work there. 9 ‘
h:i?;::li;: e&%gg:lyh;aielded satisfaotory results in Calputta
0 -
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of szlltﬁl l‘e(gl&l‘(_l to the duties * to be expected of the Medical 067
in th'aIt and his staff, I cannot do better than refer to my 0™, "2 .
o 18 [ advised that the special peons of the Sanitaliy officer 8 K
tho ment should have power of arrest. In doing so, 1 Was BWES &

© recommendation would not commend itself to legislator® qs{ tile
?gamst principles at present recognized. Knowing now t at it 18 no
a(x)' Prssg this question, I would, instend of the thirty “an’tarﬂ Pleocﬂl
Pri{e with power to arrest, simply suggest that thirty men 0 : ched
: olice force should be paid by the Munijcipality, snd should bo ati® s 0
dfl?l‘ short tours of duty to the Sanitary Department. They would, &

soipline, be controlled by the Police, but their duty would be t:n-estiﬂg

pany Sanitary Inspectors, and, whilst with them, take aotion in ing from .

for comm i i on when suff
on nuisanoce, wilfu suller A
) 1 exposure of the pers r oF clothings

infectious diseases, careless disposal of infectious matte H
&e, &o. With the exception ofpthe question of arrest, 1 do nob ?h;l::k 1
:ﬁ{luwl.te to modify thie opinion formerly given on these matters ; gaen~
o 11Dk it may be safely said that when 1 pointed out that it w88 ef the
IIIa that a distinct Sanitary staff should be placed at the disposal © trol
the&lth Officer, and that he should not be celled upen to directly 0‘3”'

e Conservancy Department, the principle laid down was sou? ults
any rate, the pursuit of an opposite course has produced the poor T ans
that might be expected :—* The Madras Municipality is by no n;;w-ts
singular in affording an examplo of imperfect sanitation, when © 00 0
are not guided by a specially trained staff; the united exper;e:m of
i‘[fery large town throughout the civilized world, where any ;)sion-

unieipal Government has been attempted, points to the same conold ival
1t is a matter for astonishment that an Aot such as the Madras Muni® Ii:l
Act for 1878, could have been passed, without its being foroed u[éi
obsefvation that the presence of a Medical Officer of Health was ess-eI;bla
for the safe conduct of the sanitary clauses elaborated. . desir
that the mistake which has been committed, should be remedied 88 a-
a8 possible. In appointing an officer, care should be taken that his 1111
ence, as secured by salary and status on the Municipal Board, shot t o
sx_wh as to guarantee that, if his suggestions can stand_the f?"
discussion, they should be carried into effect—not pigeon-holed- S

He should be recognized as the adviser of the Munioipality W}J;,Z
ll matters that may affect health dirceily or indirectly, snd all details t ’
may reasonably be thought to bear upon this matter should be re eﬂ; .
to him for opinion, before action 1s taken. To this comprehensive uty i
might be added the control of the Vaccination and Mortuary departtl ts
Every matter immediately conneoted with dwellings aud their inhablta:lhe
should be under his supervision. No building should be allowed by ‘0
Mu““’lpﬂhty , without a certificate from the flea]th Officer that the t;loxl
and plan are approved. Certain powers should be given him to call up
householders to alter house-drains, and house-latrines, after 8% .- o
patterns. Overcrowding should be attended to under his jreotion®
according to the suggestions made under the head of dwelling® al
Ample scope for such functions is already afforded by the Mum(;? o
Act, the only necessity is to get some one with the time and knowled§
of euch specialities, in order to undertake their execution. - - °
Experience with my temporary staff shows that energetio me" °’§
acoomplish house-to-house inspection at the rate of at least one ung des
& day, and superintend the remedying of striking nuirances, best ‘o
submlttx.ng reports of the same, and attending to removal 0 oholerst
excreta in parts distant from those under actnal inspection for the c&7;
hen nuisances have decreased and when there is no epidemic, 20 600 d
one hundred and fifty could be looked after daily. Now, one hundres 4
apd fifty Madras houses, such as crowd Black Town, contain at the }951
four families each ; thus, & very large population would come suo0essivey
under the observation of the Banitary staff. I would suggest the null ed
of men be such that each house throughout Madras could entere
into at least once.s month. This would demand sizteen men, but ther?
would necessarily be many houses where inspection would only be requir”
at raro intervals, if at all, and others where it would be desirable they
should come under observation once a week, or once a fortnight, 'oalolf
culated in this way, allowing a third for each moade of supervision,
would appear that between thirty and forty men would be requisite. .
assume the smaller number as sufficient in tﬁe absence of epidemics. This
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staff might, therefore, be compo.sed of .this number of assistant Sanitary
Inspectors forming the executive, with the addition of certain others

necessary for supervision as follows :—
Medical Officer of Health (with Office Staff).

Superintendent of
Town Conservancy,

Vaccination Mortuary

Department. ’ Department. e 300,
Superintending
Sanitary Inspector
(Hospital Assistant),
Rs. 50
[with horse allowance].
I Sanit xI £ Bani l]

Sapitary Inspector anitary inspecior anitary Inspector
(Hospita){ Assistant), (HOSPI%1 Agegxstant), (Hospxtlz):l Aassiata.nt),
Rs. 35 8. . 8. 35
[with horse allowance]. [with horse allowance). ' [with horee allowance].
10 10 10
Agsistant Sanitary Assistant Sanitary Assistant Sanitary
Inspectors, . Inspectoxs, Inspectors,

Rs. 20 each. Rs. 20 each. Rs. 20 each.

! R l

10 Polico P Senitary Pol
i lice P Sanitary Police Peons, anitary Police Peons
Samtlﬁz 17)06;,2;, oons Rs. 7 each. Rs. 7 each ’

ber of men being approximately adjusted, they should be
Health Officer's disposal and not be assigned
ndue familiarity with the inhabitants might
be prevented; the Health Officer would increase or diminish their

number in localities, as required from time to t%me.

Tt has been proposed that the Night-soil Department should be
hauded over to the Health Officer, but provided a proper system is
brought into action. I consider 1ts govleamtnglntbwpuld. faria bgtte, at the

raa staff, mechanical details being involved ; if, how-
hands of an Mg e ’ it would be requisite that an edlioa,ted

it ded as desirable,
thf:ége:;f o:e%}a{:rasian, on a salary of about Rg. 300, should bp employed,
as Superintendent of Town Conservaney, directly responsible to the

Heslth Officer, so as to relieve him of any but administrative duties,

It may be said that the Sanitary staff ou%ht to be capable of
looking after the duties I have mentioned, as well as, at least in some
part, supervising the conservency. This 18 impossible ; either there
shou’ld be a distinot Saunitary staff,. or none at all. ) A man w.hose dut
it is to wateh side-men and toties, must have his whole time fully
engaged, if he fulfil his work honestly. But the existence of & Sanitary
staff mi,c;rht be some argument with regard to employment of a com.
paratively small number of peons for OODServanoy ; as, Premising
the ¢ pail system » jn proper working order, t}leu' having to supervise
households would have much influence in ensuring correct working, by
their seeing that the proper time and mode of vemoval from dwellings
of excreta are adhered to. But, I think 1t would be a fatal error to
suggest that the Sanitary staff which Iﬂllmve :ket‘-‘_};‘:d’ ({'ﬁgggdhh?vetduttx};as

i em (o gi e o the
-rendered less defined, by ?rdenng g p

. ’
Conservancy establishment. .

~ The num
placed absolutely at the
to certain areas, so that u

) ~trate should be appointed for the next two years to
try pgttgp;?i‘;iﬂgoigz aand infractions of Ssnitary laws. This official
’ 7
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should n
8 Magisti;tg"saﬁgnder-hemedz ﬂlou%h I would not wish him to be wbat
effort to enforee M not be—unjust; but, experience shows that every
determined to s mumﬁl_pal law may be stultified, when & Magistrate 18
they are poor Y Apat 1se with the filthy habits of men simply becaus®
Municipal law ans a fact, it often paya a man well to constantly i%nore
obey—and S&‘[’lita » 88 long as this 18 the case, the inbabitants wil nob
be more disheart, ry efforts will be constantly frustrated. Nothing 08¢
cuting certain eenmg to 8 Municipal staff to go to the trouble of prose:
after days of a.tIt) rs(i; us in the interests of the publio health, and to hods
by figes that ex (?:-,l ance at court, that glaring delinguencies are punishe
Unless the M cite ridicule even in thoss upon whom they are inflicted.
agistrates so deal with infractions of Municipal law, 88 to

cause th ;
sections ‘30’;105: lglomnt to have as much respeot for it as they have 3of
he Penul Code dealing with property, it is unlikely that

correg { "
t sanitary conditions can be attained.

D

SUGGES
TIONS FOR ALTERATIONS OF EXISTING CLAUSES OF ACT

No. I OF 1884.

Section 44,—R )
th on 44,~Remove the name of the Health officer, and deal with
e appowtment in section 37, making He:lzh Of%c:: ;1:(; Vico-Presic

dent.
Provide i
rovide for part of salary being peid by Government, b stating
10 Izrofesm

that the Health off
of P cer of the Municipslity shall be es-offict
gf:::a &élg Buperintendent of thepMagr:s ?Mus:ug ?giHygiene'
ction — i i
Medical Health oﬁiPe:(x)-?lde for a sufficient office and laboratory for the
ter

Section 83,—Provid
e eis L for @ 1al H [ af
requisition by 15&@(1‘&&33.l % pocial eatings in threo Saye
v . or
threatened presence of epidgl:z\ltigd(i}sfil::;; with ference to Prese>”
josl

C .
Hea tfzggrof,iﬁ'ff““sﬂzﬁon 70 et seq.—With reference t0 Med;
’ ity, and insert seotion 47 of the Bombay Munimpa‘

Act.
Section ‘84— .
shall hec :“‘):d?‘so f ﬁ'owde that timely notices of preparstion of pudget
tunity of » 80 that the Medical ﬁealth it have 80 © por*
presenting his propositions. officer may hav

Seeti —~Medi
wtion 91, —Medical Health officer shall present yesrly & ,-eport;b
. o

Bection 122.—F
0 ~—Nxempt buildi .
o;::ieizo?l(ls produce Medical Health sécce’rtam et P
ee note on dwellings). er's certificate 85
od bY

Becty — .
e e s gt tdy o o shoe e 465
Premises he necessary before 1i°e§860§:» g?;in tt;x;t sanitary conditio®

Section 212.—
water, mouthly, Tosert clauses as to publiestion of sn analyses of
of

Secti P
on 216 —Provide that President may direct that the line by

the water :
cacte, oonduit from Red Hills be orossed only at cortain parts

Section -
any Water-i)ll?z:se Iﬂl;se;-t after the word “ lake or reservoir, ” 884 avel
FProvide that the looalwmar'sh.ed supplying such lake Z’r reservoir:
passes, ‘‘ shall exeroise m&uthonty through whose district the stres®
consultation with th Me esures {o the satisfaction of the Prest ont,
® Medioal Health officer, subject to an 8ppes

oinders, and an

. ¥y other waste A

poisonous, noxio Ste or putrid soli ; '

Processee (4) paisonous, now e e o Taconi i g faouroE

mme‘ss. us or polluting or obstructive matter ro%

ection 230, ~—~

drainsge. ** Alter
Bection 231.—After Pregi

Medical Health oiﬁoer’l;: 1:;3“‘;:::; iﬂﬂtert, “in consultation with the

ut oonditional clause *and ®

to sg,nitﬂy ,

1] 3
Pollution by surface,” insert # or sub-soil
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such notice, &o., the water of such well, lake or reservoir is used for

drinking.”
Section 244.—After th

other information as may
words, ¢ if the President,”

Offioer of Hesalth.”
Section 250.— Tnsert—suitably modified— the following rulesadopted
by Water Companies in Enpgland : © No pipe )Vlll be suffered under any
picate directly with the basin and trap, or

pretence whatever, to commu :
service hox of & water-closet or soil

otherwise than with the cistern of
pan ; and the same shall be 8o constructed and used a8 toprevent the waste

or remove consumption of water, and the return of foul air, and other
noisome tmpure matler inlo the mains or other pipes of the Company.
No pipe should be laid through, in, or into eny slough, drain, ash-pit,
manare hole, or other place, from which, in event of decay or injury of
such pipe, the water of the Qompany r;nght be liable to become fouled,
or to escape without observation, or without occasioning the neocssity
of immediate repair. 1 every case in which any such slough, drain, ash-
pit, manure hole, or other place a8 aforesaid, shall be in the unavoidable
course of the pipe, such pipe shall be passed throu%h anbe.xtenor cast-iron
pipe or hox o}') sufficient length and strepgﬂ}’, and so bring any leakage
or waste within the means of easy detection.

s Every person supplied with water by the Company who wilfully

i uffers any Pipe valve, cock, cistern, water-closet, or
g:h:: ﬁgﬁ;ﬁf tf)E be outyofge[;)air or 80 used as that water supplied to
him by the Compsany s wasted or misused or a8 f0 allow the return of
foul air or other noisome impure _matter to return into tie pipes belonging
to the Company, oF oconnected with the main or pipes of the Company,
shall, for every such offence, forfeit to the Company 8 sum not exceeding

£5.

Sention 265.—Direct that within two m
into foi:xtt;o:f Act, Commissioners shal) prepare for
ment suitable bye-laws 88 to b\nk.hngs.”

Section 067.—Adfter President ” add

Medical Health ofﬁeer.”‘

e words * srected on each side,” state, “such
be required by the bye-lawe’’ After the
jnsert, “in consultation with the Medical

onths from date of coming
sanction by Govern-

«in consultation with

ge has 2 ddrain (;‘ thongh sufficient
i ¢ the house is not adapted to the general

for the effectusl dmmagzi (;triet,” or, is in the opinion 9f the President
on condition of providing

eoworage system of the st :
s g resident maY
otherwise ob ectionable, thgt 3% %0 any wor k, &o. (procedent section

g drain 88 © sotually close 1

24, Publio Health Act, 1875).
Bection 971.—Omit the words,
"

huts {s indefinite 88 to possible contention as to

Section 280 ~This rovision should be made that the President

existing latring, &O_,.hence,ap_ th rt of the Medical O
g ars in the repo 0 10 fcer of
may direct, where it 8ppe ine or water-closet does not exist,

y 'Y 010!1"7 s Iﬂtn
Heaétlz,‘tt.lzaﬁo: . d:‘;‘f od to the general sowersge system of the distriet,
or that 1 lla,trina or water-closet exists ; such form of latriue or water-
or that nod o s o PIpes to render their purpose effectual, shall he
closet, anh nay think é}z and that alterations and demolition of walls,
built, as cis.i &OY requisite for the suitable aocom%lhshm.ent of such works
;,ﬁl;ﬁ,- are Eeotef.l’ (88 8 procedent, 860 gection 36 of Public Health Act).

“4 g yapge O block of six or more

' A da sfter™ guch permission shallin no case be grant
Section 288. Ad‘keaiy to cause public inconvenience, » or,gin :li;
more than five days, may obstruct

if the projection i I ded to remain
ocase of a structare ll;t&’:e stroet genersily, or of individual houses,
17’ add * rubbish.”

light or perflation ©

g:zi:';: d:;’o: ‘ﬁ;“fﬁll;;w; moveable private receptacle” adg
"o r;::tgota;w;?l'”——mter « recoptacle ” add  or receptacles.”

Seotion 317—ALE « whoever puts” add ®wilfully or negl;.

- g;:em 302.—Adter President,’” dd “Medical Officer of Health,»
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]

Act,” Vie, [85]. ‘The La-
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Houses Act, " 1866 and 1867,

¢ Housin

Act,” 188

g of the Pyor

noti indivi . ;
‘ oe to individual owners but should issue a * general notice,
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Sections 322 ang 324-'~M0dify and adopt the “ Artisans Bdl

abourers * Dwellings I ’ ; isdali
character essential), g8 lmprovement Aot.” ([ consider legiséation

Seclf'on 326.—Bee my note * as to irrigated lands, &o.
Section 329~ President should be empowered to give 1,1’03,"”1 y
» I H
ing all persons by a date to be named, to have hedges trimmed to0 8 height

not exceeding four feet to ton o8
from the grogmd, eet, and to lop all branches of trees up

Section 330.—Tnstesd of « likely to be dangerous to the Publio
health,” state, “ if the water be in g sZriously impugre condition.”

Section 831,~Provid, . ; . he origh
status quo, rovide for expenditure in restoring tbe

_ Bection 3§2.-Add to list, * places used for preparation of ﬂou(?
1ce manufactories,. and places of safe or storage of ice, manufactori®s

aerateﬁi’ waters, or other waters sold for drinking, arrack and
shops,

After “ Prosident,” add “in consultation with the Medioal OB
of Health.” '

@ State that within two months of coming into foroe, bye-laws fo:
he correct administration of dairies, and bakeries, and slaughter-bous®
shall be submitted for sanction of (Government.

Suggested ndditions to Municipal Aet. /
Add to, or modify, Sectivn 281, so as to include possible ao.uroeo
pollution, thus:—* the owner of & source of water-supply which 0
custom or express permission is used by the public, shall make ?Ft
structura! alterations or additions for the purpase of preventing labil e’r’
to pollution, as the President, after consultation with Medical Oiﬁghe
of Health, may consider expedient ; or the President, if satisfied ¢ ot Jdes
source of water-supply be so situated with reference to possible m% 1
of pollution, or, if the structure be such as to permit of pollution, ® &ga
direct permanent olosure, or limit. the water to such manner of purpo
as he may deem expedient,”

. Add powers to control the building of new wells so as to glﬁ:
sanitary protection, thus :—* Persons desirous of sinking new Wo "
shall seek the permission of the President, aud furnish for his infor®®
tlon plaus, specifications, and estimates, in duplicate. 1f these £
approved by t] e President, in consultation with tﬁe Medical Oﬁioer.qu,
Health, permission to proceed with the work may be granted ; but, 3t}
appear to the President that any alteration as to material omploy

s}l;all 8180 an agreement to the effect that t
shall be made ; should the work then be proceeded with, 87
ascex};tamed that any part of the structure, as approved by the Pre
. ats een omitted or that other than approved material has boen ®
du ed, the requisite alterations shall be oarried out at onoe by the

ent, and the expenses be recoverable as a debt to the Commissioners:

or for pratection of the public ; the person proKosing to oarry out the wc(l’ed

Provide against spread of animal diseases, especially against ant

Xhileh is dangerous to man, thus:—* When the President shall have
tech"‘”d that any disesse of animals is either infectious or contagiovs
0 human beings or animals, and shall havé posted in publio places 8

notification to that effect, together with a description of the disease I

the vernacular, the occurrence of cases shall be reportéd by the owner, 97

his agent in charge of the o i °
' attle, to such may be nem
in the notice withgx four hours.” Puch sufhorly s mey

(2) Provide for separate removal and destruction of litter by fires
or otherwise, as may be directed, and for burial or destruction by Bré
of carcases of diseased animals, in such manner as may be directed, &
the expense of the Commissioners.

Ll

(3) Provide for a special and heavy penalty for removal of a car-
case dead from anthrax for any method of disposal, otherwise than
as du-egted by the President ; for the outting of the skin for any purposé.
otherwise than under qualified medical or veterinary authority, and for

of W0

nal‘

od,
k B
OYm, or geperal srrangement, be requisite, either for sanitary I® rk

o modifications dem"".‘t be
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selling or carelessly disposing of the skin. (These details are essentiql
in the interests of human life).

Provide for protection from contamination of milk.—If at any time
diseases oxist among the cattle in the dairy or cow-shed, or other build-
ing or place, the milk of a diseased cow therein (a) shall not be mixed
with other milk; and () shall not be sold or used for human food ;
(¢) and shall not be sold or used for food of swine or other animals,
unless and until it has been boiled.

It shall not be lawful for any person following the trade of cow-
keeper, or dairymsn, or purveyor of milk, or being the occupier of a
milk-store or milk-shop, to use a milk-store, or milk-shop, in his oecupa-
tion, or permit the same to be used, for any purpose incompatible with
the proper preservation of the cleanliness of the milk-store or milk-ghop,
and of the milk-vessels and milk therein, or in any manner likely {o
cause contamination of the milk thereia.

The keeping of anima{e b‘y prz"zfa[? ’pe'rsm'm,:—“ It .sh all not be lawful
for any person to keep within Municipal limits or in or near ocoupied
dwellings, any animal when in the opinion of the M.“nicipality, there
are ressonable grounds to believe the place in which it is at any or all
times tetained by the owser, or keeper,is deficient in cleanliness,
lighting ventilation, drainage and water-supply ; on receipt of a written
notice to the effect that the Municipality regard provision for any or all
these conditions deficient, the owner or keeper, & all within forty-eight
hours remove the animals specified in the notice from Manicipal limits
unless and until the owner, or keeper, makes provision for the fulfilment
of senitary requirements to the reasonable satisfaction of the Munigi-
pality.”

Foid and its adulterations.—It should be provided that “mno article
of food shall be treated so as fo repder it inj urious to health, with the
intent that the same may be sold in that state ;) amg ta the prejudice of
the purchaser * of 8Dy article of food or drug, which i not of the nature,
guality and substance asked for.” * This would not only give much
roteotion to the public as to ghee, which is much adulterated in
giadras; but slso to milk, patent drugs, &o. The quantities and
conditions under which articles are to be received for analysis should
also be laid down in the bye-laws. ‘

ious diseases —The powers given to the Municipality are ver
comp{g{:fl 1 would, however, suggest the following additions f;)(: the Acty:
—Power to provide temporarlly shelter for families, whose houses are
in processes of disinfection, on account of infectious diseases; power
to close schools on & certificate being furnished by the Medical Officer
of Health, to the effect that he is of opinion that this step is nocessary,
either with regard to th‘e abatement or prevention of epidemios ; gltey.
ations of the permissive clause as to provision of apparatus for
disinfeotion of clothing and of places for washing, and the use of the
word shall instead of * MAY. Notification of infectious diseass under
Section 368 should undoubtedly be extended to the “occupier of 5
dwelling.” Natives can just as easily recognize such simple diseases
as cholera, small-pox, snd measles &8 1““?0993118: anq there can be no
object iu limiting compulsory uotification to medieal practitioner,

when they are practically nop-existent.

General Remarks and Recommendations,

. I would, with reference to prevention of epidemics ;
townl' ;;1"%}{5; dras, take the liberty of repeating the &dygae given a]: 211::
end of my report of 1882, I wonld especially, in the intercsts not only
of Madras but of sanitary advance in the presidency generally, dravy
attention to the suggestions contained m.lémgmgh 5, 88 to the establigh.
ment of & chair of Hyglene 1o the Presidency College, and of opeLis
a Museum of Hygiene of the type now stta,o’hed to the Sanitary Tontitns
of Great Pritain as * Parkes” Museum, ” which is fulfilling moe
useful funetion in familiarising the public with various sanitayy
contrivances. these measures, men of general education, whe aow
are looked to for the effecting of sanitary sdministration as memberg of
local bodies, would be reached, and an enormous 1mpe:tus in sanitgp
advance would ocour throughout the presidency :-—'I'9 gy up; th};
8
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experience that the course of the epidemio sessms to foroe upon e id 5~
(1) That whevever insanitary conditions exist, such as soil contaivind
decamposing organic matter, dwellings inhabited by human bemtgﬁ
provided with poor air.space, inferior food and impure water, tha 2’;
predisposition is mequired by those under their influence; and that €
10 this way may be accounted for the escapo of thae better kept portions
of the town, although, here and thers, in their midst—in parcbertisé:
and 1ho houses of the poor—ocases appeared ; that {3) the existence 9%
open public wells ndded to the danger of acquisition of roere predie
posttion from any of the causes sbovementioned, by permitting ds.reirfu
imtroduction of choleraio poison into drinking weter; snd that (%)
sugh neighbourhoods when these cambined factors were in opezatiot,
epidemic assumed formidabls proportions, Thus, cholers introdt d
into s parcherry possessing the advantage of a pure snd plose
(protected) water-supply e, pipe water) wonld be less likely to 8pre "
extensively, other inssnitary conditions being equsl, than in ofe Pom
sesced of open surface wells; e.9., of one hundred pereons _who W:r
attocked or died of cholara, 656 used well water, 18'7 only pipe watel
aod 156 both well and pipe water. The groat desiderata in g.ttemp‘ﬂ hg
the protection of the Oity of Madras might, in considerafion at
foregoing conclusions, be classed ps follows i hicles)
A. The curtailment of wedia of spread {germ pabula or velic s
and the prevention of acquisition of predisposition by the m}"‘b‘f:’; ’
by the maintenance of a correct sanitary state, brought about vhnd

pui{t? o oy B e .. (1) Correct conservancy, snd drainage for refuse watehs @
. B o prohibition of intramural burials. . 2
me,;m{pﬁ;"dwg ® pure (1) Pipe supply from Red Hills tank as the best available,

provided the surfuce fur which it is collected be preserved from contamine®
- ' tion, (3) and it be flltered before distribution. ' .
fiation izgffv‘:zg?fgf“ pox- ciall B}; rigulating with strictness the comstruction of dwelling®
1aliy of the poor.
: g
sazitary condition of inds. (1) The enforcement of laws referring to both, (2) by the 8l ©

vidual dwellings, (6)and & special ski i £1,
he faod of mﬁm&&?ﬁng‘ v lled staff (not s mixed staff as at present]

5. By encouraging the

4. By meintaining & good

{1). By estadlishing o Museum of Rygiene open fo the public—

1) 1shi

Lf;“g,“-gnef’f ksowledge of yith 5 short descriptive vatalogue in the vernacular, (2) esmbhshwgé
Lectureship on Hygiene in the Presidency College—ta rewoch meniml
generad education, instead of such knowledge being confined to mholnxs
men as a grgsent, (3) giving special granta to sohools, where BC
show a proficiency in knowledge of Hygiene.

B}. T'he correct dealing with choleraic matter (destruction of disens?
1. Strict . germs). ‘ sentl
mm@,wt‘“%‘}‘”“z’rg t:';;{ oy, (1) By the aid of s senitary staff, large enough and 8‘}?01::;;63;
Fveaavions [prior o yud) SKilled vo effect necesssry messures, {2) by the provimon © pittees
rom, fﬁiﬁ;&wﬁz’:a :ﬁ: epparatus {for disinfection], (3) by the establishment of Gomﬁfonﬂ 5
mgﬁ@ csseation of gps OF Denlth and observation, formed of the iphabitants in 001“’9”; an
ie, 3

”» tized sections of the town, before and during the P’e"”i‘l’ﬁ: n§28h‘

epidemio ; with the objeot of securing their influence upon the sanitery

bourhoods, and of sonveying early intelligence of attacks to
staff in the aress under their charge,

Mapras, 5o
8h November 1899, w. & KINGéug;;-Mmr.

omvsstenany

Avegxpix Na. 8.
RNOTE.

Cerrazy Svconarions FOR IMPROVED SANITation I1x TRE Crry oF Mapsas.

The present methods and srrangements fo i i il sre, 12
inion. ineffa r the zemoval of rubbish and night-soil 81
:‘azt °Plili‘lm,fmeﬁiﬁmx}t and unaatiﬂfa%tory. The removal of yubbish is eﬁ'eatedgby adoub 255
Thos, carta k] the disposal of silt, &e., there are 138 carts employed. For remaval of mght“% :
divisi » 184 hand carts and 99 troflies aze in use, but only in 1st, 2nd, 324, 6th and
810218 {and :n some of these divisians only gartially so) is there a separate eollestion.
present state of matters is dus to the insbility of the Municipality to find funds to aliow Of.be‘mé
::? uf‘f mgglts,&hoge at present existing having besn for & long time recognized as susceptible ¢
28 fn bb?a';; zm © improvement. Madras is s oity of magnificent distapoes, and as 890 PI’.“’:;
: epOts must bo situated 8o a5 to be a¢ mnsitg;;ble distances beyond the inhabit
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portions of the town the lenigth of road to be traversed by a cart after it is full is out of al) propor-
tion to the length travelled over durivg collection. Bullocks, again, travel very stowly, and though
they are suitably employed in collection, it is evident that much time, and hencs much loss of
Power and efficiency, oceurs by their having to travel long distances {0 the place of deposit.

2. Take, for instance, the csse in which the collection is done aver 4 a mils of stroet, {the
rubbish from which will nearly fll & cart), and the distance to the depst is 2 miles. Now this
lat‘ter distanee has to be travelled twice for each polleetion, 8o that if three trips can be made
daily, 1§ miles would be travelled over duricg coflection and 12 miles sfter collection, The
Proportion here is 12 to 14 or 8 to 1, that is to say, if the carts could empty st or near the point
of collection, in such ease only 1/9 the number of carts would be necessary,

3. This, of conrse, is not possible, but the more adjacent we can #ix the place at which the
carte gan ampty ta the partion of the town in which the rubbish is collected, the greater will be

e efficiency and eeonomy, 4
4. 'I'ois has long been resognised and in many towns in Indis the carts are smptied st a

degﬁt olose to the town into railway wagons, when one or two trains & day can take away the
rubbish to great distances at a ocomperatively moderate cost when cowpared with bullook

{ransit,
5."That there is a necessity for such a plan being brought into operation in Madras will
bardly te dowbted. Madras is a town which perhaps more than any other town in India requires

wechanioal 8id to sconowmically traverse its great distances.
8. There are four methad; by which this mechauical aid can be obtaived—
{1) By the use of existing railways.

(2} By tha construction of light railways,

3) By the use of canals. ]
%4)) BJJ; the use of (2) snd (8) combived.

7. The second-named plan will probably be found most snitable to the requirements of the

oity, Such railways could be best worked by the Municipality themselves anhampered by

those rules which must necessarily be enforced on passenger lines,

8. For the northern portion of the town, iueluding Héyapuram, Black Town, Chaolay,

: : : i Cotaurs near the Wall T
hintadripett, & line starting from the Salt Cotaurs all Taz rond
tufé} elfigé}e%ii‘gi fofng t}?:emﬁl to Sathankadn (where the Muuicipality have already a large

an : d where waste land can easily be obtained) would ssem the most

; 9::; b‘;i ' lazi% asg:ﬁagﬁ :«?rs ;:ml d be a very contral position; it e soreened from the town, gn

overnment, it is understood, are getfing rid of theiv stock of salt at thu} place, which will then

be available, ‘Tne place is suita‘gle in every respoet. It is screened from view, its gyes ia
’ b he canal along which the railwey would run,

COBSi it the bank of ¢ ! ;
izabie, and i 1 on site for the reception of the rubbish from the more southern

porﬁgis%st;:i?ﬁgﬁ: ots Lot The town hore &2 b;;:rniedﬁ:;t the south by ghe Adyar
o e ey o T o Y ot el Sy
oot oy e s inﬂfseghbffgivgaﬁr S%’ﬁi i it sﬁi‘f’f"wﬁﬁ‘& borun ﬁ%i;ﬁ% Eﬁo‘;‘;
:ﬁgégit ng :gsizgizlszﬁz’f gﬁmgif ;g;f: A» 31;)98(1 is somewhst of & neasssity, o small lzu::l:

would be required to haul the boats. . .
: i £ cenltivated land lying between th
10, Thes is, however, a considerable ares "thi sast, nosr whioh thers are very efegyggﬁxg

t the village of Mylapore on tac :
o}ﬂif,“gsﬁ;fz‘;g?inﬁe :hithg:a light railway laid along the canal baoks might convoy the

rubbish from Triplicsne. .
. s adras, which could not be aconomically served }, these

two Lins, e rem?xmngb?gﬁ?:ﬁfm% eubbish oonsists Iargely of fallen losves and vogetabie
ines, are mostly suggosts itself from Kilpauk, the light rail

" LWy beiﬂg mean-
Z?',;f"@g ‘-f’jflff}feﬁfffﬁ; igo‘:ox;éﬁon with the construction of the new sonduit for Watet-supply.

' ines wonld allow of the abolition of the msny swall rubhish
depét?;tq;;gg :zgsggg&;qg ;f %ﬁﬁg@rﬁ proximity to the town, sad of the formation of one op e

laxge rubbish depdts. . sidi

K . 1 the trench sud furrow aystora ; su_lmgs or branches from
the }}%t T}%?e G};o;ﬁll? rz:l;:i : ntb:x;m:n the furrowk oF a‘t.’&:“&ui the ;fmﬁ {f\qm the wagqns
whielﬁg wa?iéﬁya side ﬁpping’p » would be thrown dlﬂ*ﬁt hxﬂ {e m»(;rs g;;ng&::-o ; dba eale of rub.
bish and night-soil should Pe %f‘if‘ubﬁmg epfﬁa: f?str iﬁttam my:y roooption of nigﬂ M{gﬁ d&fg
e 3l S Bk o L D ke
3 %ﬁﬁi{%%ﬁ: %;?m: it poss e trom all divisions of the oty i vory dosirable, 0%
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14. The contract s :

. : system for the sale of rubbishis, I boli istake. There is B0
8ec . . 180 18 elieve, 8 mistake. .
iy that either mbdb?h or night-soil is baried and ;mt ab once, sold instesd fJf {?bbge
Munioinel: bosued tor at least six months. ‘I'he system may be more economical for
pelé;;?pag‘iy' l‘)iul:‘xt 8 yet to be discovered what effect {he syste{n has on the health of the
blessin'g 1¢ demvation of a large income from the sale of rubbish is not always ap unmixé

which has been deposit

Improvement of plant.

15. Tt is a mistake to entrust the su ly of carts to a contrac pever in
ir or . : tor. The carts are

f?; Zl ?er &;nd under this system never wil?%g. The rubbish and box carts in Madras.are 609
fhezxr f ° ? contractor, who hires them to the Comnissioners for the year of his oontracf»:
say gt;y oh'whxch another man buys them and hires them to the Municipality. Under ezzhe
Muni{;i aﬁ igh rates wust be charged and loss must result. All plant ought to b'elong to ar
or bhip 1 ykafnd be kept in order by the Municipality. A proper plant inspector is neces? u};’
avi ¢ work. The Municipality cannot afford to buy the carts and hence have t0 contin
Po.z’;:g a sum of Rs. 12,600 yearly equal to a capital sum of Rs, 2,00,000. The contractor
whic}: ‘;: » epairs the carts, but even Rs. 6,300 or half the yearly payment represents 1,00, the
Comm more than double the value of tho 400 carts hived,” 'T'he carts did once belong 0 the

missioners ; they were sold during a fit of retrenchment for the sake of economy;

econ : : f sl
im(; a?ﬁ;{},. however, I believe, has not been effected, while efficiency has been very geriousty

preselui’u:‘hs MU;\IClpahty 18 in tuch need of proper depdts for its bullocks. The depmsn:
i Thie dare requently the origin of the outbreaks of cattlo-disease, I think, almos? anw
rohabl 8 demoralises the staff, causes loss to the contractors and nuisance in the ¢ity ats
sre n(,ty causes the spread of cattle-disease to the cattle of ather persons. The present deP.n o
cinkin %’:ﬁ‘"’fﬁ though in most cases drained, but not in such a way as to prevent thed“':n
draineg © the ground on which the cattle stand, Well-built sheds thoroughly pave tod
are & necessity. A bullock contractor with three-years' contract cannot be 8xpe

to provide proper places and so 1 : ; cure
g n gw here be ré
rent outbrenky of gattle-disea.sz. ong a3 the present depdts aro used so lon ill ther

17. T estimate that the cost of carrying out the proposals I have made would be as follows i~
Loans—

0 : 3 - 3 Rs'
% zl;‘ c]}lxght r?llways, including plant, say, 3 miles - .. 1,80,000
886 Of carts, at present th
repairs to them p n... ° px:cjf)arty.t.)'f the.‘t—xontraffor m.lf 55,000
New plant for extended collection of night-soil e e 20,000
&mprove}?ﬁni of Manicipal cattle depdts ... . . 50,000
ow rubbish night-soil d i “erecti
shods L0 SR Propering land end orecking g
t———
3,30,000
P st

* Annual expenditure—
Interest on 8 3 lakha @ 5 per cent. + 33 x 650, Binking fund. 18,645

) orkixllg mil\wsyg, loading and anloadin 20,000
nnnal repairs of carts to b

ol | p s i ‘purchf?ed, 4'00 carts at Re. 1/8 pet' 7,200

45,845

e ar————

Deduct payment for hire of carts . v 12,600

Do. labor at existing-depota - " 4,000

e

Total annual cost ... 29,245

M

J. A. JONES.

D

I concur generslly in the views ex i . . 1. 3t would D@
) ¢ pressed in the forego te, but I think 1t WO
Zfofxb ge::;’&g ttoi:fy v:lﬁ? gxlgemm;nt of destroying rabbish bg;r lf‘ilga ix:foet;e (‘)]f the nnmerous form?
- 4 s ¢ have been introduced of late vears.
It is probable that for the perts of the city wi thinyeasy rench of the tramway reoommelslg;’l‘:

Y Mr. Jones, removal by the lutter would be the cheapest form of disposal, but it ig pos

-« :
The cost of working the additional plant recommended not included.
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that in the more distant parts the destructor would be more economical, and the experiment
might be tried in & part of the town so situated that, if successful, the destructor need not be
superseded on the construction of the tramway.

MADRAS, (Signed) J. PENNYCUICK, Col., B.E.
November 1890.

APPE".NDIX No. 4.

F I. H. NS, Esq., to Colonel J. PENNYCUICK, R.E, President, Sanitar
rom J. H STE(l}Jci?nission, Ec(llav.’ted High Court Works, 27th October 1890, ’ 4

May I be allowed to make a suggestion regarding the sanitary iniprovements to the Cooum

river,
Cooum A Tiparn Estuany.

. 1. 8 stresm & permanent and continuous tidal estuary, it should be connected
withli;hel seiotlﬁ'zﬁ;lf}?ﬁeshﬁ%om.p A branch canal can be easily and economically made from the
river pear Cupid’s bow, where the road will havehto be (;:ossed, %)llczvvﬁlgg tfhetforetsh(;r:h mﬁd w

: through the south arm abou eet east of the Beach
to the Fort and entering the harbour throug road as shown in yellow in sccompanying
» Marked A A, sketch plan.* The foreshore has receded so

far between Cupid’s bow and the south erm of the harbour to make this & work of great ease

and no danger from the sea. : .

l; i‘l?eg Buckinghsm canal is made with a bottom breadth of 30 feet, but as this branch will
connec the harbour with both the great northern and southern s){:items of canals, it should
have & bottom breadth of 50 feet and depth of 3 feet below Iotv;;v txbe. _ There is no question
ahout Jevels, as canal boats navigate the Cooum every year gvhen e 3 ar 18 o ]en. Any deposits
of silt butween the canal line and Cupid’s bow will have to be relgovtf p ﬁmn}m Y &8 is now done,
t0 the canal line in the Cooum bed. Flood gates should be fixed & A e t:‘Wﬁr ezd. of the canal,
and all floods allowed to pass, as hitherto, through the old bar un 'ertth ‘1{1‘013 ridge. Befgr_e
entering the harbour, the canal should pass through a sett[mg resgr V‘E"'a _f*; fls’ f iWhldened section
of the cganaf into which silt held in suspense will be dqpos}x}te . 9(;3 g t r;"}l 31 sea gide can
be kept down b lanting convolvulus or sed wort, which as proved sutlicient 1n other ph’z'oes.

p Y P . 1 was told to take levels and sections of the Cooum from Anjikerry

8 In 1865 or 1866, wah bridge on the Avady road near Poonamallee. 'I'hego levels
: g ineer's office or Government office, as they were

d be recorded in the Supeﬁnt’mding Enghe Governor at that time. The levels of the river

. Y 180N, b s .
ﬁ\&de o ghelrquiitaii §gozyx;nm';§1:) ‘cal!;;si(::»ge ares is also koown, so that its proper high flood
1ounicipal himat .

Bun1C uts £ p - nd all unnecessary breadth should be filled in, as the
Section in the city [15 3@6:}5,";5‘53';‘,‘353'0%, the more effective _mlae be its {ei;eiatlta. All flat slopes
smaller the aren tidul actio hould be avoided, so as to leave as little as pfc{sm ble exposed surface of
to the sides of the river sho ides, to provent any objectionable matter floating on the surface of
bank hetweon high and {ow k : all this should be drawn away into the sea.

b

river being deposited on the ban Jink in the canal systems of this Presid
§ esary Ink in the can ms of Presidency
4. The cost of this smagsb‘::bgz}:y wli]ﬁe(i?ne}u{ie s screw pile 11‘01'1t lat;lcel g;ier bridge, flood
will be about a lakh of rupees, bat the great raillways of this country shou connected with
gates, &o. 1f it was necessary the that its extensive oanal systems should be

4 sar .
?m‘lM?dras Hgggur,oﬁ ;":ﬂfgg&g& g:gfs no{ anderstand why this was not done. The lagt
miiarly eonne .

in March last) on this subject, he said that the
oocasion I had to spesk to one of these old Oﬁizer;((m readily push up the East Coast Railway

utility of the canals was being SUPPTe ik that it is due to want of proper representation
?roje{t. I am, however, more 1nd 0!;93!: 00;:::1; Apy other route f‘gg tﬁ:; branch canal wil] be
Oli;)]:c:'hmbyhz;:edzgr;? gfﬂfa ele land and prp;;ert'y will 1'1876 to n up, or more than
Honable, ; ; .
onia road zrozsed, which will make 1.t very :!;;;m;:;v " i by this cansl. South of the Fort the
5. Burlsce drainage ‘}v]mriszr . ]g:st of the Iﬁ'ort; the ;reasfzswee%lﬁ e::é{la,:g :Fortg diteh
drainage falls off to:agi;is :aiz water will be.absor"oed llbzr etst; ™ Sowor dratnoge w:';gll 3 }?e ‘f'e:ﬁ
;ﬂt]hbehsobsmaltl,hth?mturil line of drainage is again &
e harbour the
with separately in another paragraph-
ADVANTAGES OF CanaL.

. il be— . .
1I. The advantages of thlzl"“;: :;ltl pottom boats of the canal to enter ot the still watee
14t.—That it will enabdle :
of the h;rbour and unload direct into t: 2::25\:0115 tidal BStuary't > gﬁfwzze:asi% Ithad tidal
. A . 8bo
. 2nd.—The Cooum Wlifiﬁ"’ffs Coromsndel and %ﬁ:ﬁag&:zn“ in the ﬁd&suthife :,::g
egisters kept at the entran eing 80 1O8T to Madras, 0 . !

90 miles north of Madras.
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Very sim;) ; oi'ﬂ"
tidal aeﬁo{:i"f &;1 788, Those estunrios are larger thau the Coosm, and yet th:fﬁf:tgﬂ
Will b the rige @ delft in the most distant, parts. J'he lurger the counectiog onDs, given ¥
Owerer, T think mur % th 8urface of the Caoum. The dimension of 0sval 1 hav
ST et fsll #anttary and trade requirements. 4o the Coog-

water continuoug 0;@_11{!11113,1 exchange of sea and river water will very 80OT m; and vegeis”

Iife in it, whieha 7 liko that of the sea, and the death and putrefaction © anima ;
AN now .foﬂowa every influs of fresh rain water, wiil be stopped- % oon ooting

+—The spail taken from the canal con bo used as & screen embsokmen
the shore batteries. 1t "%’-chouz the sedt

of the oasuarina topes os,
objoctions which spply t0 the top

® Bhowe in sienna.

Orsgcrions,

1IL. The objections to thig canal are~— gl it FE e
e .

lat.e—That it will bri t e
. ! . I bring all the Cooum s to the harbour & low 2
7 r:ﬁ:; ;)e&:v&ammed, it will be fonnd compurut‘ivelye:{‘“%?‘ “whove Morri h i ‘
bridgo mdu? to thp Penl_tentiary, nll the sewage of thickly p()}')ulate‘,i C jlution. ted
the Penit r8in into it. This section of the LJooum is the principal osuse of its .IEOB is oonué®
with the gftlary Do sewage enters it. If the olean reach above liarms brll‘)g e oe .
» Chinda::n t’;e!;lch below the Penitentiary by a short clean cut as shown nt 'n' wer it ® w

Thi pettah will be avoided and {he Cooum will no more be the Mm% !

. 443 .
18 8hort new cut will also reatly reduce ite are ich will be of muoh advaniege o Napi®®
greatly ¢ area, which wi din th

ostuary.  The land requ; an 3
P, ;-8 land required for the new cut will be prinnipally Governmen . suy OreS%
st:::;s tphr Wvate property will be small native hous{:s of Inot}rynuoh velue. . [igd::xd ;anro":l‘;
This pow - Jrcsent system of drainage in Chindarapettah will have to bo al il permen®’
W cut to the Cooum will always be an impravement to the river; 88 1
remove it from the area of defilement.

ap e
2nd~A large municipal sewer used to empty into the sea at the north'lfzst grtgh Bea?g
Fort. Some few years ago a new drain wss made on the foreshore parallel to 13 rom the ©
+ Shown in red. road,t into which the sewf%gd to Béyapum”;‘
Thi drain was pumped and convey howeve
This new drain seems also 10 oatch up the sewage from some other drains 8 7 m‘w'but weirs W
was not made sufficiently large to carry away both sewage sud flood W8IEL o oq on
made in different parts of the new sewer through which storm-water W2 discha ity o7
foreshore. The result has been that during heavy rains, when other portions © +ont 08
cleansed, & large quantity of vile black sewage, mixed with storm-water, 18 blurte o
North Beach foreshore, defiling the best portion of Black Town. Without Wlf;}r";’gemnce to
wh

I may mention that thi M \ t an
18 BewWer was me apnd without &
de on wrong principles, Sischarge 0T g,

were
tmggiuev);as also 1o

of the

canal project it should be altered. It is true that the London sewers
into the Thawmes. But they were not made on this prineiple—on the cos
large enough to carry not only both sewage and storm-water, but s large I niekly
over t0 meet increase of population and afes. "I'hese increnses, however, came On " qo dischar8®
soon the capacity of the sewers was insufficient, and weirs had to be made 10 emd and i 5
storm-water into the Thames. The evils of this method have been ack‘ﬂOWIed‘g in WeTe wsd?
cases separate arrsngements made for the storm-water. If a separate sewer OF el ooded
parallel to the present one to carry away the overflow storm-water, it will be
mprovement to thickly-populsted Black Town. It iss work which is WESL % 4q to
prevent the defilement of the foreshore, and should be undertaken without any retfe req“iraa b
canal project. If this new drain were made, then separate arrangements will not :g nob made:
pass the storm-water from the sewers across tbe branch eansl. If this new Ia,lnclting all the
then & drainage channel will be required parallel ta the new hramch canal, COPS% Sy, F oy
storm-water from the different overflows between the harbour and nosth-eest asngle
and passing it under the canal at the lowest overflow, ¢on jn yollow The
T'he accompanying sketch plan shows the new canal and Cooum diversion it ¥
screon bank between batteries in sienna and the objectionable foreshore drain B red.

~ ’

Arrenpix No. 5.

a
. sneer 98
From B, C.DUMPHY, ¥eq, to Colonel J. PENNYCUICK, R.E, Chief lél)ntgolgeejlggo,
Becretary to Government, Publie Works Department, dated Madras, 29th Oc .
onr can ’9

. With reference 1o propositions for purifying the Cooum, I beg to offer for YOUF o 4, cape
tion an idea that has 10£g };go acenrred ;t.)o mg:,1 a%d ‘}tlha?is,ut‘g ‘openi cansl to °°nnect}f’ orgh;at
basin with the sea. On the north of the harbour there is no more silt now thal t 601'0
1885, while on the contrary land at Réyapnram and Cassimode has been yearly enr lock of
upon by thesea. Btarting from this fact, 1 believe thats canal with & head sluice © ~

thus iake the Pukg .
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oll to ses, with 2 sil} 3 to 4 feet below L. W. mark, and of a

su‘t - x .
itable size and strength, buili w 1L o s e Seep both the Buckinghais canal and the

sectional ares equal to the Buckingham WL s
Cooum clean by the rise and fall of the tides twice in twenty-four hours. , )

"The alignment I would suggest for such a canal would be, from Coe}}m?e 8 basin running
Borth of and parallel with the road that runs from the basin l}ndge to Clive’s bettery as for as
the Municipal pumpivg station and then morth of the pumping station through the Harbour

orks yard into the sea. Live roads will have to be crossed in its course, but the line is nearly

all through over open ground. . T
; may take of my idea, but I believe it is the only way of keep-
1 o not know what view you r'zund. It is also possible that the canal g:zay {g fo?zlpd

ing th le 11 the year ) t £he
oogven?ego}):ﬁa;;iggaaway se{vage from some of the high level drains in the town,

o

Aveespix No. 8.

R Colonel J. PENNYCUICK, R.E, Chief Engi
From A Cuéf’ﬂlﬂ?f%?ﬁé 553;;:312115,%&%& Madras, 18t November 1896, ngineer,
he followip proposals for the improvement of the river Cooum

for submission to the Committes appainted by grovernment to report on the presentg insanitary
1881

¢andition of Madras. the upland water flow is a practically negligible quantit;
During many months of thed}if 3‘;; of th% river must be effected by the introduetion of ﬁdzf
t 1o the OB city of the lower Cooum are so small that naturally

and any improvement 1, idal capa .
wator. © The rise of the tide avd the ! o on of & bur which offectually cuts the river off fromy

the soqur is insuficient to prevent ! ¢t to remedy tHis state of aftairs, and wil
the sea. . it ase in part lo rewedy & s 840 0f sflairs, and will bave
The proposals W_h‘Ch I D%wo?;bami;to a semi-tidal basin. Briefly stated, the plan I would
the offt it apaverting the Co r to the river cut & channel to admit the sea water
n and eastern branches round the island except in

suggest is as follows. norihern & \ ‘
dugr§1g the flow of the txde,1 cloze:};zannel to direct the tidel waters into the Cooum to the west
8 far as it is pecessary £o 108Y cansl to the north of the Cooum. At some convenient.

into the Kuckinghsm fix a regulating weir with movable shutters, 5o that the

of island sud 10 bour : »
poixt}éeo:f f;le channel from the ‘it:;‘ edﬂfrom returning to the harbour during the ebb of the tide,

wa ot the river Moy be pre ing the ebb, it will be necessary to have an autlet divect iy
teli_?v i‘; the dischsrge of -?:t:ig?;blég for this channel and pat}})h posslesses distinet advantages Z(f)
tho sea, 'There 576 tWO S iyt 1 think it would be d?}n} Je fo Io zve the exiating mouth of
its own, but first I may the discharge of surplus water fum_xg p;nohs of beavy rain though
the river undisturbed for ¢ great valae for the regulation (;, mf? or'xll-egees and would add to the
the new outlet wm}ld be oh 8";'1 vor in heav ﬂooda.b Furt ;;’fl() wxh b xluje}feaaary 1o provide the
discharging capacity 9 t Bs which should only be oper;} d}‘ ;111 adg to full low water, so
outlet with movable shuttex ! asin shave these levels msy be ‘Esieburge nto the sea, whilst from
that the water in the °°“mbb any water entering the T“"“'f th e retained there,
low water to the next hali ebb & nmadiately to the north of the present mouth of the river gpq
water e o the first 183 there discharged might be rendered useful in controllin

Of the two 81188 -5t the water e  usel ‘
south of the harbour, and which, in cours
Possesses the ad‘{agt;,’f takin 12;99 éﬁ;ﬁf}y be suggested that the scouring P’OWer of :h:f :]1;:,;

th etion Wii¢ ! ; ]
Ny :ya%f;o n6 tr‘oublfw::in tain the Oge?]:felﬁat:zdmb g)r?;:ng &:enﬁe Iaﬁfszl; la:tn;een it and
will be insufficient £ harbours bﬂd ta: which is seldom closed before the end of yI*‘ ?mb"b’e

the south arm of mouth of the Liable quentit of fresh water has passed down thee rri::;y ) ;;

udging from the ster a2 SPPTOS O ehonld, I think, be little difficulty in keeping 1y
%{3“' tw;; mﬂg::l%:i:h the Adt:ﬁefg:ily a copsiderable ¢ uanbxp{s oi gv&ter will he p .g : h::;f;f
ft;:nliﬁe BCooum OP“;)WW nward gow which so greatly esse e fea in throwmg up & b
h ) 41 be '
i, whils there Wil pt 88 to the certainty of an apening bein .

ouat un:eftg}.lnty would disappear were the outlet placgednggm&;nzgntg

fore s river's WO
var " . e -
If, howevel, aurs " ooﬂﬂldamble erosion is taking place. MOreovgr’ 81 outlet e

the gouth of the B8 at proftd causing & frequent renewal of the water in that

of the haxboufh;‘ffiie.a Yﬂ-nt"f‘;}?fough one of the most populous parts of the e.it; part of the

ilacec'i would - «hich Pm tho harbour might easily be constructed of such 5 depth ag g be

uokmgh'&fgow chwo2®) f§:ex to small oraft %u?&gsstﬁgny Weazgef};nd by the constrnetion of g

oy gge;; S fording P15 Y10 to poss the shullers Sud procsed direct trom the Buckingham
B u ice versi. .

small lock, DoatE ¥ gad 9% 0 1es of the soheme upon which I think en

canal into th%ﬁ:ﬁ aﬂg‘“gngh:hould be eoqsfz‘:imiiled‘,dg Iﬁsve avoided entaringy ixz(;rg:t:ﬁ: thf{

i o ggxft of the ,,?tztwﬂd” be determined should the Committes donsider the plan wartgy

MPTOVYE oan :

estimstes 88 L85 yion.

of furthes inveeE"

T bave the honor to forward t
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From Lieut.-Col. G. M. J, MOORE, President, Municipal Commiss!

il
to the Chief Secretary to ‘Government, dated Madras, 23rd Aprl
No. 55.

Mndr”r
21"1891, G-

meeting

‘ . ral
Thave the honour to forward an extract from the proceedings of a gene t may

. en
?if the Commissioners held on 22nd April 1891, for such action as Goveram
cem fit,

EncrLosures,

: ointed
Rzrorr of the Committes on the Sanitary Committee’s Report, recently 8PP
by Government.

. e
.Proposed by Diwan Bahadur Ragoonath Row and seconded by Mr. J. A. Sf’l’ll

* That the report be adopted and submitted to Government for early orders.
Amendment by Mr, Gantz, seconded by Mr. DeCaster—

jmprov 3
“ That Government be respectfully requested to take immediate steps forftt}}l; lb?;}x)litary Enﬁl
the condition of the Conum, irrespective of the elaborate and costly scheme o alco respeof'fl} e{
neer, which must necessarily take much time to carry out. The COrx}mlssxonﬁil(‘):ing of that Tive!
urge upon Government the necessity for special legislation empowering the o ach year, 88 v
aud prohibiting fishing in it from March to J uly, or whenever necessury, in €
suggested so far back as 1871 by G.0., No. 500, dated 18th April 1871.

“The amendment, on being put to the vote, was lost.
The original proposition was before the meeting.
Amendment, by Mr. DeCaster-- night-

. ‘vod with
. .“That a recommendation be added to the report to the effect that the rubbish ml::gre to r8 ;::
soil is an evil that requires immediate remedy and that the Commissioners be °r1n€ted spots ont
a loan to substitute a tramway service, for the cart service, for its removal to sele
confines of the city for harmless deposit there.”

The amendment falls through for want of a seconder.
The original proposition being pat to the meeting was carried.

ement C.’f

. ing held 0B
Rerort of Committee appointed by the Municipal Commissioners at their %:g;m ommitto?
drd February 1891, to consider and report upon the Report of the Sani
recently appointed by Government.
Members
Lt.-Col. G. M. 7J. Moor(;, President,
R. K. Kllis, Esq., Vice-President, P. W.D.
N. Subrahmanyam, Esq., Rao 8ahib.
Diwan Bahadur R. Ragoonath Row Garu. )
M.R.Ry. P, Theagaraya Chetty Gara, Rao Sahib.
" P. Rungiah Naidn Garu, Rao Sahib.
W. 8. Gantz, Esq.
The Committee held three meetings and beg to submit as follows :— Water-
Water-su

pply Scheme.—The Committee fully recognize the improvement in the
supply 8cheme. -

The main features are—

Using the new masonry tower which was built at Red Hills in 1886.
Constructing a settling tank at Red Hills,

ading the water in a covered masonry conduit to Kilpauk,
Filtering the water at Kilpauk and storing in & covered reservoir. :
Pumping and delivering to Madras from ilpauk. ’

The scheme has many great advantages over the present water-supply.

. s4:0n a6 the ne¥
The water will be drawn off from the Red Hills at 8 much more suitable position 88 t

osOT
tower is built in deep water, and the water thus obtained will be originally purer than at pros®™

than
Pumping at Red Hills will be less frequent, as the new channel is to be 6 feet lower

. : eBrS)
the present one, thus giving 100 days’ more supply—a period which will, in all ordinary ¥
obviate pumping.

. oant
The supplv allowed for, in this scheme, is double the present supply—s most jimporta®

Point—and all the water will be §ltered at Kilpauk.

87

The question of its being waste of money to use filtered water for non-d(}mgfﬁé:alé&?gzei ;V;E
raised—in this connection, the Committee would point out that ;the proces:hg cont of T o
Paratively inexpensive—amounting to about 1 per cent. per annum (31 or s oot 30 Likoly b
and in addition to the advantage from & sanitary point of view, filtered wate:
damage the main.

The question as to the form of the channel from Red Hills to Kilpauk is a difficult one, and
18 not only one of expense as it affects the rest of the scheme.

i "x 4 i fall of 8" to the mile, so that
channel is to be 5 x.4 and is to havea
the l;jirlg %?fﬁ:eglin:fszﬁgychannel at Madras will be 21 feet above mean sea level.

i i inclination of 1’ 2” a mile to
: ipe 4’ 6" in diameter were used, it would require an inc f
deli o oo irom pipo & lﬁ: (;? gﬁg‘e——starting at the same level as the masinnr{ gfa?f;w :: &:n
Hills, tho lovl o the ol of the pips ia Madeas would bo 17 aboro 3,000 por annum, Tho
thl s,h the Ieive Ot 3 g cincrease d pumping which would cost about Rs, 0 orI;ant wivantage of
00:1:0 fanm;l, : IIl)i;talw%uld be about 18 lakhs, such a large saving is an imp
of suc
the nImsonl'y ‘;"_nd;“:}-le report it is recommended that s special officer be detailed for the work,
.25 0 ) e s oiion.
u nélm?:;&:ion is made of a Gonsiling bném?i:rozﬁllo:taﬁ would be required for about 6
1 i t an Bngl
However the work is carried ou

ths to pI € pa,l e t/h.e [)lans, and pl Obabl y 2 y cears tO CArIr y Out th.e WOT k .
It 18 also recomm e a t o COmlnl ssioners 8 hO uld de tall a fﬁ

improvement may be made in the preselll)t :J’S;Z{Itliozfa fi::;b::z& be roquirod,
) . addi . v .
P mlgh;bei’,}'}{l;t - ha::s:;();::’alr:ady been sanctioned for preparing plans, &c., and this
A sum of Rs. 375 per m

might be used for this purpose. Lo
Until the scheme has been worked o

gestions or to eriticis moro fully. do not think it necessary to say more than that

W - ittee A . .
h ith reio:;n‘d o dml&igi’frth; oggﬁ?toethe removal of night-soil, and most strongly depre
they thoroughly agree w .

. : d drains. . .
o i B o o S s o o b et o
Dearing in viow that the lmlr‘)e before it, it is not consld.ereb‘ﬁec of & practical solution of
Srernment, anr}l thatt sche(ran eusp?)n Government the great desirability
subjeot further than to urg

this great evil.

The Committee would strortl gl{h:u(}})g)g;g i
i by Government, t o e .
g:rt;lgx?:;ﬁ?&crz Zr to borrow moneyf fsor ch: ;E;')or King, the Commlittee c?nsflder it guﬁliflen}.’
. 1 tions ot SuTES” L. iz.. that wells built purely for agricultura,
R e b dorue, exception, Viz. llowing remarks made b
s gt fultly end:)ll‘;g;:v 31]: Oll)lfovisions of seation 265, the following 7
purposes should not come

t of the Act :— .
the Seleot Committee on the amendmen lso taken into consideration tlflihnuf:lerz:;il sttﬁggfefsxons
. o A ;
. ) o Kin e h’?';:e:"ent of the sanitary emclli'l;tfl’;:(llowithe:lv?éw of oontrolllli(:ar
of Surgeon-Major King fo;)t}]l;aﬁg}w’s original Bill whxtq%n:a; o have offorted comsiderabl i
2}}1)18 Mr.t}in?iw Slrhlzgx(}il;:r As a result of our d::;?ﬁ::‘sl%l‘ and 232. *In regard to these sections,
6 growin ot parc . are

i i ]rst undesirab ict the President’s pow
ations in certain sections, of jvgl)}xch ithe tﬁ o it i osirable to restric o
w i N Ma n
o agree with Surgeon

of the water for drinking can
cases where the uso ; but, on the other hang
of closing sources of wat.e-r'““‘i,‘{;ﬂsio has therefore been c;r'ﬁtt;c;d ’8:(111 , .on the o Gov::!:'n ,
be proved, and the condition osal made by the Commiss on hin; own authority and without
we cannot approve of the P;ggsident his power to ellltefis ug)ntaining unsatisfactory sources of
ment, to withdiaw from 'ﬂilc?nal Commissioners, u;;on ct?i?)n 232 would be thereby considerably
the sanctioxll ofa:hgv g)lz(l)‘:]sider that the ?ffect_o se ave extended fthe ﬁ;colie ofd%;actio% 265
xm'zggp yéoncurriﬂg w highly desirable that the cons?gﬁ?l?iln‘; : W:ns. :v :Illmve et l:Zr gf?)?é
to wells; it appears to us to be Lglagons as hold in the fas:t?on of & well unless and until dye
as far as may be, to the ”mzlfgf the construction or restor
it an offence to comm - Jont.
xl::;(il; lhas been given to the Presiden . . .
¢ »

t more in detail, it is impossible to offer any sug-

ndations in para. 46 of the report as
t?i?)rfi‘?fé? €i)eing ina position to meet the neces-
S

* n of Surgeon-Major King, brought manufactories of ice

io ; i 8 bake-house 4 .

o ar s h g gl L S

and wrated w0 undelr tz};ihs: list of the more ,ll?p]gn; has indeed suggested numeroug other

of the Bill). ’l‘hli:C .oofgfe the Act. b‘urgeon-MaJ_Oable for executive order, or as unnecessary or
in the sanitary section

i Ore pot isei ight, with advant
these either as I the Commissioners might, ntage to
altemtio.ns’b?uttw;r::eg&r(;l wo think, however, that "
impracticable &
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& publish period; - opared 10
the public, publish periodically an analysis of the pipe-water, although we are not propared &

acoept S’mgeon-lﬁtfajor King’ i . : aking
: g's suggestion and ection 21 he object of m
legally obligatory on the part ofgt o Commmilssiﬁﬁleerl;g, section 212 with the ob)

*
L 4 » . .

(Signed)  G. M.J. MOORE, Lt.-Col.
( ) N.SUBRAIMANYAM.

( » ) R.RAGOONATH ROW.
( )
( )

» R. K. ELLIS. \ .
” P. THEAGARAYA CHETTY.
( » ) P.RUNGIAM NAIDU. &n
wellsI do not think that any evil would arise from the provisions of seotion 265 applying to
MDRas, . RE, Lt.-Col-
%5tk Mareh 189]. (Signed)  G. M. J. MOORE,

————————

G.0., dated 11th March 1891, No. 349 M., Local and Municipal.
Read—again the following paper :—

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

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

The Government desires that Mr. Jones will prepare and submit, with aswlil
delay as possible, a detailed scheme for the improvement of the River Cooun}:s " the
view to preveuting it in future from becoming & nuisance during the dry'mont Gate
year. Mr. Joues’ previous proposals on the subject, which are printed in G. ; e
2nd July 1877, No. 1811, are not sufficiently elaborated to be of value, and, MmO
appear to Government to be unsatisfactory in themselves.

ttle

(True Extract.)

i J. GROSE,
(Signed) Ag. Clief See relarys

To J. A. Jones, Esq.
» the President, Municipal Commission, Madras.

Read—also the following paper :—

¢, to
From J. A, JONES, Esq., m.1.C.E., F.R.8.E., Sanitary Engineer to Governmen®

bes
the Chief Becretary to Government, dated Fort St. George, 9th Dece™
1890, No. 649. |

is.
I have the honor, in compliance with G.0., dated 27th February lsgoéf%he.

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

2. The papers sent herewith consist of—

(1) The report.

(2) Esti (3) One large scale plan.
stimates,

(4) One book of plans. :

he
3. These very fully show the works which I consider are necessary to put ¢ ‘
Cooum, between Munro’s bridge and the ses, into the state it ought to be.

39

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

RS.
12,25,000

No. 1, amounting to 10,90,000

b24 ’
-

i lant—a railway line and a
Bot however, include Rs. 1,70,000 for p :
d’%‘?ggf'ilfziha:)nfo:%?c’h v(:'?l,f be useful for other purposes and may, after completion of

work, be handed over to other departments.
5. The actual cost of the works proposed stands therefore —

BS.

.o - 10,55,000

No. Lestimate .. .. er 0t 7T T 9907000

» 2 ” " °” o "t
. . different designs for connecting the
timates are based on two ditle X i

Coou?x; gﬁ% a;lﬁgrgzilie_e Neg 11 by the Cooum bar, No. 2 by a canal starting from St.
Mary’s bridge and passing round the west side of the Fort to the south arm of the

harbour.

7. Tt has no doubt not escaped the notice of Government that statements have

. 's scheme (which, as far as is knoyvn, i.s still ¢n
Ezzi!}n:l; ag: 122:: ’it‘;,sh:xlf fg‘résfiofxi) l(]mncerned) gor c}lleansll(l)lgl ;]}ilﬁsCooum 16 estimated to
cost 11 lakhs. Mr. Jonos’ scheme is to cost no less than d . t laimed f
82 I n;lot claim for my scheme even half ﬂae ?1 ‘{? N .igesn cta;)mc .-05
Mr P;) S(f::’s - my scheme will cost more than a lalgh ar;i ahe (%11 W’itil ::a-%?ate : ::l:hl:
Mr. T tgree on tg’ s, nor will it allow of the drains being flus y

run up hill from the sea.

9. But, while I do not elai

:;)oS]gsvt?}rl:m:}l:; gll::et;fnziitiim(t)f the Cooum with the sea—that is a very necessary
' n

portion of any scheme, but it is at the same time a portion of the scheme the cost of
a U

m .
. . whole amount. _lhe actual cost of opening
Xthg does I‘:,Ot exce(;(% ?c[;lr;?nxghao(fag? in connection with the harbour, amounts to
© Looum bar, Or

i ise what Mr. Pogson’s sch'eme is, I believe
?tbout %%blakhfs,t;‘l{)d 123113- ;nelcsna?;yc;usgmthere cannot be much difference of cost
must be of this .

bet heme and another in respect to the bare proposal for securing circula-
wegn one scheme a

tion in the Cooum.
10. While the estimates are to some

.

these advantages by its execution, T must point out
r:s which I send forward are for vastly more extensive

extent approximate, they have been prepared
. A . d the various items are not to a larlget 1elaxtentt .depefncifnt one
In cousiderable detail, an nt may propose to execqte only the portion of the yvgrk
on the other. Thus va:ﬁ;n?mm this portion may omit, 1mezam tmt]ezt\ﬁ:girze% tralpm

up to Harris brxd_ge, an ‘Andrew’s bridge, &c., and merely execute'the opening of the
walls, the extension of St. An the dredging of the main and the filling of the north

bar or formation of the canal, £ T would earnestly urge that the works

1 i SO e . . . .
pratllllchl()f e rivtgr. ?‘:ﬁf gclzllfeg: tb;s sax,lcyt,.ioned in their entirety if the scheme ig
In the lower portion o

read over three or more years, and even if the
salrlxcltioneﬁl at a!l. Thet(;%st fﬁ;ﬂgxgzzgiture will not, I think, be out of proportion to
whole scheme is executed,

i i ttained.
the results which, I beheve,d“‘;;l[ll :::1 amany arguments in ngx{ llceport to show that the
11. Although I .have : ht to be filled up, there is a itll 2 ric%nger onet, ?111}1 that is,
tnﬁ)rzhtl?raDCh'l(;fbthe g;e;:ea% difficulty in disposing of the stuff excavated from the
at there will be v
main branch, if that is not done,

as the stuff would have in such case to be carried out
to sea at a much greater cost.

i touched on the great advantages which

12. In my report I h:zlvlle c?:)l:inl;ggfﬂ{he north branch. "An examination of the
would accrue to Madras by 3 ntage of the extra ground added to the river, 1 have
plans will show that, taking & .Vzh js particular item naturally does not fall within
suggested a new race-com"iet lle improvement of the island does :s[o, and I venture
purviow of the schieme, bif estion as to the racp-come,.belcilu?t believe that the
glerefgre to'ﬁlmw}f uvtigvlsf3 :fu %kgxis improvement, might be inelined to move all thejy
ace Lommittee, 1
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. . . 3 to the
meetings to Madras, and might be able to make & handsome contnbﬂt?:tent the
scheme as they conld then get rid of Guindy. This question affects to some®

_ ce WY
proposal for raising the level of the island (2s an island to be abolished), and hen
allusion to the subject.

. ation
13. The report, though comparatively short, is one which has for ltfs P:eg?riteel
required considerable investigation on many points ; but it does not, I eati,m g
Justify the time taken in its preparation. It has had to be prepared at & taff at ™Y
many other pressing works had to be kept up to date, and_the small ¢ date thed
command has been unable to get qut the plans and estimates at an earlier
that at which it is now presented.

me Of

14. T send the report forward with some diffidence, for I am aware ﬂ%?: s:rtuﬂce

the measures proposed may lead to considerable discussion; and seeing thg 1c1<a|Is)ix'6 that

of the subject and that the amount of money involved is large, I W(?ul the adviss-

overnment will, before sanctioning or disapproving the scheme, consider d Capteid
bility of associating with me (I presume to suggest) the Chief Engineer 80

: seetd
Street, R.N.R., for a consideration of any point which to Government may
demand further mvestigation.

. 1
15. Except perhaps an improved water-supply—for drainage is very close which
ciated with the improvement of the Cooum—there is probably no other Worktend to

can be undertaken in the City of Madras which will, in a higher de%reii; peop!®;
eusure nat only better health but also greater comfort and enjoyment Os.,., adras
be river, a large portion of which is adjacent to ono of the largest air space

. . 1t8 ﬁlthy
most important play-ground, constant] y reminds us in no uncertain tone of 1t

condition. [t tells indeed that—

y 980~

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

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

That is what the river has been called upon to do for years past. Improved Idhave in

will prevent its being called upon to do that work in future, and the works embrant®

this report recommended will, when carried out, wash away, I trust, all rem

of the treatment the river has received during the greater part of a century. Hail
a3

. 16, The reproach lately cast at the river by a writer in the Madr
ViZ, t—m .

“ Ignoring all that science proves
“ Or sanitation {eaches,”

n be ablo o

will, T hope, be not much longer applicable, and the river, I trust, will s00 many

 Possess in truth, and not in ridicule, as at present, that name to Wwhich 1:5; though
years ago, must have been rightly entitled, viz,, ¢ The Silvery Cooum.

17. A_s the scherde is one of perhaps more than local interest owh}ghto rap
the professional details, T trust the report may be printed and the plans litnog

14
som® 0
hedw

St

ENCLORURE,

The River Cooum.

Scueme for its improvement within the limits of the City of Madras.

. atoof
. The River Cooum takes its riss some 29 miles to tho weet of Madras. At t}ff BC O;nd it
anicut, which is about 9 miles from the so2, the river has atfained a length of 20 muies arved

! . ¥
recelves In that length the drainage of 200 square miles of country. The maximom 9 sf he

e drainage area below tbg e
does not exceed 13 square miles. "I'he area drained within the City of Madras amounts f‘%, squsse
miles, 8o that on the river entering the muricipal limits it has s drainage ares of 2

miles, The course of the river within the municipal limits is extremely tortuous. té::re it

with windings extends to 63 miles, while the distance in a straight line from the place outh i¥
erosses the municipal Limits to its mouth is only 39 miles. At about one mile from its ™
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i i i ies the valley of what used
b ith the Buckingham canal which occupies y of w

to (i?en ﬁ;?:-ig :hzaggrvzhc:fv;l whi:b river sgirted the south of Fo,x"t 8t. Getorge and joined the
Cooum river near its mouth. In the plans to be found in * Orme, thet }:m s s;,l]maldy sPo}i,en of,
4ppears to have been different in position from that it now occupn;f:i1 but ! gﬁiehassk irf:y;‘ o::% ta
tonnection somewhere near this point, snd that portion of the x&?h anz pioh akirts For 6.
@eorge is now designated as a portion of the River Coonm. 8 gg ;nio nsidet:a al bg:i 2
vonnection with both brauches of the Cooum, and during floods ksen pousider b d{‘a:
Water down the Cooum. There is a lock 01111' tge_ catl;llfg &g glg?d‘?v})’f; ;gg’%}t a;:yér bzt;nils 0 I?en ”

t8 purpose is said to be to keep the water high in :
the ’;ea. Itlalso limits the a.reg of the Sood «ischarges which affect the Coonm.

- h 61 of report on Buckingham canal (G.0, dated
141;112};2[5.:0}111&;8%6;“ Np;o%zs;adw ;miéo P;il:;grlt'ﬂfhe drainage flow south of Shadayankuppam lock by o
y » 7

dmim’*@a chanpel and drain info the canal north of the lock. This can, I think, refer only to

that portion of the canal between Cotton’s canal and the look zlxlzentim };i;'z!;:edggs ?:t ‘;te%g

rtion of the canal between Cotton’s canal and the Cooum such an  has Do sy ot seem

¥:asible I am doubtful, however, if any portion of the mangcilmeél a8 eesouth of Sha?ia: 8;,1-

ior the purposes of this x:eport, 1 bave c(;ixside;e% ntdhi(:z ;ff:;fee ;ii;; ttoe ﬂ;‘:l,;:.g e Coad ):1‘ o
: 3 canal an b . " b

aggm ilofilia.aizsl :gt;li rg:tgrﬁ?e }t,l;: to be included on this account is that of about 8 sguare miles,

3. It may be taken therefore that on entering m“n.mp'f hmlg’ 3;1 3,8?:: %&g‘igf&: 2;:3?;
miles and that at Law’s bridge, just above its junction with the can. 't strictly seonren v 93 5
and below this point 2158 squere miles. These ﬁg“;% 9‘1;}‘ Iiln by the %:: eking}ml’n canal
sqtlkx_are miles ig the area drained tof ﬂ;‘: ;‘;}Z“g&‘ﬁi&; t:::inx;(();uiaa not been shown that all the
gralil;:a I;ag'oinbtﬁgizxfgl ?i?l gxl:%:r ]1‘)‘; the cut near the .Pemtent;lar{ ?\IT]S g;e‘grti‘gt f?fhf%wn by
the no%th branch of the Cooum to join it just above s mo%tth; ro oft bo a0 c%p fod. gures,

Owever, given ahove are in excess and may, for the purpose o port,

to the north branch of the Cooum, my observations in the

+. Until I again rofer specially d Lo relate to the main branch alope.

following paragraphs must be considers an .

6. As before stated, the Cooum within the municipal limits is of an exceedingly tortuous
character, ’ )

s jom of large banks which are formed of course on th};

con 6. This otrqumsil;lance cau:gs :i}(liz figfg;gt:r’zl out %c cansiderable degths. er‘l;}}xlz forxtnatlé)n of

n sveexi sxd].‘e, wh:ile the 0?:;:3 scours above the bridges neoesaaréle{i fi; sagege x scoiie 3 rg: ur:s{;

and on :}[;escognoavee(;?;(?%f the river just below the bridges, the grea

depthy—pide Cooum sections Nos. 3 to 3-B.
The river, though partly a tidal stresm for a part o

i lagoon £
With sea water, is for the greater portion a 1oero !
Water with no ’outlet, but liable to sudden variation on eao

ally only for portions of the months of
?e ﬁlﬁzv:: aﬁ?:lcllatéy of cutting and closing the Cooum bar

f the year, and during that time filled
1led with a mixture of fresh and sea
oceasion of raiufall.

7. The Cooum is in connsction wit
October to Jannary. The following tab

during the last ten years i~ .
= Number
Partioulavs, of days Remarks.
Year. Month and date. open.
.. | Opened .. o 59
1880 ., ., | November ¢ Closed "}
Januvary ! .. ) Dpened . } 40
1881 g November 120 o Clgeed . .
Decomber 2l .. o .. | Opened .. } 62
1882 ., | November B e ) Closed . .
1883 JEnuary 18 .. o - Opened ve "} 99
: { October 16 .. o .s } Closed .. ve o es
1884 { | January 22 .. et 'iQ0pened .. - "} 95
" 1| October 19 et Closed - )
Janus 2L e Opened b, e e } 31 Closed of itself,
1386 . { Novem X 16 .. . . C]Olﬂl ,e e .
geoem%et lg .. . . 00;:1 .o } 30
1 ovember . £ Ci .o i
36 o Decamver il li|Opemed .. e+ -} s
8y .. L ‘(I)ctobet g? e mosegd T } "
] anuary . . .. 10 P
88 .. { Ovtober 30 .o o olosed s e
[ | Jnnuary woooono oned o0 15
1880 Dber R S 1o U
Docember 18 e Glosed o ee e
Do. 2. o

1
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The riVer hﬂ . o
canal, the AE;J:O ‘t‘ﬁ““ﬂ ¥ during this period indirect connectiom with the ses 9id the Juset
sometimes at hj i]s u ua}; mgh{:m canal and the Kortalayér bar and during the hot abot?
mean sea leve] § W Ting tides with the Adyar bar open that river may rise from 60 to 70 o
the lock which is pl en the Junction canal and the Cooum is lower tgan the AdysT them
down the J unetiog aced at the junctinn of the Adyar and Junction canal are opened 8% :( th¢
ooum is insigniﬁcaca: al to the Uooum takes place. The result, however, to the -hwl chot
the Cooum iteel nt}’;“ the water has to spread a considerable distance up the =%, i
the Ennore ber ok, 2,00rth branch and upthe Buckingham caval for 7 miles. Similasly T,
Shadayankup ampfnkam} the Cooum and canal lower than the water to_the north."é:qu"’"
of these supplies too:h Wgh the lock open & similar action takes place. Looking to the iof A
oomsider the Cooun fo: ooum and the very slight result when the supplies do take 'pllw:t ‘:nodo‘
through it of any gort, - COnt® Of the year to be a mere tauk or Packwater wit
8. Th
water, it isrzﬁffﬁut t}:e summer months, thrugh it seldom receives direot supplies of ﬂood(‘;’;t””
adras, I "ﬂlcula&n‘;, :g- eqntmually‘ Teceiving large supplies of polluted water ; d th:h‘ r(ﬁ“
bank ’ 08 into the Cooum (excepting the canal) through 21 sewers ofr'heco"“‘

bank and 13 sewer
80n the left bank— 10 less than 1,000,000 gallons of sewnge dai .Y'K tnlﬂy‘;’ o |

18 not, howev :
'nuors are ef;éeélm’ll the ?flonths its bar and the bars of the Adyar snd the /¢
unaffooted by the ses, for I have observed s very distinot B g it wsy

in the Cooum dyy;
‘?lﬂnd throughdtulgnglbi,; Itmt season ; this I believe is caused by the gen-water findi? ot 1B
ooum from the adjace atnm at high tides, and this water, when the tide fulls,

o nt surrounding land instead of returning to the ses.
> L1he co i iog §7°°
for all kinds O?Bantug?hm,y of sewage into the river naturally renders it the bmedxﬂgm sl
exposare of the or %r isms, and the want of circulation in its waters and the oongeq“‘:)dm@u.
8 5001, however gas“sms to the air are circumstances eminently favorable to their P ghowe?’
of rain, the organis any very slight circulation takes place, such as may be 08 by o3yBY%
nation and cons ms are at onoe exposed in large numbers to the atmosphere and the” ture of
fermentation angq:enf destruction which the late Dr, McNally described 88 wof the P0 hyte
1n the presence of 0"“’ 0gous to the conversion of sugar into alovhol by the aotion of mxol'ol:" the
nature of ammonia Xy%‘c’m, results in the production of offensive and poisonousd '“.b’“nw thoe?
Who live in, or may hen such results are produced, the inconveuionce and puisai™ ot pro°
tuinent of the Mydeome to the vicinity of, tho Cooum is very great. Seversl of the By "the
’enitentiary, th P buildings, such as tho * Senate House,” *‘ Government Houso' oo
number of by ildie Genoral Hospital.” the “ Women and Uhildren’s Hospi " and ® thsb
the existing stat v8s on the Mount roud are adjacent to the Cooum; it is evident, therefor?
® of matters is & question of no small importanoe. ’
biﬂey s

10.
during th'lc:?: ;i:;ges of the Cooum has for many years beon a source of constant 00mP
-1 Leg 88 1nany suggestions have been made for its remedy. »
- In . -
desoribed, the :hz easre 1.882v o“jmf to the Cooum being in the state whioh has bees P'".fw"
water at high tiden ?)mr ,M"d,“’a officer of the Genernf Hospital roposed the o8 i
said : *The remefl' r. Cornish, who was then 8urgeon-(enersl xI:x his order on that fugreooll ,
tion, but instead fy suggested was tried on one occasion within the Suwon‘ean 8 ettt
was let in ot o £ rg ab;tmg the nuisanoce only increased it. Un this oooasion ( 1870) the”:’m
of phosphorescen e w,r"n the ses was full of a species of oscillatoris produciog the ph“’ﬁonl of
their existenoce ceri hese minute oreatures dioa(i)e by myriads under the chan "ondlh, rive?
on any portion :’;‘.upl‘pduoed 8o fearful a stench that many persons having to pash DoAY fteu P
in June of that el tidal length were attacked by sickness. Fortunately, heavy raifdl

year sufficient to force open the bar and remove the oﬂensi’ve matter

12. It will have b ; 1ve B0
© oo noticed that the oause for the ordinsry recurring oﬂen;le" aat o

deseribed b
ciroulation {n If?ll;e hfioNdly and on the special occasion noticed by Dr Cornish i ¢ ¢l pom®
ver. In the ordinary case the snimalouls breed ‘undisturbed 90% oqee s
nation Bea

sod

rainfall or other cause bri

in the e ringe them into contact wi

b i e o o 5 ot T o ety
er comparatively fresh. There is therefore but 0B® :f the W= s

d

one alone which can ;
i : P Prevent this recurri . el .
in . urri n
thrtme E::: tl}: 1 oconstant circulation, tlrllg ::‘;::1:111:0 i m% ot qu 01}1“;39 , ‘“’.‘beﬁ
g ©_year unnoticed and at th ulee if they die will die mll o ex0eediIRG
B

decreased : U & e 8a/ i : : 3
Geosand ad o suince il . T G e S aeand S5
water and a constant inﬁu;'ofw,::,:ott the letting in the sea-water alone, but the W‘”:dow sod
73;1&35;3 have  bosn vory materi iy eg;at the oonditions of life in the O0ON™ ho ,,onsm::
1 Prtazoae to eﬂec:ﬁx?: tl'or?::r?"f’um and a corresponding daily rise and fall of .obo;"
. fl'o ohange the water in 1) eC me fo ‘;’;:01188 the engineering details of ™ yain
this 88 quickly 88 posstbie Lt U 0U daily is the object to be effeated B it is noopmsry $
it will be noceseary to ‘e and to limit the l{ow to uj f offected an 'lbl For thi® P“zg:
Place a look across the Buoki:mmaﬂ mg::“poé? o. K0T idge

; the remedy therefore reoo:mme!’*d“tiha tide.
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gm’ must also be placed somewhere in the river, because it is impracticable to keep the whole
' ver within munieipel limits as & tidal river; the upper portion of the river therefore must be
reated in a different method from the lower. In the upper I' ropose to retain tl}e water in tanks
8radually ascending one above the other, the lower portion will be continunally tidal.

13. The point wh s s+ line should be has been of course & matter for much
8- The point where the dividi “gtﬁf,’ site for the dividing line a short distance above Harris

© river,

the 14. Tu para. No. 8 I have already stated
left bank of the river. All these drains en

Permanent weir.
. 18, That these i ost predominant cause of the.production of ox:ganisms and
&imalouls of t,,,lfssoi::u;seeaéehg:&;nbe gtlz)a.ted, and until these drains are wholly diverted from
e river, the river will never be iu the condition it ought to be. These drains in floods bring
down large quantities of silt into the river ; at other times they bring down sewage much of
which ig geposited at or near their mouths. It will be many years before the muuicipality are
abls to divert all the sewage from the river, but as the villages of Triplicane and Chintadrepet
8% most flagrant in respect to their steady discharge of sewage into the river, it scems to me that
these villages might well first, before any other parts of the city, receive attenfion at municipal
ands ; pending guch mensures, it is my duty 0 8 gost certaln an:a.nge}rln euts which will, without
Werting the drainage from the river, tend ta filter it before §nteru(11g ¢ ehl:xve} and also allow of
removal by the municipality from time to time of the solid sludge w. ich I propose to arrest,

These meagures I shall rofer to later on in this report. ‘
rried out, they will prevent the pollution of

18. suggested are cs
tho ., When tho mastores © btve Su8EEZ L pat yeas nd ho consoquent posent sate of

® river have yet to be dealt with.
¥ siver gots cleared by anpual floods; but it is just as

17. To a cortain extent no doubt the 11 and slso that a 1

erty; et . or got clem‘ed. at all and also that a large amount of

silt ?;)g&i%tilarge c{eposxte 1{11 thne; :‘1’:;3!{;@; itsgorigi“al site and re-deposited on the convex curves
s merely snnually o on increasing, thus narrowing the river and

. ich
of the river, where large banks zll‘leofg;‘:‘hﬁe:f 11-21 the concave banks at the bends and also cause

Causing an increased scour and ;
the Sooding of the lands adjscent to 18 banks. .
' therefore are these :—

18. Further radicsal ixm)rovements necessary

to.
. (1) The removal of the banks ref:r;:ge 0. dod.

(2) The restoration of the bank; e Cver.

(3) Deepening and rg—aeotionin ver so that ab ordinary seasons it will be confined to the
oénty (4) The proper tt;aim"l'go (‘i’: g;ﬁ ‘:ew to deposit ?1116 silt tﬂi) 2&1368 down on the convex sid:
ot e of its bed an: d“m:’f side, and for this purpose ;ﬁi’:ﬁ lwo Jld g:zynes, &o., is necessary,
soour away 1he oonce ¢ certain places O wharves Wit o] some extent, serve as

(6) The formah?: e ord & it the landing- of goods at present effected in the

groynes or training W:
muddy foreshore.

thei (€) The restoration, im
eir future protection. g) will allow of cargo boats proceeding u .
sal No. ( will ensure 8n income to overnmeit £r£’1:b1r;vf;

1. T tance of propo ;
he accep % and of No. (5 f wharves which would, I believe, be productive

much further than at presed truction O ald, 1
€Xooss of the.expendit.uneht;n tgge coggstha wharf ereeteg %Y glle munéglpg‘hty at Trovelyan basin
gﬁkka"r — m’ﬁ“:etlfetmtp int o whard was covered Dy the profits from two or three years
Blaek Town, wher :
inoome, ' & at first glance, seom to demand any great :
tions do 1% - great expendityr,
but ifov;ﬂ'fm::l?o I:I!Jns? g:s«‘inee ing details are GEORSEED that they sbsorb & large praportion of
! s mate. .

the tota] amount of the esH™® of times rises higher st certain points than its banks  tp;
21.{The Cooum When moflfl’gdd’w g's en, in the village of Chintadrepet, &n:iﬂ:; tt}l::i aa
'Msdx“ o 1l waterway afforded by St. Andrew’s by; dgo .e[:,

bank of the Cooum, i8 98,1 Ghere t .
reference to parggf;Ph] tgé %’ is at that bridge)
e shaw hov 4. Andre®'s bridge f%ﬂin?néh&%fﬁgﬁzeﬁf)ﬁﬁt?e :gq-dway 8, &a., are algg
" . ¢ C al 5 T \» Bre

22. Below Eb got; the &% 3 ¥ g the river between St. Andrewl’z’ l::'igg};e}xﬁ;edﬁa“} L
Ws

e ‘ jon
fleoded ; the ﬁooge:i, put the roadway J; the inconvenience of, and danger to, the pub

that 21 drains enter on the right bapk and 13 on
ter the river below the site I propose for the

p,ovement and re-sectioning aund turfing of existing banks apd

h nbukiet ; .
D O ery 0 boo Qﬁg"ﬁzﬁ T T of th'river tho road cught to ba raised, o C ¢ on
this eoount sud 108
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23. Above the

i ifforent S¥gg
DOV Point whers T propose ¢ lace th ir the river assumes & di pﬂ"ﬂ " i;’rf
to that which 1t has in the lower ! E Tt b vars toarelr of%?f&
expense® @3 o

bies s ®

tion and the commission of nuisance. Dg:’ the

only small bodies ; &, .

b‘”t
. ioes whio.
98 are washed is not uncertain. The iron weir sluioes dem Yragy
érected at the C’ommander—in-Cbief’s and Andrew’s bridges are much too low t© '?N

; ttom, snd
R0 Sewago enters . |y reaches. It ia very broad with a sandy bottom,

: . es
¥ 18 extremely shallow, and in the hot season is, 10 faot, & s
® 18 decidedly ugly ; its banks are very ragged, and large

1 emaIAe .
Water for any distapoe back s0 as to complotely cover the bed, and it has becr T MP:;
these sluioeg probably let out more

o the P
8 water than they retain. However that m% };mep_ the bed
0n which their ereetipn was based, viz., the retention of bodies of water 80 -a?,i lo I ot
the river covered throughout the hot season is & good one and it is t,heg) rl;;i tly di soour®
to adopt, but as to the means of attaining that end my proposals will }iichgl ot
greater depth of water is necessary to be of any use, and the manner in W
their object will be found among engineering details.

24. When the river has been d

found th"t.’ s
(1) There will be a

ealt with according to my scheme it will ::is pridge Weir
gradaally increasing depth below the Prorosed Hs -
3 constant circulation of the waters and the riyer will become a tida! oﬁeih orin flood OF 000 o of
(2) The river will be trained and flow in the centre of its bed w ?i the presen expo

ted (8) The banks will be improved and will have proper slopes, an 4 g“"’m

Sulted sewage banks will disa ear, :q hridge & ther
... (4) The river will bs pnavigsble to traffio from its mouth to Iitar;‘? ﬁrew%od snd €

facilities “wil} be placed at the disposal of the publie for the impo
commaodities,

. . ar.
(5) The periodical smells which arise from the river will, I believe, disappe

s ht be
. 1ght
: ; d bathing ©
(8) The upper reaches will be a series of lakes suitable for boating, an
allowed at certai

ted.
1o places. The washing of cattle should, however, be prohibite " o
. porth arm®
C 25. I have now to consider what steps should be taken in regard to the
ooum,

The points for considerstion are these—
(1) What is the neceseity for this branch of the Coo;m at all ?
(2) If there is no necessity, is there any advantage . d°?
(3) Whether there would be greater advantages where this branch close

: t
(4) If the branch cannot be closed, can any steps be taken to improve I discharg® the
resent to discharge or to P”"tmuy

_ . . ¢ the AE7L
ﬂood% What is the necessity ? It serves atg am canal, In pars 3 I stated tha aﬁ th

waters brought down by the Buckin ition th® 4881
g8ve ware not gstriotly accurate, because I based them on the tz“f’g::linage 08B &, 80y
drainage of the canal passed down the main branch of the Cooum. I ewhile this m‘;yit msy
n one necessity for the north arm or branch of the Cooum dmappears.b noh, ViZs tha "

there are circumstances which may call for the retention of the north t’”‘ rosont 4068 do 89 " ¢
roceive the storm drainage from certain portions of Madras. It in fact at p overflow for Pn

the “Beoop-drain” whioh drains the og lanades and which is also a st}?"{)lmnch) betweebriﬂﬁ‘
the Black Town drajna e scheme, discharges into the Cooum (nort

ing flo
Wallajah bridge and the edical College. This branch of the Cooum also during
down 2 supply to the Fort ditches.

be
in 08
he draint the
(27. s to the S°°°€'dmiﬂ» if the north arm of the Cooum were ﬁllei uptto suggest ft:1
carried to the other branch at 8t. Mary’s bridge, Puth I }Il?aﬁ E?to eén Soub water u ot
* They can be Rlled from the proposed canal if scheme ?llmg tht) eeea. (i) t the north &rm ce‘t b
Nyo. () is adopted. TOm 1 mossure i
them ; perhaps as a sanitary meast ™’ = ..o
em ; perhaps hether military be
suggested that they would be better filled up altogether with earth, Whe !

may N
nk ¥ i
will allow of that T cannot determine ; this, however, is a slpall matter, and 1 t};fl the Coousd
taken for granted that no Decessity exists for the north arm if the main bran
suﬂ_ioient to carry off all flood waters, and that is so beoau::}-

(1) Both branches discharge thro

{8
ugh the Napier bridge. } a1 allow ©
(2) Because the proposed imProvef seotion o Government House bridge wil a1 be
similar discléarga. will

(3) Be

: dges
oause the improved seotional ares of the river above Government bridg
also sufficient,

poe
t 1 oal ",
28. What then is the advantage of the north branch? Tbe only advnntagexfg’:f the m:uﬁ
is that it affords a course for boating, but if it be done away with, the improveme
branch will compensate for the 1

ly 8 tios
oss of th . i be necessary to suPP rti
open channel to carry off to the s:: ‘t)he orth. 1 will perhaps be n

. 8
drai the south glacis a0
of the island and this is provided for jn tllx:x :;gx;af::_m the slope of

gihe
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h , namely :—
99. What would be the advantages if the north arm were filled up ? They are y

: Black Town and Mount road.
irect connection between 1d be afforded.
1) There would be a more direc! Body-guard road wouls
E2§ i ;nu(’h'“fante% {’:ﬁmﬁfﬁ?ﬁ?ﬁgﬁ tootl}x’e%sland, making it much more valuable for
B e e o bl usernents. 1 Hospital and College would be
military purposes and for public am rounds of the General Hospr 14 require to
btai 214 )tl.:t mgcgj-rw:cﬁt;ie:(:gztggittgothgfgthe South Indian Railway the access wonld req
Lo aine ong : , which in propor~
be aoross that fne. ow thrown out by this branoth :}i;ﬁg‘:}"‘?ﬁe geonvenjgnogoof
. (6( The summer Od:il:l?r’all:le area, would cease 1r,ot }1;0111; neeml publio,
gzoen Ft?n}btstlf: tl:d?::laoz(;ﬁage the General Hgsgi)t&l] ?:fldtheec%oum would bg at ﬂ? ztlzgc{)l gre:rgei;
) ¥ main br . s ight al e effec y 4
d (?1) tg‘he_ﬂov;agifo;hzgﬁglgg 1t1]111¢130h greater. Th]f objeot might also
speed and the cireu

) join.
where the north and main branches of the Cooum } ,

iting, by means of a light railway,
cted by depositing, ) ght Tai wey,
80. The filling ;’ f thzhbra%ilgh::s lgx';);fcgﬁ;‘eto cover this, sufficient soil could be dug from
the excavated earth from the n

ek sfor lling u0 t?i:‘:;nch is objected to, this branch can, of course, be dealt by measures
31. If the closing of the

dvooate its complete closure. The
; b, but I strongly & dily appreciated by a
similar to those proposed 50}1)' ytlzﬁ ;naaéx;pit)ir:s% ¥ hat mossure will be more readily app 3
full benefits to be attaine

i h closed.
study of the plan of the present island with the brane

for a distanoce of
k branch of the Cooum

: ds from tho mort ide is to be allowed to flow up the
o et fon Sty e?nal :;tBIECk is reached. Tt %}8 t:tix?l 1as,.s ghis, I venture to think, is a
7 miles before the §%adayantg&1i)n D Ol offacts of the tide,

oanal, the Cooum will never

inion that lock gates ought to be
obtz w strongly of opinio ite at St. Mary's bridge,
necessity, as | have alfeagy. dméilcujtfdé;igz has bee?i sz}x)ff?t‘goigrbgﬁ? ts}l1 :Se sbjocts. y 8
erﬁl?tﬁdb:f;;esféq%ﬁg f‘en;lwsjgl ;md widening. Thf ngur the Central station. His Grace the
whic ne
lace & 100 d erected at the Central
33. This is not the first EI‘OP:;S‘;IT 2? IL)&adfas, had a.btemg:tm{;{) f?lllll;,s regards the Cooum and
Duke of Buckingham, when Cthits Jook, which would be m art of the year, is that the canal for
station, The main objection toal at & high level duringa p No doubt a large number of drajns
robably aleo in keeping the can h polluted with sewage. and as there is practically at present
galf a mile above this point is mrtui? vI:'ill be diverted fron;dl tl;e open) no circulation, it does not
flow into the canal, but these sho h‘yh time the gates wou ill, from a sanitary point of view, tend
{exoept in flood times dmémgio:;; ;ci the point indicated will,
tion of &
appear that the erec

" £ the canal.

to aggravate the present condition o jready stated, & lock sﬁ°“ﬁ§%§§?§£“ff§13tﬂto%§ _nvger"zlexr:!:g
34 (For reasons similar to thosetﬁe Adyar is no doubt & zge Cooum can be prevented from
f the Junotion oanal. The Jook S8EE ARy, ame time the Cooum can be pre the tide in
:hethzd;;? ;an be sent btot giee chg:t?;;) ;5 how best ;fgrt‘i):xsmt% tho 1oss atoa to bo fledin

i 3 in proport ; i d out flow of
flowing to the Adysr; bu be no doubt thatin f»fect circulation by the in an
the Cooum, and there can or less pe

A . more
depend our success in keeping up

liminar rtion of m
the tide.) nolude what I may oﬁllrtitgl(: d%:ijlls witlg7 tﬁz eﬂgineering
35. With thoso romerks 7 2o wProposals; the latter.npgvhich it is proposed to varry out
report ‘which embodies g?;?t&i{s ’;‘g’ga rding the maoner !
features of the scheme &

the work. Engincering Detasis, &e.

aoed Dy 8 gmall scale plsn of the Cooum within Munieipa]
i been pref
36. This report b pa

limits. \ . Nuﬁ:b:r ot
87. It is accompanied by— Partionlars. t and as proposed a e; )
. edont an: ..
1. Largo soale-plaa shon g owing prosnt.ead Broposed levels 1
. 8T N M orn Ve P o .
itudinal seotion .. .. sections of the
2. Lonil d. &o. .. L howing the proposed new . . .. 7
of be otions of the river 8 . W th uth of
88 860 e . . nt & Mo
) Cﬁwr d .seotio'n's of the proposed gmng?l.ne at the Napier's 1
an! . . spe : at the Napier’s
+ Pl?:er o w4l of the lifting bridge R
S}:1 toh-plan and elevatio " pridee and cross section of
5, eton~ .e ve . . o an cr
ﬁdged. ‘aotiox.xs' of the weir at Hams bnd.g. e 1
6. Plan and 8 . et

: P
wharf wall .. ' 1
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Number of
Particulurs. . sheets.

7. Plan and sections of lock gates at and improvement at St. Mary's

‘)bridge.. . . .. . . o S

g- Plan showing the extension of 8t. Andrew’s bridge . e i
0 an of the place uow called island as proposed to be improved

- Dections across the island showing relative levels, high and low
water mark, and the flood level as proposed .. .. °t B '

38. The £ i ing o ”

Coons't e first question to be considered is the method of opening and keepiPg

8r and this is a question which must be considered a! some length.

o 319' The experience guined in the construction of the Madras Harbour has sho
it u groyne projecting from the coast will have the effect of acoumulating sand 10

it vghile causing a scour to the north of it, because we may consider that the two groy® *
arbour as one groyne of great breadth.

40, Undoubtedly a imilar effect
. groyne at the mouth of the Cooum would have had s simils
the construction of the harbour ; the first question to be considered is, will it have it PO¥ )

41, - : xee
tively thVe have first to consider to what, at the accumulation of sand and scour; 8%

. . {
< . . etlon 0
42. In evidence (66—p. 4) before the committes apgointed to inquire into the gu°

s
the positi reply 7
quzgﬁ?g:fl:: t(())ftti'ile eutrance to the Madras Harbour, the late Mr. Parkes said;, 18 pwind 80

© general direction of the sea : * It seems to be quite independent 01
(faz:.s:s Igan se0 ” and (56—p. 4) “ It varies little to the nort% of a line perpen 11:39“1“1 the
tand a little south of that line;” but if }Eamgmph 104 (p. 8) is referred t0s ot0

) m
airman, with reference P e AP ) goems t0 705
point to the seq ::gegrmen to a letter by Captain aylor, saying : * This all rather gottin

fecompanying the wind and not to the independent swell that is 8% uth ¢
:: tﬂ:ie eutrance.” Mr. Parkes: “ There is no dcubt that It)he seas do come from io;g » gnd
ins uring the south-west monsoons and from north of east during the uorth-east mm;,ere, wig it
bel.’[ml‘?}graph 108 (p. 6) we have the Chairman saying: “In no case,” he s8y8
ieve tha.t t‘he angle exceeds 30° to the general line of the coast. P” d‘sch“rging
into :l? - This 18 an important point  The Cooum, when ite mouth is open and.when 193. to the
oonst, &e :le’? with any great velocity, discharges at right-angles, or almost at pght"“‘g s0h snd
o ’d'n 1o the following sketch is shown the maximum limits of the direetion ©
ccordingly the line of the waves breaking on the coast :—

wn thﬂt! o &
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44. Now the bar of the Cooum within the last ten years was open during portions of the
months of November and December usually, but sometimes from October and sometimes as late
as 21lst of January. During these periods the direction of the sea and, accordingly, the waves
breaking on the coast, has been that from the north of east or as indicated by the arrow A B, and
it has been observed that, before the bar is closed, the river lows more and more away to the

south side of the channel which the river in the high floods scours out.

45. There is also & series of currents passing up and down the coast parallel to it,_which are
caloulated to run at a velocity of from 1 to 3 miles per hour. These are not necessarily always
in the direction of the wind, but generally when the wind is from north of east the ourrent rune

south and when the wind is south of east the current runs north,

46. We have at the mouth of the Cooum, therefore, two facts to deal with—the currents which
convey the sand up and down the coast which, owing to their reversed direction, lodge at one time
sand on one side of any projection from the coast while removing it on the other, and, at another
time, reversing the operation. The southerly ourrent, however, acting for the longer period, is
the cause of the deposit of a larger quantity of sand than the northern current.

47. Having seen how the sand is lodged, I now return to the original questions—Will the
harbour have :gy effect on the 1odgementg<;f sand at the mouth of the C(;m;lm ? As the harbour
is north of the Cooum it is not likely to affect in any degree the action of the southerly currents,
and, from what follows, I do not think that it will much aifgct the fuorth}«irly currents. The
outermost point of the harbour bears from the Cooum mouth 33° east o goﬂ? LSO that the mouth
is unprotected from the north-eastern winds and as 88’ is only 3° more than the m‘;j“.“’“@ angle
at which the waves may approach the shore, there will be little or .Iilfo change in their direction.
I am of opinion, therefore, that the harbour will not cause any difference in the result which
would oceur from the Placix,lg of a groyne at the Cooum than if such groyne were elsewhore. The

d by the harbour, of course, will continue, but

1i 1 shore line, causec : .
f:l::goJ: gr?;:ieiow%hlengf ;::genst the scouring action which will take place o the north of 8 groyne

erected near the mouth of the Cooum similar to the action which takes place and has taken place
to the north of the north harbour groyne.

48. My proposals, therefore, for keeping open the mou N
(1) The improvement and extension to high water mark of the groyne now existing on the

south b?;l}k Zt tilg ngOﬁ% }I;g‘tl?c;rth of this (thus taking up two Eﬁﬁ 'Oftihe e&is{éing_b:idge) and
widening out %o 2yOO feet at high water mark and extending ?(I:T ) 91'0 nanon : I;l.;mf‘th i
(3) A breakwater groyne starting from near th(? ond of To- l? . fy6590 f ;mt ot son
bank of( the Cooum from gfgi water mark and extending to 8 length o oot ata pont some
530 feet from high water mark. -

49. The general result of this groy

th of the Cooum are—

i h and scour th
ne will be to shxgt off sand from the sout. o
Cooam mouth and the combined action of the two dlv?fgmg grgﬁe!ia\;m;ﬂ{‘ioge tgff:)vr;?e : fﬁf"ff eﬁ
through which the ses would have 8 realtiy:é‘;l"etsi’;‘i'e é’l kﬁ’ pl?; ably ke e%; the g;lannel dlesr, l?utgif
t?lfl _fihannel and it; ?bileqlie:g 3%%& ‘;h:n hereafter refer, may be ocoasi?lnalllly usbed for that
prpors, g‘? o ing gn gees 80 as to give the river & funnel-shaped mouto , have eﬁ“- shown
E:?Im s:i: theIIv:;tgiltZ%io%r?fmCiv’:il Engineers to be the best form of entrance to prevent silting and

the formation of a bar. .
rma mn‘o 8 ak i1 to the proposed sea groyne, it is well klnown tha(lr, den 1;1;19 south
e of the hoxbens werka was beiag constructed, {he sand mop By B0 N o ammect
mﬁ south pie:rin the south-west monsoon but also Ptfsego;:? would, according to Mr. Parkes
the sand altogether, and to pl'eV,"nt gzo%&:;g;goiu Ston; at a cost of Rs. 66,000, and that. gx:oyne’
::guuli(;e (?nlg;oa.{?:sz ?ﬁefiﬁﬁﬁﬁagg if, one year and another groyne would have to be similarly

added the following year. .
:¢ will be well to make the proposed south
S ts, therefore, that it v . .

oy Tt o et o daaly of suffciont Lo gl 1 e Gooums ratn
north of it and aﬂqrd sufficient p::ﬁge; etw alone ogn'determine, but looking to the design
What that length will finally be a0 od g:d Jevel of the river, the breakwater groyne will not

proposed hereafter and to the intend d the cost will probably not exceed

line an
require to extend morg than 530 feet .fr}gg f,}jl;}f }:?::er !;asrk will cost about Rs. 70,000,

Ras. 69,000, The other two groynes Wit . . -
Cge g he outer or sea groyne at the river m(iuth 18 8 question that
52. The proper direction of the o gome study. I sm unaware whether

involves many considerations and is one which 2381:;1?2 been answered either in theory or practice.

the question which I shall now consider has up conists of two_groynes (consider the two as one

53. The harbour works, as i8 Wel}j‘t::;:dﬁon and direction for the groynes was, of course,

- . . Inth
ﬁizﬁn?foﬁ &%ﬁg&:ﬁf&ﬁ;ﬁ :vhlfi:l}lmé'g not come into the case I am about to argue © present



48.

case t ion 1 . .

sh ;;e i\&;‘;“l qN‘i)eStl_OQ 18— What direction should the breakwater groyne take with reforence t%t?;
one side and 5009;' it Zs well l‘mown that a groyne at right-angles to the shore, arrests the 88D ®
the season of the‘ rsegr &w:\;%r in the other, the action being reversed from time to time Wor.dfgnd
consider it in !‘ela{ion'on © may, howover, leave the north-east monsoon out of the questi

1y to the h- " : on
th i y south-west monsoon. Then th nt is from the 8
shﬁr:}giz s:}x}uke the shore from the south-east more or less, Bwiueae\éﬁ; 10 8, Tight-angles tohﬁ:
i 10 od eme §reptest scour to the north of it? The greatest scour can only be achiev ‘{:deto

goment of sand to the north of the groyne. Now the sand which would be lodg 4 of

the north of
the groyn;). the groyne must come from the south snd it would be sand washed round the &

54. The groyue the . no sand
fro ! n ought to be'm such a position and have such a direction that the
e;rggé t;ouih gﬂl bo arrested as slightly as possible and in such a position that he 9“”?::
which won 1?1 and wiil be diverted from the shore as much as possible and be aleo in & dn-ecf»,n
carriod towarggc%rg th(;x mouth of the river from sand which has passed north of the groyn® boind
sooured to the 1 ty the waves. Now these objects, during the south-west monsoos, wO °h the
line of the wavgge;::{t: :hx teﬁ, by placing the groyne at angle.not less than the angle at whi the
line A B. e shore during the sonth-west monsoon or in sketeb accompanying
55. There are, however, objecti to bed
lon . ’ er, objections to the groyne in that position : frsfly, it would have :
of gfg‘;{ﬁ;,?e‘?ﬁnd}y, during the north-east monsoon its posstion is likel g)’eanse a larger eposg
must howevelr b ® groyne were inclined at s less angle to the shore 'l‘{;e north-east mnnsoouéat

e0ause during, u?o;emem.b‘ged’ 18 not so important 8 consideration as that of the B?Uthl;w :
open by its own Mﬁgn?emo of the former, the river is ordinsrily in flood and keeps its
for the

58, Taking all these econsiderations i iti
TOY1O i lons info account, I believe that the best opition 10T 4
gvityou tlietil:fg :;th daB A €. The line of it is such that the southerly ourrent £i11 be dlve!:‘“
it would do i th, osted or causing the sand to deposit at the back of groyne to the same‘ex-tﬁn the
groyne, owin toef royne were at right-angles to the course of the ourrent. The scour inmice,
position of th% od efgil;e&ter area of slack water which will exist, will probably be gTe# er:
the depth at the en?i It)eia gro.)]’pe has boen fixed with reference to the new level of the C00u™ The
: ug slightly greater than the depth at the mouth of the ()ooum&t the

»

mouth .
St e T TR L
shore close into the hreakwat):r. arm of the harbour works has not so muoh affected the

57. The f . :
through theeok?:;s:,}mo?g of the groyne in shore will produce the groatest possible scouns8 ef,fg:z
effeot of the out, oinant- d eep the chanuel clear, the hottom of it eing laid with boulders. hioh
would be shut at hi hg ml:da can, if necessary, be improved by the use of scouring ghutters g
to can also be ealleg 2 opened only at low, tide sud the sid of the dredger still t0 be 1€ ropt
open and, such bein mOWh'm necessary. I am therefore of opimion that the bar ¢80 be

8 80, ciroulation in the lower resches of the Cooum will be secured.

58. T ; .
bridga 1nd widen homs groyues, a5 1 have already stated, will be 100 feet apart st tb° g
ulders cemented with 0 foat at the see margin. The south groyne may be formed b la:rsn
of lthe O:iment conorete but the north groyne m&t {e of different eonsmifttl,ois:

exoept when the river is in E?r’hexeept the narrow entrance to be maintained, i8 shubs tba
When the pives 80 Hood, the north groyne must form  retaining well t0 koeP  dite

charge, that groyne wil} hBr'ls in flood and the full breadth of the mouth is reguired for the W
more or little more the Ehm the centro of the floed waterway and must be such as not 0 take 1}’#
of cement conorete o lind ® brendth of the bridge piers, and, for this reason, 1 propose to formw
two groynes at ordigan ?ﬁ sunk well down below & depth affected by soour. Detweer o d,
ocaloulated thus :*Unggr tx}t}r;e;:he tide would run in at the rate of abgut two feet POr sfe!znwi
by the tide will be about 4} milliger 0% of the river yet to be desoribed the ares 10 be e sking

- This would be filled in six 38‘::83 ‘:;360 foets

4,250,000 % 3
2220000 x 12,750, 00
00 X 6% 80 x ao=m°= 2 feet per second.

89. The rat
greater durigsrzeiavrm:mob? lees than this at the heginning of the flow and the ebb:
to keep the ohanpel gel Portion of the 6 hours, and the velocity will be quide sufficients dsm
up the tide in the rive: {gt;ti}“I{ tot, it will be easy to put u gates at the Napier bridge d
sction would ogeur, - Wt low tide when the gates would be opened and a very hig

80. The scour ¢ ; 0
very much, but ther: (;?p%zt;e @ groyue proposed is not likely to affect the coast lin to thew?ﬂ e

more rey, of land to come and it i ‘kely that there
royno by the cyne Cooum groyne than will be filed uy b aoea of sotion 9f that
' 40w of harbour Bouth pier, probably indeed not so much,

. 49
81, That portions of the proposals just detailed are not new will probably not discount
but incresse their value and I would refer Government to e similar proposal by the late Mr.
Clark ~ psde Memorandum on the Cooum {Drainage of Madras, 1872) and to the evidence of late
Mr. Parkes and Captain Taylor before the Madras Herbour Committee. »

Mr. Clark says: “ As the quantity (of flood water in the Cooum) diminishes at the 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 surf 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 is 8 short grayne, and the drift sand occupies
four-fifths of the waterway of the bridge, leaving a narrow ohannel only ; this channel is kept open
for several months by the seouring action of the tidal water in passing to and from the reservodr

of the Goourn. :

« Ag the river succeeds in forcing for ifeelf a channel throngh the snormous quantity of looge
shifting sand for several months, it may, 1 think, be expected that, if some comparatively small
teans of aesistance were afforded, it would remain permanently open.

* Those who have krown the river before the rough grayne of %m“ite boulders, above alluded
to, was placed on the sea side of the bridge at its southern end, will be able to say how far, or for

what period, the closing of the * bar® has been protracted. N that the outlot of bV
o . : o the past two months have shown thst the outlet o the channel
inta th?gfe:zﬁﬁghg\fafd?g\% mit{. A quantity of sand .aoo‘;‘}fnlates gtn the * b;;g s_iéie Bit tge
1y increases in extent, causing tie OPpOELLe OT north swde of thae
head of the groyne, and graduslly the action of the waves which blf?k hl 1%‘dﬁm‘e g, food
tid d nearer to the bridge, where 8 very onsiderable eddy 18 formed, and
a.l qex;aﬁiyez?ysg;gdt?: s;illlednup at the back of ¢he shoal first formed as above ; us this action
Proceeds, the northern side of the ohannel becomes more and wore exposed to the action of the
waves a;zd the silting up of the channel is more and more rapid, until the time wheu the projeot-
ing shoal on the south side will overlap the northern side of the chaunel completely (it now
h from the southern end of the bridge) and will soon

i ite the seventh arch from ) :
zzﬁggzc:l;aegg;’ll:pogﬁ):s:t}?unnel; in this condition of things the waves (which break nesrly

parallel t6 the shore) will commence to cub the point of the shoel itself snd drive it bodily jn

. ' wi be closed.
towards the bridge, and the ‘har’ will then ab once .
s : ol of suitable width be farmed by the construction of groynea
on b:tl]::l Mf(ll(’f DPIE‘%%:)Z?Z;E&T; h::g jssuing water be confined to this channel during the dry
aides, an sufficient velocity, will be obtsined to keep the channel open

titv of water, moving at suf .
:ii;%’;&ﬁ"&felyﬁﬁ, {}’; the soouri%g action of the tidal 'watar al.one. . '
T have roughly estimated the quantity of water whioh the river Cooum wﬂl»conta.m between
the South beach and Harris bridge.

“The ordinazy rise af the tide, T Jearn, is about 8 feet ; for purposes of caloulation I have

the Cooum between the above points, and I find

" £
. taken 2 foot 6 inches as spread over the az:gi;) oot which must enter through the chanme} a the

the quantity to be about 16 millious of 0 ; tional area of 300

A s ot channel having a sectional 6red o ) square feet would

e eyar 2 foo parsesont, O e opene

Bive au averago vel0alY od and cbb; and st extroms Ligh or v TAI ¢ ooty for & brief
eriod is nil, Lt for & very considerable portio of the 6 hours l;: ° o}(lnty will bo much higher—

? 41:0’% t “t ¢ gacond—sand 1 counsider quite ““{ﬁmmtthm p§ ¢ channel with a capacity
mff Ik " petioned open, if the Joose sand at the mouth bgao ar confined and eontrolled

:geto z;.?imita:; tl}?gx;couring action of the ‘W?@@g be;ﬁgeeonaentmte on 1tg sectional area only, and

Y YA . gneral shore g

in a direction at vight-sngles to the g ater entering with a velocity at the surface of 4 feet per

w. .« 3%
«] have repeatedly gb::g‘fo ?:: about the size have indicated) under the,present condition

so?fx?d g(:ngu?l%:h ,;2?:; gand it has to conteud ::;héoo; both sides, aloug its whole length, is
YD R, " Bn stream opp() .
too great to be overcome by the sm : X Mr. P:_tkesN saig,g in reply to Sir George
: are’s question No. 2923 “—What
taken before the Harborr Committes bein og“ﬁet;u cteddsouth}‘;f the ha.xgougrrg{?veg’?f_e
. < oped that one groynse aa r made at the mouth of the C
« Y paw that oaptmnh'l‘ayg;’tfe fi;%ﬁied the state of affairs a.tt ﬂi? Cooum, but the Cocum is : 2?;2;—
T do not think that e d % of Madras and discharges itself some little distance to the souty
which corhes "‘_"m& at $Siuring the south-west monsoon, the mouth of the Cooun is completely
of Fort 8t. Geog%e ?I;a;n 4 scross if. Generally v{)ﬁlst the rains of the north-east monsoon, apd
closed by the drift of B¢ SE o that bank 18 burst open ; sametimes the floods are not. sufh.
t ﬁood;;1 mﬁmt iime 1 woa st Madras in 1873 it never opened ; sometimes it is negr)
oient o do that. ’«§ help it by, ossting out the sand. o tely, sinoe T bavo boon at Madeus 1
open, snd thet & rpgin Taylor s, o7 od o 0 keep this opening permanent b
B0 I . : sy was 150 feet long. )i Y
imagine, from Whel Bl Copit, which he seemed to &y ¥ . 80, I foel prett
4 groyne ob theg ?‘;‘; afficient. _ Hle sooms to think that 1 is on the wrong side, but T do ot knov{

* Minutes of evidence

s

. ¢oréain that it ¥ ands for thinkivg 8O-

what are bis 877 13
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Captain Taylor said, in i rront

. »in reply to Bir George Nare’s No. 3090—* The southerly @

E::f;ii 2%2?::&“‘3%% th; barbour must strike tfe land somewhers to the north to sco}t)xr ouféﬁh*’
- Side and carry it northward, d i i ike apywhere B

of the railway works e J¢ c};mes right ?nté tﬁeyg(:lrxggﬁy thet it would striko any

No. 309 —“ It runs at . . p P~
“ Yes, i : prosent along the uorth pier, and curls right round there
Yes, it curls round on to the revetment and%;he Reilway %‘on;pany’s beaclg"

No. 3093, —«¢ But with strength : 3 : t ength
) sufficient to oarry the sand along f’'—¢ With sréng
er;zuaghlm siicérmy weather to displace the stone of the rethment. Itis a!gaost impossible 0 31:;
ried Ly s s e, 08 et ot th i
oy, Yy places ; 1n the case of th ilors’ ne, an
610 up within & few foot of the hewn ; e?l ' ¢ Sailors’ Home all the wall was gone,

No. 8093.—* There is no doubt whatever of the m ‘ t1 oanncd
: ovement of the shore ; but what 1 o
:&dil:fggd 18, how that swall amount of sand that is ledged in the corner between the north side :rf
o strli)llc?r and the raxl“’*},y jatty can poesibly be carried northward by the southerly moxis:ow
ovepbatn 1ng round there.”’~—* This is matter of experience ; I am certain it is so; 1 do oot
tendene f(f}?vey My opinion in any other language than that I am certain it 18 50 f the
gropme }Zho @ groynes on this cosst 13 that, after the sand is deposited on the one side Otlwre
groyne, I Iw:fiaves cut close round, so muck so that you could keep the mouth of the Cooum pen !
you could keep the canal open, thereby choosing a proper position for the groy nes.

62. The proposal, therofore, is one whi H ¢ T think
. = , ) ich has the approval of no mean authorities, bu
g;?gg;;g: (;;):;I{:end that t();e goll{itruction of the sg? groynes should be undertakt;n Onb; ”;??:
S 4 een gained of t ine TO
just possible may not be fgund necessag;:esults of the two in-shore groyues, the sea groys
struct 8

63. Many years ago T made a [ i '

X proposal, I think af the t f the famine, to 000
ﬁaﬁggt?r“ RéyaPufmm from,the,Harbflur works to the (anal k?aslirr!xl?tl(:ut certainly would bave bff‘?;
Oolleetorm?a;i o communication with the harbour than via the Cooum bar and the ses- 4

of Madras lately called for a copy of that plan showing the line of the canal prog?:ld'

Many buildings have spy i 1
. ung up in t 1 ' i *
now involve the destrucﬁion%‘)f nriulé;x ;)ll?o;g:f;.vemng {9 yours wnd tho fine then PTOF

64. Seeino' howgver t} t ai . « ed by

th 2, ver, that etroulation in the eanal and Cooum would have been seour
o :;; %;05?;21 and lt?okmg to the fact that the proposed method of kee(;)in open the Coout ;’
thet the matt:,me ot controversy, and that, however, much discussion may take place, it i8 not lxk,: J:
standing tha + tl; can ever bo decidedly settled until the experiment (if it be so called notvg .
put forgar 2 is ‘?;]gmggguments T have used and the proofs of its probable success which fvhiz i
upon. I have, therefore, an alternative to su ggeost to Government d

erh .
perbaps, from the fewar undatermined factors in probable results, will more favorably oommel

1{8e

think that the cost wj 8 proportionate to the cost of the Junctiou cansl
that for opening the“gilr.be more) and it will be seen that the total cost of this scheme i8

- 65, T i g
tion. I pr}(’);o:gg":é};etzqhema is this, also a canal from the harbour, but in a
the south arm of the h bls canal 80 to 60 faot wide (perhaps 10U feet would be
shore as far as the nor:t:-:s:i &ndlcontmue i, slong the const through the newly -formfi:e orb
. oasv angle of the Fort. The canal would then pass along Doat the

breadth of the n Ou_ld.pagsfm at the back of the General Hospital taking up only
8t. Mary’s biigozthazﬁﬁmm 1t joined first the Buckingh:mr acag& p;nd thengthg C "
except Govemmegnt To N Pemtemm,.y - The route taken is an economical one. No Prop eh}:
8reat deal of exeava}Z' Perty, would be interfered with and by passing through the Fort 4f0
1o s avoided. The following special works would have to be executed i

(3) The Fort engine, which lift y

moved to a new site, 8 the sewage from the main drain, would require *0

4 i : . .
altered.( ) Tholine of the 1ntercopting sower at or near this point might have to be light)y

(6) A syphon to carry th
(8) Bridges t Y the storm waters of the main drain would be required.
(7 A 105( neo carry the Beach ang Benfield roads over the oanal wonld be D"O"s”.‘;yﬁoodo

from the sea canal, Bt. Mary's bridge would be required to shut off the Cooum when 1
86. Whi _ .
Cooum bar 1;1}]12 tﬁ&fg{“ f;nts of ancertainty are loss in this scheme than in the one of 0peniiE tb:
Mmpensati;;g ovils in its t0 be derived from ;¢ will probably not be eo great as it brings £° o
st up. 'When the bo sf *8in. It may silt up to some extent and its mouth in the harbot? n:;ld
3%8 are passing {0 and fro, some of the draw-bridges in the do;Ot“;; 50

ave to be opened, Th 2
advuntageous as the eo!:ﬁ:glzlt;;twn of the canal for the river near the hospital wo

ndonment of the whole north arm, &o.

1955 thﬁn — .
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67. The plan has, however, much to commend it.h L 2 dredoor to k th.

68. I i 49 ken of having the assistance of a dredger to keep open the

mouth of t}lxl: \gsog:n?,a:zﬁr?grh the ix:ﬁ)orovement, and for the maintenance of that improvement in
the lowest parts of the river, I consider a dredger will be the most economical n?et.hod.

tioping the river, &e., it is convenient to

69. Before dealing with the mode of dredging, sec :
consider first what secti%nal aren is required in the river, for on that area depends the amount of

Toaterial, which has to be removed. 0 1o ovident that the dimensions of the sectional
70. As the river is bridged at many points, it 1§ evident iaa S
aren besagjpgse; 135 trixfio : greaty;}:)tent, dependent on the waterway now existing at the

various bridges. . : ’
71. Taging the bridges in order (I do ot propose to deal with th;.nver above Munro's
bridge), we find them as follows with the lineal foet of waterways as noted :—
Lineal feet.
.. . .. 170
Munro’s bridge .o .o .. v o .. .o .. 160

Anderson’s bridge .. .- . . *e .. .. 200
Commander-in-Chief’s bridge o e . .. .. 192
Hanrris bridge .. . vt . .. - o 144
8t. Andrew’s bridge eete T L W 220
Law’s bridge PRI . *° " .. .. .. 818
Government House bridge .. . .o .. .o .. 450

Napier bridge .o .

. i ime through each of these bridges
. tv of water in the same time f o8,
e UI?I‘%S 'govgiseinthedzaxgle gzgnslvir ving velocity, snd the quantxtyhof w:.ter to t;e tgeall)t.zlnth
na.(}urally incre);seg a8 tI;.:e mouth is approached, but unfortunately the waterways of the bridges

are not so arranged. . )
s heidee i t example of this anomaly ; for

_ Andrew’s bridge is the most flagran ) .
whﬂg ?t hﬁ: Fnﬁgor?os;:tﬂrstsﬁire miles of drainage area to lfergeﬁtllza: lilllli ;Lxllrfz;r(l)%g;:;g ¢ has
26 feet 1 tg wav. while the river banks are not s high ; 1t 1as 1 ; to drain ; and %’:’a’y
et | :181; x‘de;-inﬂ,’hief’ s bridge which has 2 to 3 square mxlfes etss ar:a. o drain ; and Law’s
bridge just below St. Andrew’s bridge has 78 more lineal feet of waterway. ‘

74. That St. Andrew’s bridge has quite insufficient waterway 18 furtl(ller pr0vetd ll))y the cross
soction . fthat St. An 111‘12 Siately %elow it which has been s_oqured out 80 eép gs 0 ‘1‘13 a danger
toct;fen b(;'idg: Ezgrvlv?have also the fact of the extreme flooding of Lang’s Garden village above

b4
the bridge on the left bank. : . .
oposed sectional area of the Cooum, this

76. In considering, then, what ough§ tfa?itéiotn};e (gggderation, for its extension is evidently

-b . L. t stﬂ«nds, may be Omlt v . . .
ur;x‘xift%e: so;tgﬁ'tetﬁris::essity and this has been provided for in the rough estimate

) ‘o h No. 1of this report, we have at Coratoor
76. Accepting the figures gl;,ircll 12 E)f:ﬁﬁn discharge of 10,614 cubic feet per second.

anicut 200 square miles drainage C M 2, wefind that it comes to 310°35, and apply-
; —officient for the formule D = ) : —
iI;;d:}fi? f;g%&%fﬁ%f nt;eo(:ther areas, we have to provide for the discharge as 'fo]lows -

N P bridg‘es Drainage area. Discharge = 81036 M {.
ames o .
-
. brid 207 sq. miles. ig,ggé c. ft. per second.
e .. e . °t I ”
T oeyin Chicr's bridge  ++| 211 » 8 .
Lz‘;f:ul:;idge . e .o g;g » 11,420 o, » it canal
6 bridge <o o- " drainage is included.
Government Hous g - (1420 por sheond 3 sanad
Napier bridge .» . : » drainage is included.

m food leve! areas and fall of the river, the velocity of

e B from 5 to 6} feet per seeond: It is advisable to kee
the discharge in the river 18 found to :;t;ﬁ; ;rand i caloulations. which follow, a velotity of 15>

the velocity at thelower fgurs, if p’ol‘saking the discharge at the bridges as above, the sectional

77. From the oross gectional maximu

ted.
foet per second has been adopte .
area I;-equired at these pomts W, o 10831
. .o . oo "‘"5'—=2,1665q,ft.
Munl‘o bndge . o L . 10,986
GCommandor-in-Chief’s bridge..  ++«r+0 75T = 2,107,
- ce e e e o293
Law’s bl'ldgo °* °* )
= 2,28¢

Government House and Napier bridges

-
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ing floods 88
iflnﬁl dividing these latter amounts by the waterways, we got the depths during
ollows : —

Moot N lepthe
Munro bridge .. .o .. . .. %17%‘3— = 127f. 110
Commandex:-in-Chief’s bridge .. .. .. 212%%7 = 109 ,, 99 »
Lawsbridge .., .. .. .. 2{% = 101 ,, 92 n
Government House bridge .. .. .o '2-},%%4 = 71, .6.8 "
Napier bridge .. .o .. . . %26%5 = &l » 49 »

be
4 . iver ought £
78. The next point to be considered is the lovel at which the bed of the rver

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

. :dges having
79. The depths and hydraulic mean depths and velocity at certain of the bridg
been fixed from the formule—
F= (l’ )
9

2 H.M.D.

all
s thet the f
when F is the fall in feet per mile and V the velooity in feet per second, it is found ted

: o 08l
of the river above the bridges, as undernoted, must be as detailed ; the total falls ar
and noted in the last column :—

/
- ing
. 1 fall Increasit
. . Fall required Tota total.
. Distance Intermediate bridges between
Names of bridges. from soa, distance. \ ';:;’t" ;ernmlle. each bridge. —
. . . -: 8
Napier 650 . . 2-08 »e
. 3,670 31 346
Government Houge 4,220 .. . '1'-38
Law’ 74 3,210 23 . 848
[} ,430 .. . 00 .
.. 9,320 1-7 80 513
Commander-in-Chie? 16,750 . 78 2:67
. 8,870 . .
Munro 25,620 . . , *
o 14 ' |
-
an in t}';a
80. It

th
18 curious to observe that the Cooum has a less slope in the upper reatot}ml: y aot thﬂtl’l-:l:
lower, the reverse of what is usually the oase ; but this is to be accounted for by the cosst, ¥
the upio: reaches, the Cooum flows more in the direction of a line parallel t? the countr¥*
below Law’s bridge it is flowing almost eastwards in the line of natural slope o. 8

. en Mupt?
81. In the above table it will be observed that the waterways of the b"dgfs }1,) eit:gz bave . o
and Commander-in-Chief’s bridges and between the latter bridge and Law's rst paturally
omitted from consideration and they have been so because, while the discharge négose higher ©§
an 1noreasing qb‘mntity » 80me of the waterways of these bridges are less than would 0¥
r

while the river banks are lower, and to introduce them for the purpose of caloulation ult would
tend to vitiate, or af least cOm

1 a 1 M i tOl’ Tes
plex the 0&10111 tio b v ade while no satlsfao Y
be obta.ined by heil' inclusion ’ 10D8 & ove m ’

are
. . as there

82. Indeed, the figures obtained in the above cases can only be approximated t%readth espe”
many additional considerations which, to a great extent, determine the depth an
cially through the city, other than those just reforred to,

83. It is not intended (excopt in rogard to St. Andrew’s and St. Mary’s bri

w8
require consideration by themselves) to make any proposal for the iucrease of the
of the bridges,

dges, whic

Twey®

Vﬂ'
to I)GH"
85. It should be here observed that all the levels in this report have referencé the

A gome <
land’s daturs, and not to the Trigonometrica} Survey datum, and, for this reas(;m, ﬂé‘;:y are o fxm
survey work was done so long ago as 1883-84 and the bench marks in Madras that dat
DeHavillang datum ; and it was EE :

: on
erefore more convenient to work out the scheme

Sz H
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o 86. The mean sea level as fixed by De Haviland would be at a lovel of 20°00; it has, how-
ar, been shewn by the erection of a tide guage at Madras that the correct level of mean ses
W};!Ordmg to Do Haviland's datom is 1897 or 103 feet lower than De Haviland caloulated it.
o @ proposed level of 1050 for the hed of the river at Napier bridge 18 therefore 8:47 feet below
ofean soa lovel, and taking the range of tides s 3 feet, the Jowest stlng tide would fall to a level

1897150 == 17-47, so that a level of 1050 gives the bed at the Napier pridge about 7 feet

low the lowest spring tide.

87. From the table in paragraph 79 it will be seen that the totsl proposed rise in the river

sy S R TP b T g w0
0 )

20:47 would reach i i

that bridge; the bed there having a leve .

ﬁl;:mt 20'47~~19'63 = 084 fégem that is if the necessary minimum gradients are not exceeded.
® caloulatod gradients and levels proposed to be adopted are shown below : —

A"“‘\-—_—_.‘
Caleulated | Depth below ) Depth balow
Calc_nlsted Mean level .level of If 8. tide | L. 8. tide
— rise. of sea. bed. 20-47. 17°47.
Tidal,
Napioy 10°50 997 697
Gavamm" .. . se . e ve 0 18‘_9? 1258 7-88 489
I&W,s ‘?’?-t HQ\\SB .y . .o .o P %:gg §g~g; 13°96 &5t 3F1
Bt. Andrew's " ” » - ” o 79 18497 14:75 572 272
Bargi .. “ P ve .. N ee 1ot 1897 1578 471 17
Koi Tidal.
Commy, . R . . 16-96 3-51 a-51
Anﬂemgﬁzr-mﬂmef's .o . s ‘s .- %%g 11?3 g; 1817 2-30 — P70
. . - E —~— D
MorBigge 11515 L D I} s w7 | 1963 " e
—r o

: 3 is* bridge
88. In paragraph 13 T have given certain reasons for golecting » point sbove Harris® bridg

for ?‘.div"din})g wgir,pand thzzil; thegpoilx;t solacted is the proper one s showgtgyt%g ef:i(f():}i)aﬁfi ;‘é

addition to the reasons given in the paragraph roforred {0, SO the T havo about 1°0 feet

Nis point will have a lovel of 1600, o that with & Ln 8: T (1747 ¥0 T 0 o

Of water in Qepth at the foot of the weir. ‘The exact poiut 18 700 foet above. ‘amwalls will have

:ec tion No. 16, The plans of this weir will be found in sheet No. 6 snd ﬁaﬁi:g\;viﬂ be the front
w" lll)e built below the weir as far as Harsis” bridge, oné of these training W :

8l of the wharf which it is proposed to form b this poiat. { in depth, but in case
th 89, The floods will not cause a rise over this weir of more than 2 feeseﬁ-ao?ing’ sluice doors
inet;me 1 the river aver this weir is greater than this, I PPQPOS:Vitﬁ b?;?d aved and the meximum

8 weir, a8 in all other weirs, so that the area of obstruction hos & oross sectional

Overflow limited. The river, at the pl here I propose to place the weir, |

flood’ ' ’ place whero * PreD 8’ bri jow and 2,163
00d ares of 2,935 square feet against 2,163 square Iga,ms bridge just be 1
Bquure feet higher up.

feot at

place diagonally thus :—

A i
O

the side where the banks are highest and this will also

©ause less soour on the concave side of the river st the bridge. u
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: iver being

91. The determination of the gradients allow of the proposed cross secftlon r(t)lfl (f(l)e tl;;vSemove 3

fixed and these will be found in sheets No. 3 to No. 4, where the area o bea cavated between

from the river bed and to be embanked is shown. The amount of earth toth:tex It at 333,000
the proposed weir and the sea is estimated at 808,770 yards and above 4

: iteelf is, — What
yards. This is a very large quantity and the question which naturally presents itself 1s.
1s to be done with it ?

. ) the idea of the
92. It must be remembered that all the foregoing oa!eulatmns are base%eozot olosed, there
acceptance of the proposals for closing the north arm, for, if the north arm

X ision for it will
will be less water coming down the main branch beiow Law’s bridge and less provisi
be required to be made.

into that arm
93. Assuming, however, that the north arm is %o be closed, we have tr% ﬁul:re1 47,319 cubie
723,040 cubic yards of earth, and for banking the sides of the Gooum vtvﬁ n?ain branch below
yards, a total of 770,359, which is less than what will be removed from ke vory desirsble, and
Harris’ bridge, viz., 808,770. But thers is one improvement that I tlllnn that it lies extremely
that is the improvement of the Island itself. Sections sheet No. 108 Owan d burying the stuff
low and it is very liable to floods ; by stripping the low portions 12 degptha ¢ improvement will
to be removed from the Cooum, a great improvement will be effected, an
be for the benefit of the Military and the geueral publio.

will be delete-
94. There may be some fear that the stuff to be removed from ’chiig"‘;‘t‘?& ny such result,
rious when exposed and may cause an outbreak of disease. I do not an cepof a tropical sun will
and T feel certain that the stuff when removed and exposed to the mﬂuig} ound for all these
have much less effect on the people than lying where it is as a bree -mgigra. matter on whic
organisms which are now produced in the Cooum waters. This, howev er’noted that during the
soms persons may hold one opinion and some another: it may be, however,

N ine coolies were
famine the bed of the Cooum was greatly exposed, th fam

f .
hat a large number Ot I8MERR % b y: onse
set to work to clearit ; the exposure of such emaciated oreatures to the imminen

) is any recordoe
was not an act which would have been sanctioned, and I do not think that the;fa;ca(;nzlude that
outbreak because of the famine coolies being placed on such work, hence we
the proposals now made will npt affect the health of the town.

. ' ttention.
95. 'The manner of removing and locating the removed material now claims &

: t

nolusion tha

96. T have given the matter serious consideration and I have coms fo t/}ol}-;eb(:zl into proper

the only satisfactory way of removing the Cooum deposits and of forming of about 1 mile 12
section 18 by means of & specially designed dredger and by a light tramway

) d and relal
length which will be laid along the banks of the Cooum where required, and move
from time to time,

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

(1) To carry the earth for filling in the north arm, . I s the Island.
2) To convey the stone for the sgea groin from the South Indian R?llw?'f ziﬁ’v ation to the
| §3d) Lo carry” earth along the bank of the Cooum from the place
place of deposit. v s ho Te
(1) And finally the railway might be handed over to the Muﬂl{g}:‘;g d?;tance
some such appliance for the removal of rubbish from the heart of the town to od
it.  One mile would Perhaps not be enough and 1} to 2 miles might be required.

uire
rom

:oh is to be kept
98. The dredger may also require to be used for clearing the channel V‘;}}lll‘;’%;;ier bridge-
open to the sea, and for this purpose it will be necessary that the dredger pais wever, is in such 8
It cannot pass under it as the bridge is too low at present. This bridge, 09,1 and only & fo¥
decayed state that I have for some years been endeavouring to effect its T%“t:gm’ booms are no¥
years ago its bracings were almost entirely renewed, but the top and -ﬁ jmmediately requir®
almost entirely gone. The bridge, in fact, is in s dangerous state, and will 10
at least new girders for its whole length, if not new piers. pould the
; sho
99. My present reason for referring to it, however, is in regard to the d;f?éegéssing under
proposal to open the bar be accepted, arrangements should be made to allOEV r restored, the span8
the bridge, and my proposition is thet, whatever way the bridge is renewe d oe Tn this class OF
over the new outlet channel be made in the form of a lifting girder bridge.

i height above -
bridge by means of balance weights, the spaus are bodily raised to any required heig

TO osel 88

the ordinary floor level so that vessels can pass underneath. The oos’c t(;f)nng tﬁis I;,roposal

regards two spans of 50 feot each would be about Rs. 20,000. By the s % er boats and vesseld

the dredger would be able to pass in and out, and so also, I believe, oouldbo this means be maif”

and I do not see any reason why & constant communication may not by

tained between the harbour, the Cooum and the canals, 4 it wil
ed, 1

_ , : iver tidal is adopt s
100. Whichever plan of keeping the lower portion of the river ti imilar to what ¥
have to be dredged, and the propoge)zd gmethod of dr%dging would be somewhattﬁzm;tzl& raised

to be seen on the Suez Canal and ‘also to what is adopted in Hollend, viz.,
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SCHEME FOR IMPROVEMENT OF RIVER COOUM the dred

fer, in some cases mixed with water, will be sent on to the bank through pipes or by
means o

. . an endless belt. The earth will when dry be loaded into wagons in the light railway
Sketch of Proposed Alternative Sewage Drain and deposited where required ; in eases1 where théy 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

AT THE MOUTH OF DRAIN Proper section of the river has been obtained.

101. The plan of the improved course of the river shows where such narrowing is proposed.
The dredger would be used only in the tidal portion of the river; the upper portion would be
oxcavated by ordinary manual labor.

102. A sketck of the olass, but not the size, of dredger proposed will be found attached.
The gearing must be capable of being lowered to pass the low bridges on the river.

/ 103. As before explained I propose to form two wharves—one above Law’s bridge on the left
%f bank of the river where there is now a considerable traffic, the income from which is at present
7 derived by the Municipality though the ground on which goods are landed is within thé river
7 7 onndary, and another at Harris’ bridge. On the right bank below the weir, there is a landing
2 % Ehf’e at present just below the bridge, the depth of the river at present 18 msx’1fﬁcm_n!; but it will
:// % be Increased even at low tide. The present landing place below St. Andrew’s bridge will also
v 4 S lmproved.
: y/ - Iy 8 a2
; 7 104, T to i St. Andrew’s bridge (which bas at present only d spans an
7 ropose to increase St. Andr g
/) 7 extra smal] grelfes) by another span on the left bank where there is room for it. The approach
Z 4 of thig bridge encroaches considerably on the river area.
/ 7 105. The new ) is bri A be 14:75, end if the waterway of the
- . . ovel of the bed at this bridge will be 14775, .
( 7 bridge bo extended from 144 feet to 192 feet, the depth required to pass 10,086 gubég feet of
& % Water per second will then be the same as at Harris’ bridge, viz, with an area of 2,197 square
7 foet, say. 2197 — 11 ; han at Commander-in-Chief’s bridge; with
% 0% 8y, ¥4f7 = 11'4 feet or slightly more t :h is 38 feet higher: th
% is present length of waterway it requires 4%y = 192 feet, thl} lSG q e tlgb:::’ thg
4 o z 'quctlon will decrease the recurring flooding of the distriot of Lang’s Garden just above
V, ridge. L
7 7 106. I + > of the loft bank between 8t. Andrew’s bridge
L iy, s 7 . . I have already alluded to the banking of t! 3
' %/ it /%/////'{f////h;/ i ////17/’2 % 8nd Law's bridge, and 'grovision for it will be found in the estimates.
7 ; .
A _ fj ; ; A of thl()g,d'l‘he following are the groins I propose to construct to ensure deep water in the centre
1 - b ~ = € o7 © bed of the river :—

| Distance fr

AN A L N’nmbar.t Particulars. tltale gx?utl:m

g M. FUR.
‘-g_ 1 | Groin above Government House Bridge .. .. .. .o (l) 4,332
< 2 Da. at junction of the canal .. e . e 1 2,820
5 8 | Do. at the end of wharf near Col. Law’s Bridge s Bridgos . 1 8270
4 | Do. betwoen wharves near Col. Law’s and St. Androw's Bridges ~ +-| ik
5 Do. at the end of wharf near St. Andrew’s Bridg . °t ) P) ,460
6 | Do. above St. Andrew’s Bridge .. .. . .. .. 2 1980
7 | Do. below Harri¢’ Bridge .o +o  +»  **  °°  ° ol 2 4,380
e ST g Bo. 'Ib;elow Weir No. 2 . ChioPs B 2on and Weir No.3 . 3 1,150

— * Sm—— S e N RN [+) ,s Tl : ‘ ‘ ’
———River-Cooum-———- 10 | Do. hotweny Commendog et B G, T do . . 8 LTIO
T R 11 | Do. below Anderson’s Bridge .. .. e " ; 4 2:110
— e 12 | Do. above Weir No. ¢ .. o .. v e i, Lol 4 2,740
13 | Do. above do. oo oo e v t e
%

108, ile i i ision hns been made for the discharge of all the water
SECTION ON A. A, of the Cogﬁizano’;gz ff;gigznga‘iisebg;‘:pa the cut between the canal and the main branch‘

t"i“.‘st‘ be improved to procure a sufficient area for &

discharged 1,241 feet per
18 amounts to t] f8 miles and the amount to be 11,
toond. I xfm;oi"tﬁ’;‘i’v’i‘%cﬁoﬁi’ ‘aron to this out of 800 square foet, and, while constructing
T — — e the lock already referred to, to improve St. Mary’s br'idge.——whwh at a.nfy zgt? u}c aﬂ:' e? :nort tltlie
N e o T o e = < T would in any cgse have required renewal—and to give it two spans (t)mf ‘ze ’ the A ,‘:h @ 88 ‘t‘
N\ R TR A S ‘bridge of the South Indian Railway. The depth of water will be abou eet, 80 thal the amoun
% %2 oa : ith & velocity of 5 feet per second will be 4,000

; able of being discharged through the out with
ubto feet a second, whie% is much more than required.

109, . : . d training of the river the best results may be
oxpeoted. Fﬁl: tt(l:: l;i::yumi;: : ;tmg}:ﬁ?ﬁ(?o cfilxlxg, and the discharges from the town to the river
Will be more effectually carried off {0 sea. 'The improvements contemplated to the banks will

A2
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. ry to
make a marked improvement to the city. In very few cases has it been f.oulx\}: ﬁ;:.og::k,y}mt
encroach on adjoining lands, the most prominent instance of encroachment is t1}111 'vper wn. taken
1 have less hesitation in recommending this knowing that a large portion of the rzr Ximg Litle
and added to the Park some years ago and Government will only _be resumugf gmore P8 tional
more than what belonged to it, and that for the public good. There is no t'lougt d?l the postions
area is required at this point. Deficient sectional area can result only in flooding
above the point of reduction of area.

. . : f pre-
110 One important proposed measure yet romaine to be desoribed, viz., the manner of p

, ; ifying of the
venting the deposit of the solid portion of the sewage in the river and the purifying ©
effluent.

. vp * ass

111. As the purification of the sewage does not require to be 8o efficient ag if ltitwwe;ﬁ trgolt) be

into a stream the waters of which may afterwards be used for dietetio purpose%\fhat is chiefly

necessary to adopt the ordinary slow rate of filiration of 6” in depth per hmfn't.h oo with the

required is the arrestment of solid matters, actual contact of every particle o eh drain a set 0

filtration medium is therefore not necessary. I propose that at the outlet of eac tion be placed

settling tanks or filter such as are used in the Gorbals water-works system of filtra tlﬁ se are con-

at or above the mouth of each drain, where the level will permit, and that Whenlarf attend to
structed the Munieipal Commissioners be required to keep a proper staff to regularly

. 3 ketoh
them and remove the solid matter ; the design of these flters or tanks is shown n ‘the 8
accompanying.

. ged
112. The Yest material for use in the flters will be ordinary laterite, small zm(; la‘:ﬁg,?;guthe
for metalling roads. The iron in it will have cansiderable effect in the way of p
sewage as well as arresting the solid matter.

. high as

113. These filters may be placed either in the river at the mouth of the drglm gls' iaéswil also
gossible. Flood water will pass over them ; at such times it will be impracticable,

6 unnecessary, to filter the contents of the drains.

; main

114. The three drains marked as follow require special treatment. No. 3‘{“&3" ‘sa%l:us per
drain of Triplicane, it has a discharge of 525,000 gallons daily, an ave‘r&ge of 22, d ri% the day
hour or a maximum of 45,000 gullons or 7,200 cubic feet per hour. The sewage ‘11 e%arm» but
1s pumped up on to a portion of N apier Park in which there has been formed & sewa ge Aorwrs into
during the night and a portion of the day and on Sundays and Holidays tbehstew g day; there
the Cooum. Arrangements should be made by the Mubicipality to pump ng 'anand th;refom
18 not available sufficient land to use up all the sewage coming down this draltnh low level 0
filters must be used as at other drains, but as this drain enters the Cooum at t%eref(’fe thst,
18-98, filters cannot be placed below the level of the floor of the drain. I proposef space for this
on the line of the drain and above it, & set of filters be erected — there is I’lent3Zh° sgwage farm,
away from the Park — and that, when the sewage cannot be pumped on to the be somewhat
pumping be continued by ruuning all the sewage through the filters, which ;gag' necessary t@
differently arranged to those at most of the other drains. No alteration wou 1eid or channe
the present pumping station in the Park; an additional pipe would have to be la ses the filthy
made from the pumps to the filters. This drain, probably more than any other, ¢ aiumeasmes are
state of the Cooum near or below Government House bridge, and some specia
therefore very necessary in regard to it,

. imilerl

115. On the left bank of the Coowm are two other lar e drains which m‘ﬁ?t 11)?1,5%‘: a.ny
treated. One is the drain which receives all the sewage of New Town, Vepery No. but that this
which discharges just below Law’s bridge close to the Penitentiary; who knovgl do garden
drain may not be responsible for the outbreaks of disease among the prisoners, fo!'h ?i{-ain during
work in close proximity to the outfall of the drain ? A portion of the contents of ii o Park.
the day is raised from s well in, and distributed over g portion of, the.PGOP e‘sa.nee to those
lifting is done by picottahs, and the raising and stirring up of the sewage is & nzﬁs Park. His
who live in proximity to the well and is also a nuisance to those who fx:equent de 1 propose
Excellency the Governor has once or twice publicly remarked on this nuisance, 81 ot ab
deal with this drain very similarly as regards filtration to the Triplicane drain (;nzulio motor.
Napier Park. Here, instead of the picottahs, should be placed a small steam or hydr od to Tun
Such motors run for hours without attention, the latter motor can sometimes be .m&ﬁmildingﬂ-
for days. The well should be covered in and properly ventilated high above ad]acfg then be Do
A system of covered filters would be placed over this drain also. There wou during
nuisance. The discharge of the sewage on to the grass would not be noticed, and't (llloes now, it
weather and at nights, instead of the sewage finding its way into the Cooum as 1 i

this
Wozlllddbe sent through the filters, A very great sanitary improvement would result by
method.

) B, of

., 118. At Lang’s Gardon Road neer the Egmore Police Court is another drain No. StIt‘oBtﬂke

similar character. There is & sewage farm and a well, but the ares of land is 1nsuﬁicles into the
all the sewage, none of which is lifted after sunset, A large proportion, therefore, gozoegmy-

Cooum.  Similar arrangements to what are proposed for the eople’s Park drain are

57

. ; all the
117. Should the druinage of Triplicane be early taken in ha.gd, tiselé fgfﬁ;&;ﬁ’ to join
Sewage on the right bank will be diverted, and it will be very easy tliy roper and most perfect
to it those sewers which rup in ou the left bank. This, no doubt, is the p d I; re proposals which,
Way of diverting sewage from the Cooum. The proposals I have ud;ocat»& ntativg improvements.
in event of improved drainage not being carried out, may be accepted %fs orv. and until then the
It will take some years to effect the drainage of T”Phcan-ehan £ figm{éloo to £200, could
improvements suggested would be of benefit. T'he motors, which cos
o0 be moved elsewhere.

| iver should be
118. I now pass to consider the manner in which the upper reaches of the river sno
dealt with, 1 fimos
. : i i 1m
119. What is desirable is to secure a depth of water 1n the river which will at a
under ordinary circumstances cover the bed.

. . : any extent
120. The months during which there is ordinarily no rainfall v:h lﬁ};ng(;:ali&;ﬁitioz during
affect the river are J anuary to June, or, say, six months. The eyapgrallost depth that ought to
these months may be taken as amounting to 4 feet, and this tlflt eaeathat ig to say, we must
retained in that portion of the river not in connection with de £0 2 V1%% the othor accarding
Ve g series of tanls at least 4 feet deep at the upper end an V&T)t’;lwf3 ir already proposed to
to the fall of the river bed; the rise of the river from the permanen vor the bed 4 feet deep
unro bridge is from 1600 to 1963, in all 363 feet, so that to coo T celd have to b
at Munro bridge, if no other weirs were used, the permanent weir E‘) !]II) engineering consider-
7683 feet high. The permanent weir near Harris’ bridge, however; floods, &e., cannot rise to a
ation, viz | the necessity for keeping it as low as possible tﬁ Pl:l N necess:ny to place another
8reater height above the bed than 4 or 5 feet, 80 th”:t it Wi X ° th;s weirs as low as possible,
Weir g, comparatively short distance above it. It is d.esura.l)Ie.tC;1 eep]er the adjoining lands; the
in order not to back up the subsoil water to too great a height uni than its lower reaches and
ks of the river, however, are very much higher along ltts u;{:{)erracticable-
00 weirs above the permanent weir are found to be sufficient and p
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al I d to be erected,
' these weirs are propose o bo orerted,
sirly high at all the places whete e tho floo
and :iiic l;:ig)zf 1;1}:{(2 ”‘z"t}f;ltrli}f’ gegmanent weirs be put _ln’jlh:y will not raise th'e river s«:l as tg

an extent greater than the banks will allow, that 1B, ey A e onsive i e ond o
tause floodin gf adjacent lands, They will probably be mther anesd e eire re:h n

eti Ben wor sg’ Whicﬁ must be protected in some way or 0 W to
&tion from year to year. e

%Ln weirs wi imilar to that of the pen:mxa\man(t;1 yvglx‘; alre y
122. Ihe deﬂl Of the o1rs lll be simt able capaclty for . g
a

&nd each weir will have self-opening sluices of oonsider

buil 123, The river would, of course, be first sectioned 1 the up
wult,

per reaches before the weirs are
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he same with fascines ; sea turf should be qsed
it is i At some portions

124a. Such generally are my proposals for the improvement of the River Cooum.

. 125, In the present tate of i I '
estimate details ; It):he ﬂguiezel%a%atgt;jzgtax?s’ I thought, not desirable to go very deeply into

) therefore, to be accepted only as approximate but
Z:Lﬁmﬁﬂ.y Otlose probably to allow Government to consider whethgr the bg’neﬁtspt% be obtained
clently commensurate with the expenditure to be incurred,

126, 1 desire, however,

require oxplerar | to call attention to certain portions of the estimate which seem to

127, It 3 in Esti i i i
that the futlefizlirg;zgeglrﬁf:t'ﬁ“te No. 1 is not an essential one to the scheme unless it be found

tidal o ol gets unduly silted and cannot be kept open even with the plan of
1dal gates mal?tam_mg high tidal level in the river until low tiSe. pr fhe dredger must be used,
on i the bridge must he effected, but the bridge will have to be soon_renewed

at any rat i :
estim);.te. ¢, and the whole cost of the alteration of the two spans is not fairly debitable to this

128, n Bsti in i
storm draii t;?dl\;(;;f in tEstcmale No. 1 does not appear in Estimate No. 2, as the scoop-drain is 8
¥ enter the proposed canal at the same place that it now does the river.

129. Item No. 7 ; .
the formerlts”taii:t' 7fzn Estimate No. 1 or Item No. 4 in Estimate No. 2.—Provision is made 11
© for a double lock to suit jts position near bridges of double 40 feet spans.

he sea canal enters the ri !
o . 6 Tiver vif St. Mary’s brid , 1t the lock up near
ephant Gate bridge, where probably g sinygle lo:zkg:villl lzgasyufll)ieci;fger opt e B

130. Ttem No. 9 in B item wi
b.e required if theodrail;lagiﬂgémﬁaé‘::'sl. and Item No. 6 in Estimate No. 2.—This item will not

tive matme 1s carried out as proposed. The proposals are of a tentas

Land Item No. 7 in Estimate No. 2 —A portion of this
river, and they are much required. The
- 85,000, and an income of not less than Rs. 1,600 per

132, It is proposed to turf the banks

with wattle 5 1f this is considered unnecessa, and protect the toes of the slopes by piling filled 12

ry, the amount of this item can be reduced.

133. Qertain su ti i :
ref oo SHBReEIons in regard to the executi d other matters 1D
erence to it will be found iy my letter to which thig i;O:n C:afnctll:)(;lumet.wme e

——

EstiMaTe ]
No. 6, DATED—~DEoEMBER 1890, ror THE IMPROVEMENT oF THE River CoouM.

Scheme No. 1.

B e e

— _ e S
Quantity Deseripti ke | Amewm
. seription of work. tal
Rate. Per Amount, To
ST e I
Tmpar Pormon, RS, A, p. RE. AP we b T
8Sea Groin,
3 .
4,500 | Cutic yards of rough stone work ' 2 0 0| Cubicyard 69,000 0 0
S 1
——| 69,00 00
In-shore Groin ang cutting Outlet Channel,
6,700 | Cubie yards of roy
gh stone i
272,000 nof erth work ori]fl"cuttirié 20 0/ Cubicyard..| 11,400 0 0
cha,
tnel oo, . 02 0 , 34,000 0 0
[}
—_— | 45,800 0
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Scheme No. 1-—cont.

Quantity, Deseription of work. l Rate. ‘ Per I Amount. Total.
RS. A, P. BS. A. P RE. A. P.
Wells for vetaining Wall for Qutlet
Channel.,
40 | Number of sinking wells for a depth of 0 o
20 feet . g .. . . . 50 0 0 Eackll bio fout Z%yggg o
58,525 | Cubic foet of conerete in cement , 37 80 IOOb.cu lcrd . ’120 o o
3,850 | . yardsofsand flling .. .. .. 0 0 6 fCubic yard ..
e et e 24,066 0 O
“ 20,000 0 0
Alteration to Napier Bridge . . o [
ZEarthwork Improvement of the River.
369,088 | Cubic yards of earthwork in cutting from
mont Honee bridge | 0 4 0 |Cubloyard.. | 92,272 0 0
231,780 ” of earthwork in cutting from .
Government House bridge 0 57,946 0 0
9 to Colonel Law's bridge .. 0 4 ”
1,533 m of earthwork in .cutting from
junction of canal to St. 0 5,383 0 0
8 Mary’s bridge .. .. 0 4 »
4,294 " of earthwork in cutting from .
Colonel Law’s bridge to 5t. 0 21,073 0 0
102 Andrew's bridge .. . o 4 ”
1077 ”» of earthwork in cutting from
St. Andrew’s bridge to 0 26,519 0 0
793 Harvis’ bridge .. o 0 4 ”
040 » of earthwork to be remove
in filling north arm of the 0 3 0 , 1,36,670 0 0
river - e . 4
38,411 . of earthwork to be removed 6 2 0 N 4,800 0 0
in raising the Island ..
1 reisig o1 342,563 0 0
Eztending the Seoop Drain.
i 6,000 ¢ €
i : Running foot. 66,
8,000 Running feet of drains .. .. 1o , 0 1 eeoo0 0 0
Construoting Lock at north end of Junetion o - 42,000 0 O
Canal . .. - . . ve
Uamtructing double Look jand improving St. v ve 80,000 0 0
Mary's Bridge ., .. ee e .
] 's Bridge.
Extending St. Andrew's Bridge 00 subio foct 810 0 0
2,242 Cubic feet of concrete in cement ,. . 37 8 0 1,242 0 0
1'331 »  of brick in chunam .. .| 16 lg g Squar,e, . 300 g g
1 0 | Bquare feet of plastering with cement .. 7 3 0 | Running foot. 32 90
. 068 unning feet of cornice work .. . 0 0 |100 cubic feet. 800 S
’12137 Cubio feet of arch wark, brick in chunam. 20 g o | Cubic yard .. 204 ’ e
8 571 ubic yards of rough stone work ,. .. 1 1 0 |Square .. 32 ¢
*970 | Bquare foot of metalling and gravelling . . 01 . 100 99
xcavating foundation .. o . e . 600
&husv &0. .o . e o . v 4050 00
r———— ————— ’
0 0 0
Improvement of Drains at outlet and con- . e 20,00
struction of Filter Beds . . . ve
Conatrusting Wharf near Col. Law's Bridge. 53 0 0
i d ..
833 | Cubio yards of earthwork .. .. .. 040 (1'-(‘)1(}) :ﬁlgf:‘ feet. 2,956 0 0
7,880 ubic feet of conorete in cement .. . 37 8 0 4,266 0 0
23’300 » _ of brick in chunam .. . 18 lg 8 Squar’e, . 600 0 g
1900 1 Bquare feet of plastering with cement . 7 Cubic foof .. 1,800 0
200 Cubic foct of out.stone work ..  ..{ 1 8 S 288 0 0
81 umber of guard posts (wooden) ., . 3 8 : 400 0 0
30 Bnhpg and fimbering . . N 6 0 |100cubic feot. 46 0
0 | Cubic feet of laterito blooks set in chunam. | 16 o 0 0
€00 | Bqua . e . 1 8 0 |8quare oo
quare feet of pointing with cement ., 10482 0 0
'\ >
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Scheme No. 1—cont.

Quantity. Description of work. Rate. Per Amount.
B8. A. P. BS. A. P
Constructing W harf near 8¢.
Andrew’s Bridge,

420 | Cubic yards of earthwork .. . 0 4 0 |Cubicyard .. 105 0 0

6,350 | Cubie feet of concrete in coment ., . 37 8 0 | 100 cubic feet. 2,381 0 O

20,160 | Oubic feet of brick in chunam . 1610 0 ”» 3,362 0 0
6,300 | Bquare feet of plastering with cement .. 7 8 0 Square . 473 0 0
945 | Cubic feet of cut-stone work v 1 8 0 Cubic foot .. 1,418 0 0

64 | Number of guard posts 3 8 0| Each 224 0 0
Baling and timbering . .. . . .- 300 0 0

300 Qubzc feet of laterite block set in chunam. 15 0 0 {100 cubic feet. 45 0 O
1,200 | Square feet of pointing with cement 1 8 0 |8quare 18 0 0

Constructing Wharf near
Harris' Bridgs.

933 | Cubic yards of earthwork ., .. . 0 4 0 | Cubicyard .. 233 0 0
13,960 | Cubic feet of concrete in coment .. .. 37 8 0 | 100 cubic fgot. 5,235 0 0
44,800 | Cubic fvet of brick in chunam . 16 10 0 " 7,448 0 0
14,000 | Square feet of plastering with eemen$ ., 7 8 0| Square .. 1,050 0 O

2,100 |{ Cubic feet of cut-stone work . 1 8 0 | Cubicfoot .. 3,150 0 0

141 | Number of guard posts .. 3 8 0] Each o 494 0 0

Baling and timbering .. . . - . 700 0 0

600 | Cubic feet of laterito blocks set in chunam 16 0 0 /100 cubic fect. 9 0 0

2,400 | Square feet of pointing with cement ., 1 8 0 |8Square 36 0 0
Constructing Training Wall near Govern-
ment House Bridge.

1556 | Cubic yards of earthwork .. 0 4 0 | Cubic yard
6,750 | Cubic feet of brick in chunam 16 10 0 | 100 cubic feet. 39 0 0
2,100 L of concretein cemont | v 31 8 0 I 1,122 0 0
3,000 | Square feet of plastering with cement .. 7 8 0 [8quare . 788 0 0

Baling and timbering .. e . e 226 0 O
150 0 0
e e G ——
Constructing Training Wall above Dolonel
Law's Bridge.

155 | Cubic yards of earthwork ., .. 0 4 0 |Cubicyard 3 0 0
4,050 | Cubic foet of brick in chunam  +2 .. | 16 10 0 | 100 oubie feet, 678 0 0
},950 o of concrete in cement ,, 37 8 0 " 781 0 0
*,800 | Square feet of plastering with eoment 7 8 0 |Bquare . 135 0 0

Bualing and timbering . .. 150 0 0
—
Constructing Training Wall between St.
Andrew's and Harris® Bridges,
238 | Cubic yards of earthwork 0 4 0 |Cubi 0
L arth e e ubic yard .. 60 0
17,710 | Cubic feet of brick in chunam .. .- 16 10 0 {100 cu{’)ic foet. 2,044 0 0
3,450 " of conerete in cement ,, . 37 8 0 " 1,294 0 0
6,440 ! Square feet of plastering with cement 7 8 0| 8quare o 483 0 ©
Baling and timbering .. ) . 260 0 0
Constructing Training Wall above Harris'
Bridge.
165 | Cubic yards of earthwork i
' arth . . . 0 40 " 39 0 0
4,050 | Cubic feet of brick in chunam .. 16 10 0 (l’(%) 12‘1 til:;'dieet, 673 0 0
},ggg Sauite £ toffcotllcrete in cement |, 37 8 0 . 731 0 0
, quare feet of plastering with cement 3 09
Baling and timbering e 7, ,8 0|Square .. {28 00
ar
Constructing Revetment between 8¢,
Andrew’s and Harris' Bridges,
2,222 | Cubie yards of rou
gh stone work icv 0
1,111 of gravel bucking ,, : ' (‘) 2 g Cubie yard .. 3,;;3 g 0

Baling and timbering

»

1,000 0 0
R

Total.

Rs. 4. P

8,316 0 0

18,436 0 0

9,324 0 0

1,728 0 0

5091 0 0

1,728 00

gr50 00
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8cheme No. 1— cont.
Quaatity. Deseription of work. Rate. Per Amount. Total.
——
BS. A. P. BE. A, P. RE. A. P,
Constructing Groin No. 13,
769 | Cubic yards of rough stoneGOwork !o:
i men! .
gﬁrg:;e lz‘rti}g;ee v‘e.m . 1 9 0| Cubjeyard.. 1,186 0 0
1,568 " of rough stone work for groin 2431 0 0
at junction of canal . 1 90 ” »
n » of rough stone work for groin
at the end of wharf near 1,14 0 0
Colonel Law's bndfe . 1 80 n
667 " of rough stone work for groin
between _ wharves  Dear
Colonel Law’s and Bt3 1,082 0 0
Andrew’s .. . . 190 "
933 » of rough stone work for groin
at the end of whar! near Bt. 1,468 0 0
Andrew’s bridge .. .- 1 8 v "
¥4 » of rough stone work for groin 1,475 0 0
above §t. Andrew’s bridge. 1 90 »
mn " of rough stone work for groin 0 1,110 0 0
below Harris' bridge . 19 " — 9,816 0 0
Turfing Banks. ot 0 0
3
7'82*640 Bquares of turfing .. e .. ss 0 8 0|Square '
00 | Runni ing, the toe with . 000 0 0
’ Wooden p);'llgg o of fxing,the WOW| ¢ ¢ o|Runningyerd| MO0 D T 500 o 0
Metalling and Gravelling.
3 . 0 |Square " 2,117 0 0
42,000 Square feet of metalling and gravelling .. 014 2,117 0 0
Urrer PortioN (NON-TIDAL).
> Constructing Weirs.
ic foet.| 4,681 0 0
12,218 | Cubic foet of concrete in coment ve .. | 87 (8) g 100 cubic S 0 0
8,300 ” of concrete in chunam . 16 0 ” 2612 0 0
16,716 of brick in chunam .. . 16 10 10 oot 1,006 0 O
1 870 :: of cutstone work . . 1 8 g g“lt:;gew N 910 0 O
2,13; gqlmre 1oet of plastering with cemelz:t e 78 q Lson 0 0
eak ith iron work, &o.
mn?}ﬁz(tie sh.u.tters .v;vxth ,:!:0 or ) “r 950 0 0 |Each S 0 0
aling, &o. o ee e . .
. v s
12,060 48,200 0 0
4 Weirsasabove .. o o0 e . ..
Improvement of River.
93,332 Oubi : . .
ubic yards of earthwork in cutting
between Harris' and Com- . . 17,600 0 O
38 mander-in-Chief's bridges. 0 g g Cubic yard 4812 0 0
102'492 » of spoil to he removed o 0 "
A1 " of earthwork in cuiting from 4
(Commander-in-Chief’s to 30 19,216 0 ©
1) Anderson's bridge . 0 ”
1865 » of spoil to be removed from
portions between Ander-
son's and Munro's bridges i o0 " 2,224 0 0
138 for banking below . 0
200 ” of earthwork in cutting be-
tween Anderson’s and 0 30 . gi,gfg g g
'e bridges .. .
86,906 w of Bg:i‘irt%sberrlagoved . 020 ” — | 73902 0 0
Conatructing Training Wall below
Weir No. 2. 2 0 o
bic e
1 207 | Cubic yards of earthwork .. . . 0 4 g ﬁ;‘o cubic feet. 1,746 0 ©
g'goo ubic feet of brick in chunam .. . s 18 lg 0 " , 0 0
y 00 »  of concrete in cement .. .. 3; . 0 |Square o 316 0 0
1200 Square feet of plastering with cement .. ” 200 0 0
Bahng and timbering . .e .. s — 3,363 0 0
-
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Scheme No. 1—ocont.

Quantity. Desoription of work, Rate. Per Amount. Total.
RS. A, P. BS. 4. F m. AT
Constructing Training Wall near
Anderson’s Bridgo,
165 | Oubic yards of earthwork .o 0 4 0| Cubioyard .. 89 0 0
4,050 | Cubic feet of brick in chanam .. .. | 16 10 0 | 100 cubic fect, 678 0 0
1,800 Sqlu}re feet of plastering with cement .. 7 8 0 |8quare - 136 0 0
1,950 | Cubio feet of concrete in cement .. ..| 37 8 0 100 cubiofeet. 731 0 0
Baling and timbering . . . . 150 0 0
| 18 00
Constructing Revetment below
Weir No. 2.
600 | Cubic yards of rough stone work . 1 9 0| Cubicyard .. 938 0 O
300 L of gravel backing .. . 04 0 "ynr 7 0 0
Baling and timbering . . . . 260 0 0
1,28 0 0
Construeting Kevetment between Weir
No. 4 and Munro’s Bridge,
408 | Cubic yards of rough stono work .. 1 9 0 |Cubioyard ., 637 0 0
200 v, of gravel backing ,, . ¢ 4 0 ,S" 0 0 0
Baling and timberirg .. .. .. . v 200 0 0
ol e
Construoting Groins,
778 | Cubio yards of rough stone work for
groin below Weir No. 2., [ 1 9 0 |Cubicyard ..| 1,218 0 0
1,180 ”» of rough stone work for groin
between  Commander-in-
Chief'e bridge and Weir
No.3 . 0 Tl 190 " 1,844 0 0
609 " of rough stone work for groin
below Anderson’s bridge. , 1 90 v 795 00 ‘
664 - of rough stone work for groin
sbove WeirNo.4  ~ ,.| 1 9 o " 1,022 0 0
_ 4,817 0 0
Turfing Banks.
7,234 | Squaresofturfing .. .. .. ..| o0 8 0|Square .. 3,617 0 0
3,000 | Running yards of fixing the toe with ! : ’
wooden piles  ,, ., | = 4 4 0 |Running yard,| 12,760 0 0
| w0
/
0
Total ,, . oo .o 9’69’2;; 8 0
Contingencies at 10 per cent. ., o . . %,
e e
0
Towl amount .. . . 10,66,000 0 7 .
1 Mile of light railway . o e .. 60,000 0 0
IDredgel‘ . . .. "o X . . 1)101000 00
1,70,000 0
__—-———-”/

Grand Total of Estimate

.o

12,268,000 © 0

_———
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Asstract EstimaTe, No. 6, DaTED —DECEMBER 1890, FOR THE IMPROVEMENT OF THE
River Cooum.

Scheme No. 1.

Berial
tumbers of Description of work. Aufount. Total.
items.
Tipar PorTiON. R8. AP BE. A, P.
1 I8 i ve 69,000 8 0
Sa groin .e . .o . . o o 69,466 0
2 | Shore groin and cutting ghannel v e . . . Sae’ 0 0
8 | Alterations to Napier bridge T . o . .
4 | Excavating bed, igxproving course of river and filling up north arm, &c., 542,668 0 0
below weirs above Haz:ria’ bridge .. .. Ve . . - ’66,000 o o
5 Extending the scoop drain .. = .. .. .. . .. 92,000 0 0
6 | Constructing lock at north end of junction canal .. bridie . 66,000 0 0
7 | Constructing double 10(;']! te)ugg improving 8t. Mary’'s bridg . : 2050 0 0
8 | Extending 8t. Andrew’s bridge .. .. ve .. .. . 20,000 0 0
9 Igpr?)v:l]fents of drains at outlets and provision of ﬁlte]r{ beg. &e. . 85,645 0 0
10 | Constructing three wharves, training walls, turfing banks, &e.
Urrer PorTiON (NON-TIDAL).
| 48200 0 0
11 | Constructing four weirs R T LU L
12 Eg:;vatcing%ed:l improving course of river, filling banks, construotmf 1,02,387 0 0
training wallg and turfing banks, &c. . o .
Total .. .. 9,52,21; 0 g
Contingencies at 10 per cent. o . 95,689 0
Total amount 10,656,000 ¢ O
PranT.
60,000 0 0
i i i .e LX) .. . .. 0 0 o
Oﬁ: g\;‘l)g;grllght rallw‘, . . e . . . . . _1,_1_(_).,_0_?_—__ 170,000 0 0
0
Grand Total of Estimate .. e 12,265,000 0
-.\ s e

ABS;‘RACT Estimare, No. 7, DATED — DECEMBER 1890, FORCTHE MALTERNATIVE ScHEME
POR THE IMPROVEMENT OF THE RIVER UooUM.
Scheme No. 2.
[H.B.—For details of Iteme 2 to 9 see Estimate No. 1.}

——
s at, Total.
umbers of Desoription of work. Amoun
items,
T r ES. A. P
’ . A P . A P,
TipaL PorrioN. B8
00 0 0
i joini joal College .. . | 1,60,0
1 ] Canal from harbour to river joining east of Medica
2 E'::za.vat?:; bed,oimproving course of river, and filling up north arm an 3,42,663 0 0
below weir above Harris’ bridge .. .. . .. : ;v 42,000 0 0
8 | Constructing lock at north end of junction canal .. .. . : 42000 0 0
; Constructing lock near Elept(tiant Gate T 4’023 g g
Extendi t. Andrew’s bridge v . .o se o 20,0
6 nxlpert(‘)vggents ofrzlmins at on%lets and provision of ﬁll)terkl!:e(g‘,J &c.: . 85645 0 0
7 | Constructing three wharves, training walls, turfing banks, &o..
Total .. . 6,86,268 0 o0
Urrkr PorTiON (NON-TIDAL).
. 48,200 0 0 .
8 | Constructing four weirs . e e e . S ctin
2 Excavatinggbed, improving course of river, filling banka, OON‘T“ 3 1,02,387 0 0
weining walls, and turfing baoks, &c. .. . . . | 1,650,687 0 o
| e e———
Total .. .o 8,36,846 0 o
Contingencies at 10 per cent .. . 83,166 0 o
Total amount .. 9,20,000 0 o
. Praw. . ..| 60000 o0 o
Onomile of light railway * .. .. = = * | 1 0¢00 o o
Onedredger .. .. oo a0 se 0t 1,70,000 0 o
Grand total of estimate .. 10,90,000 0 ¢
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Order—dated 11th March 1891, No. 349 M., Lacal and Municipal.

Referred to the Chief Engineer with Government for very early remarks.
mentiigla;a%?aphtfshd the re;fzort WbiIu be considered in the Public Works Depart-
tew to the repair of th ier Bri i ; .
out at the earliest Pogsible%at& o Napier Bridge, if found necessary, being carried
(True Extract.)

(Signed)  J. F. PRICE,
' Chief Secretary.

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

»  Public Works Department.

So——————

Resv—also the following papers :~—
No. 1482-C. (O .
blic Works Department, on G.0., dated 11th March

1891, No. 348 M.
rovement of the Cooum consists of two parts, which

Note by the Chief Engineer, Pu

Mr. Jones’ scheme for the imp

may conveniently be considered separately. _
ower portion of the river, provides for closing

¢ 2. The first part, dealing with the lower portio : _ :
he northern of the two branches into which it divides near its mouth, for improving,
deepening and resectioning the remainder of the bed, and for obtaining & constant
communication between the river-bed and the sea. :

3. For the upper portion of the river above the Harris’ Bridge, he proposes the
construction of three weirs, in addition to that hetween the tidal and non-tidal
portions of the river, for the purpose of maintsining a maximum depth of four feet of

water in the bed.

4. To both portions, the banks are o be improved and strengthened, training walls
and groynes to be constructed where necessary and sewage to be diverted from the
river, while wharves for the convenience of boat traffic are to be constructed in the

tidal portion.
n of the river, two alternative schemes are sub-

5. For the first ar tidal portio .
mitted—one in which it is proposed to admit the tide through the(pl:esent mouth of the
river, the bar being removed by the action of a groyne which it 18 proposed to con-
struct to the south of the Napier Bridge, the other scheme being for the excavation
of a canal from the harbour to join the river near the St. Mary’s Bridge.

2,25,000, the second to cast

6. The first sch ‘s estimated to cost Bs. 1 : :
" hout Re, 2, h case being due to the non-tidal portion of

Rs. 10,90,000 ; about Rs. 2,50,000 in each a8 .
the river, and the remainder to the lower or tidal portion. ot tho two ch

7. Mr. Jones expresses @ strong opinion in favor of the firat of the two sohemes
for dealing with the lopwer portion, and in paragraphs 38to 62 'of his report, he discusses
the measures to be adopted for keeping the bar open and gives his reasons for con-

sidering that the groynes proposed by him will be effective.
BT am o convinced by the arguments brought forward, and

8. I regret that 1 am not
cannot concfr in the proposal to keep the bar opent by means of groynes. + vould
9. In the first place, it is by no mesns certain that the groyne proposed wo
keep the river moutlf opeﬁ at all; that it would remove the bar fromf its %)res]eint
position is certain, but it is not equally 80 that the latter would not re oim urther
mland ; my own belief is that it would do so, though the question is 8o beset with
uncertainties that it is impossible to Bive 8 positive ans:ez: to Ilt. : ortain that th
10. Whether the bar would be removed or not, it is almoss c¢ amn thap the
construction of the groynes would cause erosion of the shore to the north of ffthe river
mouth, and with the result of the sonstruction of the harbour (which 1» 1;8,9 ect 1‘:1130“
the aoaat is nothing but a big groyne) before our S¥E% 1 cannot b“fl th&“ A be
highly unwise to construct any mdro sea groynes in the neighbourhood ot Jadras.
« 17



66

11. Their construction is the less desirable, in . .
: - that the object d at be
attained much mo t : ) : object aimed at can

secolnd scheme.m re certainly and efficiently by a slight modification of Mr. Jones’

12. Paragraph 12 of the report shows that he :

: : S, sees cl i

to bo arrived af is nof the mere admission of water into e b bod, bt the siroale
an o s ’

proposed. ’ is is only very partially provided for by either of the schemes

13. Admission of tidal water, and its emission by the same outlet, will produce

oscillation, but not, or only to a 4 )
experimen,t will skow this :i very frifling extent, circulation. A very simple

.............. 4’ >
t
4 ¥
a Ub v
¢

4 15 a good-si i
fiephth connecte%l Witsﬁzfge i?mnnlli it? égg}}lle:ng:ep ffn&af cka curvod trough of tho SR
inches of th ; b e tank be filleq ithi ix
of the Watereiflogz 2 I;? asl?én :hlel%}]l;kngtglzitthtai SagdusteSp:ilgdg()l Z;S;u:hzbg::f;e
ru v0 G A : ately fi i '
:1;1 ltr;llfi}:;esv flrlorgl l’i,h it will be found that there is ne};:t t: (111;0 th? brim and emptn‘%id stt(-)
e the case whether both ends ¢ 4 be kept Or;ec;; e:;m;;g fclto};(édszgd lzhe,

water admitted through the other: 3
in the trough a b ¢, 8 er; showing that there is nothing like real circulation

14. The condition is strict]

: y analogo
c::}:lxal connected with the harbour at one :idtgngutiltl e s ooy e p!‘?Posed "o
oty e sea at the Napier Bridge at the

now gli.selfhi: S:;?idb()f hI'{f eping one or both ends of the

both onds antil the \:‘mlt s tﬁle tank is being filled, and while it is being emptied close

that a decided current o as fallen three inches and then open & itgwillpbe foun
15 produced from a towards b and thaI:; aft:ar a few ¢ tides,”

the whole of the floati .
tank. ing sawdust will have been carried out through & into the

trough permanently open, ¥°

16. It may be obj : .
having only a};inegleo c%)?gtsinti(::a?ilgi ?ﬁ?ﬁﬁg thafi, as 4 matter of fact, tidal river
but in all such_cases the real circulation is maietaioey DUiT, > constant circulation ;

reulation is maintained i
e by it g, iy 1 0y
ably greater during the ebb Itlid:?}?i,tgﬁr?z’ga tt}klle 1\{ekzicity in all cases being considfi:'
o flood. ~The peculiar feature of 87

Cooum is that during a great part .
the velocity during the ebb andpﬂlc;o((;fvsihl‘l9 b};eiﬁet}slsﬁels mo laud drainage ot el &

by th1e7.c ogzirﬁiféi:g}:}fytflheecggﬁci)rievg ;(111'? I:9131'5’1[):?1#311enfs,deseribed above to the Coolumf
: . o
or ﬂo%d-dgatp at f;)r near the entrance of this canal Oilfé, :}ei(éonhd gcheme, tgld :featooba
opened during qod tide and clOSgd during the ebb. In tt;]r our, ?}110 fgthe b s
(at .the Napier Bridge) construct sluices to be closed du‘rin th e’ﬁ Iggut. d: and duri®8
half the ebb, and opened from half ebb to low tide ; thel‘egwoﬁldothenl lo and < fon

We can circulate daily 253 millions o
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c;‘ézéﬂatmn from the harbour towards the river mouth,

ke r would, as will be shown below, certainly have su
ep a channel] through the bar permanently open.

the t’l& According to paragraph 58 of Mr. J ones’ report, the area to be affected by

pa ide would be 4,250,000 cubic feet, and the rise of the tide being 3 feet, the total
rent of tidal water impounded would be 12,750,000 cubic feet, and as the gates

would not be opened till the tide had fallen 13 feet, the mean velocity through them

Wt.)uld be about 6 feet per second ; to discharge 12,750,000 cubic feet in three hours
with this velocity would require an area of L == 197 square feet. It will, how-
roughout the length of the

;}Yerz be probably more convenient to put shutters th ) g
b apier Bridge, though only a few of them would be lifted at each tide, the remainder
eing reserved for the discharge of flood-water.
19. There need be no question of the power of the tidal water, controlled as
Proposed, to keep open a passage through the bar. The average discharge is about
1,200 cubic feet per second, and it is certain that the discharge of the Cooum did
not approach this amount during any large nunber of the days during which it kept
® bar open, as stated in paragraph 7 of Mr. Jones’ report.

20. An incidental advantage of the arrangement herein suggested is that the
flow would always be from the harbour towards the Cooum and not vice versa; it 18
by no means improbable that the Harbour Trust would object to the construction of
works which allowed Cooum water to flow into the harbour. '

21. The new canal should have an area of water-way of not less than 300 square
feot atlow tide. It is observed that Mr. Jones estimates the cost at Rs. 1,50,000, which
18 at the rate of about Re. 30 per foot, which is probably enough, but there is nothing

to show how the rate is arrived at.

22. I should take this opportunity of mentioning that the proposal to allow sea-
water to enter from the harbour and return by the river mouth under the control of
the sluice gates was embodied in the scheme submitted by Mr. Chatterton, Professor
of Engineering at the Madras College of Engincering, to the Committee appointed by
G.0, No. 643, of 16th September 1890 ; all the schemes submitted to that Committee

to the north of it tq the Cooum, but

§

provided for a canal from the harbour or the sea ) i 3
none of their authors except Mr. Chatterton realised the essential necessxtyv of circu-

lation and of a constant scour at the river mouth.
roposes sluice-gates in connection

_23. Mr. Jones in paragraph 59 of his report p )
With the groyne at the river mouth, but apparently does not see the necessity for them
in connection with the alternative scheme of a canal from the harbour.

24. It has been suggested that the necessary circulation might be 'obtained by
Pumping water from the sea into the river and so providing a current in the latter.
On this point it is enough to say that the efficiency of such circulat;lon_W}ll be directly
Proportional to the quantity of water pumped and the height to which it is lifted ; the

cost will be directly proportional to the same clements. By the canal and sluice gates
¢ cubic feet ; the cost of plant for circulating this

d that of the canal and gates, and the

and the water issuing at the
flicient scouring capacity to

Quantity of water would enormously excee

Wworking expenses would be dead loss.
is a question for consideration ; it has

b 24 (). The proper course for the canal .
een guggested that it should run from near the mouth of the river along the foreshore
he actual excavation 18 con-

.%o the east of the Fort, and it is possible that, so far ast
hosen by Mr. Jones, but the

f erned, this would be slightly cheaper than the route ¢ ut {
atter is the most convenient in many ways and has the great advantage of bringing
the sea-water into 1he river at a point as far as possible from the mouth, therety greatly
Improving the circulation. On the whole I concur in Mr. Jones’ selection of a route.
25, As the dredger will not, with the arrangements herein proposed, have to pass
under the Napier Bridge, there is no occasion for making provision for lifting any
Portion of the latter, nor, so far as I can see, need the new bridge (if a new one has to
6 constructed) be as long as the present one.
26. The maximum amount of flood water to be discharged may be taken at

the M. F. L. of the river is fully five feet

12’000 cubic feet per second, and as
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above tidal H. W. L., a velocity of 10 feet per second may be o

bridge, requiring an area of 1,200 square feet of waterway. Y ﬁ Waiﬂonvgidb éh(;o;z‘?e];iz};(z
to give the sluice gates a lift of more than 6 feet, so that a length of 200 feet
exclusive of the piers of the sluices will be required; a total lngth ¢ 500 foot
instead of the 450 feet of the present bridge would be ox,ngh engtn o ee

27. The details of the design of the sluice at the 1iver mouth and of its com-

bination with the bridge will have to be se ; : .
s soheme toder diseussion s aecepted.parately considered if the general principle

28. There seems no occasion to put the sill

. . 1 8 of these slui :
Degzvﬂand’s da.turr:i ; 63 feet below high-water level, or sa;uief-(?g I?sw i?téoaiol(?s
as is necessary, nor does there appear any object in artificially excavati;lg t%e bed below

this level. A considerable reducti ; i
iy ction may therefore be made in the excavation below
29. 1 entirely agree with Mr, J i
nOI"thern arm of the river, and a.s t:)) nf)?e arlls o e Cesiiavility of filling up the
Bridge, the insufficiency of the waterway of
I am inclined to think he has under-estimated
for the improvement of outlets of drains, and
training walls, appear judicious, but I am not
ztrucltlon of-ght(e1 locks proposed to be built in th
anal ; provided the canal from the harbour j
al I our 1 i i
available for the storage of tidal water is a poii(t)ifvimﬁsa?fa%zn’ t§2r1:$ Liaset'oﬁi 23"29%
. satisfie

the necessity for the n n the b h Th

: groynes proposed to b i d o v

if constructed at, all should be construc’c?ad ieﬁigevily] atnde biz by fbtt  xiver. Hhese
1t.

30. I consider hi i i

division b etwe; ‘:ﬁ(}lg’dﬁlzcgon of a point near the Harrig’ Bridge as the point of

design of the weir requiresn sorl:l(:anﬁgg!ﬁpoﬁions of the river to be judicious 'pb“t the

I : ication. In pa ’ it i

not ilearaﬁo‘?;ethf}g Of(ilréu:zllil ;r(;ti cgusf a rise on the I‘;V(:'ia;g(:? ;;1}11029 ‘E)}faxfh; f?«ﬁort i: ;:

not clear ! fved at ; the 1 ir crest i '

i obl 8 L the length of th

fect 1,0 er second, even allowi . ;

Wingp;:ﬁ?;sogzl fglé;s iﬁngthéhwould require a’depth of at llga%tfiz fiectomi;1 el’?lble veloctl;?;
g ove the erest, there would be no fear of the fatte: ’be?:,ge Ytﬁ?ned

31. T am afrai : : .
they would 1r)r:3 azelra;ladint 1;?) i(gféif)ilelg ﬂmcﬁs proposed for this weir would be useless;
constructions of this sort in a river, thgugg S&;d' No depeqdence can be placgd on
reservoir. y may work in & canal or an artificial
32. The above remarks have referenc

regard to t -ti
gard to the non-tidal part, I regret that T am unable to support Mr. Jones’ proposals.

series of reservoirs b
y means of dams of suffi-
e%t at the top of each reach, this 4 feet being
€ evaporated during the period in which Bno

which is a very serious evil, though
the eost of this work. His proposals
for'the construction of wharves and
satlsﬁgd of the necessity for the con-
e Buckingham canal and the Junction

cient height to give a depth of 4
the depth that will in or illjlar)? year::
fresh supply is received by the river.

, 3?}. At the best this scheme merel
pools of stagnant water, which
able to the dry bed. , would

34. A y
purpose fnatvg:)atzil tﬁi egac;,e a}rlg’wt%\;er; eatlilﬁesropmfad weirs would not answer this
crests of the weirs bounding them, and the bed mﬁﬁa %ee szl}‘;;%s:({) jtx(l)stt};?s li(iv;;cl) v(;fisﬂilg

dry weather, above the influence of the tj :
steps instead of in a single slope. he tide, except that it would be in a series ©

35. It may be contended that t : .
the silt, but I am of opinionxthat tﬁ:yu;gilizlu;ﬁs g;ftszn' eaICh' weirf would r;mlfl:;g
design proposed would probadly not work at all. and :lltlﬁces 1(1) the par fﬁwient
ones, such as those used in connection with irrigation works oug htm{;re eovgded
they would not serve the purpose required, but would merel rod’u;n 18 le prhannel :
in the river bed, and would in fact reproduce the irregulai’ifies e e (;;;)ilg)u :;u(;ing e
)

b{; pri)vifies for covering the bed with a series of
only 1n a very small degree (if at all) prefer-

ecessity for lengthening St. Andrew’s.

- Seema doubtful whether the foundattons
- information as to the soil than I have and has probabl

- to raise the level of the river bed ab
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formation of isolated pools, which it is the chief object of the scheme to avoid. The
e{fect of pgdersluices is exceedingly local ; they will keep open a channel for a short
distance in front of themselves, but if it be required to keep down the bed level
throughout the whole breadth of a river, the sluices must be distributed over the
Wwhole length of the weir and pretty closely spaced together. No automatic arrange-
ment is of the smallest use for such a purpose, and any other known arrangement is
costly to construct and requires labor to work it out of all proportion to the advan-
tages to be gained in such a case as the present. - It would certainly not be justifiable
to construct three such weirs in a distance of little over a mile merely to keep the bed
of the river covered with a few inches of stagnant water. ‘ :
_ 86. T cannot recommend that anything should be done to this portion of the
river beyond a little straightening and improving the banks; and for this the sum
of Rs. 1,02,387 proposed by Mr. Jones to be expended appears out of all proportion

to the object to be attained.

87, The weir above the Harri¢’ Bridge (No. 1) must be retained to divide the
tidal from the non-tidal portion of the river, and prevent the bed of the former from
asspming a slope part of which would be dry at low water; it should in my opinion be
built at right angles to the river ; the undersluices may be omitted, as even if they act
they are not wanted. The retaining wall of the apron should not project above the
level of the latter, but the surface of the apron itself may with advantage be
depressed a foot in the middle ; looking to the small fall over the weir, 12 feet

would be ample breadth for the apron, but a second apron 18 feet wide of dry
stone should be added in rear of the retaining wall; it is not clear what is gained by
th a tongue of concrete between

the rather peculiar section given to the body wall wi :
two layers of masonry ; the latter should extend the whole thickness of the wall. It
are quite deep enough, but Mr. Jones has better

y satisfied himself on this point.
38. It must be remembered that the construction of this weir will of itself tend
ove and to terminate the existence of the unsightly

pools of stagnant water which now form the worst feature of the upper portion of

the bed.

'89. The estimates submitted give no
to suppose that the amounts allowed are o

Jetails of quantities, but there is no reason
iherwise than accurate; the rates allowed

for earthwork appear ample, as plant is provided for separately. ) The omission of the
locks in the Buckingham and Junction canals will cause a saving of 1_28. 84,000 on
Mr. Jones’ estimates, while the provision of sluices at the Napier Bridge and of a
single tidal lock on the new canal will add about Rs. 60,000.

_ 40. To sum up, I would recommend the adoption of Mr. J gnes’ s?heme, No. ?,
Including the weir at the Harris’ Bridge, with the modifications in detail explained in
this note, and with the addition of sluice gates at the Napier Bridge. For the non-
tidal portion T would recommend that nothing be done beyond slight improvements to

the bed and banks. ‘
41, Although I have not found myself able to concur in all Mr. Jones’ views, I
consider that the care and completeness with which he has worked out this scheme

are remarkable, and deserve acknowledgment.

MapRras, (Signed)  J. PENNYCUICK, Colonel, R.E.,
16tk March 1891. Chief Engineer, P.W.D.

‘Lo the Local and Municipal Department.

Tm———

Note by the Chief Engineer, Public Works Department, dated 2nd April 1891,

_ In paragraph 35 of my mote of the 16th ultimo on Mr. Jones’ scheme for the
improvement of the Cooum, it is stated that any known arrangement of weir, suitable
for the purpose therein under consideration, ¢ would be costly to construct and require
labor to work it out of all proportion to the advantages to be gained,” and that « it
would not be justifiable to construct three such weirs in a distance of little over a mile

merely to keep the bed of the river covered with a few inches of stagnant water.”
‘ 18
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2. Tt has, however, since occurred to me that Mr. Jones’ object might be attained
by the construction of one weir of slightly-increased height, instead of three, and
although this weir would be costly and the result not, in my opinion, worth the expen-
diture, the latter question is not an engineering one, and it would have been better to
show more precisely how the end in view could be attained, and what its cost would be.

3. It may be said that the}'e are practically only two ways of keeping the water
in a river-bed at a level above its natural one without raising the bed level by silting,
namely, falling shutters and lifting shutters worked by screw gearing.

4. The former have considerable advantages under certain conditions, but these
conditions do not exist in the Cooum; for this river they have ome fatal defect,
namely, that they cannot be made water-tight, In a river which has a dry weather
discharge sufficient to meet the loss by leakage this does not matter, but the Cooum,
for months together, has absolutely no natural supply. ’

5. The loss by leakz_zge in a falling weir three hundred feet long would certainly
not be less than 20 cubic feet per second (and would probably be a good deal more),

and thig would empty a reach a mile long and 300 feet broad, at the rate of a foot of
depth, in twenty-two hours,

6. The only practically useful arrangement for the Cooum would be a series of
shutters lifted by screw gearing, similar to the surplus sluice at the Red Hills

reservoir, and to the one now under construction for the R. ipur i nec-
tion with the Periydr project, amrajpuram tank in con .

7. The width of the Cooum, at Mr. Jones’ lowest weir, is ab
' . ) three hundred feet
and could be closed by sixteen vents of 12-feet span with’piei;s(:;; fe’e‘:;ethli)i.re o

8. The level of the bed of the river, according to the levels oj i raph 120
of Mr. J onles’ report, i3 16-00, and the sill of the sluice might %g iﬁ;(?ega;: %his? level.
Shutters T3 fect high would retain the water up to 23-50, which is practically the

same level as the crest of the uppermost of M ’ ; d
give a depth of 3-87 feet at the Mﬁﬁro bridge. r. Jones Proposed weirs and woul

9. There is no objection to this level being retained at the lower weir, for the

flood level on the original solid weir, with cr '
t at 207 I
than 25:00, and the level of the river banbi: S29'a25. T would cortainly ot be les

10. The Iift of the shutters should be 71 feet, giving an area
‘ of 1,440 square feet
of waterway, and as thg maximum discharzge is 1g1,20% cubic feet per se(tond; the
velocity thrqugh thg sluice would have to be 7-78 feet per second. As nearly as I can
calculate, this velocity would be attained with a water level above the sluice of a little
about 24-60, or rather less than that on the solid weir.

11. The leading dimensions of the sluice would be, sixteen vents of 12-feet
span—sill of sluice 16:00, top of shutters when down 23-50 ; lift 71 feet. Springing of
arches 24-00, erown 27-00, roadway 29-50. Shutters to be worked with double
screws as in the Cauvery and Venndr regulators.

12. The cost of this sluice would be about Rs. 40.000 ‘

. or about Rs. more
than the cost of the four dams proposed by Mr. Jones and R, more than that of
the single dam necessary for dividing the tidal from the non-tidal portion of the river;
whether this sum would be worth paying for the advantage of keeping the bed of the

river constantly covered with water is, as remarked in the beginning of this note, not
an engineering question,

13. It is perhaps hardly necessary to observe that for a sluice of this sort it i8
much cheaper to have one than two or more ; if, instead of keeping the water at 23-60
by a single sluice, we increased it to 21-50 by one and to 23-50 by a second, each of
thg two sluices wogld be alx_nost as costly as the single higher one, the only gaving
being in the reduction of height in the piers and shutters: the flooring, foundations,
arches and superstructure, which form the most costly pa’rt of the wm"k, are practi-

cally independent of the height. The increased depth of water at the lower end is of

course an advantage.

(Signed)  J. PENNYCUICK, Colonel, R.E.,
: Chief Engineer, P.W.D.

To the Secretary to Government, Public Works Department.
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No. 1822 C.

Transferred to the Local and Municipal Department in continuation of endorse-
ment No. 1482 C., dated 16th March 1891.

Mapras, (Signed)  J. PENNYCUICK, Colonel, R.E.,
2nd April 1891. Secy. to Govt., P.W.D,

To the Local and Municipal Department.

Rererence-—dated 28rd April 1891, No. 327, Local and Municipal.

Referred to the Sanitary Engineer with Government for any observations which
he may wish to offer, and with a request that he will specify, in detail, how far the
amendments suggested by the Chiet Engineer, and which in the main have the approval
of Government, will affect the estimates already submitted.

(Signed) 0. V. BODDY, Major, R.E,,
" Under Secretary, P.W.D.,
for Chief Secretary.

To tha Sanitary Engineer.
»  Public Works Department.

From J. A. JONES, Esq, MEM. INSL. C.E., F.RS.E, Sanitary Engineer to
Government, to the Chief Secretary to Government, dated Fort St. George,

9th June 1891, No. 590.
In reply to reference, No. 327, dated 23rd April 1891, Local and Municipal, T

have the honour to forward herewith my remarks on the C}xief Engineer’s pote on t_he
Cooum Imvrovement scheme and I also send revised estimates; the basis on which

‘these have been framed will be found fully set forth in my memorandum. At the

end of the estimates will be found a comparative statement s}lowi{lg izhe differences
between the present proposals and those of Scheme No, 1 revls«.ed in view of Colonel
Pennycuick’s remarks and of the memorandum accompanying this letter.

2. The item of Rs. 66,000 for the extension of the '8C00P drain may stand in
abeyance meantime, as that expenditure will not be necessary if the canal be eventually
constructed.

8. If the scheme is sanctioned at an early date, the following amounts would
Probably be expended within the periods named :—

RS.
. Plant .. .o . . .o .. 1,47,500
Up to April 1892 gWaorks oL UL oL 85000
2,32,500
April 1892 t0 1893 .. ov  ee  ee ee e 4,00,000
After Apl'ﬂ 1893 .. . .o e . Y 3,00,200

Total .. 9,32,700

ENCLOSURE.

Note by Sanitary Engineer to Government on reference, dated 23rd April 1891,
No. 327.

. Colonel Pennycuick’s suggested alterations of the undersigned’s scheme for the
improvement of the River Cooum having in the main the approval of Government,
1t 18 with some amount of diffidence that he ventures in the following paragraphs to
point out to Government why he is of opinion that some of the suggestions made
cannot, while others he considers should not, be adopted.

2. The value of Colonel Pennycuick’s criticism of the scheme cannot be over-
estimated, and after the issue of Colonel Pennycuick’s first note, the undersigned had
the advantage of discussing a few of the points which had occurred to him on first
reading the note. He regrets, however, that a further study of the proposals made
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requires him to say that he is unable (at any rate, without further discussion} to
accept the proposals hereafter referred to as improvements on his original design, and
he desires to explain that it is with a due sense of the responsibility imposed on him
on the one hand by his desire to see the scheme carried out in a manner likely to
afford the best chance of success, and on the other hand of venturing to combat the
conclusions and criticism of so experienced an officer as Colonel Pennyeuick, to whose
judgment in any case very great weight must be attached. ’

pointi):"ﬁi[}ficil'l3 g(;tmpg‘: %%ﬁgnfiofﬁi‘stitisdgslgxszifoxtlh:remtﬁg; iiferations proposed.  The

outh. (1) The proposal that the water shall enter by the canal and pass out by the

be raise(dZ.) The proposal that the intended level of the river bed at the mouth should
() The Pt s o et ey of e Nogir e

4. The other suggestions of Colonel Pennycuick, in framing the revised esti- |

mates (which will hereafter be referred to), have been accepted

5. 1t will be observed that of the or :
: , proposed canal Colonel ick iutends
;)30‘;‘3;? awf;ze ggﬁ(tﬁ;‘:;ntbfrf)m ti;lhat fo; which it was original‘l)yog(;sig;gg ycull‘ilz q;;lig:ml
) asis that the river would thus have a n : th, as it
ZV:: & 3211«?;}; e;v;uld be %‘W,ays open and through which the water v::ulfin;)gss,in and
obieet to th f;m;ycumk 8 objection to this is that the Harbour authorities might
aftJer openinegegf2 tgle }L‘;lllalﬁefhwmat from dlls %"Oum (though possibly in a day or two
: e water won e compuratively pure). He therefore
g’zgis‘;st ;hag th? water should enter from the harboug (and gy pthis) means he hopes
r circulation would be secured), and that the tidal water should then find its

exit by the existing mouth. But this latter part of this proposal isin fact the muin.

difficulty in the whole s:heme.

6. In paragraph 19 of his first note Col 1
J ' ovel Pennycuick says : ¢ There need be no
fclgfsflmﬁ ;’ﬁ ﬂ{)e POW';; of the tidal water, controlled as propowdz to keep open a passage
i cer?ain tgata:fl s e average discharge is about 1,200 cubic feet per second, and it
© discharge of the Cooum did not approach this amount during any

large numb ; RN
of %ﬁ[r. Jg;ezl" I?efpgﬁ,g’ays during which it kept the bar open, as stated in paragraph 7

devo t7ed I;hif 1&2}1; very If)omt to which in the original scheme so much attention was
of the tidal wot eanls; keeping open the bar, and if the bar can be kept open by the evit
it the exit eaneil.):o]?g(; le 6ybt/ze proposed sluices, then what is the use of the canal at all ? for
obstruction to its ent P .Of;en y the scour of the outgoing tide alone, then the tide will find no
ver: i b ﬁ' 7y into the rover, and the entrance between two shovt groynes would be &
o g 7;:1?0 ¢ :.’" e”t;‘mcgf or the tide than through a canal 1% miles long.  After disous-
b:%f oeig?oerf tlﬁnto. the exit passage at the bar with Colonel Pennycuick, he seemed to
a built%hannel :VOltﬁ ; %y case the inshore groynes which are placed there 50 as to form
the bar sch Iso ¢ © necessary ; 8o that in fact should the canal scheme be adopted

ar scheme also to some extent would have to be so omitting the sea groyne, about
the advantage and result of which Colonel Pe“nyeuick’ g ] groyne,

8. It will be noticed that the manner of admissi
. ? of admission of the wat ver does nol
at all bear on the question of the Iceepmy open of the bar. j\‘;v-hefﬁ f: lfg fv{rl;tg:vg: pumped

in or brought in by canal or otherwise, ¢ s to t4e effects of the quantity and head of

water above low-tide level during the exit of the tidul waters From the river to whic

we must look for the result desired, and putting aside consideration of the better -

cirenlation to be gained by the entrance of the water thr canal
as far as the undersigned can judge, if used in the malfx‘:egrh (t}lcl)(leogxzzllall,’;}:gy cuick
proposes, will serve no good purpose.

9, Colonel Pennycuick says that the mou i en b
backing up the water w the river and allowing it ttoh})fjwﬂitr 1:terlo:oa?iaze kef?m&% 90,
then the water will flow tn at the mouth on the flood tide and nothing more i3 requiréd:
This is practically the original No. 1 Scheme with the omission of the sea groyn®
which the undersigned believes will still be required to keep the mouth open whether
the water is admitted by the mouth or by the canal, ’
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10, It is, however, always advantageous to * hasten slowly’ in such matters as
this, and if Government, having followed the arguments adduced, is still of opinion
that the canal may be unnecessary, the undersigned would ask that, without pledging
itself to one scheme or other—that is, the sea-groyne scheme or the canal scheme—
Government will in the meantime sanction the construction of the inshore groynes only
with the other portions of the scheme as modified below. This is practically what was
proposed in paragraph 62 of the original report. The canal or the sea-groyne can then
be added if necessary after a further consideration of their respective merits, which it

would appear is very desirable.

11. The next point is the question of raising the river-bed above the level origi-
nally proposed. The principles on which the proper level of the bed was determined

were very fully gone into in the report, but Colonel Pennycuick proposes that the
level of the bed should be raised from

10-50 above datum to 14-00.* 1t is
hardly possible that this can, or should,
be effected, and on discussion Colonel Pennycuick did not consider it an essential
point, especially as spoil has to be provided to fill the north arm, though it will
cost less if taken from the shore than from the river-bed.

12. But in addition to the reasons given for the level proposed in the original
report, there are strong reasons against the adoption of so high a level as that proposed
by Culonel Pennycuick ; one is this that the bed at Law’s Bridge which cannot be raised
(which bridge is 14 miles up the river) has a level of only 1396, and so that the river-
bed would be practically level for 13 miles, and this would certainly tend to cause
flooding which should Ze avoided. Again, the proposed canal would enter below
Law's Bridge. It is proposed te give this canal, if ‘constructed, 300 feet area below
low water, and as not more than 75 feet of width can be obtained through the Fort
Ditches, the canal will have to be 4 feet deep and have its bed at junction with
river at a level of 13-47. This is a lower level than Colonel Pennycuick proposes
that the river should have at the mouth. Therefore, while desiring to meet Colonel
Pennyouick’s views in this respect, it does not appear desirable that the sill of the
sluices at the mouth should be at a higher level than 13:47—1 = 12:47 (say, 12:60),
and in the revised estimates for the inshore groynes and sluices, the excavation of the
bed, &e., this figure has been adopted. Further, the depth of water in which a tide
flows is an important factor in the time the tide will take to travel up the river, and
the greater depth the more speedy Will be the inflow of the tide; ivis well, therefore,
on this ground alone to keep the depth as great as it conveniently can be made,
especially as the tidal flow, as proposed by Colonel Pennycuick, is not to be limited
a8 originally proposed. The benefit to be derived by the greater depth did not, of
course, enter into Colonel Pennycuick’s calculations, as the tides he proposed should
enter by the canal and only ebb at the mouth, though possibly the depth might also
affect the apeed of the ebb.

13. The next point to be noticed is the proposed decrease in the waterway of the
Napier Bridge which Colonel Pennycuick proposes to reduce (and the sluices would
bave the same waterway) to 300 feet from its present length of 450. To secure the
Pproposed velocity of 10 feet per second means a backing up of the river, and the back-

* High-water lovel, 21:47.

ing up of the river megns flooding the Island, the Napier Park, &c. One object

kept in view during the preparation of the scheme was to endeavour to lower the -
flood level as much as possible, and the places mentioned, even with the existing
amount of waterway, are occasionally very much flooded. It is true that the 300 feet
of waterway proposed will discharge the river at a velocity of 10 feet per second, but
the natural velocity of the river in flood is-only b feet per second. It is thought that
Colonel Pennycuick in meking this proposal has omitted to consider how the water-
ways of the bridges above compared with his proposal. It will be found thét Govern-
ment House Bridge—4,220 feet from the mouth-—has 380 feet of waterway (with

“piers), or 80 feet more thun that proposed for Napier Bridge. If Napier jBridge is
Keep

made 300 feet, the mouth of the river, which from caleulations made requires (to
the flonds down below the banks) 2 breadth of about 450 feet, will be unduly throttled.
Colomel Pennycuick, in recommending the extension of 8t. Andrew’s Bridge, has

‘admitted the principle that the waterways lower down the river should nat be less
ﬂmnthm above, but in this instance would apperently depart from the prinoiple, it is
) : 19
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presumed on the grounds of a small economy which would be effected, but the result
would be much inconvenience by the extra flooding of adjacent lands, such as N apier
Park, Government House grounds and the Island. The allowance in the estimate as
revised is therefore Rs. 76,000 for sluices.

14. In regard to the weir at Harrig’ Bridge, t o w3

one reason for the proposal to have four weirs? (;nél en(()){cﬂg;er(;ga;fo ::)e;cslssztsy 8212?13
Pennycuick, has been overlooked ; from an engineering point of View} Colone{ I’/enn -
cuick’s proposal has everything to recommend 1t, but ; reference to a’ oraph 120 ﬁf
the original report will discover the sentence: “ It is desirable to Eezact}?g :ve;rs as
low as possible in order not to hack up the subsoil water to too great aphein*ht S or
adjoining lands.” = The extra height of 3 feet proposed by Colonel Permyer ick in his
gﬁ;ﬁe::tsv:;mﬁ?l eﬁeﬁt Whatt t}lllt? uéxdersigned endeavoured to avoid n')l‘h:a Sanitary
A y Wien ne rofe ms first repOrt, un(hl‘ the irn resSi . . p

o ettt bt ey oo o i ol spns 2
proposed, the water ;2&211 Eeﬁgﬁ;ﬁ:ggtlg “ hseg. LWith,COloﬂel Pennycuick’s weir as
this weir it must be so for the whole ler? Ilgl P;fl ghts but if the water level is reduced at
gth of the river above the weir, while with

two or three weirs the height can be be i
et o e e i g e better regulated according to the level of the Jands

level lo’?tl{fa ;Su{)l;;i' fl'stotod that a questio‘n bas arisen as to what will be the effect on the
¥ water, due to the rise and fall of the tide, in the lower part of the

river under the proposed seheme. and it mav 1
be opportune to make reference to that q?xigtiz}frefore, folloviog up the last prrmgrapl

16. i y " o
during G{)Rgaflersni?xgtht: paragraph 7 of the original report, it will be observed that
undex?the Schyeme ~'Hy§ar.on an average we have a state of matters similar to what,
therefore only be ,C:f; 1r:dlnn€¥§1;l ced perwanently. The remaining 10 months need
tides, and the water Pt L en the bar is closed, it is usually so at high spring
has i;ee slosed v stands in the river about 3 feet above low-tide level °'The bai‘

i n closed as late as the 2lst J anuary, but we may take the lste}:n.uary as an

average. From that date it would require M or 108 days (taking evaporation

during these months at . per v

Wo&d}l e amonthe 8t o é)dledoafyi&t;i-illower the water down to low-water level. This
an . » . 0 :

o &n;l :rr) 1;blsvgols§1ble té)‘l‘alse the levgl of the Cooum (and it is raised as in the
o) a6 fmm\\;-hwa bfi level, and it is believed that for the remaining portion
O o year —sa ’if om h'i }eu of May until the beginning of Uctober—it stands about
Tt armtmai igher, because each fall of rain or small fresh raises the river

! ally 1t bursts its bar or the bar is relieved to allow the water to flow out.

17. For th a :

mean-tide level eaglée‘;tsezn}:zor;l&? of the ten months, therefore, the Cooum is abovo
tide above mean-tide level er the mew proposals the Cooum will be ouly 6 hours per
roamstances or the wthe Otrh 12 hours per day, it is probable that under one set of
the Cooum is concerned e{f e‘ average level of the subsoil water will. so far as
and €l of the tde i €ho roven hats e hc S9E: but by reason of the proposed rise
of subsoil water avoided t n“;f, orizontal circulation will be attained and stagnation
O Latinnt boncit | Hod Io a targer extent than at present prevails, and this will be

nefit. ad levels of the Cooum throughout past years ileen available, ar

accurate comparison could have be >
en X .
be so. made, but this for want of information cannot

18. But it has not been proved that the lev )

1 oty St o B 1t B oo e et e s
far as half-a-mile inland, us is known for vertain, and possibly’for a mile inland (within
which distance the portion of the Cooum to be dealt with tidall lies), is affected by
the dally TIse and fall of ‘qhe tide during the dry season and the ‘sxy;bsoil ‘water is rais
a_b ove.hlgh-nde level during the wet season very considerably ; therefore, whether the
river is tidal or not, the level of the subsoil water along the low ‘hes is not likely
to be affected at all. g ower reaches is

19. The foregoning arguments have been put f i Vi

i : orth f the
supposed contention that an increased level of subsoil Wa(ti‘::‘eicsﬂ{ml}?eaﬁf; b?l e
conclusions arrived at by the President of the Meteorological Society in a late address
do not bear out that view, for he stated that investigations had proved that one seb

In most years rain oceurs between this date
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O_f diseases were rife during the period the ground is filling up with water and expel-
ling the ground air, and another set of diseases when the reverse action took place ; that
enteric fever, cholera, diarrhea and dysentery are more prevalent with a low level of
subsoil water than with a high level—these diseases are very fatal in Madras ; on the
other hand, small-pox is said to take place after a long drying of the ground and when
the subsoil water begins to rise.

20, 1t was further stated that in Fngland, as a rule, typhoid fever occurs at
periods of the year when the waters arve unusually low and on the rise of the water.
Coming nearer India, it has been found that a low  Nile ”” always marks an unhealthy
period. The conclusions come to were, therefore, that disease 18 inereased, not by the
absolute height of the subsoil water—though a low level is always contemporaneous
with unhealthy years—but that it is the fuctuation of the level of the water which
causes an increase in the various diseases, and a year will be proportionately unhealthy
in regard to the number of fluctuatious occurring.

21. 1f, therefore, the Cooum iskept open and varies only an amount exceedingly
less than 38 feet per day, it will bring about a much improved set of conditions than
those which exist when it is shut up for months and every fall of rain causes the sub-
soil to rise in a greater proportion than that fall, because the only means of escape of
the rain vid by the Cooum is shut off and the rise in the Cooum under such circum-
stance gives a higher rise of subsoil water than that due to the actual amount of
rainfall, because the river receives all the surplus from its drainage area, which is
eventually redistributed through the subsoil.

22. Referring to Colonel Pennycuick’s remarks in paragraph 23, it is only neces-
sary to point out that, under the original proposal for the manuer in which the canal
to the harbour was to be used, there did not appear to be any necessity for the sluice
gates at the harbour. The gates proposed at the N apier Bridge were, under No. 1
Scheme, to bund up the water to ensure a scour and keep the bar open; in the
harbour there would be no bar, and it is thought that it would have been under the
original proposal advantageous to have allowed free circulation and the natursl fall of
the tide through the canal. Under Colonel Pennycuick’s proposal the case 1s dl.ffgrent,
and of course the necessity for the sluice gates is apparent. The canal as originally
proposed was to have flowed towards and also from the harbour, while the canal under
Colonel Pennycuick’s scheme was {0 have flowed from the harbour only, and hence the

necessity for the gates.

23. In caleulating approximately the cost of the canal, the cost of the Junction
canal was taken to some extent as a guide, but no detailed estimates were prepared and
it is now doubtful whether the cost will not be more than originally anticipated,
because there is an omission of one item which will be of considerable cost, viz., a
swing-bridge over the canal entrance at the. harbour to allow of traffic along the
breakwaters, and the syphon works will also be somewhat more expensive than at first
presumed. As it is hoped, however, that the proposal made in paragraph 10 above
will be accepted, it has not been thought necessary to work out the details of the canal
scheme before submitting this reply to the notes under reference.

94. It is belioved that the main points which can affect the efficiency of the
scheme have now been fairly discussed, and with regard to the upper portions of the
river, the improvement of which is not a necessity, it is left to Government to say
what amount it can devote to that object, which is perhaps more a matter which ought
to be viewed in a sanitary than an engineering sense. It would perhaps be advisable
to remove some of the higher portions of the bed, which would be quickly uncovered
by the fall of the water below weir top level and generally to protect the banks. This
could probably be accomplished for a sum of about Rs. 12,000.

25. In paragraph 89 of Colonel Pennycuick’s report, the amount of Rs. 84,000
considered as the probable saving on account of the omission of the two locks is under-
estimated ; the cost of the two locks, including the rebuilding of St. Mary’s Bridge, is
entered as Rs. 42,000 + 90,000 or Rs. 1,32,000, but of this only Rs. 30,000 is due
to the cost of the bridge, so that the saving will be Rs. 1,02,000.

26. The estimate for St. Andrew’s Bridge has been checked, the calculations and
measurements were found correct, but though Public Works Department rates have
been used, they in some instances appear insufficient and the amount entered for baling



76

(a class of work not easy to estimate) was not ample. A provision for centering had
also been inadvertently omitted. The estimate as revised stands at Rs, 6,161,

27. Under the view that Government will be inelined to aceept the proposals as
now put forward, the estimates have been revised and now show a total of Rs. 9,32 700,
but this includes Rs. 1,47,600 for plant which can afterwards be dispose Vo and
credited to the work. The omission and additions are shown in a comparative state-
ment. Neither the cost of the sea-groyne nor the cost of the canal is included, the
adoption of either being left open for future settlement, ’

o 28. It the canal is ever made it should be, it is thought , : iga-
tion canal, and there is reason to believe that a considerable C(t)xl'lasgg C:si(}laia(}(: agigce
between the canal basin and the harbour. Some return may therefore be expected
against the expenses to be incurred in the construction of that work, and a large
x(;atum undoubtedly ,Wlu be recgived by the construction of the wharves ’in the riveor-
Covernmant ol I i peying T 1600 e x5 S yha i by
Chintadrepett ought o puy b an l:;sa;‘:i?g ;; .the vicinity of Triplicane, Vepery and

ngr}g;e(};l;%kfn, v (Signed)  J. A. JONES,
Sanitary Engineer fo Government.

s,

Revisep Estim )
TIMATE No. 21, vatep 91y JuNg 1891, ror rHE IMPRoVEMENT oF Cooum RIVER.

Quantity. Description of Work, l Rate, ' Per ( Amount, ; Total
ount. *
——— b !
Tipar Pormoy - - .
Y. k8. A, P,
In-shore Groins. - mr A
5,700 | Cubie yards of rongh st ne work !
36,000 ” of earthwork in cuttiz;é chan. B0 i Cubie yard . e 6 o
nel ,, . . :
40 Nos. | Sinking wells S T : 5 | Fach Yoo b b
80,896 | Cubic foct of conerete in coment .. .. | 50 o g | 100 cubic foct. Ten 0 o
3,34¢ | Cubic yards of sand filling .. . . 0 0 6!Cu i(:);wfleet' B '
j . . ole yard ., 107 0 ¢ 0
Weir and Stuice at Napier Bridge .. .. T g;: }’33 8 o
Earthwork Improvements of River,
271,978 | Cubic yards of earthwork in cutting from
Napier's bridge to Govern-
; ment House bridge.
211,251 ] " of earthwork in cutting from
Government House bridge
s to Colonel Law's bridge.
21,53 " of earthwork in cutting from
junction of csnal to Kt.
Mary’s bridge.
84,294 " of carthwork in cutting from
Colonel Law’s bridge to St.
Andrew’s bridge.
102,077 " of earthwork in cutting from
Bt.  Andrew’s bridge to
___gs.);..l.:;; Harris bridge.
s LN 1
47,319 | Cubie yards to be utilized in improying b4 0 Cubioyard .. LIBIEE 00
banks of river.
643,815 | Balance, cabic yards of 8poil to be used in
filling north arm ,, . . .. [
79,226 | Extra, cubic yards required for filling " 120,715 00
n}cl)rth arm by removing sand from sea.
shore . . . . .
38,411 Ext{a, cublc yards roguired in raising 040 ” 19,806 0 0
the Island e e, 6 4 0 ’ 9,603 0 0 0
Extending the Scosp Drain .. .. By ;
Improving St. Mary's Bridge . . . . 66’88‘0’ g
Extonding St. Andrew’s Bridge. ' - "
2,242 | Cubie feet of concrete in cement . 3 i
2242 e o briets . omamant - 224; (8) g 100 cuhic foet. 840 0 O
4,000 | Bguare foet plastering with coment .. 7 8 0)Bquare b3 o g
168 | Running feet of cornice work ., .. 1 0 0|Ronnin foot. 168 g 4
4,017 | Cubic feot of archwork (brick in chunam.) 260 0100 cubigc foot‘ 1 o0d 00
131 { Cubic yards of rough stone work .. 3 8 0! Cukicto tee . ’Ogg 0 0
3,570 | Square feet of wetalling and gruvelling ., 2 8 0| Bquare N, 489 6 0
Dismantling old work ..~ .., = ,. .. . 0 0 0
Centering .. .. . ‘- . b . j
Cent . .- 500 0 0
£ .o »e . .o . o I 1’000 00 6151 0 0
Improvements of Drains at outlets and pro. : ' 0
vision of Filler Beds, e, oo, e A sum . . 20,000 0
_——
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Revised Estimate, No. 21, dated 9th June 1891-—cont,

Quantity, Deseription of work. Rate. Per Amount, Total.

Extending 8t. Adndrews Bridge—oont. 8S. 4. P. 8. A P. 28, A ¥
. Constructing wharf near Colonel Law’a

bridge as per original scheme .. . . . . 10,482 0 0
N Constructing wharf near 8t. Andrew’

bridge as per original scheme .. .. . . . 8,316 0 0
. Constructing wharf near Harris’ bridg

88 per original schome .. . . . . e 18,436 0 0
o Constructing training wall near qur_ami

ment House bridge as per origina

scheme ., .,g Ve P . gm" . . o 2,324 0 0
o Constructing training wall above Colonel .

Law's bridge as per original scheme .. o o . 1,728 0 ©
" Constructing training wall between St.
. Andrew’s and Harris’ bridges as per

origiral scheme .. .. - se e . e 5031 ¢ 0
. Constructing training wall above Harris’

bridge as per original scheme .. .o . . . 1,728 0 o

Constructing revetmaent between St
Andrew’s and Harris’ bridges as per
oorigimlacheme . . SR . e o 4,760 0 0

. onstructin roins as per origin ‘

t!cl\emest g”g . ..p s Bl.. . .. ve 9,816 ¢ 0
e Turfing banks as per original scheme .. . e . 20,617 0 o0

Motalling and Grovelling Roads.

243,000 Square feet of metalling and gravelling
' the road where banlk is raised ol 28 0|Square ..[. 6050 0 0| 6,080 0 0

Uerese Poamion (NON-TIDAL).

Constructing one weir .. o e . . o 40,006 0 0
Excavating bed and improving the course 12000 0 0
of river, &e. . .- . P . .. . ‘ .
Total .. . . .. 7,183,791 0 0
Contingencies at 10 per cent. .. . . . 71,409 0 0
PLANT.

Ope mile of light railway .. .. N . o gg, ggg g g
Onse dredger .. ve, e o . .o . , 147,600 0 0
Grand Total of Estimate” .. o . . 9,32,700 0 0

Apstract oF Revisep Esrmvare, No. 21, paTrp OtH JuNE 1891, FOR THE IMPROVEMENT OF
raE River Cooum.

Acoompanying letter, No. 590, dated 9th June 1891.

Serial
Number of Description of Work. Amount. Tatal.
itemg,
TipAr PoRTION. BS. A. P, BS, A. P,
1 | In-shore groin and cutting channel . . ‘e . . 61,166 0 0
2 | Weirs a.ngimsluiou at Na;;‘ier’s bridge .. oo e o e 76,000 6 ¢
3 | Excavating bed, improving course of river and filling up north arm,
&c., below weir above Harris’ bridge .. . . . .. ] 822,97 0 0
4 [ Extending the scoop drain ve . e . . . 66,000 0 0
7 | Improving the St. Mary’s bridge o e v e 80,000 0 0
8 tending 8t. Andrew’s bridge . . ke .o “ . 8,161 ¢ ¢
9 mprovements of drains at outlets and coastruction of filter beds, &e. 20,000 0 ¢
10 | Oonstructing wharves, training walls, turfing banks, &c. o . 89,578 0 o
Usrrrr PorTioN (NON-TIDAL).
11 | Constructing weit .. ..  ex  se  es e er e | 40,000 0 0
12 | Improving the river .. .e ve . . e . . 12,000 0 © |
' Total .. e | 743,791 0 0
Contingencies at 18 per cent. .. .- 7,409 0 0
Pranr.
One mile of light railway .. . o v o o e gg.ggg g g
.. . . L) L H]
One drodger . e e v, 147,600 0 0
‘ fE AR,
Grand Total of Estimate .. v 9,32,700 0 ©
20
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Improvement of River Coount.

Starement showing the difference between Original Estimate No. 1 and the
ComearATIvE Estimate as revised with reference to Report, dated 9th June 1891.

Awmount
of Estimate
Amount of | as revised
Original vith refer- . )
Particalars. E:éig,:::e “;nc:etzr More. Less. Explanation for difference.
No. 1. |Report,dated
. 9th June
1891.
Tipan PorTiow, RS, Rs. Ra. RS,
Sea groin .. . . . 69,000 .. .. 69,000 B
In-shore groins and eutting channel. 69,466 51,155 . 18,311 | Original estimate before raising
A . o?bed as now proposed.
Weirs and sluices at Napier bridge.. . 76,000 76,000 Caleulated in  proportion to

Colonel Pennycuick’s figure for

upper weir.
20,000 . 20,000 | Omitted.

19,656 | Bed level raisod.

Alteration to Napier bridge ..
Excavating bed, imgovxpg course 3,42,563 3,22,907
of river, &c., up to Harris’ bridge.

Extending the scoop drain .. .. 66,000 66,000 [f the canal is eventually exe-
cuted, this will not be required.
Constructing l(;(lak at north end of 42,000
junction canal. . . 1,02,000 | Two locks omitted.
Co]nstruoting double lock at St. 60,000 e o foe
Mary’s bridge.
Improving St. Mary’s bridge .. 30,000 30,000 ..
Extending St. Andrew’s bridge .. 4,050 6,151 2,101 Increase explained in report.
Improvements of drains at outlets 20,000 20,000 .
and provision of filter-beds, &o. .
Constructing  wharves, training 85,646 89,578 3,933
walls, &c. ’
Nox-T1pAL PorTiON.
Constructing 4 weirs ., . 48,200 | *40,000 | | 8,200 | * Colonel Pennycuick’s single
. . : wair,
Excavating bed, improving course 1,02,387 112,000 . 90,387 | + Buggested amount.
of river and constructing training
wall, &c.

Total . 9,59,311 7,138,791 82,03 3,27,654
Contingencies at 10 per cent .. ’95:689 ,71,’409 0% oy 1

. 24,280
Pranr. ’
One mile of railway .o . 60,000 60,000 .. .. :
One dredger ., .. e .. 1,10,000 1 87,500 .. 22,600 | | This figure rovised ; drawing®
received from England.
Total ,, 12,25,000 9,32,700 82,034 | 3,74,334
Deduct .. | —9,32,700 o . 'g2:034
2,92,300 . . 2,92,300

Fort 8t. GrorcE ) ES,
9th June 1891, (Signed) J. A. JON

Sanitary Engineer to Government.

—

Reference, No. 544,
Referred to Colonel Pennycuick, for remarks.

O0TACAMUND, (Bigned)  J. F. PRICE,
13¢h July 1891. Chief Seeretary.

Note by the Chief Engineer.

There i8 nothing in Mr. Jones’ note of the 9th June 1891 to induce me to alter
in any way the opinions expressed in my former notes on the subject of the improve-
ment of the Cooum. '

2. Paragraph 5 of the note under consideration shews that Mr. Jones has mtles;
understood the reasons which induced me to urge-the necessity for allowing sea-Wé
to enter the Cooum at one point and leave it at another.
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ined i hs 12 to 19 of my
8. These reasons were clearly and fully explained in paragraphs of
note of th: Sglth March, and I see no occasion in any way to modify the opinions
therein expressed,

i i ick’s objection
4. Mr. Jones is entirely mistaken in stating that ¢ Colonel Pennycuick’s obj
to this ”Mkhig (Iiiginal propgsal) «is that the Harbour authorities mlggt_ 02'1116“ 1:: nt;e;
exit of polluted water from the Cooym.” My objection was, as stateldm od?), g; inast
possible language in paragraph 13 of my first note, that the plan wou pl;l1 duce oscil.
lation only and not circulation, the latter being ess.enylally necessz;;y. pe intexcst
of the harbour was referred to in paragraph 20 as an incidental advantage

cation suggested by we.

5. Since my return from leave I have had the advantage of d1s9uss;nghf:fb2:§:;
tion with Mr. Walch, which to my great regret I was unablet_(ol‘"’mf rges with the
from Madras) to do before writing my first note, and he exfb uiﬁ ey . ﬁg; e e e
ovinions expressed in paragraphs 9 and 10 regarding the prooa

e is poi it i firm conviction
6. It is necessary to speak plainly upen this point, and it 1s m{h rm conviction

that Mr, Jones’ original “ No. 1 ;1’ Scherlne (Oi };et‘epglf %pgnsgl}izmn;o;:y 1 of the Cooum

b 1d be worse than useless; 018 . :

oiy bsl?: l%:t(gn;:gcgg:l val?lz,’ but with the modifications suggested in paragraph 17 of my

note it will be perfectly efficient.

aragraph 10 of Mr. J ones’ note under reply cannot be

7. The proposal in p al from the harbour and sluice

accepted ; it is useless touching the river unless the can
at the Napier Bridge are constructed.

i i 11 and 12

i level of the river-bed referred to in paragraphs 2

of Mi ';Zxﬁ:' lﬁgg dIt;ntlhflot aware that I said anything ahout ® ralsgﬁg glre lf:;; .

of the river-bed ; what I said, and now repeat, is that there 1s fﬁo%e(fbovgamﬂ ing

the sill of the N’apier Bridge sluice at a lower level thanl 00 shove dat m, anc

consequently no necessity for ewcavaling the river-bed to be ow‘t ; ,
where it is now below that level, no one would dream of raising 1it.

i 4-00) is quite low enough,
d discharge, the level named (1 low
but az'itF:r IZ::E zf;t (ﬁlg 0I.;ed of the canal from the harbour n;ust :;eo fa:l : ‘:"; 47t;ig; i
feet below I1)(I>)w-tide level— a depth which is also desirable in the interes ga

there is no objection to the sluice sill being put at 13-00,

10. My caleulation of the length of Wateryay required at t}ie I}Iaplir ﬁ)n%eg:t WZ:
not made wgthout due consideration of the various data ; tl.wbve(;) i y:l) to lower It)he
second would be obtained with the present M.F.L., but if it be D ver. it 1s mow
latter, of course increased waterway would be necessary. As, Iowi; (’,f 300 feet
Propozsed to place the sluice sill at 13-00, instead of 14..00’ the leng ided : and if a
would be ample. This should be the total length of sluice way pfrovx ed ; e
new bridge has to be built, it need not be longer than this. Of course, 1 |

suggested that the existing bridge should be shortened.

11. Mr. Jones’ argument from & comparison with the length otf wammarztgjnt};es
inland bridges is not sound ; depth and velocity have to be taken in ;)hzo:lgver ation a8
well ag length, and there is no connection between the velocity in ‘whose ¢ channel
proper and that through a sluice at its mouth, discharging into a sea
level is 4 feet below that of the river above the sluice.

12. With regard to the upper portion of the river, Ido not.tkﬁlgr tl}?}i gs ntel;e;it aail(:
anything to the remarks in my former notes ; I entirely agree vgl L L e e
matter is one which should be regarded from a sanitary (and mtﬁc: ifpfrom £ view
rather than from an engineering one, but what I must repeat lsrt' :n’of (From & sant,
tary point of view it is considered desirable to keep the upper pol ilnall e oved by
covered with water, this cannot be done by the gmall dams omgte ofythe e o
Mr. Jones, and some such arrangemient as that indicated in my no

must be adopted.
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13. I entirely agree with Mr. Jones that the canal from the harbour should be
adapted for navigation; in point of fact, it is pretty certain that such a canal would
have to be constructed sooner or later without any reference to the improvement of

the Cooum.

OOTACAMUND, (Signed) J. PENNYCUICK, Colonel, R.E.,
 91st July 1891. . Chuef Engineer, P. w.D

No. 569 D.

Transferred to the Local and Municipal Department.

OOTACAMUND, (Signed)  J. PENNYCUICK, Colonel, R.E.,
22nd July 1891. Secy. to Govt., P.W.D.

To the Lioeal and Municipal Department,
with papers, &o., returned.

——— e

RererENCE—dated 18th August 1891, No. 645,

With reference to his note, dated 21st July 1891, Colonel Pennycuick is requested.

to state his opiniou as to the effect which will be produced, under his scheme for the
improvement of the Cooum, on the portion of the river between the junction of the
proposed canal snd Harris’ Bridge. From the facts before Government, it would
appear that the sewage entering above the junction will be in a condition of mere

oscillation to and fro, and that, unless means for dealing with this are suggested, the
scheme will be incomplete,

(Signed) J. F. PRICE,

i ef Secretary.
To the Chief Engineer, Public Works Department. Chief Secrctary

———

No. 745 D.
Note by the Chief Engineer, Public Works Depariment.

. The effect of the proposed improvements to the Cooum upon the portion of the
river between the junction of the proposed canal and Harri's bridge will be quite
sufficient to remove all sewage which enters the river between those points.

2. The space in question will be filled during each flood-tide, and the action of
the sluices at the mouth of the river during the ebb will prodl’xce a current the
velocity of which will depend upon the rise of the tide, but which will probably
~ pever be less than half a mile per hour, a velocity more than sufficient to carry 8nY
floating matter past the mouth of the canal (the distance being only just over &
mile) in & single tide; once past the mouth of the canal, it must necessarily be carrie
out to sea during the next tide.

1t may be taken as certain that sewage entering the portion of the river in
question will be fully cleared out once in every twenty-four hours.

I observe that the memorandum under reply speaks of “ my scheme for the
improvement of the Cooum.” The scheme is not mine, but Mr. Jones’, with certain
modifications in detail suggested by myself.

(OOTACAMUND, (Signed)  J. PENNYCUICK, Colonel, R.E.,
21s¢ August 1891. Chif Engineer, P. w.D.

To the Chief Secretary to Government,

81

Q.0,, dated 7th Auvgust 1891, Mis. No. 12272 M., Loeal and Municipal,

Rend-—the following papers i

Telegram from Secretary of Btate, London, to Governor of Madras, Oofacamund,
dated 9tk July 1391,

Your private letter 16th June last. If you wish me to ook for sanitery expest
plesse telegraph wishes officially, with reasons.

m———"

Transferred to the Chief Secretary to Government for dispossl.

(By Order.}

DoracAMUND, {Signed) J. D. REES,
108h Iniy 1891, Private Seeretary.

Sostosngaamrent

Pelogram to Secretary of State, dated Y1th July 1891,

Madras Government and Municipelity, Madzras City, contemplate treatment of
water-supply ; drainage ; putification of Cooum. Government eaunol sanction large
expenditure till examination by ablest expert procurahle. "We requost your Lordship
will engage such expert for period six months on suitable terms, ~Resson for under-
gaking schemes i supreme necessity for improving sanitstion of city and reducing

eath-rate,

R ]

Telegram from Secretary of State, Londus, to Governor of Madras, Ootacamund,
dated 31st July 1881

Your telegram in the Public Works Department, dated 1ith July. Qualified -
export ready tfrgmf, in September next. Fee 8,500 guineas with traVG.l}xng aﬁ(i. alt
other expensos. Should this be apceptable, please send full papers regardivg subjsot
for his examination during voyage.

Ao~

Transferred to the Secratary to Government, Public Works Department, with
note by His Excellency the Governor.

(By Order.)
(Signed) 1. D. REES,
1ot dugust 1881. ' Private Soerelary.
No. 614 B,

Transforred to the Local and Municipal Pepartment from which Department the
tologram to the Secretary of State issued. \

(Bigned)  J. PENNYCUICK, Colonel, R.E,
1ot August 1881, Becratary to Government, P.W.D,

-

Order—dated Tth August 1831, Mis. No, 12274 M., T.oeal and Manieipal.
The following telegram will be despatched to the Secretary of State 1 — ,
“ Terms poovpted. Ploase wire neme of expert snd date of starting.”
(True Extract.)

(Signed)  J. F. PRICE,
Chief Sreretury,
21
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from the Private Secretary to His Excellency the Governor, Tiruvellore,
Teleg:(a)l I’?he Chief Secretary to Government, Ootacamund, dated 29th August 1891.

Secretary of State telegraphs ; telegram begins—* Your telegram of 7th August
last, water-supply project. Cousins leaves London 17th September next, expected tﬁ
reach Madras 16th October next”—telegram ends. Please circulate and telegrap
meaning to me.

Telegram to Secretary of State, dated 1st September 1891.
Your telegram of 29th August last. Please telegraph name of steamer.

Telegram from Secretary of State, London, to Governor of Madré.s, Ootacamund,
dated 5th September 1891, ‘

Your telegram of st September. Cousins sails by Bengal as far as Aden and by
Assam from Aden to Bombay. Will arrive about the 6th October Aden.

Orper—dated 19th September 1891, No, 1528 M., Local and Municipal.
Recorded.

2. Copies of all the papers relating to the water-supply and drainage of Madras
will be forwarded to Aden for delivery to Mr. Cousins.

(True Extract.)

J. F. PRICE,
Clief Secrelarys
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