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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

.

Reap—again the following paper :—
G.0., dated 27th February 1890,"Mis. No. 398 M., Local and Municipal.

d 27th February 1890, Mis. No. 328 M., Local and Municipak

The Government desires that Mr. Jone_s will prepare and submit, with as little _
delay as possible, a detailed scheme for the improvement of the Rivéer Cooum with a 3£
view to preventing it in future from becoming & nuisance during the dry s onths ot e i
year. Mr. Jones’ previous proposals on the subject, avhich are printed in G.0., dated Al
9nd July 1877, No. 1811, are not t_suiﬁelentl_y elaborated to be of value, and, moreoyer,
appear 10 Government to be unsatisfactory in themselves. . : 2

(Signed)  J. GROSE, : M

Ag. Chief Secretary.

Order-—-—date

s o A |
%o fﬁeApr;;le:;ztl::ﬁnnioipd Commission, Madras. , i

»

mu),.alao the following paper :— ' : P
7. A. JONES, Esq,, %.10E. ¢.z.6., Sanitary Engineer to Governm i
Fromthe Chief Secrétary 1:0 Govemm’ ent, dated Fol-t, St G . 9th ent,bz: :Q
1890, No. 649. e Dm. 2%
» r F s . ;
. the honor, in compliance with G.0., dated 27th February 1890, Mis. AR
No. gg?::-, Local Municipal, to forward a scheme for the improvement of O = S
9, The papers gent herewith consist of — ¢ » A .
y 1) The report. 330nelnrgoaoalep|ﬁ. "
223 Estimates. l 54_ One bock of plans. 2
These fully show the works which I consider are necessary to put the
Lk D. A _w“::rlyiumo’- bridge and the sea, into thg.state it ought to be. » &
e 4 Tt will be found that there are alternative estimates for the work, viz. :— 3
P ¥ 3 ®8, )
S L amonsieplo e e e e e 12,25,000
» n: 2 . . F .’ . . . . }e'“,m
\\‘ : e
\\, B
¢ Q . i 3F .
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- Both of these amounts, however, include Rs. 1,70,000 for plant—
oy S t—a rai '
dredger—both of which will be usefnl for other purposes agd mnya;f?e]:ay hllle and a
work, be handed over to other departments. : completion of

5. Thb actual cost of the works proposed stands therefore—

No.éesﬁmate. P - Se i R R
» » Fih T ) 5 o X ¥ 9:20:000

- 6. The alternative estimates are based on two different des; A
Cooun A iR 1 by the Cooum bar, No. 2 by :s‘gg;fm?;gm#ng the
ary’s bridge and ing round the west side of th v » om St.
iy - passing 56 side e Fort to’the south arm of the

7. Tt has no doubt not escaped the notice of Governm
been made that, while Mr. Pogson’s scheme gwhich, as fagn;sti};a tk
nubibus, at least it is so far as I am cencerned) for cleansing the (o
cost 12 lakhs, Mr. Jones’ scheme is to cost no less than 10 lakls,

8. I cannot claim for my seheme évens half the d A
Mr. Pogson’s; my scheme will cost more than a lakh and a ilixa‘lr:?tizg:s claimed for
out in three months, nor will it allow of the drains being flushed With ‘annot be carried
rur’ up hill from the sea. : Sea-water as they

9. But, while I do not claim these advantages by its executi : g
to Government that*the estimates which I send forwzrd are form:::{lsl’: zu“ IRk ent
works than the mere junction of the Cooum with the sea—kat is a v :N extensive
- portion of any scheme, but it is at the same time a portion of the schem:y tﬁ
which does not exceed one-sixth of the whole amount. The actual cost of ‘2005! of
the Cooum bar, or of forming a canal in connection with the harbour, amount
about 12 lakhs, and while one can only surmise what Mr. Pogson’s schemeis, I beliove

statements have
nown, is still ¢
m 18 estimated to

-

"; between one scheme and another in eot to the bare proposal f i :
T tion in the Cooum. 158 ey _ G e e Mo

~_ 10. While the éstimates are to some extent approximate, they have bee
- in considerable detail, and the various items are not to a larée eitent dei)e!;g:;fa;d
N on the qthe'r. : f.[‘hus Government may propose to execute only the portion of the wori
~up to Harris bridge, and even from this portion may omit, mean time, wharves, trainin
- walls, the extension of St. Andrew’s bridge, &c., and merely execute the opening of the
- bar or formation of the canal, the dredging of the main and the filling of the north
- branch of the river. But while that is so, yet I would earnestly urge that the works
~ in the lower portion of the scheme be sanctioned in their entifety if the scheme ig
~ sanctioned at all. The cost could be spread over three or more years, and even if the
: . wwa scheme iﬂ exmu’ the gx;penditure will not, 1 think, be out of pmportion to
- the resilts which, I believe, will be attained. o

- 11. Although I have advanced many arguments in my report to show :
mmeh of the river ought to be filled up, there is a still mger one, a:mtﬂil:
R ﬁmtthm 'm,f":i, Y:ry n;?t difficulty ,::,ﬂ digpo’sin%:f the stuff excavated from the
~2"“ﬁhmmm a-”h' s e
12, In my -‘“;'—'"_ Wsve bt ﬁghﬂ} touched on the great advantages whi
Mudrus by th closig of {ho north bruch. *An cxaminaton of 1
& ing advantage of the extra ground added to the river, I haye
se; this particular item natmly does not fall withi
rovement of the island does so, and Iventuz
Hon as to the raee-oourmbgl;c::ie L believe that the
improvement, might be ine to move all their
2 able to make 3 handsome contribution to ¢}

s

it must be of this nature. In any case there cannot be much difference of gost

P ——

e e e AR T vy

) 4

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

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

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

15. Except perhaps an improved water-supply—for drainage is yery closely asso-
ciated with the improvement of the Cooum—there is probably no other work which
can be undertaken in the City of Madras which will, in a higher degree, tend to
ensure not only better health but also greater comfort and enjoyment to its people
The river, a large portion of whieh is adjacent to one of the largest air BPaOES——Madras;
most important play-ground, constantly reminds us in no uncertain tone of its filthy
condition. It tells indeed that—

:  The sewage that should feed the land
“ Makes poison for the town ;
% The stream, a sewer for the strand,
«To drink its ordure down.”

That is what the river has been called upon to do for years past. Imptoved drainag
will prevent its being called upon to,do that work in future, and the gmrks I have ]';

this repo - ; ;
of the treatment the river has received during the greater part of a century.

16, The reprodch lately cast at the river by a writer in the Madras Mail,

Vi, i “ Ignoring all that science proves
“ Or sanitation teaches,”

o

-1 T hope, be not much longer applicable, and the river, T trust, will soon be able to
will, ; inptr’uth, and not in pdlcule, as at present, that name to W]’.’lich it, though miny
years 40, must have been rightly entitled, viz., “ The Silvery Cooum.”

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

—

ENCLOSURE.
The River Cooum.
‘Scmeue for its improvement within the limits of the City of Madras,
takes ifs.rise #ome 29 miles to tho west of Madras. At the Coratoor

River Cooum 18xe =% :
A S tgm;hsfromthesea,thenverhasattameda] . :
lﬂ“’“‘- '.h“ 1: ?bm the drainage of 200 square miles of country. »,ﬁiﬁ&?ﬁ%’ and lti :

. receives m.:h&e Coratoor anicut amounts to 10,614 cubic feet per second. The length of the

disoharge toor anicut to the sea is about 9 miles and the drai area be anieut
yiver f::?xg;d";’;‘,qm miles. "T'he area drained within the City of Mads bt square
does ot €008 o river eutering the mynicipal limits it has ‘@ drainage area of 207 square
miles, 'uxse of the river within the municipal limits is extremely tortuous. Its course
milos. indings extands to 6°3 miles, whilo e distauce in a straight line from the place where it

municipal limits to its mouth is only 3'9 miles. At about one mile from its mouth it

11ta MAncn-.ISQI, No. 349 M., Locar AND MunicIPAL. 3

st recommended will, when carried out, wash away, I trust, all remembrance .
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is connected by a na i
5 Mok rn rrow cut with the Buckingham canal whi :

- i ;se:rhei t‘l:‘orth avc,lnwiﬁ::,riwr éﬂxs:d the m:ttifogfpm‘gt‘tbo valley of what used
appears to have been different in position from thutbi:n:o: ;;L)nm.xe," the cat, alr:;i‘; J:r::gutg?

eonnection som =gl pies,
ewhere near this point, and that ion of the northbrmh:r;j !;,u vy gy
oh skirts Fort St.

is now designm e
connection with as a portion of the River Cooum, ¥
water down the ob:ot:m.hﬁmmm ok Gho Coomm,au). Sysing oo Buckingham canal is in free
fltt.él’“'l“’so is said to be to keep &amloek ‘hi t‘l:am:x;l gl 3 .‘:npg:m., ;on;lfdmbxe o g
o in .‘g.,,,
the sea. It also limits the area of the ﬂ.oodhlcgaohux:l! g?nn:lh wﬁmttge&zwfyﬂz m%peu to
@ Looum.

2. Tt has been i
14th Maurch 1853 posed —pide paragraph 61 of report on Buyek;
A chnnel,.l]{;“} Wt)c; t&‘ divert &e drainage flow south of 8k canal (G.0, dated
M" mlga.‘m e dmn‘ in d oam,ll north of the lock. This M“I“" pam lock by a
,P“lohf 5 canal e%nwmn Cotton’s canal and the logk me 080, th“;lg refer onl yto
for t.h:‘ I am doubtful, howwi; :ln;l ms)nth:i%m such :::Mum Yocause on the O{h"
ful, 1 4 : ent d seem
e o i o e S th v f o g T S
| en the canal and ﬁndmﬁ,:‘ oxit to the sep south of Shaday:l;-

ional drainage area which has i :
age to be included on this account is that ofm&% Cooum. The
' . square miles.

3. It may be tiken therefore that on emtering
miles and that ot Law'sbridge,just abore f jancion with the % the Cooum drai
AT At S e R e
T It bektien Al iy Shecu Shorpt i o Dot Y s iy
iesedlay Ll b £ v e Ao, sthomd eyt ke gonbingham cual
o T Tkl oF The w5 Jolo 1o st o tiary thown hut all the
o3 N oha - join it just above its mouth and does not d
m' , given & nmmpxmmdmygfmthemofm': N‘Piﬂ‘bridgap-‘?h ;;:rby
. - - ‘ ! T : g e
o 4. Until I again refer specially to the north branch of the ¢ o 8
following thmmhmnﬂdaredwmhtqmmemﬁnh:’"mlm“7 observations i
5. As before stated, the Cooum within the municipal limits | Sy sy
. This cire *# of an exceedingly tortuous
6. This circumstance causes the formation of large banks whi :
convex side, while the concave side is noomdoont to Oﬂmmmw of course on th
: on the

' _‘m;i“?oumneeﬁmNuato&l.
With sea w -Whh rtly a tidal stream-for a part of the year, and 4;
| Zm'f"mgu.;\zmm_m'm m&ﬂﬂ“p&;mﬁi‘?«"ﬁ%ﬂ“&&“ﬂ
ber 10 J anuary, Ty inection. with the sea ' e °,,o,ﬂ.,,’,,‘,'n cabof
& 3 LR T . o ml : ‘
. mm"“'mshwm,mddmnd aod:;';gc'ﬁﬁmw

0
: .
Iy

.
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The river has also usually during this period indirect connecti i : ;
canal, the Adyar, the Buc_king]‘ftm ea.Eul and the Kortalayc;:-czﬂ:uj]néhzui‘;’; "’& thg Junction
sometimes at high spring tides with the Adyar bar opén that river may rise fron;g s Uet : Of season
mean sea le.vel.. When the Junction canal and the Cooum is lower than the Ad 50 to 70 above
the lock which is placed at the junction of the Adyar and Junction canal are o J8%, dthe gates of
down the Junetion canal to the Cooum takes place. The result, however, to Iﬁ’l"er anld a flow
Gooum 1s mpxgmﬁmnt, asthe water has to spread a considerable distance o tha n? ,ev;a of the
the Cooum itself, up the north branch and up the Buckingham canal for 7 nll)iles Sﬂ::l]il >mnoh_of
the Ennore ber open anc.l the Cooum and canal lower than the water to the ;1 rt}lx 'arly watl
Shadayankuppam lock with the lock open a similar action takes place. Lookin to(;h i SIf;l‘z o

o the Cooum and the very slight result when the supplies dg takec;ll:ce »3: (::3

of these supplies _
ooum for nine months of the year to be a mere tank or backwater without motion
-

consider the C

through it of any sort. ;
8. Throughout the summer months, thongh it seldom receives direct supplies of flood or
sea~

water, it is un?ortuuat.ely continually receiving large su lies of pol ; -
Madras, I calculate, passes into the Cooum (efoe;rt%g tIl’ll; eanal)p:hi-uoi?hwgtle;wund the iy of
bank and 13 sewers on*the left bank—no less than 1,000,000 gallons of sewa, g dailem O'thhe right
is not, however, during the months its bar and the bars of the Adyar a%ld th yK 25
Ennore are closed totally unaffected by the sea, for I have observed a very distizct O_l;talny; "ol
this I believe is caused by the sea-water ﬁnlt‘lli:; ?ta é:l;

in the Cooum during the hot season;
inland through the substratam at high tides, and this water, when the tide falls, escapes into th
) )

Qooum from the adjacent surrounding land instead of returning to the sea.
9. The constant delivery of sowage into the river naturally ren i :

for all kinds of organisms, and the want of circulation in its 'ywate;lsm:u:ltttl?s cgga-edmg ground
exposure of the organisms:to the air are circumstances eminently favorable to th g hery sqmll
As soon, however, as any very slight circulation takes place, such as may be cauS;ilerroduetxon.
of rain, the organisms are at once exposed in large numbers to the atmosphere and tf:’ ot shower
nation and consequent destruction which the late Dr. MeNally described as “ of th eir oxyge-
fermentation and analogous to the couversion of sugar into alcohol by the action ofl e nature of
in the presence of oxygen,”’ results in the production of offensive and poisonous substml?roph)’tes
nature of ammonia. When such results are produced, the inconvenience and nm‘manoes g sas
who live in, or may come to the vicinity of, the Cooum is very great. Several of thce i
minent of the Madras buildings, such as the ¢ Senate IHouse,” *¢ Government He mos,t, R
| » the  Women and Children’s Hospital ” and 8 h;{gm
e

Penitentiary, the General Hospital. 1) ot !
pumber of buildings on the Mount road are adjacent tothe Uooum ; it 15 Wil
the existing state of matters is a question of 1o small importance. : , therefore, that
10. The state of the Cooum has for many years been a source of constant complaint, end
’

during these years as many suggestions have been made for its remedy.

11. In the year 1882, owing to the Cooum Deing in the state which ha :
deseribed, the then Senior Medical officer of the General Hospital proposed thgs alﬁ’%ﬂ%’:‘;’? 1;:}3:
water at high tides. Dr. Cornish, who was then Surggon-Ge_ne;-nl, in his order on that suggesti
enid: “The remedy suggested was tried on 0{19'000&8101.1 within the Surgﬁon'(}eneml's mn::
tion, but instead of abating the nuisance only inoreased it. On this ocoasion (1870) the sea-water

I of a species of oscillatoria producing the phenomenon

t a time when the sea was ; ;
of phosphoresoence. "I'hese minute creatures died by myriads under the changed conditions of

their existence, B It £
on any portion of its tadal leng were & :
Y P t year sufficient to force open theé bar and remove the offensive matter,”

in June of tha
ave been noticed that the cause for the ordinary recurring offensive smells

. ! : th
desoribed by Dr. MoNally and on the spec case the animaloul® breed undisturbed until some
rainfall or other cause
. There is therefore but one remedy and
in the river is in constant oire i the same time their productiveness will be exceedingly
decreased and the nuisance
* a8 not g
Cornish W fhat the conditions of life in the Cooum snd the sen
would not have
the engineering details of my scheme.

e . .
12. It will b ial occasion noticed by Dr. Cormish is the want of
irculation 1 iver. In the ordinary !
circulation in the nverbrings them into contact with the atmosphere and oxy P
in the special casp the oxillatoria weré unsb?a to live because their condition of ms Ohnngeci
by their being thrown into wa.thr r;'ﬂ?ﬁ?:fgn L
one alone which can prevent t 3& e snimalo O they o il di i aon; i ﬂ;m
t1
throdghout the year unuo will in fact disappear., 'It'lﬁe cause of the increased nuisance in the
owse referred by Dr. the letting in the sea-water alone, but the want of more
water and  constant influx of sea-water 80 Ehab 0 b
ma y different; o remedy thersfore recommended is the -
admission of sea-water ¢ to di consta
~ 1o | reserve until I come >
to effect this T ily is the object to bo effected and it is necessary to attain

I pro : Cooum da
o change the water in the Uood! to mall r
‘ : ‘ble and to limit the tlow to as 8 an area as possible. Fer this purpose
gu:nﬁs l?emn y 88 P‘;:‘Plzw a look across the Buakmgham, canal near St, Mary’s bn'dgg and a
‘ . : 2 .

e hind s PSR ST, RIS I R T Y SR SISO - L D 7\7/} »
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and produced so fearful 8 stench that many persons having to s
i "l by siokness. Fortunately, heavy ain fol carly-

daily rise and fall of the tide. How"

.
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93. Above the point where I propose to place the weir th-e rive i
to that which it has in the lower reacgoes. It fs very broad with a s&;da;s‘gout]:sn? ﬁre:at ESPe =
o enters it. 1t is extremely shallow, and in the hot season is, in fact, a’seriesﬂf :h;cuagg

no se

pools. 1ts appearance is dee.idedly ugly ; its banks are very od. and 1

encourage the grpwjfh of noxious vegetation and the oﬁmmisr:iﬁi of :ﬁisazzg.e e?)%aﬁ;: :;squ

these pools containing only small bodies of water, and as they are seldom replenished, the st:te u;

water in which the clothes are wpnl'xed is not uncertain. The iron weir sluices which have 0
hief’s and Andrew’s bridges are much too low to dam up the

erected at the Commander-in-C
y distance back so as to completely cover the bed, and it has been remarked that

water for an

these sluices probabl
on which their erection was based, viz., the retention of bodies of water so as to keep the bed of

ered thronghout the hot season is a good one and itis the 'prinoi%le T still propose

the river %ov b )
to adopt, but as to the means of attaining that end my proposals will be sli 3
th of water is necessary to be of any use, and the manner in whi?:hgl ;lr{,giertgn:écw‘%

dep
ijeet will be found among engineering details.
94. When the river has been dealt with according to my scheme it will be found that—
1) There will be a gradually increasing depth below the proposed Harris bri B
a constgn)t cireulation of the waters and the river will become a tli)dalpzne_ A B e i
will be trained and flow in the centre of its bed whether in fbod or otherwise

(2) The river Wil T i
(3) The banks will be improved and will have proper slopes, and the present exposure of

silted sewage banks will disappear. g

(4) The river will be navigable to traffic from its mouth to Harris bridge and grest

facilities will be placed at the disposal of the public for the import of firewood an mh‘;;

commuodities. k . - : : )

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

(6) The upper reaches will be a series of lakes suitable for boating, and bathing might be
n vlaces. 'The washing of cattle should, however, be prohibited. g

allowed at certain P
25. I have now to consider what steps shotild be taken in regard to the north arm of the
Cooum. ' I
Oou'l‘ha points for consideration are these— X
of the Cooum at all ?

(1) What is the necessity for this branch -

(2) I there is no necessity, i8 there any advantage .

g Whether there would be 5reat.et advantages where this brgnch closed ?
osed, can any steps be taken to improve it ?

-

4) If the branch cannot be
06, What is the necessity ? Tt serves 2t nt to_discharge or to partially discharge th
flood waters brought down by the Bumkmggr:;ge esnal.h In Pu:ﬁ 3 I stated that the Ezﬁeu_re:
I gave were not strictly scourate, because T based ht 8:0 on the supposition that all the
drainage of the cansl passed down the main branch Oféo: d;‘:. If the drainage, can so pass,
then ono necessity for the north arm or branch ol tho dooues Ll ppears. While this may be so
there are ci ces which may call for the Mgm Itg mfth branch, viz., that it ma;r
meivethommdrdnmjmm"mwd d whigh i 3,0““ at present does do so for
s b ot S s 1B o Tt Tt
inage scoem> : - th
the Black Town S0 Chc,gioal College. heanch of the Gooun lso during floods brings

Wallajah bridge an .
down - supply to the Fort ditches. T
e : if the north arm S 550 -l e
* . 97. Astothe n, b gy gmged
carried to the other at St. Mary’s T o ”ngthmmer&t e
- mummﬂuwwaﬂdﬂw ﬁmth"mlfthe}xo,thmgg fo]ﬁn
'n%. ee ﬂlled dtogm;ﬁth eart:x.s . Wheth measure it might be
:EM would be better u 3 t"““ ight |
i dlo'me’i dnmtbedemmiie : th:g, however, 18 a small matter, and Im‘lmf. x:xﬁ:;as:
i ax’ietlforthenorthmnxftheml lthnkof e o

i 1 the Napier bridge. - '
(1)_Bothbnmhél§"°"“5° igh the at Government. House bridge will allow of a

the north branch P The only advantage that T

but if it be done away with, the improvexﬁgnt :f thga;:;:
o s gy Ay
drinege 0 glacis and a portion

-

bly let out more water than they retain. However that may be the principle °
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29. What would be the advantages if the north arm wepe ﬁlle ap ?
. (é ) There would be a more direct connection between Black T P Thay are, Bamely sv
(27 A much-wanted communication from Bod ~guard road wo. 1120 Mount road.
mili (3) A large piece of land would bg added to u{e island, mk‘i"’“lfi be afforded.
litary purposes and for public amusements, 18 1 much more valuable for
(4) A much-wanted addition to the grounds of the Generg) P

botained, though by the present position of the South Tnd: Rail "Pital and College would e #

acress that [i ¥ $he access would requ;

. equire to
"t 1 oot e o et 2 48 o o
vt L consi e area, would cease to lute the o5 m, which in propor-
ort, the Medical College, the General Hospital ang tE: ¥ 8 o the inconvenience of
epoed s ;o of the tde up the main branch of e cleneT Publi

e rthmmnlauoq obtained mnch greater. This ohjegt ey ld D &t & much greater
¢re the north and main branches of the Cooum join, S Wight alsg be effected by a weir

30. The filling of the branch would be effected by ¢
" the excavated earth from the northern branch : X d%ﬁn& :
basiks before fillng up the siver 1o 0 VT (i, Ry g could S g
i T T
‘ B nch, but o oan, of coy
ftuln:i benefits to be attained by the tion of that mwwlhmﬁw ci:y mm.‘l'-’:'
y of the plan of the present island with the branel ojo.:(;}nhmm I!m)reoi‘:rtec;d bv:
7 il i the e m-'md o o from the north Braneh of .
canal, thé Cooum will yankbtu.m lock is reached, If the h:bd the Coonp, fora distance of
necessity, as I have ne"r?di“godthehne the ti anduw!"‘uwmdto ﬂow:;ﬂm
erected near St. Mary’s buidge. - & d,ﬂgzmhumdmr of opinion':b‘:'ﬁkav-utm toibink e s
which bridge requires mﬂyfand widening, The Mmh% site ‘tgt“l::yqrtbrti?ig}:
33, This is not the first proposal 5 : hese okje
Duke of Buckingham, when gowmar (t:f) 1:3';,: m oear the Centry] 33 Jects. 5
statton. The main qlqeetion‘t'o this lock, which w Mld'.‘ tmnm A vt His Grace the

alf a mile above this point Thetaq el during 5

B inty e oo, b e sl 1 o G N0 doiy 5t the ca
imttl};tﬂgg mt:]:;'o: of a io&hi‘ihthﬁme the gates ; : o

a i N 3 .
to aggravate the Present condition of tl:epe(:::L ed will, from .)“‘:; Creulation, jt dogs not .
34. For reasons similar ¢, those
of the Junetion canal, 1 lread . ‘
e = st ,ﬂ:’k Em':d{':h" 20doubt & doyblg Joq ":,,E‘,‘“"d,.lﬂﬂ*bo Sobfh 9o
ow1in 0 T 9 W e ‘m 3 y -
the Cgoum, and thy:,:’bn the ion is how t(omm the Cooy prennt:je;:n
of the tide in
Up mgre or less iroulati 1 1os area ta be filled, will
M Perfect cireulation by the in and out oi‘il:)w of

mn b. . . obt . mﬂn be
?ﬁ?‘ts‘&‘af"“m in keeping gy g0 Pt that in propogygyy v the full benefi
toPort, which émbodies I' may oonelude what Img
S ; . dles gen ; y eall
mm&mwmmmlpmth latter

the iminary ion of my
I portion «E:h. ith E:.nm' in
10 which it js pr:,pou:l to varry o&

e
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Particulars. Nl:;!e?;«::.of

7. Plan and sedtions of lock gites at and improvement at St. Mary’s

bridge . . ! Ttk N o Ric 3
8. Plan showing the extension of St. Andrew’s bridge

.4 e 1
9. Plan of the place now called island as proposed to be improved ., i i

10. Sections across the island showing relative levels, high and low

water mark, and the flood level as proposed

38. The first question to be considered is the method of openin
Cooum bar and this is a question which must be considered at some len

39. The experience gained in the construction of. the Madras Harbour has shown that, as a :

g and keéping open the
gth.

rule, a groyne projecting from the coast will have the effect of accumulating sand to the south of
it, while causing s scour to the north of it, because we may consider that the two groynes of the

harbour as one groyne of great breadth.

40. Undoubtedly a groyne at the mouth of the Cooumy would have had a similar effect bet,
the construction of the harbour ; the first question to be considered is, will it e :” 0::? ore

41, We have first to cousider to what, at the accumulation of sand and scour, are respec-

tively dae.

42. In eyidence (55—p. 4) before the committee appointed to inquire into the question of

the position of the entrance to the Madras Harbour, the late Mr.
gquestion as to the general direction of the sea : * It seems to be quite i
far as I can see ”” and (56—p. 4) “It varies a little to the north of a

believed that the angle exceeds 30° to the general line of the coast.?”

arkes said, in reply to a

lllc}ependent gf the wind so
R : .Ane perpendicular to the
coast and a little south of that line;” but if paragraph 104 (p. 6) is mfen?éem, we find the
Chairman, with reference to a letter by Captain 1aylor; saying: ** This all rather seems to me to

int to the sea accompanying the wind a.n_d not to the independent swell that is always getting
on the entrance.” Mr. Parkes: “ There is no doubt that the seas do come from the south of
east during the south-west monsoons and from north of east t}‘urmg the Sorth-east monsoon » and
in paragraph 108 (p. 6) we have the Chairman saying: “In no case,” he soys here; “i it

8. This is an important point fI‘he Cooum, vf'hen its mouth is open and.When @ .argin
into :he sea with any g:eat velocity, discharges at. right-angles, or almost at right-angles, to mf
coast, and in the following sketch is shown the maximum limits of the direction of the ses gud

accordingly the line of the waves breaking on the coast i—
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' ' case the real question is—What direction should the breakwater groyne take with reference to the
o SRR R A e 2y ~, R e et I woll Knowa fbat s groyne s SEhianEies i the haro, exieels the id o *
Sages AR el Pt ' B : one side and scours it awsy in the other, ‘the action bemg reversed from time to time aoeor'dmg to
e SRR ; the season of ghe year. We may, however, leave the nonll‘-east monsoon out of the question and
o PR R v ! consider it in relation only to the south-west mopsoon. Then the current is from the south and .
Ress T L e the waves strike the shore from the south-east more or less, Will a groyne at right-angles to the
% - L) VO e e . shore give the greatest scour to the north of it P The greatest scour can only be achieved if there
4 : is no lodgement of sand to the north of the groyne. Now the sand (vivhmhhwould bﬁ lodged to
the north of the groyne must come from the south and it would be sand washed roun the end of

+  the groyne. i o
: h stion and have such a direction that the sand

5t4lr1‘el;h;>?1 (gi?le %l;en 0“823 zlﬁig;:ll;c ,,: gg:;ible and in such a position that the current
carryine, the sand. will be diverted from the shorega mach & gosibRyaRd he i 7 § erectin

8 R ) ‘ which would secure the mouth of the river from sand which hashpassed iart of the groyne being

prom g 2% by tod towards it by the waves. Now thete objects, during the south-west mongoon, would be
3 A catxied towards it BY Vi le not less than the angle at which the

e B tent by placing the groyne at ang . -
A B s darh et e ) Dring the south-west monsoon or in skefalr accompanying the

ek 4 R ' ‘ 4 line A B . . ’ :
; , X4t . . ¢
PR S T R T g } Tagh o oo the o in that pqs:tl?ngﬂxaf.ly,lt would have to bea
SRR £ B longaé. ﬁfmg;wgvg;;bgheﬁﬁhwt ,E:,On{;:on itsposltml:lx is likel tocau;e e:sltargerdepoqt
45 e ad L o o sonly o8 Dol st e ngs 0 e L e
h e BT ared, is mot =0 important & S Y oeps it hin
;' | mmustmozxm a long period of the former, the river 13 ordinarily in flood and keops its m

B open by its own action. o T
x &I 56. Taking sall these %’“‘%ﬁﬁ?o}n igis such that the southerly current will be diverted -

i . m'ne is that ovnedﬂ,ﬁ AGC the sand to de it at the back of groyne fo the same extent as

! withont beinj arrested or wmne‘re a% Cioht-angles to the course of the current. The scour inside the

it would do if the groyne o of slack water which will exist, will probably be greater. The

groyne, owing to; ef %hem » has been G with reference to the new level of the Cooum bed,
ggllhon of the en ‘:l e 8"’. ohtly greater than the depth at the mouth of the Cooum. The
e depth at the end bewng | ‘Sw t’{é necessity for ensurin that a scour will take place at the
point is also ﬁ”dmthrth °ghtbethemwmmeﬂn of the groyne too far north, for, as
:10;2! sndt ::t-only;oﬁe :’mh arm of the harbour works has not so much affected the line of

wn, the scour
shore close into the breakwafer. . th test pessible scouring effect
: <+ ghore will pmdune ] a pessible seouring €
57. The funnel mouth of the groyne i the bottom of it being laid with boulders. The
S et g B e e il Z‘%ﬁgmgggggfﬁeod Lo 4y
R il e S R 0 1 w X |

: ? S5 o _"?_"i‘izg"sr adart would be shut at hi ,0P°“°‘1°n1y“ syl herefore of opinion that the bar can be kept

S R SR -' = | . iy the : : | 4
ket i fﬁ < ek ol e to can also be called in when I inthelmm reashes of the Cooum will be "‘};
R e ST Rl s Sl open and, such being 0, :

3 : s - : {} -i

s
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£ : o ulhw,m,dy.'uud,:gbewo foet a&uf'tatihebNapie_r .
; 58, The two m-tnhmm g&"’x‘! : the sea margin: The so mein;)inﬁ : ormedt y large &
e 2 mdmdpnozith omentmnmmwmnmhmynemh gm:dr:u} ;'{'m MOP' 3
er:h:ezztt;dof the ﬁ;:;hmﬂood,pt gn::glw wm,:% f:‘ awmﬁn' ing w:!u h; L bmm’k ~ ‘g

he river is in high OO ﬁﬂb@dﬁ“:' th of the moyth is required for the dis-
o e e the iver is in food 80 the S0 oruay and mash be sushvas not to take up

that o will be in the : iers, and, for this reason, I to form it
S e S e el

T iingte e D by Sl
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) :morl:tﬂemm@hﬂ” % well down | 'inaatfa
e two groynés at ordinary times mmdthhds O of the river yet
by %d thus :—Undor the new e Y {m:ilwoof be

by the tide will be about 4 MM&”&M’
Sl iy thnswﬁnofthhd”ﬂ_a e
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| R e ‘61. That = - 20 g
pefa Padisae, portions of the ¢ Vi TRk e T
£l ot increase_their value - Proposals just detailed :
i Mo ot G e L e Ty
. ptain Taylor before the llgdt:;go Ho:rt[:n(:n&iﬁil‘:‘nd to the eyvidenos of late
. .

H:.r'ch’k“y!: uhu‘q

he loose sand tide ual -
e Chan 19 by i o §radualy fnds it way i, and it bocomes o coniest betveeh
! i o v i jssni
towards the lonﬂwmp endmof on daring the north-eastern mgﬁ,::: m&&"ﬁi:ﬂd{ﬁﬂ

four-fifths of the the brid
‘ ge, wh :
waterway ofthe bridog, e "¢ 1 ® Short groyne, and the drift ssud occaPieh

for several
months . vi
of the Cooum, by the seouring action of e‘tl':(;;\"m" Oh‘!"”l only ; this chaunel is kept open
| water in passing to and from the resercaT

shifting sand for several in foreing for itsel s ol

Teans of assistance were off ths, it may, 1 thi:k, be el through the enormons quantity of Joose

* Those'who have hmordol 4, it would remain expected that, if some comparatively sl
on the the river befo, permanently open.

; l::m.i tﬁﬂnuﬂu:; 32.‘““9&': the be“k ° th:l:m m of::ﬁ(lﬁ“mlo oddy is formed, &
RS9 e S e 23 o 1 ot i o1
ely everlap ﬂ:md‘:'dm Y ﬁommg}!;:m gide of the channel completely Yit pow

e 20 hore) will commence B meoditon o D ond of e beid o) and will s0o8
~ “Iam w""“‘%‘w,ﬁ" pat u"Poinot o}h:flﬁ"ﬂ:l!::“ (whnseh' break nearly

b mm“d thotht' if.‘wdm ‘:.;;:"Q PO closed. l' ifrand drive it bodily m,

' ‘Width be formed by the construction of groyse

m’. * w -
s of and
“mﬁm‘f ,,@,‘h’ Water, moy; 1g water be confined . |
oAy 48 asouring autn s (lo0Y, will bo chiada 3{1; chamsal dog 0 25
the South bea estimataq of the tidal 4 to keep the channel 0pe®
: uth beach dnd tated the ity of water alone:

; m Rﬂfht ’ﬂﬂ;'! |llht’ 'mrwhichtheﬁ'ncmm'mmmw"u

g

R th sae |
*“Whioc:‘.?uh‘d"v along its whole length, 1@
Mr. Parkes said, in reply to Sir Geors®
groyues

the rains, the uantit
water otity (of flocd eater i .
of the flood in the Cooum) diminishes st the cessation of

to, was placed
' : the sea & re the
'“f;“d’ At ot 0 the o0 X e at ts e runite boulders, sbore slladed
g ¥ observations dur: 5 rotracted v able to say how far, or 1%
into e sea shi g dmg thﬂ p .
the sea shifts towands tw
m the groyne, and i "“"PA qz:g?th. have shown that the outlet of the channel
tide, tad ey AWy m"ﬂ';u’ inereases in eft::z':'.’d ‘accumulates on the ¢ bar ' side t the
& carrying the by the action of the waves w -?,‘fb“'g.v:aih or north side ofﬂ the
on its face during

S5 noas
oA & a3
_Bivean Shins Diutd :
about t&n:hmel at, the
o iy square lodg;l:‘g
'dattb.e velocity ﬂm'.ahﬁ@f
'jjﬂ». h _1 - ST umz
g .. 3 : ;& Y .r:. = ‘ _(7' - ; 8 oon
:‘”‘,‘l(l‘@ Btedly obsorveq the v, 1entrated on its seetional uuonly.ald
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»’s No. 3090—* The southerly current

Captain Taylor said, in re Iy to Bir George Nare .
babting }t.he v il har‘ooI: uy must strike the land _somewhe_re to the no_rth to scour out the
sand on the north side and carry it northward, dﬁ’ b i thl?;k that it would strike dnywhere south
of the railway works '—" ames right into the eornex. . A
he railway works ! It comes ngt along the 10 rth pier, and onrls right round there ? 39 -
1) .

No. 3091.—* It runs at presen \

“ Yes, it curls round on to the reVetmellilt anéii }hetﬁxwy(zg‘:i:‘gi ’Sa}{g:;hé” « With .sh‘ength
Is 3002.— But with stre c1en s = /

No. 3092.— But wilh oy he revetment- It is almost impossible to give

enough in stormy weather to dis Jace the stoné _ .
you a clear idea of the thing withouf goeing it- 01 tln,a cular thgccaSlon the revetment was
washed away in many places; in Sailors’ Home all wall was gone, and the sea

the case ﬁ f’hﬂ
came up within a few feet of the house itselt
%0‘30‘;3 -—:‘T:nm L2 +he movement of the shore; but what I cannot

doubt whatever of ; :
- : i the corner between the north side of
understand hat small amount of sand that is lodged 13
o ; n:) rél't?p ’lf‘s; };:)1\; ; hm‘;i r:.li?:m”)jettv oan possibly be oar!:led nori:hwardrt)y. t!le_southerly monsoon
ourrent sfriking round there,” =¥ "This is mattes of expernence; %1;1 o(i ain it 18 80 ,I do not know
bow I can cénvey wy opinion in amy other 1 than 3 o i:lm oerzslam 1518 B0 The
tendanoy of the groyaes on this coast 13 that, oiftor the sand is depositect O the one side of the
aroyne. the waves cut olose round, 0 MUCLE it gou ol ecr e G geiokhons
and you could keep the canal oper theveby choosing & PrOPY positign Yo e BIpFE 2
62. The proposal, therefore, is 0D¢ ‘which has theapproval of per auth;r;tt;eke, bn;l I think
it advisable topvecz.(x)‘um’end that the construction of the sea 8T sﬁs - " mtl,he Ao
some experipnc;e has been gained of the results of the ko 10 ore groynes, 9 sea groyne it 18
just possible may not be found necessary:
63. Many years ago I made & Pro
canal via Réyi_p):nmm Mm'the.ﬂﬂw&raorﬁags via the Cooum bar and the ses. The
a heiter means of communication wi - ; of that plan ghowing the line of the canal proposed.
- li)n' rvening 13 years and the line then proposed would

Collentor of Madras lately called {9r
n the

Many buildings have sprung UP Y
now involve the destruction of much Pr?per?y. canal an

that ciroulation 1% the { methad of keeping open the
it ﬁe place, it is not likely

time of the famine, to construet a

Cooum bar

64. Reeing, however, the

that K"P‘—*"l and looking t0 the fact % however, much discussion may
may be the cause of conm'm&?ndt ¢tled antil the experiment (if it be sp called notwith-
dedly se of its probable success ‘which I have

that the matter can ever be the proofs

standing the strong yments 1 have nge, a: Elrf:omﬁve to suggest to Government which,
I havg, s in probable results, will more favorably commend

faoto te has been worked for this scheme now about to be

put forward) is ventured BpoR- .
aps, from the fewer undeterni™
to the cost of the Junction canal (I do not

l}:"hetﬂi to Government. AD alternative eSS T oo
&ﬁ?ﬁ.ﬁk}fsiﬁo wc(:lcit 1:: It:;ewa)u:fd‘i't mww the'total cost of this scheme is less than
tnat foropening the bﬂ’ ) tﬁ also 8 cansl from the harbour, but in a different direc-
65, The alternative schee 18 50 to 60 foet wide (perbaps 100 feef would be better) from
i g 8 e S el D o Tiong e For
ah«aﬂ far aso ‘h“:m‘:m‘fﬁmﬁ' i 9 the mit:lth arm of the Coou%g !i%:btfthe
and to the west thereo . ‘ the eneral Hospital taking up only eet
e mldP“’“’mb‘* 1 canal and then the Cooum near

Medical College, thenoe it b, s P

breadth of tmoﬁhmﬂm@mﬁ%mhmm one. No property,

8t. Mary's bridge and the Penitentisry: KO0 Tih and by passing thro gh the Fort ditch a
would be 1B special works W d have to be executed :—

ex; Vern pes v
great deal of excavation 18 avoid

1 h.rboww‘onld!ﬁlm" % :
%2; intercepting sewer “’Wf syphons. g 5l .
datheoqni!.bfﬂ"m, \\‘8‘1}“‘“ the main drain, would require to be

M. Th‘eﬁol.l sts eastern side.

storm water under lfts the 58
(3) The Fort en i e P e . .
Wt‘;‘mﬂ:&‘m Eyduty ”w.rgpmthlspmntmghthavetobes}_lghtly
R g e o tho i dovin wonld b vequised.
() A to¢ ,._-mywlﬁ"ﬁﬂwwmﬂmmﬂm 1d bo necessary.
© . (8) B to_m&' ;'-vahmnmdtoshntoﬁthemmwhenmﬂoods
_ (7) A Inck near Bt T i R |
) ' this scheme than in the one of opening the

il Pr ctent and its mouth in the harbour may

ﬁuﬂth‘“ﬂd' _17\3‘.-_4”‘&.,‘\..;_. in‘ |
. s d ; ‘mm hbly not beiogmt as it ) ; fhe
dp to brings

66, While the element8 01 /7 r g from
| - bo desived 5

¥ bar, the benefits sy silt P t0 ent and its mouth ¥
e uikh‘ihm tmay Mard fro, some of the draw-bridges in_the Fort would
m“wﬁ tion of the cansl for the river near the hospital would not be so
: have to be opened. 'The SE¥L gonmer of the whole north arm, &. .
R :

posal think at the
L \anal basin ; that certainly would have been .

d Cooum would have been secured by :
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67. The plan h b A st 11t MarcH 1891, No. 349 M., LocAL AND MUNIOIPAL.
68 Thar o Rowever, much to gommend if e - o s T P s
mouth of the Ooe P2 28TPh 49 spoken of havi QAR | s ¢ the depths during floods
v * the lowest p.n:om’ and for the improvem ttﬂng the assistance of a dredger to keep open the and dividing these latter amounts by the waterways, we. gev tha. fop unng fioods as
i R . 69 of the river, oomiger x Gred .and for the maintenance of that improvement in follows : — ‘ Flood Hydraulic
e mhfe‘linﬁ with the mode of dm%“'wlll be the most economical method. T depth. soas dopihi
material 'hicxh‘ileohond are is required i ging, sectioniug the river, &c., it is convenient to e brid ; ; g ] i &1’76‘ o 19904 11-0 ft.
e to be removed. in the river, for on that area depends the amount of Munro bridge .. ¢ ' %114
- As the river is brid ; ' P T ef’s bri Nk Er Y = 109 4 99 .
; area to be adopted must ged at many points, it is evid : | Commarider-in-Chief’s bridge » 200 :
: various bridges, be, to a great extent, depende:lte:x: ‘tll;:t t}": dimensions of the w'boltl;-l Law’s bridge Y i B 2—'2%% = 1011 92
& 7L Taki ) ¥ waterway now existing st 108 oo 5 42
o ,bndge), we fin ultl;:nl::u}gﬁ n Dr!ier (I do not pro to @ Z Govmmt HQﬂle bﬁdge . 0 o %'1%% = 71 » 68 ”
ollows with the lineal feet m&t? eﬁ} with the river above Munros R 228 _ 51 Pros
nnm,'b 2 by TWAYS a8 noted :— i Napier bl'idge 834 o Cupl AT » < g
; ndge : P s h . .
£ Anderson’s by, 5 W b 4 Lines! feet. 78, The next point to be considered is the Igvelbg:;:iwhmh the bed of the river ought to be
! mebin%;ieﬁ el Sl O ‘ fixed and the grallient of the various portion? cifwtbed e
. 8t. And :F:bri o i :' :' S, ¥ s e :. an0 70. The depths and hydmuﬁc mean depths and veloclty.at certain of the bridges ﬂng:
; é::r’; bridge e S o e ) X .. 192 been fixed from the formule— S .
- ‘ ernment A S BB N et a e T .
< R N&mmerﬂm.. A :- . ¢ v e e "_(';Tff -
15 s i o e I TOREAY et 4, it is found that the fall
A . g " L2 ‘e S b | . : p +++in feet per second, 1t 18 Ioum at the ia
P Tequires s'vuyinse Same quantity of wafer in the . ) when Fis the fall in feet per mile ang mﬁm%‘” det£fed; the total falls are calculated
& naturally increases as nd & varying veloci same time through each of these bridges of the sver above the bri 88 unde
' are ot 80 arranged. - CUtE i8 approached, b sad Mo .quantity of water to_be deat with and noted jn the last colump i— | §
3 - e R . L ——— '_//_//
' me?{ hA; m st e ortunately the waterways of the bridges = g Fal e | Mo | gy
§ ' Androw 1 3 Di g above bridges et ween
fﬁeﬂt less mi,,‘:; ':m uare mi;ec o'ig;:igesemmf‘gﬂnt example of this anomaly ; 0% . Names of bridges. g distance. | feet per mile. | each bridge. Wb
rERat) der-iti(hinpy 1oy Ver banks rea to #rve than Munro Lridge, it bae ! L e e
bridge just below 8¢ A4.p." 71988 which has: g gk} it hu 06 lews lineal foet of waterwsy - S A A A . gt ok
‘7,4. Th&s .Hdgehlg 78 more lin.&l feeltnoliu less area to drain ; and Laws Nupier R, * 3,570 31 -2:08 & .2'-08
st of U e 08 b gt nafiint. aterny s iy ot e
P S e o ¢ i e R
' . as to be a AnM e B R - . ¢ % o vs
b 5. Inmh:ﬁ'ﬂ . @ extreme floading of Lang’s e(gp.men village above Cowmande-in-Chiel L nanTie 8,570 16 267 |« 913
am"di“mm%"“ ought to be the : - e SRR N Aot 26,620 i 14 ve £
it great necessity “mr_mm from. m"“’?"“"’d sectional ares of the Cooum, this | -
mgo%msth Ny mmﬁdod!uinmm::;m‘“mNoniscﬁdenﬂf il FAG<A o
4 <YV square miles dyy ﬁ" in paragra : estimate. Jess slope in the upper rea n in the
s R the co-efficient for g5 A0 & Tiaxi Ph No. 1of this 80. It isurious to observe that the Cooum h‘:ﬁ, is to be accounted for by the fact that, in
. Ing this £ nt for ‘ maximum discharge we have at Coraloof ] 156 : the case’; bub th1® ¢ . :
o', TN : T theformale D . oM of 10,614 cubje feet per second: ower, the reverse of what 18 m‘u_ Y in the direction of a line parallel to the coast, while
B ¥, wefind that it cames to 310-35 ) apply- the npﬁ reaches, the Cooum flows mo?;st wards in the line of natural slope of the country. &
: ' below Lew's bridge it is flowing alm od that the waterways of the bridges between Munro’s
£1. In the above table l%'ﬁn be Ob‘“w' ween the latter bridge and Law’s bridge have been
end while the discharge must naturally be

nhv-tomndaioxthodnmhugoufolluﬂ:.—

T i he, : M 4 Area. l Di ; vt EREETTE and Com der-in- jef’s bri
lmﬁuzm‘ S YR incharge = 310:35 M J. ~ omitted f‘;:: mﬁd%n and they have s azf these bridges are less than those higher up,
m s bridge "t ¢ 207 sqmiles. | 10.83 an inereasing quantity, some of the water wayd them for the purpose of calculation would only
Go N 8 £ 71 i V831 ¢. #t. por _ while the river banks are lower and to introdu® =0 o hade, while no satisfactory result would
1 second
i Semas T e e 0
1490 L if canal obtained by their inclusion- -, cases can only be approximated to as there are
tajine -, dmiskge b fochuded 82, Indeed,sthe fgures obtained in the 8bov 7% etermino tho depth and breadth egpe-
: Bt st . many sidriggal opeiderations whihs (0.8 8 fored o '
R — mnllythmnghthooity,ﬂth’(‘h:#:J to St. Agdrew;s a&d 8t. Mary’s lz;idges,whioh
Mt sd - ——— : intended (e rogard increase of terws,
 vary Fromd to o) e 224 ll of the siver, the velocity o e oo moration by themselves) £ e e e & R
ible; and in the cloulations which follow, a velocity of of the bridges. * 8. povo coloulatod, should be fixed ith seference fo
 discharge at the bridges s l;':" Jouity © 84. m.,,,i,.mwmpdn% omitting the scour depths ; that is to say, to fix
G R U ey &GM thﬁhnllolthabddth"‘i"’“ m‘t-mle,d‘;twhiohthetopoftheﬂoorswonldhnvebeen
ki (¢ | UL 3 W the new bed level as nearly as possible W,d,,miafound that to do so it will be necessary
wikiy —‘-k,’,'._mu A in the m.o%ymwofmﬁver at a level of 10-50, which is 6 feet above
i e ygulyd iy o foay o start from tho Napier Fridge Tt
er— = 2107 i %Mmtdwﬁmwmmwhin this report have reference to DeHavil-
LGl g ’ 3 L] 85, Tt should be here observed :cal Surve, dnnmmd,merwn,thatMeofthg
T w 0 ot ST % Jend’s datum ”dmw»ghewsss 84 and the bench marks jin Madras City are on the
ﬂ VRS T sl ity et {‘ m work was done so long 3"" mm‘mvem'nnttowork out the scheme on that datum
s i I S T et and iaras Sheroiert | |
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W

make & marked i 4o In i;mwhu'itbeon found mecessary to
- encroach on .djo{:?}:g”;',’,’d‘? :htom':: ;f,’h..m',gwm of encroachment ig in Napier Park, but
I have,less hesitation in recommendi i S that a large portion of the river Was taken
and added to the Park some years 8g0 and Governmen Th e 3 btthntmtahng little
more than Whﬂbelnngedtoit,mdthstfwthopnw ereismodouttzo,
ares is required st this point. Deficient sectional orea oan result only b flooding the porticns
above the point of reduction of aren. v : L i &

110 One important [measure munlto_bedew{"l viz., the manner of pre=
venting the depog: ofnu};m.oud portion 0 the rIver and fha pnntymg of the
effiuent. : :

111. As .o does not requirewbe'ooeﬁaient as if if:wegebopaq
i, it B e e P Tadidy

- - - b of the water with the

e neocessary to adopt the ordinzy slow rate
& ired i : : of every
R m?d“th?ﬁngﬁtment_ofwhdmawl\ : wpﬁdthstat Y P let of ench Mg e
Al e medinm is thereiore pot necessary. pre o works 8 of £l 2
ot (A .:u'h“%ohnh or filter such as are, i t.h:hGO{ R ermit, &2 etk whuenmm o i
F . or above the mouth of each (T80 where me'nde o Keep & proper staff 10 rly aftend to
| ftors or tauks is sb wn in the sketch

the Municipal Commmﬂﬂne‘;‘ b‘d;fgn of these

i R hem snd remove the solid matters 0
o G e g s L GO 112, : - ghe fiters will b OTRE g ot :
SR S R L BT IR
i 0 sewage s well as arrestin \id matter- ; _
3 ;' ble. Fl:a‘a?t:':? ;:Bgovar them ; 8¢ such times it will be mprwtmable, - s
K ks o ¥: o Kl the conte? u:lle sire spec treatment. No. 3-R.B. is the main
3 114, 'l’.ho.thm ‘dfaim; mgrked as i‘; 0" m lons daily, &n average of 22,500 gallous per
,imoi'l‘nph.ane,xthus ww?géomhfeetprhour. The sewage durt the day
is pum fpmmcmw"m park in ¥ ey bﬁmiifi g :""“a:'”’i‘;:‘éﬁ
darin paingontos i o!tbed”“donmg:?;pditytoo u;‘ys ight an L
‘ﬁu[g mght;nd;poaam beml‘hb the M , pump ! X
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¥ 4 11t Marcm 1891, No. 349 M, Locm AND Mugmxrn. 21
‘ w2 vy ‘ . . gk
i ) g _not desirable to go very deeply into
ke : ; 125. Tn th ¢ state of matters it was, I thought, imate but
o e B ey e st il 1 fgures 1 ave givn re, ol AL P2, 8T, i
1‘!‘ proper and most perfec € * sufficiently close probably to allow Government 0 to be incurred. i :
I have advocated are W“ ‘ are sufficiently oommenmntemththeup‘endlm i, portions of the estimate which seem to
Mduunhﬁninﬁb'-h_’ 126. T desire, however, to call attention to certain
'. and Vepery, and un then the require explanation. .1 one to the scheme unless it be found
nE rdrdas bk -m-mumzm.um““,,. : 127. Item No. 8 in EcﬁmuNo.lisn:}l;m‘lM be kept 0 °v°nﬁth§ebghu2e?1f
AR - 2 - that the funnel-shaped mouth unduly silted 8O- e If the dredger m!
:}“%huﬂllm reaches of the m.hdih.” © tidal emmmninshighti levalmthorml’ﬂlﬁm idge will have to be soon renewed
T 'm e ' ﬁ-f? then the alteration in_the bridge d&,"’:ﬁ,ﬁmam gpans is not fairly debitable to, this
g =" s § of water in the river which at all e At any rate, and the whole cost : . : ’
‘ ' o ‘,..5 " estimate, Estimate No. S,a.sthnmop'm“‘

. 198 Ikaﬁmbﬁbﬁmlﬁlmm‘r 3 th;titnowdoestho.ﬁvmi

storm drain end may enter the proposed canal at & mph“ e

v & 129, Item No.7 in Esti N"’m
former estimate for a .h&”

S The séa canal enters the river via Bt.

, svlﬂaphmtemhddgo.wl!“l”‘""m’

3 130. Item No. 9 in Estimate No.

— This item will not
' Thuu:ofatmtl-

be required if the drainage of Madras pottion
v ,ﬁvo“;lstuu. ¥ 7 in mﬁ”" 251’&%“@&"%‘:
mliinﬁlmo. 10 in m B-_i iy o TiYeE, 810 T Jess than Rs. 1,500 per
- wharves themselves will cost about | '
e e e S my o expoéd frm s e, s
: ! : turf the
practicable. o with o Tt is proposed 10 b 3 anneoessary, - of the scheme and other mstters in
2 v " 133, Certain jons in regard to ;
' et i - . " - in m Wﬁo ; v
Pelerence to it will be found in my :
o B O e -
: pedie Oxpiz—dated 11th March 1891, No- 349 1y remarks.
S " Referred to the Chief Engineer R F ol

ing car
,ry,bmng s
- - - -

~ ment with a view to the repair

4
-

iy : ible date. ) g
,',_f_Mttthauﬂmtpo'mble (True Ext m?

J. F. PRICE,
Chief Secretary.
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