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Proceedings of the Madras Government, Financial Department,
: 11¢k June 1873,

e iy s il i b S i S T L0t N
No. 93. Read the following letter from Colonel C. . DICKENS, R.A., Secre-
tary to the Government of India, Public Works Department, to Colonel
G. W. WALKER, R.E,, Secretary to Government, Public Works Depart-
ment, Fort St. George, dated Simla, 21st May 1873, No. 212-B—C :—
Buildings and Roads—Miseellaneous Fund.
.. I am directed to acknowledge the receipt of your letter, No. 831, of the 17th
March last, relating to the project proposed by Mr. W. Parkes for the formation of
- a.close harbour at Madras, and, in reply, to state that the matter has been referred
to the Secretary of State for favourable ‘consideration, on the understanding that
the Madras Giovernment is prepared to pay the expense of Mr. Parkes’ visit,

2. It must further be borne in mind that the Government of India cannot
recommend any steps being taken towards the execution of the works contemplated
till the financial conditions of the miatter are settled, as required -in this office
letter, No. 460-B—C, of 5th November last, ;

Referred to the Financial Department with intimation that the letter referred
to is with His Lordship the Governor. ' '
: (Signed) ©  G. W. WALKER, Colonel, R.E.,
8rd June 1873, Secretary to Government, P. W.D.

No, 94, ORDER THEREON, 11th June 1873, No. 820.

To be recorded, +
(True Extract.)

W. HUDLESTON,
Cliief Secretary.

Exd. J. H. Burns.
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No. 184

Harbours of the Madras F yemleﬂcyo—r‘;
Passing orders on Mr. Robertson s gepc
on the Harbours of the Madras Presiaen ¥

MEMORANDUM BY THE CHIEF ENGINEER.

Maxcarore HarBour.—It is a satisfaction to me to find that Mr. Robertson
coincides in the opinion which I formed and expressed many years ago as to the
necessity of closing the Goorpoor gap, and I quite concur in his advice that the
gap should be directly acted on by damming its mouth, instead of indirectly, as in
1856, by damming the river, and so restricting the tidal basin that the gap must
have closed of itself. 1 have to point out, however, that the destruction of the dam
of 1856 was not caused by any action of tide, but by a river fresh which came
down on the night of the 30th April, the commencement of the work having been
delayed too late for want of early sanction.

2. Idonot agree with Mr. Robertson in one point, for I do consider it
desirable to close the gap at once. Nothing could be better than his modus operandsi,
whether for the closing of the gap itself by a sand-bag dam or for gradual action
on the shoals betweeu it and the harbour mouth by a training groyne of slight
material. I would commence with the second certainly as he recommends, but
when the scouring action, which must inevitably ensue, has gone on for a sufficient
time, I would proceed to the execution of the dam. It will be much easier to clear

_ out the shoal between the two river mouths now than in 1858, as comparison of

the two surveys will show that its length is reduced since that date by fully 1,000
yards, and the soundings show a great improvement also, and the danger of
flooding above is proportionally decreased.

3. Reliable estimates cannot be made of the probable cost of this work hll
after the monsoon, when the river floods are over and the gap has settled down to
its dry weather form. I would place the sum of Rupees 7,000, transferred from
the Mangalore Pier, at the Superintending Engineer’s disposal for collection of
materials during the monsoon to the value of Rupees 5,000, namely, sand-bags,
piles, bundles, and brush-wood, ete., and by September the Executive Engineer
might commence the training groyne under instructions from Lieutenant-Colonel
Farewell, who has lately been watching the progress and results of a similar
work at Cochin, and will be able to tell him precisely how to act. By November,
estimates for closing the gap may have been sent in and sanctioned, when I
should hope that the Superintending Engineer would be able to find time to visit
Mangalore, and have the work carried out under his own eye.

4. Lieutenant-Colonel Farewell will then also be able to prepare detailed
estimates of the cost of carrying out Mr. Rebertson’s suggestions for fixing the
north of the harbour mouth, when the propriety of acting on them may be con-
sidered. For my part, I do not think anything of the kind should be done. I
believe that, so long as there are two outlets to the sea from the backwater which
joins the Naitrawutty and Goorpoor rivers and tidal basin, so long will the out-
let of the southern and much larger river tend gradually northward, either ill it
meets the northern gap (which is quite stationary), or, which I consider most
probable and highly desirable, till a greater than usual monsoon flood bursts out
a passage for itself near Oolaul, where the mouth was at the commencement of the
century, when there is reason to believe that the harbour bhar was much better
than it has been ever since. Indeed, it is well known to have deteriorated the

further north the outlet was.
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5. Hence the
natural forces, nam
tide water from wit

primary necessity for closing
ely, the respective river
hout, will, by a natural d
will be the natural resul
artificial outlet against
ntally.  Not but that ther
natural outlet accordiy
orks to control that flg

the Goorpoor gap, when three
streams acting from within and the
ynamical law, fix the single outlet in
tant of the three forces, and so to be
which one or other of them would be
e might possibly be a certain amount of
g to the varying monsoon floods of
ctuation would be much less costly to
would be required to keep in its place
resultant of naturg] forces.

€S not appear practicah)

preferred to any
working detrime
shifting of the
the rivers, but w

; 6. Tt does e to spare My, Pringle the services of an
Assmtant, as proposed by Mr, Robertson, but arrangements have bheen made for

relieving him of the Coondapoor Range, which Lieutenant-Colone]l F arewell once
thought of doubling up with the Mangalore Range, an idea which he has now
abandoned much to my satisfaction, and the work of Mangalore Range will not be

80 heavy thig year as to prevent My, Pringle devoting much of his time to barbour
Observations an( work,

7. Cocmy Harzour,—A]) Mz, Rober
of the Cruz Milagre Gap

and defence of t
already been acteq upon b

y Lieutenant. (]
has reported the success and prohable cos
No. 1,125, of 2nd May 1872, whi

» Which embodies my views
I approve of al that Mr, Re

tson’s suggestions, as to the closing
he Cochin and Vypeen Coasts,. have
onel Farewell, to an extent of which he

hin, my attention having been confined to protective works. I
%lave perused My, Robertson’s remarks on the treatment of the bar with great
interest, and, thoug, bardly prepared 10 endorse his sanguine anticipation that, by
the construction of gy, ;000 to 3,000 feet in length and by
dredging, bar may be increased to 20 or 21
feet, T cannc

ITives into decper water, where the
oy on the bottom, is evidently the way to treat_the harbour
at Cochin.

21Y to call on the Superintending Engineer to P"‘-"Par;
: tes of two groynes, composed of rubble cores face
with concrete blocks, as T conceive that the yge of both materials would lead to
speed and economy of construection, Special assistance must be afforded him as
well as funls for Supervision of workg already in hand, surveys and measureme.ﬂ“
of those to be undertaken, and prelimingry investigation as to the cost of quarrying
and moving rubhlg g, a large scale, ang of making conerete blocks, say, of 8 cubic
yards (9 feot o 4 x 4

%) or half ¢} dimensions of those used at Kurrachee.
The same officer woyulq hereafter 1,

S

t
9. Iam not of opinion that the erection of a bund across f';he. ba:kvg:e: :d
P llip;)rt is_necessary or even desirable. It would hamper exlstmin ;athe,ﬁdal
. ; i i d costly to remove;
ccumulation of deposits, troublesome an i ke
?al:(iintgfagzchin is already so enormous that the proposed extension would not, y
its additional action, beuefit the bar to an appreciable extent.

10. Mapras BREARWATER.—Mr. Robex:tsoP has decided :hittal::::l;::zz;
the best expedient for obtaining shelter for ahlpl.nng at ?f;drz;:,c ! 1}11 A :ﬁdenﬂy o
of some loose reasoning of the Harbour Commltt‘:ee (wi V‘; 11'ttoml S

imself agree) to demand further information as to the li 35 ,Sid,e ﬂ,l_e
= hl'mse f : nd in motion along the coast. I think that he has pu ;, .
guanﬁty. 2 s1aL ady supplied without due cause; and tha!;, had he argue nfo:iln i
m'formatmn — 8 );cacity with which he confuted the notion of sand accumI:lJ. da. i
i the.slame I;el;stlz)ne on the Armeghon shoal (see page 68)., 'he wo . h{lod
;::zdcz;e: t(()> the conclusion that there was any danger of silting up behin
the breakwater.

11. In point of fact he only comes to such conclusion (;:1 :::12*‘3) :g;g:&::‘:

f the dommittee not concurred in by himself, and opposed to the ; R
i ived at fro,m existing information as to currents and sand. e
b g ha hand that at from 600 to 1,800 yarcfs from t!:e shore .ere t
e.ﬁ' i ents, not exceeding one mile an hour in maximum velocity, ha'nh
ST sul‘fac‘;c: :;ere is no current at bed of sea at seven fathoms, (beyoudv; 1;'.1
o ki truct the breakwater), and no loose movable sand beyond the
it is proposed to O?FI:MQ is no reason whatever to doubt the accuracy of these
sll?.fath?i[:nsh'm:nd it only remains to draw correct conclusions from them.,
observa i :

nd,
12. As Mr. Robertson says, therehare t\:g :::?::t ::afgii;t:n;::aﬁt? i: ; t’;
Ve acting Pefrpe‘:i;c:;?;ya?d ﬂ::zussizl:;: to be held in Sufpension, ’ch(;i llﬁte:
i form.e g th according to the season. But thfare is not .the sug eil
s n?l‘thﬂ?;i: mthat the littoral currents beyond thfa six-fathom h;:e are at at.) :
'g;l(;)l:':gnf:tlcllm:?tlh sagnd ; 1t is all dropped Wlithiﬁ tl:]a.(t :::;i. isfizni)z t i;znzznalo .
A S reakw. -
none to deposit geyOn?t;ef;:t:;?:;ﬁr‘::l:;:i;::Mr~ FrEAR p.roj.ect; their objecf";;n
g < (')f th?’d O;I;Z:nét groynes reaching out beyon(.i su.:-tathom v.vate:]; bert.;
Eogldt::; 111119‘: lllit t;e true objection to his scheme, which is otherwise the bes
ober prgs
e btrej:];:::::r:r:i? postponement of the breakwater scheme on ?he
1350 d}?pre-i?fj;maﬁo“ b;ing' necessary as to cux:rents and szandl deposu:;
score of further 1 fiiciently to be determined for or against on the SImP e groun
It is now matured sud Cto itsy cost. The Master Attendant could easﬂy. I;Irocur;
e w?,lue o to currents if necessary. As to the extent i.’0 whic s;-n
further mforma.txonba&; actaal construction of & groyne out.beyond six-fathom .me;
is maved, nothing Zstion experimentally. But I maintain that for all practmla
would settle the ?uf g - ough ; it has only to be argued upon as correct y
PR e S 5 (;&Ir Robertson in the matter of a proposed breakwater on the
as has been done1 byThe. argument in page 61 of the Report, that the remoyal
Ameghoii;}lz;nt the gﬁ:f, would cause the other agent to dl',O_P 8‘1}1‘1 behmsl
of one mo )

e m_;;,.&.:ﬂ
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3. Ishoulq not havol o
Rot been eonvineeq that Mr,
advancing, the object in view
4, Mr. Rob
what it neeq cost,

onsidered jt right to hay
Robertson's Report wo
by Suggesting diffioy]y;
ertson’s estimgte for
and the schome itsel

© put myself forward in this matter if I bad

uld have the effect of retarding, rathber Gh“‘ i

s which I believe to be unreal. ) i

ftzeu:tm';( l;le recommends is, I am confident, fully donb{f :

Ao think, appear to the majority of persons "h",_‘?h;ég"
omplete, that jt would, if carried out, involve thel-‘;d:..

6. Iam aware thy

t my aathori |
that I have net personally vigited t(!::ty] to speak on the subject will be Aneone; gt
;(o e by Place, and I admit that this fact renders it necessary for me
nowledge cannot be ma

teri 3
ouly on the gpot, erially modif

te Indi o
I':h’“ Navy, and an authority second to nowe o it
Taylor's information has l‘"‘&”fp% &

TR by bim to say that he entirely conM"’QfT
: o in ‘which I am about to present them, -

& )
e

s Which will be found appended. I

coniy e B

q Pﬂrelle]‘:y Mr., .Roberhon is for a straight breakwater, 2,0” ;%:
0, the shore in depth of 7 fathoms. (The ﬂ‘Oe i“-z%
he question, It is given as 3} feet at lpﬂ“'._‘-_a?“:-- —
8ays this is a very extreme range.) *' “"‘w
/000, or allowing 15 per cent. for conﬁﬂ!“".’._' r
hat it j estimate, I have been enabled to form an OPIPE : ’,;._F:'
§ Very unnecessarily high. O e
a8 his mode] th & :‘a(.‘fj
g a monpg A% been alloweq e Portland breakwater, which is a mere mm&t’;‘f{f
Y ,Of such g form gy o il to wash down till the slopes have become permanent
assumeq 4}, and d"idins thig ."“f'llous, caleulating the quantity of stone muimd for ,i?’
e o Lo G into the estimated cost, 1 find that Mr. Robertion B8
of u‘:l?mg staging, pier from shore, and I presume, 4.

Per ceut.) about Rupees 8 per ton.

ton, nsteag of gy % Of « The go that it is a proper model to adopt under condition®
“no s o 8 a8 estimgyeq at ;e at Portland cost, T beliove, about Rupees 2 PEF =
4 rapleq modifying ghy for adras. Do the resourses of Engineering scienc®

™ of structure so that the totsl eost may not alse h

Proceedings of the Madras Government, Public Works Dep irtment,
» 17th March 1873.

11, A somewhat similar problem was presented to me when it was determined to construct
the Manora breakwater at Kurrachee, and the solution then arrived at by the Superintendent of
the Works (Mr. Price) and myself is with certain modifications applicable to Madras. The
Manora breakwater, which has now advanced 800 feet from shore, has been subjected without
material damage to much heavier and move continuous seas than a similar work would be-subjected
to at Madras, and it is in every way efficient as a breakwater.

12. The principle is to form of the rubble-stone (which at Madras would be so costly) only
a comparatively small submerged mound, the top of which is below the action of the waves, and to
raise upon this a wall with vertical sides composed of large concrete blocks, each 27 tons weight
1t is upon this wall alone that the sea has any action, and although the action is very violent, the
great weight of the blocks is sufficient to withstand it.

13. Applying this principle to Madras, we should require, as compared with the Portland
system, only about one-fourth the quantity of rubble-stone to form both the submerged mound

" and the bulk of the conerete for the superstructure, and the extra cost of cement and of labour in

making and setting the blocks would still leave a large saving in favour of this principle.
Taking as the basis of my estimate Rupees 8 per ton as the cost of rubble-stone, whether in submerged
mound or in concrete, and the cost of eement, and labour in making concrete and in setting the
blocks the same as at Kurrachee, making also ample allowance for plant and preliminary works
based on Kurrachee experience, I find that the cost of a breakwater of the same length and in
the same depth as Mr. Robertson proposes, would be £566,000, or with 15 per cent. contingencies
£650,900, being about one-half of Mr. Robertson’s estimated cost.

14. Mr. Robertson estimates six years'as required for the construction of the breakwater
after the completion of the pier, which he proposes to make for running out the stone upon. Oun
the concreto block system it could be completed iu three years after the completion of the pier, or
InCiuding 4he pior, eay four years as against soven. ' -

15. 1 submit, then, the conclusion that in considering the merits of Mr, Robertson’s proposal
for a breakwater the cost may be taken at two-thirds of a million, instead of one and a third
million, sterling, and the time occupied at four years instead of seven. ‘

16. But I have now to show that even with these advantages the scheme is an unpromising
one, as compared with a rival proposal which Mr, Rabertson somewhat summarily rejects.

17. At the time of Mr. Robertson's visit, a report had recently been made by a Committee,
of which the late Colonel Carpendale was President, which treated of the relative merits of a
detached breakwater and a ** close harbour.”” I have not had an opportunity of seeing this report,
but it appears by a quotation from it made by Mr. Robertson that the majority of the Members,
though on all other grounds preferring a close harbour, decided in favour of a detached breakwater
in extent and position similar to that subsequently recommended by Mr. Robertson, on the sole
ground that they considered the close harbour would silt up. Colonel Carpendale, the President, did
not concur in this, but maintained his preference for a close harbour, and Mr. Robertson himself
thinks there would be *‘as much, if not more, danger of shoaling in the case of a breakwater as of
an encloséd harbour,” giving his preference to the former, on the alleged ground that it would
afford more deep water shelter in proportion to the cost. But he makes his recommedation
gubject to such further information as may be obtained ‘‘as to the littoral currents and the quantity
of sand in motion on the coast,” as to the former of which he suys there is ** hardly a serap of
evidence,”

18. But to my mind this very absence of evidence is the strongest possible testimony against
the existence of a littoral current of such strength as could affect the present question. If there
were so strong a current, it would be one of the most prominent and notorions features of the
Madras Coast. The evidence quoted by Mr. Robertson, and confirmed by Captain Taylor of a
well known weak surface current to leeward in either monsoon, seldom running more than a mile
an hour, though under rare exceptional conditions inereasing to three miles an hour, proves
conclusively the absence of any special movement of a kind unusual on a coast of this character.

I am confident that there neced be no hesitation in entirely disregarding these supposed littoral

éurrents as vehicles for carrying sand along the line of shora.

L S e n———
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19. The motion of gand

{ along the coast b
more important matter, but wl

1en Mr, Robertson
uch

y the oblique stroke of the breaking wave i88

expresses a desire for more information on this
point, it is natural to ask how such further information is to be obtained. There is no doubt thas
the movement, whateyer way be its extent, ig confined to the belt of sarf which fringes the wt.
the widith of which ig said to vary according to thegeason from 300 to 450 feet, and in “M
degree, perhaps, to g hely a little outside of it. It may be confidently affirmed that it 43000ul

20, »1t would appear that the testimony afforded by analogy should be
examined before direct experiment is appealed to. Now the testimony of the places which m
Tost similar to the Madras Coast, where the experiment has really been fairly tried, is, so far 88
I am aware, invariably to the effect that the quantity of sand or beach accumulated to windward of
i8 not excessive or unmanageable. Ports Said and Dover may

i ery other respect but agree in this, that the'
onsiderable, is not so great as to threlt.‘”' to
When the time does arrive, posterity Wi U ,

: © question at Madras appears then to be this: It is admitted thatif
a solid pier wers run out from the shore, the beach movewent of sand would be stopped by it, "{4 :
#0 accumulation on one or hoth sides would be the cons-quence, -but as to the amount of _ﬂm )
accumulation there is no definite meang of judging. One party think it will be overwh"'m'%v

the other do not i the former opinion is supported by hypothesis ouly, the latter analogy: -
tual experiment cay conclusively decide the question. R :
22, The suecess of the demm..wﬂ, S °‘l““"’ ~f ﬂiﬁ 0[ the M
harbour, depeudent an the quantity of sand jn motion by the oblique action of the surf not ;‘:ﬁ '
excessive.  Mr. Robertson Says truly that the quieting of the waves on the beach would prod }

as effectual a stop to the movement of sand ag 3 solid pier, Every wave would drive sand muﬁj‘bﬂ
shelter, and there would be nothing to take it out again, so that the anchorage would be sutes
%0 & constant progesg of deterioration,

. I bave already expressed my entire disbelief in Hhe az:;::
of a littoral current in moving the sand along the coast, and can sce no ground for the SUBETTE
that such a curreyt would carry oug sand which the wave action would bring in. ands
23. 1 have now given the fullest prominence to the one legitimate doubt on physical E‘:m"
&3 to the sucoess of 5 harbour at Madras, and I bave shown that that doubt cannot be ﬁntllff t
except by trial on g practical scale. A golid pier run out from the shore into 20 or 23 :;in“"'
Water would bring the question 0 & practical test, by showing how much sand would be collﬂl’: of th
single geason. Such a pier would ultimately form part of the complete scheme if the rest he ¢ o
experiment encouraged its furthep prosecution, and if it did not, the only loss would e trm |
of the pier itself. Still, the experiment itself would be too costly to be advocated withoub a.:
probability of 5 favourable result, but I think such probability is amply afforded by the wa:fii b
similar sitnations, Taking the cage of Port Said alone, I can imagine Do.“nf‘"’“"b]e.con lf.a o
at Madras which did not exist in a greater degree at that place, and yet the picr there i8 PO i
effectual in protecting the harbour from wave-driven sand. "rinl i
24, I think, therefore, that though this one doubt may justify hesitation in T 3

ek ‘mmediate outlay, the probability of a fayourable result is so strong that it is not premaTEy
%o consider the principles of 5 complete scheme. :

r over
25. T have no hesitation in giving a perference to what is called a close harbo:ibil ty
a detached breakwater. I cannot admit any fear of its shoaling, except from the remote PO .

of the beach extending to the Pier heads and entrance, which it could do only from an action W2, 7
I agree with My Roberts

. brw
wi on in saying would be equally, if not more, fatal to the deuch'fl" more
water, if it be go to either. Ag to Mr. Robertson's assertion that a breakwater would g1
sheltered area;, I confess

" t the
myself unable to understand his meaning, Taking into ace 25

hewt complete. ’

R ic Works Department,
1 of the Madras Government, Public Wo
iy 17th Morch 1873.

K st
PR

and the eonsequent facility for mooriq P

r he eon

very materially the other way. |
stion of Mr. Robertson’s detached

("s:rould cost almost exactly the same

¥ construc-
t. contingencies £644,000. The system of ‘

afforded by the close harbou

completeness of the shelter periority

; ider the sa
the ships moro closely together, I consider in yellow) the p
26. The accompanying sket-d} s (:?cylose harbour,’
breakwat.erm' md (in red) my own lde& Of & ra o
. ]

; 3 n 5 lwater, and though the tqt_h
A st ot fpgiba o e boaknsses A0 shallower water,
-tion for the piers would be the same a3 BHEE 7 e i LR

o from & portion of them being construcied 1 &2 o

‘hngth b ?Ylﬁjg!zé%;ﬁ&, t.—hpu,ﬂﬁ;me, na.meﬁ: ﬁ‘“‘ 'ﬁ‘;e harbo‘nr, nob because
oot °°mpl_°t_‘°n icular fﬁrm. position, and dimensloﬂa,;::rfrom the quality in scale

B 'ﬁ:lﬂ‘ p:l::::cl:llxey are the most suitable, bub beca:

T pledge 'myself to the opinion

e familiar than
hose who are mor

breakwater which has been recommended by &

and cost with the breakwal

. : If the principle
ith that project.
1 irements, i% is more fairly compam:i,et:';zetail&
i - £5 gem f ;
myself with the 100.".' req t scope for variety 1n the arrang e reslitien whigh wonld be
be accepted, there is grea ! int out the accommodation .a the enclosed area bears to the
28, It maybe useflll f.:. pz;nvioug from the pmportion which

afforded by such a harbour. It is ool
width of entrance (450) feet that the wa

- he
o dock whatever be t
o smooth asin ad
will be almost as
1ot ier m
state of the gea outside. The existing p

ide t
be used as a quay for vessels to c;!:eﬂ? lo;izd;“‘:
ighieres ade as required. BApRE

itional jetties and quays conid s :nclass‘ of merchant ships to swing a.;

dischargs and load, and sdOM Bl o0 v 80 of the lirges uld be berthed nearer shore, an
i g4 ide quays. Smaller vesgela wo 1 elsewhere where the shelter 18
their moorings, besides thos; “l:n imin tier as in the Thames an e

S 3 er! ; s g
T e e e 2 ce be available for ships
< the harbour would not in' f'h? mt :“;{?be made so by carrying
29, The piers which Gﬂ‘:‘”i@‘m, dation wer ,‘e_q}mi 1:2:: . '
i slospsida, but. i forbet A diregtion oF deltad tenc T
ous nor piors oa the simo wstem I8 06 T o B ,
“shelter the old piers, the vertical aired width with sand or w:m system. As another step in
quaj-'alls = lm’.)"md}) Y :;ie;e&qn& trade carried ‘m;::::’; '::oﬁhm." further along the eoa;?_t&nff
and warchouses m}ght ioht iteelf bo brought into a}:ena:bour being thus formed. This facility
i i l‘nv\rill a second an indaP’:genntaée- A jone)
aveeied intocs quay WAl A s vaniago: : bble-stone
extension, as trade requires it is an 1P T , respeots its largest ‘,“ms’ 4 br:rtsen‘s pro-
A R hat tho estimate of cost (as arison with Mr. Ro :
30. I would repeat t :

ith a view to comp
and the geale of the design are adopted rather W

 himself appears to think
my own Mr. Robertson himse =
o v ostimates would be reduced ;
i information of th his and my estima
Jeet than as being based on any and, §f 80, b0

: Id be got at
2 er rate, | A ine, and if stone coun h

Stone might ho obmue@ o ach: a: greater P""P“ﬁm.‘ thanol?zusmction would be equal in °°‘;f’
T i cl1 f Rupecs 8, the t¥0 . the side of the bLreakwater over the
s B B e proiad of cish would thes ety ey -
gty & e t:eaglow rate as Rupees 2-‘6'0 ‘8‘ + very wide limits it might be adapted
e st - design, I believe that Wfﬂ"“ 3 rydesign cousiderably smaller than
31. As to the sca:le }:f "'b_;; :ﬁd my expectation i3 tl::to;the trade. Such a design would,

to the amount that could be raised, : :

table fo tho exising s . But it should be borne

ald bo more sui table to the €3 e, a0 largor one. But it shon o

that I have drawn wo o of extension, when requirct b M -

of course, beequally capalbltt.:v: ec'xomnomjiﬁ tho langer scheme, nod in
in mind that there is a rela .

higher ratio than the cost.

32. Ifsucha hnqum';h
saving would be effected in the coSLO ould
'tho;egoperations. The risk to s:lg;llﬁezt <
increased. All these advantage S

: propria
landed, and that saving might be appropr

- - i l&l
it is obvious that a materi
3 ero constructed, i . i s
as I have deacrabed.d whippin'g cargoes, and in the time require L
iy od. and the facilities for repairs wou

?i? n:d::ving of cost per ton of goods shipped aud
irec

the payment of interest on the gutlay. If this

e s .:;,;*‘,_;1*_." e - e
e x .

These now piers would then

4o form quays on which sheds
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w i 2 aird
etre fuﬁiclent for fhe purpose, the financial question would, I presume, be solved, and if it yefﬂ
:):r’ g 'C;? would still rémain certain indirect advantages to the important interests of the town 'l“d
rounding country which are always more or less conferred by increased facilities of communi¢a-

~ tion. These might be held to justify here, ag they have been elsewhere, a charge upon the p e
revenue, but thig ig 5 questi

finance, and which requires for

its solution an intimate knowledge of the local °i"°°mm“.‘£"’{
the country and of the trade, - |

——

Remarks by Caerary A. D. Tavios, Indian Navy. ;

Taz great advantage of havin
Opiuions of the Breakwater Commi
enclosed harbour.

& Mr. Rubertson's Report, with a few glimpses therein of the
ttee, leads me unhesitatingly to prefer Mr, Parkes' idea of an
: ¢ have placed their opinion on record as follows :— ‘
“ ?f It were possible to construct an enclosed harbour which should be secure from the danger
OfSho,a]mg RRgane should not hesitate to recommend it in preference to a breakwater. It would be
greatiy stxpenor in every respect. The piers wouldibe construeted from the shore and at far less
€xpense, 1n proportion to the material used, than the breakwater ; the accommodation for ship-

ping, and the facilities for landing and shipp; : E
! 1p o hose e
by an open harbour.” - Pping cargo would’be greatly superior to ¢

To this T would add that smoot
‘be entirely provided under the first

The Committe

h water accommodation for landing and shipping ca rgo wou::
cost of the enclosed harbour, and wharves might be conutl’E‘Oi:._a 7.
eakwater all such accommodation would be an additional an

sea, n'nd subject to havoe from (if not east winds) at least from those stvong north winds !I.{‘. ¥
usher in the Madras cyelones and from the S.-E. winds at their tail, oy Ghasill 4

From a nautical point of view, let us consider the breakwater question. Say it is complete,

and aeveral. vessels are moored between it and the shore. The approach of a eyclone i8 indicated;
the n_orth wind hourly increasing in force gives warning that the vortex bears due east from Madras
and is advancing directly upon that place. Under such conditions the wind will remain at north
ull. the centre of the storm arrives ; when that has passed, (with that awful half hour of calm,
which ** makes the boldest hold his breath for a time" in imrmony with a hushed wind), and the
eyclone is stil] travelling westward, the wind will come up from the south . if travelling more -
the §.-\V_ the wind will be 8..E. What now becomes of all the smaller craft 7. How will the
landing piers stand it? The small eraft should have been sent to leeward on the rising of the
north wind, to guard against the contingency of their parting from moorings and falling athwaht
hawse of the larger ships. Thus, after the passag of the vortex, when the wind has chopped #°
the S.-E. or south, and the storm-wave ecomes on, they are foum'i to windward. Tn the soramble
-0 escape back through the shipping the foreseen contingency happens. Where are they now

Uces.the reader say, *‘ this is mere hypothesis.”” Then let him listen to the chronicle of meteo"
rological events published at Madras—

‘“ Madras is occasionally subjected to various hurricanes, generally in the early part of May,
or the end of October. They seem to travel up from the E.-S.-KE., and progress rapidly in 8
W.-N.-w, direction till they touch the land, and then they assume a west or sometimes a w.-s.-?%
conrse. Their centres generally come right on to the port of Madras” * ® ® * Their dia=
meters are about 150 miles, and they revolve in a direction contrary to the hands of a watch, a8 do
all eyclones north of the Equator. When the hurricane’s centre comes right on to Madras, an
thence takes a west course, tho wind is first at north, increasing in violence for a few hours af
then a lull, or awfal calm for half an hour or 80, when the hurricane re-commences fariously from
the exactly opposite quarter, south. Usually the gale commonces about N. -N.- W., showing that
the vortex of the eyclone biears about E.-N.-E. Vessels, tl‘wnﬁmre, warned by the baromelefs
the hollow breaking surf, th tureatening eky, and the siguals of the watelful Master Attendant

on rather of administrative policy than of engineering, or even of

ding and shipping cargo requiring to be constructed in the open -

}

-

. large and small craft. The Committee say that the ehoaling

Al

el

Proceedings of the Madras Government, Public Works Department,
17th March 1873.

£ : , wind permits,
should at once put to sea. The course to steer, and fortunately it is one which the wind pe

. : t, and

is 8.-8.-E. to S.-E. In a few hours the vessel will probably hs‘;e s wu:(: ;‘;::;r:rd :lte‘;e:o’east
p 3 . ; rin °

may, in fact, it has been done, sail round the cyclone, the wind veering he vortex of the hurri-

? ; » 1 into t
Vessels at first steering east to get way from the land have run i mef:sing a ship on shore. If
cane ! The only danger in a southerly course is from the storm- “?}';:i ﬁipgnod, it shows that
the gale commences N.-N.-W. at Madras, and endsat S.-E., ashas often ha £ the town, but if it
the centre has taken a W.-S.-W. course, and passed a Jittlo to the south : :t ipi\s’sed to the
=l . il i e
ends at S.-W., it shows the centre has taken a W.-N.-W. course, and the vo :

north of Madras.” : tages to offer,
We have ample reason then for thinking that the b@:"‘:r : st;z:;x:fg::a;;n;gﬂ. Taylo;
nor is mine an isolated judgment. In a paper about Madras by my t ¢ from the exceptional

(Messers. Green and Co.’s oldest Commander), his opinion is'recordedﬂ'thareal gecurity for ships.”
bad weather caused by hurricanes or cyclones, no breakwater would offer

lete shelter is provided for both
Under the alternative system of an enclosed harbour, cc;;pme B

W hy
i id pi from the shore. I know no renson wh
result from the construction of any solid piers or gr?:'arlx‘e; xt'z bt g e

we should anticipate such a result unless pains were takel d .then for want of
constructing theppiers: thus if 200 or 300 feet of each pier were c?:ﬁl%?:;o ‘;‘; £ o Ll bl
funds a halt of an entire year was made, we might expect some ;anbour yetween the piers. Tardi-

and south, and left on the foreshore on the site of the proposed har 3 :.?;‘,’,'r sdiadtivo.of rstechish

ness in their construction before the zone of surf has been pa:;.ed wm:veahher s Tittonat roarnpntd
But if both piers are rapidly carried out beyond the surf of ordinary *

; h, outside the
will not sufice to carry it past the pier heads, but merely a small growth ::; leeli:;acup i
piers and towards their ends, will bQ""‘md Eh'ere!g.‘ A APeR rsp; __rwa.Saﬁidy but time has
g1e i proguostisated as the, ressliilsopalintBaReh IR Ldus ne o e’
shown that the operation of nature is very ffices to carry on what sand is held in suspension
i gt L it pm?:f cre':rt' Said. So would it be with a prominent

by the agitated waves and past the entranc S Ead b 3 t otherwise.
enclosed lgmrbour at Madras, and I cannot share the fears of those who expect o

Despatch, and of its enclosures, be for-
warded to the Government of Madras in the Public Works Department, for,

consideration. ( Sign od) D. SCOTT,
Asstt. Secy. to the Govt. of India.

Orprr.—Ordered that a copy of this

. el ment of India, Public Works Depart-
.ijom the Assistant Secretary to thed?i‘;;:cellaneous,) : ;

: ildings and Roa i
gs::’rn(nl:zit ;;')gM adras, Public Works Department, dated Fort William,

0 B.C.
27th February 1873, No. 9
ite attention to this office No. 523 B. C., dated 30th

s' project for a close harbour at Madras, and to
ect may be expected. ‘

I au directed to inv
December last, regarding Mr. Parke ;
inquire if an early report on the sub)j

prm—

m from the Secretary of State, London.

~ Telegra d 6th March 1873.) : i

No. 399a.
: (Here enter No, —, date

from the Governor General.

Telegram Mo o dated 11¢h Murch'1673.)

(1lere enter

No. 399s.
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Breakuater at Madras.— Passing orders
on papers relating to the construction of a
Breakwater.

A B g Y TN
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3

No. 401 & 402.

1

PusLic WORKS DEPARTMENT,
Forr St. GroraE, 17th March 1873.

No. 831.

To

Tug SECRETARY 70 THE GOVERNME

NT or INDIA,
Pusric WoRrgs DEPARTMENT.

Sie,—With reference fo the Pro-

CIVIL WORKS, No.27.

s of the Government of India,

ceeding

forwarding for consideration a letter fr

the foundation of a close
the 27th ultimo, No. 90 B.
Chief Engineer, Department Public
Excellency the Governor in Counci
expedient that Mr. Parkes
best design and method of constructio
spot. The opportunity of Mr. Parkes’
availed of to obtain his advice in
Works proposed
Honourable the Secretary of Stat

this country.

-

the roadstead at Madras shou
attended the consideration of the pr
Viceroy and Governor General
request, the necessary communication

made by telegraph. The terms offered

d no ong

" as those on' which he was engaged fo

Kurrachee.

harbour at Madras,
C,I am directed to

Works, on the su
| agrees with Colonel Walker in considering it

should visit Madras and inves

connection

at Cochin. And I am accordingly to re
e may be moved to send that gentleman out to

om Mr. W; Parkes, relative to a project for
and to your further communication of
forward herewith a Note by the
bject, and to state that His

tigate the question of the
o of Harbour Works at that place, on the

visit to Madras may also advantageously be
with the details of the Harbour
quest*that the Right

"

eferred, and as mucik delay bas alr

in Council decide upon a compliance with this

to the Secretary of State for India may be
to Mr. Parkes would probably be the same
r superintending the Harbour Works at

1 have the honour to be,
Sir,

Your most obedient servant,

»

(Signed) G. W. WALKER, Colonel, R.E,,

Exd. = e Auﬂtin.

Secretary to Government.

dated 30th December 1872,No. 523 B.C.,

svision oif surme bolter for shippingin
oject, I am also to suggest that, should the

e it el e chilanessc i Al S s l-«aﬁ
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GOVERNMENT OF IN DIA

3 PUBLIC WORKS DEPARTMENT. |
BUILDINGS & ROADS. { \i

Miscellaneons Fund. ,/ ;

o / |

To

Tuae Secy. 10 THE Govr, oF MADRAS,
IN THE Pusric Works DEPARTMENT.

£ o 71'” - .‘A g 3
s fm‘
*'”f—"l—"v 0 A
.

-

No. 212 B—C.

Dated Stura, May 21, 1873.
W Received -o--—-
4; A/ y% L/ g7 ‘{ /

6 J
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