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and though thoso which I have now to subtiait are substantially the same,
enabled to base them on information Iocallsy obtained, and I can put for

3 Y o ~ ' i - . A .
recommendations in a more complete form? and Ty estimates of cost and of results

i .
t 2

REPORT

oN TEE ’ -

FORMATION OF A HARBOUR AT MADRAS,

- BY .

WILLIAM PARKES, M. Insr. C.E. ‘

+

- From W. PARKES, Esq., M. INsT. C.E,, ta the Sc;cretary to Government, Pullic

Works Department, Fort St. George, dated Madras, 4th November 1873,

s .o,

Ix accordance with instructions giyen to me by the Secretary of State for

Sir

personal inquirics, observations, and investigations as I considered necessary to
. . i
enable me to submit to you my conclusions as to the best mode of providing shelter

for shipping. , :
2. Sources or 1xrorMATION.—I have received every possible assistancé from

. the officers of all the Government Departments to whom I applied, from' those of
. the Madras and Carnatic Railway Companies, and also froin several of the leading

merchants of the place, and from the Secrctary of the Chamber of Commerce, I
have also had opportunitics of conferring with the Commanders of several of the
ships lying in the roads at the time of my visit, and Lave received from them
valuable'information on nautical points. =~ :

8. DREVIOUS STUDY OF THE QUESTION.—If is right that I should state at the
outset that my attention had been given tP the subject for some time previous to
my receiving official instructions to report, and while in England I had the
advantage of repcated conferences with Captain A. D. Taylor, LN., an Officer of

 great experience and eminence as a Marine Surveyor of this coast, and also with

Mr. J. J. Franklin, R.N., for many years Sceretary of the Marine Board of Madras,
as well us with other gentlemen of local experience then in England, -~

4. InvrraTionN 10 visit Mapras.—As aresult of the information thus obtaine:l, ‘
I felt mysolfjustified in submitting to Ilis Excellency the Governor of Madras, in

-Aungust 1872, some remarks, in which I called in question thé correctness of certain

conclusions which had then recently been laid before the Government and were
under its consideration. It was, I believe, in consequence of this that I was invited
to undertake a personal investigation of the whole question on the spot. In doing *
this, however, I have subjected all my previous conclusions to the most rigid tests,
yet Iam
ward my,

to bo obtained with greater confidence. o

.
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India, at the request of the Government of Madras, I arrived at this place on tho -
*29th September, and was engaged for the five following wecks in prosecuting such -
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experience that the along shore movement
) ' ) . 5

times, have met with S0me support, because
caleulated to effect the object in view, ~These
Madras to some locality, such ag B

- and, second, the formatioy of inland docks ang basins,

C. Breaxwatg oyp Crose Haryorn
te now lieg are, first, a by
to it; and, second, g h
deep water, and te

t appeared to me that neither was
are, ﬁrs‘t, the removal of the trade of
lackwood’s Harbour, more favoured by nature;

ho: ~—The two proposals between which the
choi

cakwater entire] ¥ detached from the shore, and P‘““f‘“d
arbour formeqd by piers running out from the shore into
rmed g ¢ close harboui.” . 7 d
7. The former of these systems i advocated from two totally different an

independent points of view, arid, 850 far as I ain aware, no onec (unless the Master

A:ttendant, Whose recorded Opinion I ghall presently quote at length, be an excep-
- tion) advocates it on both grounds, | |

8. BREAKWA'X‘ER Cosanrrey
1868, known ast r Commi:tee, reported
Paragraph 40« qp 5 Were possible to'a
be secure from the danger of :

1 preference tg 4 breakwater,
respect, '

The piers would be co
Proportion to the material used ¢
and the facilitjes for landing an
afforded in ap open harbouy,
rendered nugatory by the sho

.~—The. Committee g

ppointed by Government in
he Breakwate :

in January 1869, as follows,
: : n

shoaling 2p, we should not hesitate to recom-mend 1
It would be greatl ¥ superior to the latter in e\velz):
A ;
nstructed from the shore, and at far Iiss expense lm
han the breakwater, the accommodation for shipping

. : sult
aling of the harbour, which would certainly resy

qf opinion that g brea
ment is to he hoped.”

breakwater System,

-9, ‘Mr. Rosrpr

. . ’ 4

. | . . g
SON.—Mr, Roberteon, Iarbour Engineer for India, says,

(Reports, first series, p. 62):—¢ | have com

e to the same conclusion as tho Com-
_Mittee, but from entirely different rcasons. I hav
if not more, danger from shoaling in the case
but taking all the circumstances cont

eakwater appears to me to be preferab
equal sum of money it will giv

will create a considerable long
enable boats to land of to co
easily from behind g breakwat

Thus, in My,

s . LI ve-
kwater is the one work from whicl, any real impro

Such is the view held by one class of advocates for the

of a breakwater as of an enclosed
rected with Madras into considera-
lo to an enclosed harbour. For an
e much more deep water shelter than a harbour; it
th of sufﬁciently smooth water at ¢
me to jetties, and vessels ¢
er than through the one ent
Robertson’s view, the shoaling objec

he coast line to

an cnter and quit more
2

rance of a harbour.”™ .

be in the negative.
- v e { A
10. Sz Artuue Corroy.—Sir Arthur C
paper he gave me before I loft England, and w y r¢
“has printed and distributed, is less reticent. © Ile argnes from facts within Lis own
' of sand is nut sufficient to mierfere
& - - : -

Te
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dreh & 11(1 ’
onstruct an enclosed harbo ar, which shou

- e
d shipping cargo would bo greatly superior to talose .
But we consider that all thesc advantages woul

: . > are
solid piers or groynes from the shore; and we are

e shown that there may be as much,

tion would, if valid, be
its"\‘alidity, though not |

otton in the ahle and suggestive
hich the Government gt Iy request ;
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ith the success of an enclosed harbour, buti e prefers the break.water crn gro L:nd;
with the S-l r to thoso expressed by Mr. Robertson, being mainly of ana:. llc;
chatactor, ieve held ; hers whose opinions are entitle
imi iows are [ believe held by others
character. Similar viev ; '
to every consideration. )

{ . I
\DLESS.—I; /1 r Arthur Cotton that the
11.  FEAR OF SHOALING, GROUNDLESS.—Ijagree with Si n that dhe
| li ither in the case of a brcakwater or of an enclosed har )oar!
, ing el i . } . .. e
o OEIShoa (?I agree with the.Breakwater Comumitteo in their opinion as to
roundless, an g ‘ ahwate |
fuperior advantages of an enclasgd harbour.!

i
4 : ink ; lasses of
' F BREAKWATER EXAGGERATED,—] further think that both cla s
NTAGES O . ' ! ot classes of
ADVM’;' the breakwater have much over-estimated the advantages
, “th ! ‘ san
Ravocates 0 i 1 now to give my reasons for these conclusions
derived from it. I have : e
INDS OF FFAR AS TO SHOALING NoT DEFINITELY GIVEN. s . .
e ‘ | it ¥ i ritness b
12. Gr ! The Breakwater C()mﬂllt’tee and theo plOfGSSIQHiﬂ W ' %r
foar of shouling. to have been nf&in'iy influencel Colonel (now Major-
ini hey appear fo hs 1
whose opinion t

ir i i i t in the
R.E., hfl © CXprC. s€ LI 0O

i 1 § ] hese
ic and confidedt terms. DBut In searching for the grou{ldi of th

most emphatic an cot but be struck with tho' comparatively hesitating and

51 e canngo ; pilating and
it oo in which those grounds arg expressed. The (mmrm?ﬁlce, tllnetre i
' | . ¥ ay: W sider th
lﬂdeﬁﬂ}w te{ﬁ's Frascr’s projéct for a close harbour, say i “ We con d1 e;:' ioro is
remarks on } t' onclude that if a beach is;‘extended a hundred yar 3 y neans
stroug reasﬂn, ) (f(rht be extended a hundr(f,d yards further b.y con.tm.\lnnz e
of groynes, it mlc’h case a new line of beach being formed precisely similar od xd
i ind ;“ t!eac'e would appear to be nothin g to prevent the shore being extende
original beach, ther . T .
to :my amount that might be desired. ‘

.. Ore,—Colonel Orr passes over the matter very liglxtly“lf; h}?
d - ?;011;‘(;?: mc:zr;orand am by him appended to the report, he says: tis
evidence ; bu

s 1re f tlle

d a ppose sarily have
1 ;to the currents must necessaril
Madras beac ny obstruction ¢ sed. currer '
hIe crﬂ:c o 1;: teh 1';1;0 he passage of the sand which is in constan.t movement Ly
. e clon t fd rufc Sotln o t ]} e ‘f and those cll}rexlts, and of causing it to accumulate
10 i sur 8 3
o d]blan()l f ttlho:a oi):tlalcle The accumulation would at first form merel an
to windward o . y

e ‘43“ 10D ()E 1Iie !h(){!(jh seaw i an } W e I‘aininﬂ’ wa 13 &nd the o

i ast to the
] but it would ultimately, I have no doubt, carry the Ime;,of the coas
2 . u 1 " N R
. 1:1“3 ’end of those walls, and close the entrance between them
outer

C X Ay 3 T}Je natu &l
3 NCE e LINE NOT Ler‘IATED.’— b ¢
1 PEri REQUIRED FOR ADVANCE OF G;MST‘ ¥

is, I believe, correctly described by Colonel Orr, but evidently the practical
.. process is, y ©f -

; e are to attach to the indefinite term ,
conclusion df’pends uflo.r; il:;erm::n;ngu{:lﬁeagme to bo reckoned by years, by
* ultimately ! D oes ¢ uies? I presume thiat neither the Committee nor Colonel
generations, or by (tzetn' l;zsnrt that the secondl hundred yards would accumulut(j, as.
Orr can have m;ca;lhc :hideasA the second, and so on. They cannot have failed
fast as tl‘m first, ideration that every hu dred yards of advance of tho beaeh’
to take into 02:: depth of water to be fillei], and a greater length of coast to be
:c])i(;i:is gyg:l?: triangular accumulation, anc% consequently a slower rate of advance
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for every successive hundred p !' & remove all doubt that the accumulation of S;md at Madras will not be so rapid as
HeESYG dred vards,! But evide cave miade DO
attempt to form even yards.m Dbut evidently {ley can have mad E

a1 : : - to cause any practical inconvenienge to & harbour formed by piers ranning out
1 “hproximate iesunm“‘? of the decreusing rate of advance: ,

= ‘ inti ce castls in which definite results bave been
5 Dar . shore. I may meéntion thr 'S 1t
5. Rate or apvaxer DECRE from the shor ¥

. o b 4 - yry ‘ : . . N

piers and other obstry f asixgh—1I might quotemany instauees of grayncs obtained :—At the harbour of Great Yarmout} ,on the cast coast of England, exposed
Struction Ty L. - . .

Madras, in whie 8 cared jout from sandy Leaches similar to that at

h t E to a drift of sand from the northward, that qrift was arrcsted for forty years by a
1 the rate ¢ , e . . . . S )
slow as to place the y] ¢ of advavee Lus been rapid at first, but in a few years 80

. ¢
diffcrent to that of Madraﬂ}
e

orUS  probund;
the cases tler

. pier less than 040 feot long;. at the port o' Bayonne in France, situated at the

b0 distant a fature tmate extension of the sand to the head of the obstacle it . southern extremity of a line of several hu“gdred miles of sandy coast, exposed to
. a8 to render it wracticallv . ion, 1t ‘ : . ay of} B :s constructed just within

might be urged with res er 1t practically no clement in the question. the heavy north-westerly scas of the Bay ofi Biscay, works constructed just with

¢t to any one instance that the circamstances 8r¢

200 1 inland : at Port Said dt
. . . w 1,2 Port Said, exposed to
k L | tho shore line 300 years ago are NOwW =, yards inland; at oaid, CXp

t the kaxes are now so numerous as to throw e 4

} constant drift from the westward, the ei}zperiencc of ten ycars furnishes data,
()Ik X ‘ ’ a .) k‘ ! - - .. -y ,'
those who assert thgt Madras is au exceptional case.  In some of j | according to the Admiralty Chart of 1870, for the conclusion that 150 vears will
e wer Sy . 5. _ 2

ere predictidng of ‘the samo nature and as positive as those

N ! . 1 .0 : v O 200
iven i : o.driven sand can pasy the pier head; which 1s now <%
given in regard to Madp, but i s He falsified oot elapse before the wave driveu & Pa%: 1 o . ’

' S1aUras, put in every » ; hav i iv falsiies. :
There are plenty o ) every Instance they have been signuily Idais .

Instinces af ) ) i ’ bour -~ ; yards scaward of the prosent coast‘: 1;31162‘“;“& o t.t 1 i racaccauh 11 that 1
ontrances being cl-“,}\—e(i : t;(,s zfds.’;zrsﬁ‘l groynes being bunfd and suall {ll,lf‘_b(z‘sg " 19. Stprosep ADVANTAGES C{E ;i,ate;llhi'__; s—: :im:tcgt thz ;S‘Yantéﬁes .
but in every oase in wlf; 'lan_. rl\fp;{'. along the beach as Colonel ()r'r desernt m(; { considered the ad\.'oc&t'C‘S ?f the I)re.).a - “i ;a(b*mzr 8 e o? oy
“advance of sand has been ]Zf: r%ne;s‘(.mda lurge scalo hm:c been carried O}It:_lm.ui . be derived from 1t llus_ contc :morf‘)r n(.)}o qaS(i1 h(;:been o on(.record pat
in i“‘«'cstigafing tho ]x{sltor f‘lrl ;e.nr,' - 1 &pent.much time b‘efure [ lefe h_’:}é and ~ 2 definite estimate of such advz::n a?:?:w dvilsgnel:ulcl it is aqsux};ed the’ breaklvator
satisfied myself g tile ,{,0 i{l the cases of which I could find any recor ‘,:lvxh.t ] b rather from the statements ol exXis Chom " ‘.r::'-nite ‘2 that \niven by Mr. Robertson
lﬁ‘ég’iﬁmately e c(md;ldmf .t.:nelu ru].(g is as above stated, and that Madras h]]:iabe : ; would remedy. The nearest appr(:}z:at . Woé,zdfn:ive . Eeep e helter than
Shown for 1es Lojo - e;m‘ qt.)c sulject to the same rule, unless reason cou f* y and quoted in paragraph 9, viz., ot au""-; thit t would ereatoa considerablo
16. 8o "3 phon. ) ] ‘9 i - an enclosed harbour of the same ﬂ; ‘D;\ ’ e Al Outton considers
Arthur C(:ttl“ A.rj.mu:t COTTON‘.\; cxperIEXCE—TUpon this point the cvidence of Sir E { longth of sufficiently smooth water at the cojast line.  Sir Ar o1y
v 0015 of the Lighest valuo., Ho had constructed groyucs on the beach |
at hmgapntam ~ gro}

that * the breakwater would leave the 'Spﬁfﬁ;e behind it exposed to a ripple from -
1a 3 it
1 any; sw

¢ northerly or goutherly winds, but not Lo anf; swell.”” » |
J 90. WANT OF DATA FOR ESTIMATING EF§gcT OF DresgwaterR.—These are cer-

. - . 3 & ) i h - X l
: tal '1‘0 ery vague ostimates on which to bige a recommcndapon for so large an
' ainly very vag 3 § :

effocts = f, and had carefully watched and recorded their effeets. Those
CCI8 were . N . . . ;
of tho same character ag I have deseribed above, and Sitr Arthur had

subscquent] : 1 ’ .
e Y an opportunity, while Chief Engiacer at Madras, of compuring the ]
Grecumstances of th ’

. AR . ; B P : ise i fact that thore exists
BMEDOsier 11 at beach with those of Vizigapatam. Ile saw no gmund for § . ) expenditm‘e, Lut that they are not more prle}l‘sc i3 due to th.e e
posing t} . e .o R . ol ; : hile an ©s ‘ould be based..
}r‘x}tfm = tem to be materially different, and unhesitatingly applied Lis Vizagh a no experience, and even no theory 0'; “t“}bu fuch ;In C;tlllla ettt | Do bused.
¢ exper . - = . - ) . . reatis arbours, states that he has
experience to the cgse of Madras. . : ; . A . Mr. Thomas Stevenson, int his valuable t.gauao on 1l : ’f Kiod bas b
N ) ) 2o : ) : servatic g « ny kind has deen
7. Recorns or rerrer or Guoyses.—Since my arrival at Madras, I have £  been unable to find that a single obseTvalion orexperiment o auy
gone a step furth I ; od . s’ po . «n That there will ibe some shelter behind a breakwater
Chief Enci er. . L have scarched the whole of the records in the ofiice of the - . made upon the subject. e id ftlo ad ine waves, we cannot doubt
€l ung i : . . : : oed o1 U avancing waves aur 3
- dngmeer n connection with the accumulation of gand by the groynes con- L lying parallel or neatly 8o to the ridges ] e advanc }o h , et § ’
structe me v .- ‘ o’ ‘ 3 mere sses to
" ucted some years ago. I found it reported that when the groynes were short TS but there are absolutely no means of Jui c%ng better 'h“'li e menst ?tl 8363 d<
ie gpaces hetwee o : : ’ . : . il r ; v either en
o paces between were quickly filled with sand, but when they were longer, one 7 .5 ' what extent the deflected waves will roll in ithrough the wide spaces ? either end,
i . s . ’ . : . ptinge
a;on was not suflicient for the aceumulation.  On one oceasion in 1857 an csti- » ) and what length of breakwater would be nc(i‘,essary to prevent them from mecting
ma C Wy s N 3 ) L1 A . - F’* .I~‘- = . . 29 1 * 3 S S
rato as made by Captain Rawlins, the Engineer in charge of tlie grovues, of the . B in the space between it and the shore and greating eross and confused seas more
Qus 3 3 e 4 : - v A . . P v P
'1'1) 'x:tlty of barxd accumulated in a sefson by the groynes in front of the fort, and b troublesome to ships, and more dangerous tﬁo boats, than the regular swell of the
CY tm(: ;)ppomtc the hght-house, and those opposite Messrs. Arbuthnot’s and the S ocean. Where the length of breakwater 13 st fficient to allow the waves entering from
ustom-houge, T ‘ea was |} : ‘ 9oL ik ’ : : i
e ;1 ¢. The area was in the! aggregale 22} acres, and the depth 3 to 4 ; : either end to spend themselves, and leaveia space between, in that space thers
> al &) 1 : 3 3 H . * ; - - . - . ,.;\ '-
qum, t_t\ ;e sp(zlmcs were not filled, | Taking this, therefore, as a measure of the ; £y . will be complete sholter. Whether the lens;th of 2,000 yards is or is not suficient
3 1t o6 san dite e d o . . oo . ’ ¥ e v i H - .
o tr_)’ 1 lexch could be arrefted in onc year, I found that in order to fill S for this purpose, 1 cannotsay posm\'e]y- 1; I were to hazard a guess, it would ba
o 3 od bt 4 N H o B -
: 1 gﬂ?”au ;&r arca of similar form Letween the coast and a pier extending 1,200 bt hat it is insutlicient } *
yards irom slioye . L 3 . o oo that 1t 15308 . k . "
18, 1 9re, per1(>d of 180 years would be required. : Y 91. DIRECTION OF Qgas.—So far I have:pssumed that the scas will advance upon
« - MWXPERIENCE OF . et e roc - . . Q1. : { " " . e g
mate, s so conplote F OTHER m;!.acr,s: This result though of course enly approxi- 1 the breakwater from that dircction which gli,ves it the greatest adyarﬁage, that is at
v Jletely 1n ace 3 ¥ . . . R . . . .
o ¥y cor anee with the experience of other places as to : ¥ richt aneles or * broadside on,” or in the case of Madras from the eastward. DBut
- ' " o . :
A ‘ " it is evident that to a sea setting from the n'grthward or the southward the break-
;7'&(' "‘~; ’ o [ . { b B
4 - | f b ‘ E i ‘

o
,
dabih ol
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water would ho «

' ond on £ south. In no case, except perhaps in 1811 a5 to iealars of which ther
- ) s over oo ‘end on” and of 1 ase whatever, Drobably no creat force of 1 n no case, pv 1 ps1 ) o txe. particulars of which there |
mes from these quarters, bvat I am informed that dari " th-cast ¥ appears to be some doubt, did the wind comie at any time from the eastward. :
mongs y U rme 1at darine the norti-cas . . . |
o :mo‘n the waves, though breakine' nearly araliel to- ¢! ] N 1 ¢t the ) 28. SkcoxND CLASS—CENTRE SOUTH OF | Mapras.—Storms of the second-class,
istane TR : aking her paradiel to-the shore, have, at t L : ed i ., e ‘
t > }ance ab which it is Proposed to plgce thpdblp kwat directi ’ }, ver § ; * contre south of Madras, occurred in Deceinber 1807, November 1846, November
¢ o the | . ; » breaxwater, a direction muach nea ! - ' ’ . A= 3
that of the wind whigl, raised thepm’ y & direction muc : S 1848, May 1850, November 1864, November 1865, and ‘May 1872. In each of
very obliquely.  : sed them} and would therefore strike the breakwater 1 o was follov, L 1 : :
i 19ely.  This would reduse! the wi , H 1 these seven cases the same course was folloveed, the wind rose at about north, then
j sheltered part tduce, the width of the sheltered ares, and the ‘ . . . d towa' coee
Part of the beacl wo 1d be son . i . gradually increasing in force it veered towards east, maintaining its force. After
;- o opposite the hys vould bu sumewhere near the lizhit-house instead of § . ; + tho tite @ . - .
\ t s DISINGSS purt of the towni A work whi ] I ’ 1 H passing east it gradually fell, and by tho tinie it arrived at south was either very
! o aetl © DWW ork which would offer s 1 Iros ¢ . . c . . v " : |
setion duy myz the annygl f ; twould offer so little 1 light or merved in the ordinary periodical wind,
23, O al foul weathey #eason would not do much for the port. ' ° ” . . . N |
1 <o Lonpanapvy SHELTER op DppARwA Heh tor the Lat M 4 20, Tuiep CLASS—CENTRE NORTH OF I\IA;DI{AS.———StOI‘mS of the third-class, centre
HYS suie . e OF LRPARWATER AN 'LOSL FBOUR.— Fron ¥ {H IO ¢ ’ . . £y oy i ~ G ; Sy
188 suid of the uncertain eharger ‘%Qf the sl A;” Lostp Harporr.—Front » 4 4 S north of Madras, oceurred in November 1787, Mayv 1788, March 1820, May 1820,
P i arg¢ler e shiclte Hiag ‘ CANT ' C oymr : Ll . ~ g =
xivater sueh gy Proposed, it wijj kel . ter ;(‘) be obtained from a brea: 5 N B May 1827, May 1841, May 1843, October 1846, May 1851, and November 1856.
fins T g eSUY understo . : . bring to any § » i g : : : g
ueﬁnite text My, Robortson’s opinion t1 at)'t B od, that L cunnot bring Lol v ] ' g - In these ten cases the courses of the wind were much less regular than in the two
Tiar X ’ T B Oplnion {1140 18 Wouf( 1o ~e1 waler shelter 3 k ) . : apyt : : :
than a closeq harbour of sa : t?‘ T will 1 provide more deep water she 3 B - preceding classes. It kept rapidly shifixr about with apparent irregularity
-t v o D same eos. will OWOeVe o 41 + acqunie ¢ v , . ; . .
taat the shelter wo. . B y However, for the moment assuine 4 "throueh the western half of the compass, {never during the heizht of tlie storm
“Odld bc 4% com 1 to ias t 1 I 3 ' o i > >
. 471 agan . Mmiplete {28 113 advocates o ink, On sucil g . . .
o an assumption the namber of gy lg ﬂc é could | ¢ "tqu"m)e‘“ to think, On st 1 i f being in the eastern half, except on one remjykatle oceusion (October 1818), and
L bo aly ) . : 811pd thav could he moore ; svat oL $ : . vy o
o be abouy eqnal in the ty, caxsl O ithe ¢ £ re ‘O” the same sy .\.em;& ’ _ i s 4 perhaps one or two other of the earlier on} s, when it made a rapid circuit of the .
: , - ~ asUs, n H1e most favourzhle assumntl Le break- 3 ' ’
) Water “1“; not therefore cive the « i ) le assumption tue 3 b . whole compass round by west, north, east and south.
93:  Erpecn - g 18 superpt accommodation claimed for it . 3 . . il Y :
) | 2 LFIECT 6p Tuugioangs Si¥ Arthur Cott R ¢ " 30.  Svumary.—It thus appears that inionly onc out of the three classes (with
.o TYRRICAXNES. —S1T Arthor Cotton ; 1 stion O Y ion 3 i ind bl i !
shelter for Shlppmg 13 10 to bo sotilad b sa}‘s that ﬂ.“s question OF 4 # the one exeeption just noted) did the wind blow from the east, inonly one from the
I quite aope e scttledd by what happens in a Lurricane. In this « : . : 1 ¥ . 1S nev
1 agree. I doubt whether anyi plan would e bsol f 5 south with any force, but in all fromn tho north, I may add that strong winds never
ano : ) nyt ouid give abs 1 ity from 3 . : : o - .
dmoer durlng such exceptionn] +: }i R solute 1mmunity . 3 : hlow from the eastward at Madras except at the tails of the one class of cyclones.
what are ¢} phonel timed, still it is desirable to ascortain precisely : > : et T '
. " ' are the dangers ¢ which shipp'n}: ave exposcd at such ti d what will be 1 { 31. DPREPONDERANCE OF NORTIERLY WINLs—DirkcrioN oF waves.—This state-
5 offn oo 105 : sd at such times, gnd what wi : - ; ' . . P . : C ‘ -
£ the effect of works ttended for theip Hrotection i Iy €3, and wha 3 E,’E ment shows that in extraordinary as well s in ordinary weather there is a great | .
o _ SHOVIRY 5C n more ordinaryv tim oes. 3 . : - . i . o . s '
b o ~% Descrisrioy op HirgRicane k btk with thie oo tinc b it ! = preponderance of strong northerly wind. {During ordinary tiwes it i the north
. i NES AT : i this view, 1t may nob be willd- j ' ! . T : :
;)ut use for me to present, in a more difiuite f‘;m than i3 o d"’ . D e, the H EE north-east wind of November and Dceember alone, or rather the sezraised by it,
4 i ’ ¢ ; 0r an 13 ordinariy accessible, iy L » a2 . . . T .
Jeading foutures of the hurricaney whish occasionally visit Mad ’ Itd o f,: fall g [t which interferos in any serious degree WIth;tlle trade of the port as carried on on
. : hi= -astonally visit Madras, It doesnot : . : d '
to the lot of miny persons o he P - o o 3 the pregent rude system. It is of course fromn the waves rather than from the
, BOVEre st - & eye-\vwitnesses of more than one or two of these f 3 . . . _ i . v
\ - CTe 8orms, and this partial expepiofice is apt to lead. citl . Land, to i wind that shelter is required, and these no doubt in the gradually shoaling water
. . 13131 rig’ 5 apt to iead, cithe AT ] 3 ; : : :
a too hasty generalization, or gn g,e ouher, to lm ] ) H’ ] tr on t“f one X{: xt’ﬂ . 20 advance from a more easterly quarter, but the assumption that they come from a
R . . ) : 3 saqually hasty ¢ & 8 1€ ™Y o e . . .
Phenomeng manifested are incapalble of being d ﬁni't | 3 , ’}ﬁ cdonc usion il = direction nearly at right angles with the proposed breakwater is not borne out by
9= ‘ 8 ol be efinitely classified, i < et . : e '
, 2. Orstrvartony EECORDS,—T'o :%nablecme tod 2&' 11 : Leen f db ; the information [ have reccived. If the question between a breakwator and an
ir P . S & otz 1 have Le PO i - O P S ) : ;
- Mr, Pogsou with not only a sight of the very complet ¢ awl o 1 xvoum] Yf ! enclosed harbour depended upon this, 1t Gught to be made the subject of more
1 - Yo ; ipicie me Moo eeords 0O ; . . E ; . e
the Government Observatory. hut alen wi comp , gorolngreal records i systematic observation before: assigning any: preciss weight to the argument, but
‘ Jrervatory,hut alse with his personal assistance in extracting ; ' S 2

from them the leadine
1787 1 -

‘ » @ pertod o
26. :

I have no hesitation in saying that a roadstead exposed to the most prevalent and

strongest winds, even irrespective of the direction of the heaviest seas, cainot be
N . considered to be effectually shicltered. P ‘

: features of thei several storms whiel
T tqver three—quarters ();f a centary,
HREE CLASSES oF 1 Urpicyxpiso—1

t have occurred since

e,

give in an Appendix the extracts which

sl T g o b TS e e ST U oy - RS EEr - T A ot

we made, an : : .
ade, and I now subimit the gencral conclusion to be drawn from that state-

g g g gy <O A iy g, i
Y
s s

- 32 Having now shown that the only abjection to an enclosed harbour which

nient, .A.very little study of it will show that the storms may Le divided int ; has been put fgrwurd as fatal, is groundless,é:’and that the advantages to be‘derived
three distinet classes, and the renerally accepted the o ; may ¢ divided 1nto : from a breakwater arc very uncertain as to thg:ir extent, and on the most favourabls
cyclon_eis, identifics- these classe: as { hose in Wh}(-h thzxy" l; I‘e;o]vmg storms .or ,' g assumption, very incomplete, it only remains} for me to describe the work which I

| TeSpBCfI\'el{,r over Madras, o outl, wa' north of it 1 the centre of t»lxo‘stonn passes % % : consider most suitablo to the locality and the;} circumstaneces. '

L e e e e o s 0wt | [ SR ey e i e o s

| commenced ut or near naeth. b o to jer 8:,()-‘ In all these cases the wind ; ot e ol Dld,b- o " iow the following pxtmmples: fiest,

! 2 lull of balf au hour or I i Dlew for “some hours with great force, then there was i L b BRDRIC e RTCient Lor, bub nobn exGess of, the present requirements of the
RIS 7 or léss, aud m?’%f.b_le‘,v 8g9in With equal viglence foom (ho ; g trade ; second, that it should be capable Cff(extcnsion if it should Lecoine neces-
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‘:;;irijto i)rox'xde for an increase of trade
» that the oytlay upon it glgy} ,
the trade of the port: 80 as to ¢ -
thrm‘v 1Y permanent burden oLx
,3,4. Whether thig last ¢o
83Y, but if it can be fulfilled j¢
the un-dertaking at least gelf.
iy‘terS:Jt. Sotree op R}:vxiwz-;
est on th €831 '
undoumedzy b(; ,:Z(:Zgy outly i ﬂ;fe appropriation of the saving which may
e s},stcmi o ;zp.o(z;.the expplxs.cs -to whicli the trade is exposed by the
o ot e :n ing and% shipping cargoes, 'This is not only very
oy In it e i sf}”em the qargoes to much damage in their I)usfage
of 1 et (uum‘e shore ; and by;,the slowness, awkwardness, and uncertainty
1 (aUses great detentioh,of the ships, The removal of all these

evils may b
> 0 Teprose ' .
carried tg t) _l : nted by g xnr>1:z(‘}”1"’3]“0 whick may in sowe form or other ”
e credit of o harbour reveiiue
hue,

-
- 56, Prrsea '
N BENT SY > 1 ~ -
should 1e levied ; fSTLM VERY }.).PEN:J?“ E~In -what particular form the charge
3 : ;.
corned 1oy | tor the present aninnmatenal question., I am now only con-
mensurate wih tlm such a saving is possible, and thatit would be on a scale com-
~ | irod : . Cons
I would refer 1, 3 required interest an the capital to be sunk. In proof of this
. 3 e aceny 11y N .1 . B
official tariff of 1, ; "panying fable whick shows the comparative cost by
ting and shipping cargo at Madras as an open roadstead and.at
th-water ha

I Jlot render necessary increased expenses 1n
uhance;the cost of goods exported or tmported, of
1 gener;‘zl or local revenues. :

13 undoabtedly a desirable oune, as it would render
Supporting if not pecuniarily profituble.

roads outside the §,

to bhow th eir
101 general el eid : AMad d
: Cu . ;7 ‘t} LI 1t1
cidence with tiue Madras charges under similar conditions.

X F .
. Terpaulin ¢ & (occavionayy
.. b Exdeee o 2
xclusive of cool"’,t N 212 0 for 2 tora.

¢ :/ k2 %mel:nrging from lighters,

o

b . . ; '
rhour, ;[‘he charges for lightering to and from the
. - - - . *
arbour at Kurrachet (now however nover incurred) are given

: :
3, - 4 > L3
pr greater aecommodation for shipping; and

Vo . ie . k
Beiiiion 113 absolutely Leccssary it is not for me to

121] ® ;
~The shurce to which I look for revenue to pay

E
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Comparis . R S
som of th : i \
« , / the Cost of Lfmdmg and, Stipping Caryo at Jadras and at Kurrackee
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37. Cost ar Mapras witn A I{ARBOK?JR,—I belicve the 'actual charges at
Madras with a smooth water harbour would be less than at Kurrachee, as at the
latter place the distance for lighterage is frofn’two to three miles, whereas at Madras
it would be about Lalf a mile, and also the su,ipply of skilled boatmen is more limited.
I have based the Madras charges on »the tariff for Masula boats to the beach. The
charge to the pier is less by the amount of épier due, which equalizes the cost to
the trader. If the pier were enclosed in a limrbour, ships would come alongside of
it, and discharge direct, and so would save| lightering altogether, thus giving to
the picr an advantaze cqual to that giveni to the beach-landing system. I am
informed that some merchants have contrdcts with the Masula boatman at less
than tariff rates, but, on the other hand, thc{re are frequent extra rates, sy that the
tariff may be taken as a fair average. ;

" 38, Estnntep AMoUNT OF 8avING.—I Believe that in assuming the saving in-
h . . . 1 -
landing and shipping operations, and other consequent expenses, at a rupee per

ton of goods, I am under the mark, but assumying this figure, and applying it to the
lowgst estimate given of the number of tons landed and shipped last year, viz.,
o . i PP b)

275,000, we may rely upon a rovenue dérived from savings only of £27,500.
This would pay interest at 4 per cent. on £387 500 : at 11 per cent. on £611,000,
. p 4 1 ) ', 2 p
and at 5 per cent. on £550,000, 5

39, Estoiatep cosT or WORKS.—A hgrbour made according to the accom-

L T

_ panying plan would cost £565,000, including 10 per cent. for contingencies, and

o per cent. for supcrintendence, and thcr,efor}e scoms to be within the resources of

the trade of the port. It is intended to be iiformed by piers running out fr&.r;x the

shore 500 yards north and south rcspect?}velyof the present screwfpilg pier,
enclosing a rectangular space of 1,000 yards%, long by 830 yards wide, or 170 4cres,
with a depth at low-water of from 3 to 7 fat;homg , and consequently available for
Europeanl ships of all sizes, with a further xpace of a quarter of that arca with a
depth less than 3 fathoms, available for boatis, lighters, and native craft.

40, AccomvoDATION IS HARBOUR.—Sué;h a harbour would contain 13 ships
of various sizes, from 4,000 to 700 tons, Seécured closely to fixed moorings, and
able to swing, each in its own circle, ¢lar of one another, also throe ships
alongside the pler, making 16 in all. If thie ships were more closely moored so
a3 to swing clear of the next ship’s mooring, but not of the entire circle she
would describe in swinging, the number wotild e increased threefold. This I am
myself satisied might bo done with safety, since ships would be completely cut off
from the strains and unequal disturbances of’ swell and current, and acted on only
by wind. Dut this is rather a matter for the; consideration of tho Nautical Autho-
ritics, and its determination is not vrgent.. ] ‘

41, ACCOMMODATION FOR MAXIMUM NUM'GER NOT REQUIRED.—T'aking, hdxvcver,
16 ships as the limit of the capacity of the harhour, I am informed that more than
this number have been in the roads at one tixme on cerlain extraordinary oceasions,
I do not think, however, that it would be Wis:a to jucur tho expensa of providing for
a repetitign of such extraordinary coutingiancies. In the first place they are
not likely to oceur again uuless as a constaguence of a great iiferease of trade,
because the eflect of the increased employ:ment of steamersis to facilitate the
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,, of the pcl‘t w

despateh of vesgel |
be further facilit
In the seconq P

t »
‘z f;O}m the part and l¢ave room for others, and this despatch yill
ate( s ] ) . . .
b by the mmproved; system of landingz and shipping cargoes
ce, s < ¢ . <y SEaS
» Such a press wonld only oceur during the most busy seastth

“‘}!l‘vll 15 u.lb‘) t! e n AL st ad
1 8¢ lSO 5 h 11 I REALLY

to facilitate their despatcl
would e incurred by '
number of ships on rec:)r
% Poss

would bo wige

. has ofteq defe

~&ted itg ow

s yeb of tle higl

: . ‘s ~<p which
I thcrefo;%e think that the additional expease wh
aAreey . imuim
3“1“8111'5 the { harbour, so as to contain the maxil
» Would not produce any commensurate advantage.
4

1tm.¥: EXTENSION oy AccodopatioN.—DBut though I do not thi:ﬂf it
O Incur exyense iy, antfeivation of increared trade, a policy which
- ' Ubje’ct Ly erfppling the immediate resources of the ports
Inereased trade or c;(t);i:m?”ftancu to 4;21'6 prepared .for'f' uture .exteusim?s \\*lxc‘zi:l'?;
. kept iy VoW in ded. .urcumsta‘ncc:-r nay demand it.  This has been spt,‘]‘ %
(;rmstrucﬁan‘ abumg both thehﬂan of th\hllal'bour, and the detarls

43, Qo ‘

o A I i b e s o i of 09
R from the ,vt tdrf) proposdd to Le formed of a submerge‘ I?“.v;qtei‘-
is they wil] _‘"‘ -lfml Lottong tc).a depth of 22} feet Lelow Iu‘::’l (;1050
‘:ngethc‘r 9 3 to f'Wrr‘n Consist- of twy sol.ul walls of 9()11(11~et.(3 jt;locks lai S
followed in the ca;e’ Ofong ‘W:‘:” 24 feeti wide, This is verry similar to the sys

| 1. Not 1y ¢ a breakwater Jyyely completed at Kurrachee.
such g pier o EVIRST 1

it would e

Above th

> . “+ . : 3 Of
NSTAXCE AVIVILABLE AS QUAY wALLs.— 1 hLe two chC*b .
v . . . . o u
wsclogs § character tx};:t\‘a ships might come alongside th(m,t .
. seless f ) . oy {ect, 18
suflicient fop the > them o do So,}because the width of the picr, 24 &‘Lb:)l]f
ould by ey PIpOses of o quay, tand that on the weather side of tl:c.hzu o
e o POsel tn the gon o Lindr overit. T ke the plers available 3
4nays in the fiest ingstyne, Vashing? overit. To make the] ik 1 o ot

think th,yq would anee wuuld invglve an additional cost, for Wit
bo A mraediate eq‘;}im]ent.

5. ' d
. UAyy T0 . sccon
s . ’ BE U - § 1.:8 a3 a§
Sf{_p’ “,h,ch in dup t. U I-TI.\I\T ]':LY l":"]()] . Hut I 10(1k for‘\-a] d tO tdlb as
¢ time wij :

would po 4 oo Ube very afivantazeous, The pier a8 firat cons
reakwatey.  When the trade requires 10070

s 100 yardq  another similar sheltering b1‘cakwut01" 8f]3" 1 lines
- on the plan, The opisie. ¢ n.l‘st, anil I;ﬁ»amllcl to it, as shown by tne ¢ ott King
Sea g} Orizinal pier would dhen be so far removed from the Lre

1at Siii e

3 P might [ petween
s e #41b lie alopnss . . . -0 e

e two paralle Piers b Ongside withput inconvenience, and the spac

are of zuch g

tl'uctcd
accomt”
Jistance

i . . , uld be

formcd, on whiey bimg wholly op glr)artlally filled up, a wide quay Wohoust‘s
ic 4 goods 13 , . e carC

might be built, andgﬁ 3 might Lo Jahded and on which sheds and W2 usiness

o Lp‘“i‘rg?("?ﬂy impmg\—ed facilities for carrying on ”;:f:’
‘mgsidevo}‘i:‘imc?.r .Sucl;n a quay wall would nCC;Ommon

N Lionz in addition to t}xo.so swinging ut moonings. .
of trade requi “3‘? o
oy i1‘un'e st furthey a
“rmed popqy, or

1T ol the firgt 1951y,
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Sova . 51X
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the merits or demerits of such a schemezas the present trade of the port'is
2 . .
thq:;fe ?;{;EF:‘); 2011 ExTraxcr axp Exit oF Snirs.—I have already said that the
principle of a closed harbour has been objected to on nautical ground’s a}nd the
.preference given to a detached breakwater, '}because ships can 'enter,or quit more
readily in any wind. This. argument \voqld apply with still greater forc‘e in
favour of the proposal to leave the roadstcad in its present exposed state; for I
fear there is no getting over ‘the objection that every obstac.le to the ‘egtrance of
waves is, to a certain extent, an obstacle to (‘h? passage of ships. ',A ship, howerver, '
i3 more easily'guided than a wave, and the ofbje(ftxen, whatever 1t ma)" be worth.,
becomes simply a question of the cost of eml;,wloymg steam-power. It 13, Lowever,
inm inion, worth very little. o ] ‘
)';S(ipug(;;scrxoxs URC};;D py Tue Maste: Arrexpaxz—In order to give the
fullest prominence to the objectio{)s made, on ua'utical grounds, to the prm(nplelof
a closed harbour, and especially to the special form T have adopted, I append a
report by Mr. Dalrymple, the Master Attendant of Madras, commenting on my

first proposal, Lut in terms which are equally applicable to_the Presgnt P

“ I #avg the honour to acknowledzd riceipt of. the papers specified in the marzio, and tc‘
offer g few remarks on the project for the formation of a close harbour a.t Madms'. - -

«9, T shali first deal with Mr. ParkeY's letter az"]d hisable ¢ Note"}n a nautical point of view,
without presuming to touch on the engineering phase of the qucstim'}. L ’

3. Ta paragraph 11 of his ** Note,” he is, I-think, in errorin _assx'xmmg that at Karrachee
fhere is a heavier sca than ab Madras, In cyelones and gales of wind on this coast, the storm-waves
cannot be surpassed. } . '

“4. With reference to paragraph 21, I have c§ ly to state that, according to our experience
and my own personal chservation, gvery groyme, x{rhi.ch has been run out from the®id sea wall,
viz,, the ** DelTavilland’s Bulwark,” has carried ghie beach along with it the longest groyne
being about 400 foct in lensth, and consequently, @3 the shore has gained on the sea, the line of
surf Las moved out in proportion ; and it is a question yet to be solved how long this same nataral
action of the clements will contioue as similar workss are pushed on seaward. . .

““5. TInregard to paragraph 23, I cannot sco ;;h:lh the position of Port Said aud 1'ts u&tnr‘-al
advantages added to the Sucz Canal are at all analog ous to those of Madras, which are simply nil;
the attraction of the latter port being its chcapnéess and easiness of access, 1 ‘baing an open
' yoadstead, : B 3 N L i
6. I concur with Captain Taylor in some of ha}s opinions ; yet my own opm'xon is this that, 1

we are to havo a gigantic work for the protection of t}hc shipping, & bre_akwamr is the.‘best. 1t is
thus far a certainty—the roadstead inside of it c&nnoft silt up, and 1% wxll. be’a prote.ctmn from' the
Leavy break of the sca in a gale, when the wind i3 deaﬂ on shorg, which is the time of peril to
shipping. - ' e : A . "
“C7. The imdeess of an enclosed harbour is supyr0sed by numbers to be an impossibility ; at all

events, it must be problematical. ) ' o )

8. I may aleo remark that during a cale, Y_.YhXIL‘ a ship could run in under the lee of a
breakwater for ghelter from the Ilea.vy sea, sho couldinot runints such a h:_u'bour as that proposed
| Ly 3I‘r‘: g)ml;;;h efercad o “‘memorar;dum by thé + Chicf thgin.eer"‘ and his -letter- to t'he ITead of

 the Marine Department, duted 5th April 1873, No.?l?S, I enm:e!y.agree with his views fm the
‘eulﬁc'ct. If there 1s to be & harbour, it will be-an iu! aperative ncc'essx,ty to lmve- th.e entrance pro-
tected "by a breakwater ; otherwise in a gale the heav; sca will roll i, and t'he shipsin tha:- coxxf'xned
% space will grind cach other to pieces, being in & much Wrorse po;itioxf that in an open roadstead.
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“do not myself think it w
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10, Ialso en

. tirely aores wi
littoral ¥ agree with ¢

o irely agres he Chief Engincer regarding the nature and estent of our
“arrents, and in his judicious r ; ¥

, ecommendation that Mr. Parkes should reside in Madsas for
B Year or 5o to watch the enrrents, ete : tMr. Parkes sho

i

‘ 3 .
b-)ats UDIC’SS the Stl‘Ong cu l‘l‘ent ﬁﬂ.b’

ry sirong that the boatmen will not float their
i .
them to double kire. T think this is

13 flying ‘at ihe Masier Attendant’s fagzstaff, which entitles
“19 e Preity cohiclusive evidence that these currents exist.
2. With reference

to the lact par ’
N st para
comsiracted, tux-steamers will b
weather, and iy wipg de

harbour, g4 to the num}
and sterp ip the bagin,

raph of lotter referred to, in the event of a harbour heing
ed 1o tow the skips in aand out of the harbaur in fine
¢, Which will ba decided on for the insile area of tha,,
I canit, berthed alongside the je z‘icvs au 1 mooreld heal
o | S ) o
e Si;.a!;lzn conclusion,.I may observe t}
5 e work for thig port than
&iter greatly for the etter the charg
:Shou!d a1y costly works be ¢ |
nm'rc-ase of rate of port dueg:
facilities of comm L to
- 8tanecs, 5 consile

¢ requir
pend on the gpy
er of ships whi,

a8, whils I give the prefercnce to a breakwater a5
an enclosed harbour, and while I fully admit that it would
aaracter of th, roadsteal, it is yet to be borne in mind that
-‘"‘”’1’3.‘1 out, tho jnterest of the outlay mnst be provided for by an
anieatt and in these dz‘éa of railway prozress, aad conseqnently inc.reas‘c'.l-
o on to :.md from out-peyts, is it not to be expected that, in the cirewdt
49, RE.\IAPK; I:‘f.:pwfmn of the Had?'{ts trade would too probably go clsewhere ™’
graph 8 of o ;;,b.Q - N THE MustER A'trranast’s Recont.—With respect o pari”
Ve report, my statel‘ncnt of tho comparative force of the sco at

1 (Lt "I ldl S “

ane AT a

ane ]1: [ . a3 b&ae(l “n lnlulln‘l‘l‘ 1 ' e ’ °

© -J x b)t 1 CC 5
{ d}]ltf‘( “”h { } ;Lb';x‘i,

dependont upon its hei but the: principles of my desizn arc in no way
3 betug correc : A . > .
500 T hove e ¢t (sce Daragraph 61 further on). -
IV ave alrcady on

4and s, -

51, With « .
et ;‘mm regard to paragraphs G
HUCT of existine
. close h ] o T
v . o 2 1arbon
principle should be deer £

fered fally ‘%nto the subjects touched upon in pnrag‘l’ﬂi’hs
o
A ~ ey S 1wt the
and 7, it is remarkalle that, considering ¢
"ia” parts of the world, the success of the
& gingle Precedent to Ifm;d pro'blcmati(%,a]’ while a scheme, for which ‘there h not
: ¢ found in naturd or art,* should be pronounced certaiit of
I winl 0n1'§hz{§é:n;({n,gweu ?n .pamgl‘%‘}"'h 8 wiil mo doubt have its due “'eigg“t"
ere that i iy Opposed to.that of cvery mautical man with
ar}f:u:gSjﬁ;li:btj“c%’ and tlhat, as a m:at’ccr of fact, sh%ps do
As to Mr. Dalpor g s ot Thave proposed in very heavy seas.
oy mple’s Proposed breakwater to shelter the eﬂtmn«:o,-I
ould be ¢ithep necessary or an improvement,t and this 13
e competent p{'zréom with whom I Lave conversed on t%le
‘rance V.‘ithodt”tai%l’ which may Lest be SettI.Cd PY -acmal}“tﬁ
¢ anothey to bi€ces Iu a };TOasz/x’ger. As to the ships1a the harbo
) lleed:: only fofer to the plan which shows Low

'oTa 1 have converg
continually enter ),

33,

the.opinion of most of ¢}
subject ; hut it 1s
of th

they would bo moored,
54, Wity reg 4 |

ar n -
Question any of ¢4 },iffo Paragraphs 110 and 11, I may remark that I do not
B - g

7T 3IVeme by tthe Master Attendant and other competent

et e e 3
- * e e

X e
T2 cabnot admit 11,4 Tesom
18 Ing,

T Bee par

* Nogg
the formayjy

r— e I . _

3
blatoe sney
WO 8E  bacriey Toafy™ 28

asle i | | d
*ed [ by Sir Arihur Cotton butwesn & breskwater, & wile 1968 a0
TRETAERE 61 wng g3 fariker o,

ex e .
¥ t:alldmg for many wiles.
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- inaintain that they do not present any

persons as to the littoral eurrents. L only 1

e

{ : . ~¢ A to
o d; o » its use when constructed.” As
“difficulty to the construction of a harbour, of to n ‘

) T, ring’ no effoct whatever on the
the nature of these currents, and as o theif having no effs X

" bottom outside the line of surf, I believe A\Iq.;Dﬂrympio and mysell are entirely

“agroed. This beine the case it is difficult td see what object would be gained by
a . § = ) ?

~or no bearing on the question.

\

~any wind, The one

. . o an
" respective evils cannot be averted by

my spending a year or $0 in -watching durrents, etc., which are alread){ slo
° 1 id o it is admitted have little
familiarly known to Mr. Dalrymplo ahud others, and it :

)

—n

'the principlo liid down in Mr. Dalrymple’s last para-

55. I entirely agree in N :
graph that an iuc}:’rease of port expenses \:g*ould be detrimental to the trade of
2 L]

Madras. but I have shown tha¢ tho plan I propose can be carried out without any
. as, A ' .

such increase. - . | nds on which I
56, Fxrmance 10 Hapsour.-~Having/now stated the grou

T 16 wo inci n enclosed harbour
venture to think that the objections to the g- neral‘ pnn.cxple of_ a ' da o harbous
| ed to considera point of; dotail which has been made the sub)

‘tion: 1 ntrance or entrances.
$sCuSs] I allade to the positionjand fora of thecnt ¢ _
of some discussion. & ixp Two Extravces.—The plan which.
57. C ATIVE ADVANTAGES OF ONE AND TWO LNTRANGES. i
57. CoMPAR . s on the whiols the best has an entrance 150 yards
: 3 3 3 { -
I submit as being, in my opinion, 0 ) . s at or
: : : :0 . south. The alternativiy’ plan is to have two entrance o
u ¢ o < . - ’
“1‘~if3’ facing east by he harbour. The one undisputed advantage of t.lS
near the outer angles 9 1 leld ter or leavo by one entrance or the other with
. . 14 e 5 .
ressels couid ente ' . . o . o
fatter plan is that v disputed disadvantage is that, inasmuch as a suihcl-cnt
unaispu i h entrance for ships to bring
in the neighbourhqod of each enti 1?
the spaco refquired for the second entrance wou d

are untenable, I proce

»

spaco must be kept clear
up after eutering the harbour,

be lost as mooring g}' m‘md: s AND ExIt OF S-:rm&mr{s axp Surps.—These two consi-
dere t53 Fos ; Hb LN:SI::(;’IUIQ the ‘very pirinciples of the‘two.syste;ns, and tlie
tions are insepar v hrrangement of detail.  We can ouly
stimate their relative vajlu_éz. The di.sadvantagc of th_e do"ub.le
endeavouf _tr'> eahma.e fico of Ono_ﬁ’;fth or one-sixth of the capa.mty. of the
entrance is sxmpl.y this—s S‘amf the single. timbrance will be different for different
- harbour. The; dlwcg.a nt?ifn?rs the most itaportant class, it would b'e ni{. 136“'.9'3
clafs?\es of szssels-m *U: i‘ dr lea’ve witbout -steam power Wlt.h the wind 1in 18 out
sailing 1«'8:98033 could ente .« In the remalining 14 points either way & steam tug
of 31‘; pom}:s t:;f ‘fgle c:'f‘[;i: Bult o roust bc remcmbered that with an on-shore
would probably be re . Dub :

wiud alarge outward-bound | out
quite independent of the ql{estxon of ¢ w.o
ship, with an off-shore wind, tile')re W
anchorage till sl'le could be tf)we:\",:;';ve' eraft’, outoard-bound, could certainly sail it
o thames whont CRMS l_’ﬂ uld beat »ff the shore, and inward-bound, with an
e g sanid e}nﬁo‘l? if una’ble to enter the harbour, on the more
o ? g

“dhore wind, they could bring up, if una'lo fo ent axp in ot leisure
of Thorelw_n{ 1'nort}); or south, and either “tischarge there or warp in at leisure.
sheltered side, no

£Q . " '
1, thevef cannot estimate the dlsadng, dnze of having only one entrance as
herefore, ¢ . ‘ £
) O ’ i i tance to any ¢.*ass of vessel, )
being of much prachcal impor! ass Ao s hag
UL‘O FoRr PROTECTION FROM Spas WITH (YKE ENTRANCE,——LiOre 1mpor .
e Yo jecti 'hi oW I cannot adimnit as
L attac other cobjectio n, which, however, L ¢
prokably been attached to an it o8 ; 5 , 7

2

.

ing" the harbour, while to aninward-bound

A

ulcl be at least smooth water and good

.

A, A

4 T

ol o o e

T Yy o e “«

d ship would jprobably take a tug to got an offing

e et ms wa e e

i A,

e arararede D R
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dispersed, and the extent of redaction
a matter of spe

former Master

a'! ‘; . - R E ;g
3 g o 4
! + 7 {
o H U-> { E
. . P f
" ! o 'd th
:5 X * i T 3 {‘\:
K ¥ N . §
4 . . o
, P ’ ®
i | . : : ®
3 I . 3 7 : =
¢ i DA - N
3§ é ! { i
g ! 3 15}
3 ’ ! -3 i . i‘ hich I yse to
i 14 2 J anproaches to the piers, which L proposs i
i Py :, . . . - anirofciles Y ’ . it
! i e | ness is not essential, such a8 the cur\‘cl il 2s simple embankments of rubble stone, .
! bl ) 1 ¢ . . 3 : Ve . ‘@, (15 81 v .. i
‘ undispated, vz, the danzer from heavy seas from the eastward rolling into the L3 $ carry over the shifting saund near the shor t“;l b Breakwater Compbittee very i
i harbour, Those who urge this objeiction are probably not fully aware of the 3  and for the rubble bases of the picrs themselyes. r
b effect produced upon such scas when they enter a harbour. They are immediately

© coction it would be exposed &
. . . sa their section 1t “pul
wisely rejected the uso of this material, a3 I o 1ot sufliciently hard. - Inmy
the destructive action of the waves, for which 1t 1s not sulbc

' fon i wd
i selection it may be use _

0n it wi S 381 vith! due caro 1n se

scetion it will not be so expoaad? and ¥ }

is pot, as in the casc of an open breakwater,
culation, but it s ono.of exact caloulation.® Captain Diden, the

, Attendant, estimates the maximum heizht of wave at Madras at 10.
feet. Sach a wave enterin

Z-8
»

.
em arean spf A

e s e e s s o

. . iles, would
Umb "ni iles from Madras, running northward for about two miles,
mbatoor, nine miles froim A !
» Would be reduced to 2 feet 7 inches—neither very formidablo.
i

; with perfect confidence. \ g the Mudras Raillway at . B
; + ohes before- . y v —A bLinanch from the J ‘
. " g the harbour would be reduced to 1 foot 9 inches befor : 65. CoxVEYANCE DY RAILWAY. A
' ' P . v . . . A
b 1t reached tho piers or the beach, A wave 15 fect hizh (the mazimuin mcasured :
. : Z :
: af Kurrachee) :

i --81.

PR
At
s a7
2 m

1 W[TB TWO ENtRaNcEs.—Wiiether the two entrances would admit m‘;;’e
Or 10ss sw i ; . : . 3 a
ace "t;l cll ‘;:vxth an easterly sea would depend on thelr width and form. If equ 5;
_accessiole to vessels as the eastern enfr'ance, they would, I believe, togcther adml

more sca, and the reductive power of.the harbour would be less, as each wave
w cor oY . i .
ould spread over only one right dnol’ instead of two right angles.
62, ‘

swell the castern and northern entrances would be about on a par, but the former
would have more reductive power.

_ If the tranquillity of tho Lurbour were inversely
broportioned to the duration and fore of the wind to which the entrances 8re
respectively exposcd, the easterly oue ‘would have a marked advantage over either
of the others soparate :
but the easterly seas are the heaviest and most dangerous, and go far to counter”
balance this advantage. On the whole;!, howerer, Ica.m of opinion that the balance
of advantago is on the side of the single entrance facing east by south.
63.  Derans or ExcUTioN—Grasrre—I have now to offer a few esplanations
as to t}:e details of the mode of .carr),ifm, on the work., The great bulk of the
1T‘at°r1“1 required is of course stona, I‘flfave visited St. Thomas' Mount and Pala-
::er";”;;c’ ;gw south, and the Red Mills) Avady, Umbatoor, and Suetapetty on “;"
§ adras. In the former direction the material is granite, and might be

- . 1 3 N i X I : : .
)roughtt any quantity by the Carnatic Railway now under constraction, but 1t 13
50 exceedingly hard that it would

come out § : be vé}ry expensive to quarry, and would P!‘Qbably

ut 1n blocks of Inconveniently l'arge size. I, thercfore, discard this source

of supyply. ¢ °® ! :
6+. LaTerirg— ;

&

At the other plal terial is laterite, of which tho
best quality woul er places the material is laterite, o

—_— 4 be very suitable for those parts of the work where great hard-
3 MM B -

e i, B R etk L KNS
- .
et AT

-

Errecr ox Seas rroy pIFrEREST DIRECTIONS. —With the north-cast monsoon

. e thor
ly, and of course in a far groater degree over the two togethor,T.

. . Yo e any would
cut through an ample supply of this mate““?’ which the Railway Company

= . cnrlea {
bring to the very site of the works. N

e —TF bulk of the councrete I have
- Coxcrerg,—For the
66. Trirrany GRANITE FOR p o Madras, but
i Jterial, granite from; Pristany, fifty miles ’d if
estimated for a better matenii, o B T erito would answer, and, §
I think it not improbable that even for this r11)‘1rp s
i i ould bo cffccted. . .
80, a saving on the estimate W o of railway would require t-o'be laid along the
67. Bracu Ramwwar—A I;‘teone to make the curved approach toltfh:, s;ox::h
° tur o pier itself, but the
ier, and for the concrete blocks for the Su?crs“u-dme of 131101)219 laced ’in boats
i‘l;o’le of the rullle stone for tho LA ° bo’th Pleri‘"; :.vot:er the furved approach
(probubly steam hopper barges) at the north pier sot '11 dabe%ery .
was com.pleted, the traffic along the beach railway W(;’“ o . tere appears to s
. -p StACKING GROUXND.—2 1 iy
’ {CRETE MISING STATION 43 a1 ation being occupic
68. Coxer . f the beach north ofthe Railway Station S and
no difficulty in a portion © ichment and ground for making
kd of course, be laid for the conveyance
’ B

beach for the conveyanco of th

e s st
by the necessary concrcte-mm:ng eb i
stacking the blocks. DBranchranways ’

: ¥
of materials. first operation would, of course, bo tie

69. Toue or CoupLErion The These might be commenced immediately,
. shes. (et c .
formation of the curved approach

schinery could be collected.
and whilo they are in progi*®* thenecessary}ﬂant an\fl mzciln th);ee years, or, say,
, wh “)y'm. fatho piers could bo complete
ie actual buiiding o S

in: nced.
Les being comme
i the approach . : 4
four years from tho tne o l Fl‘he estimate of £565,0001s, 1 consider, a safe one,
. E—

a d’ . MARERS B for the increase of ordinary rates which generally
nd i ‘a fai wance for i
is based on a fair allowas

d vever, of the work
. . {go Jarge a work. . In the event, hov )
accompanies the execution © g

i J entirely independent
i : ther Engincer a new an
being placed in the hands of anyo© :

e T

no reason why it should excced mine. .
2 i one should be framed by him, but I'see 1. it is most desirable
: * Stovonsdon on Harboars. Before any works are commeneed, 1618 :
k e t Bbstrace compiled i from Observatory records. o : 71. ScrvEY REQUIRED.— e‘;th Roadstead should be made, the soundings of
'. ' P e e e oo s e . N R - e S )
; Wind Ty 18 ! : thata new and detailed survey ® nt mark on shore. The level of wmncan sea
y ' —_— 2 170, 78 DR 73. : o ) . Tmanc . el
! o ; 70 157 I which should be referred to a Pf-’lcd and, where the rise and fall of tide is 8o smalls
P ) = ——— . ately
i K. g ::V*QT\: R ' 0 ) s should also be accurately detemlljllb ’ bd’ ter datum than that of low water. The |
i - CR e . Durati n 5 1,350 hours. , ) . . - 2] would be a bch : :
i N.E ation ., 1,9 wr } 1,213 hour il - - w y ‘
j E by N. } Momrael, « i T mie | o mies  Lo| 780 milen ; ‘. I think the mean sca love 4 my calculations and drawn my plans are rather |
E- E. by T v ‘ .. . surveys on which T have basc .myr ' y of the satural features of the Coast would 5
; "B byS—E§ g b { Duration Ry 5 1,215 honfa. 5 X or the cxtreme sinpiicl . . : f
oo SERESE hmme s s cagpin E vague, and butfox the 6TE . powever, thit neither design nor estimate gan bo |
% EbyEs 1 5} ' 7 ¢ have been insufficient. I believe, T,
8! - 5. by W.—8, - . : 3 :
igx B. ‘g by S% S f Homion e .." < 11,420 hours .o ; 1443 bonrs - l 1.339 honra. : ) v e
3 v o} | Moan ruta... . o' 76 milss . i 7 85 milea .- § &4 miles o <,
AR : S I ! ! e e 3 ¢
S e . g
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$ - R
€
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materially afficted Ly any possible corrections that may be made, but smﬁf‘mct ‘ 2 T
. . 8 . X ERA . set & - 1 g . —
rceord of the existing state of things'ts imperative before works which may eitecta , - s
chaneo in them are éomxr cncod 88 15 1] _ b Cyclones and other Storms at Madras 1echrded al the Government Observatory.
: ! H 1 g o : 3
- © M . i, ! :
. I~ PO e y 1787 Y ye 3 1 5 \g M s v WT . -
; 72.  CoxcLgior.—In conclusion, I hLave only once more to express MYy ° ; o + 11k November. Wind‘{tm’ono“u“h{‘\-‘ Midnight N. N. W. 11th, suarice, N. WW.
: : ; e been received by ntro Kurth of Madras.  Noon N. W. After sunfet violent and veering all round the compass.
12th, sunrise, S. S. W. \Noon S.  13th, sunrise, calm.

¢ “acknowledgments of the uniform courtesy with which 1 hav

% .
%
-t
14
7
‘
¢
1 é
. . ' ¥
) g ith wh . - . : inquiries | | J
. every one with whom I have come in contact in the prosecution of my1 . , ; rise, 5. e th,
t T . . o Hac I . has Leen afforded - ; 2 1788, Tth May Sunrise N. W. Noou N. W. Midnight N. W. 8th, sunrise, W,
aud the readiness with which every information and gssistance has ; ¥ ‘ , ay. ] rise N 1 i : . ’
t If1 i et k where to stop- ? P R Centre Nuoh of Madrns, Noon W. Midnigkt S. 2(~ W. Oth, sunrise, S. 8. W. XNoon 8. S. E.
~ to me. tention no names 1t is chause I should not know . ‘ 3 Mituight, calm.
‘ A t : , ‘ ’ f n I - -
; i I have the honour t0 Le, ‘ R é 1997, 27th OQctober. Degan from northwurd, veered to N. E., bLlew with uncommon
' Sir ; !! ¢ Coutre at Madras. vislence three hours; abyut noen suddenly shifted to svuth, and was
i | 14 S f € . i
: . i : ' : lmost a3 viclent as befors.
: ‘ Y our most obedicnt servant, ii : alm o befory
, i KES . x| P 1807, 10t} December Bezan from XN., voerel to Southward of E. and slackened
) ! . AP S, ¢ Nh Decen . ;
s : W ILLIA»I 1 AR AN " i; :t Centre South of Madras. gradually. -
] ‘ ‘ - ‘ { N 1) A o
; ' R L st e ! o \t\, 1311, 20d Ney. Pezan from N., bley equally strongly from E. 8. E. and S, tut
LR * M \L‘ Probully centralas Mudras.  dotails not given. Not fe7t 40 miles from Madras,
Y )
t"i 4 1818, 24¢h Qctober. Degan portherly, thcf;x a Jull of half an hour. Then from south
;g o Central at Madras. with greater fury. The m:."ost violent storm then en record.
i 1820, S0tk Murch. Commenced from N. }E., veored to N., N. W. and S. W., but atlast
2} ‘ i Centre Nuih of Madraa. quarter gradually elackti:ncd. More violent to morthward than at
. g6 Madras. { .
% ] 1329, 9¢% Jlay. Commenced 2t N. W'.i, shifted to W. Worse than storm of Octo-
:i g Centre Nosth of Madeas.  Ler 1818 ;
i f 1827, 7th May. Strong wind from S. £
l : (S,f;' ” Early morning strong, gale from N. E. *
. . Jei N . y . . . '
. ;,i[ 4 Cettre Xunh of Madras. From sunrise strong gusts fl‘OnY] ? to S. till .10 Ay when
‘ . g nc&ﬂy ccaged_ At suns(‘t' Llew {from W. N. ‘V-, an\l dlﬂ'ﬂ]g the Iﬂght &
- - . :4 . e " - ”~ s + - .
¥ male from N. W. SuL‘Tldd in the mc:xm?n:g“ox 10th. This storm
; k longer in duraticn, but nct so beavy as prececing ones.
;‘4 1830, 20 December A stormy day, but at Cuddalore, 100 miles south of Mailras, a
¢ Contro §.vtn of Madras,  very viclent storm. Y ) ‘
3 336 - : Yirst, T 1 30 minutes
k . ‘; 1836, 30tk October Very violent. Tirst, from north, then a Jull of 3 inu 2,
e ith i i h. Much more severe than taoss
Y Central af Mudras then with increased fury’ from south. aluc
/“ » : N N i s o
1 ¢ of 1818 and 1820 as shovg.n by barometer. ) .
. 1841, 10/ XYay. A gale of cxtraordi{:ary violence. At 9 A.}I.Y 1\; 1\.1{?.,‘:'0 A,
‘ : Contre North of Madras,  to 5 r.. porth. Then for an Lour varying from It‘_L ;" -W 't Q’t
* : G-20 p.x. approaching a hurricanc from N, :t \7Vt°t ‘;J“fozl ) s.lx"f’z“ .
“’ ' iolont gaic ) . n.an Hing
E ¥ 7-43 south-westerly, a violne gale. 8o E;"l; ;f'd 1 rcma'min‘rr "
3 3 . even to §., approaching:?® hurrlc:me. ence subside ining
} S. to S. W. calm after 7 A3 0n 17the
: H - : W o4 Lours previous. From 7 A till 1 ey,
. ’ & e e N to N W B S oS, W, and tack
‘,1 H Centre North of Madrss,  continually shifting from &= 1 0S. w.a S .
’ . - . N T W v Y L
71 i 1846. 0th October. Desan at 11 30, Wm:i W - N W., thenat 1 !-’..\{. dufa Ww., r:";gm.
2 AN Centre Xy 14 of Madrea, 04 between V. and w. & Wl 8 e, fou'cd:ucrcaamig to Li s}.}
. : T . cipr td 131ba Then rap ty veered round the :
¢ { Then back to W.rising = . O T A, foree Tilhs ;
¥ . ¢ compazs by . and S. till at o A on 21st, direction S, 8. W, lorce 72108 3
3o i — Then gradually fell, dircction being S, by . ]
h LI — R
U ¢ o * From 1845 to 1636 thoe force of the wind is givon iu}" agare foot. Subseguenily its velovity ig ¢iven in
qi g iy per hu{u" o ) i,
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1846, 23tk November.
Centre Scuih of Aadras.

1817, 18th Qctobei.

Pare Nottheriy grls, not cye
olonic.

1848, 1st Novenler,

Light cenire Souci of Madras.

1850, 24¢h 2May.

Cextre Soudl of Madrus.

1851, 4th Moy,

Certre Nurth ofllu'ud:'as.

1850, 20ih November.

Cenlve Nucth of Madras,

18G4, 18¢L November.

Light centre Scuth of Madras.

,

1865, 26¢k Novembes,

T M
Contve Souti of Malrus,

URI2, 15t Yay,

Centre Suuek of Madres,

“thence to south, wi

.

18

|
{
%
£

At5 rau, N, Elforce 5 lbé. At 7-20 E. Ly N, pressore 26 Its,
then instrument brokle, A$ 7 a.m. calin due S.

-« M '. - . - N '— . .
During the day wind N. W. and N., for § bour, ab §do »M
changed to E. of M. then remained dne N. for the rest of the gale

having a maximum! force of "12 1L..at 6 A Sgbaided at 3 B3
returning N, W,

t \ a
Bcgan b-"rUl'E sumrise, N.N.W. unler 5 1hs. At 2 L N. N. E.

At 780 N €3 s, at 4} ax. on 2ed wind E. and dropped €0
13 Ibs. | : .

g .
s . [a) > N e
At 10 aon Night ot I by N. increasing tiil 150 e, BN L,

matimum at 2 pufE, S. L. (12 1bs.) at 4r3. drepped to 5 1bs.
S.E. by 8, !

i : - .
AtIleay, (Ord) 51La. N. W. by N. At 330 s increasing 10
furce from W. At 5430 a.x. maximum foree 173 1bs., dircetion W. A8
O ax. dropped ty 14 1be. S, W., diminishing at S. S \vy. Calm at S.

Degan at 41,82 airection N, N, L. (3 1bs) At 030 pat X D.
(81Ls.) steady £l ';,2 am. 21t (121bs) LTheu veered northwartz.
maximum force 17 Ihe, At 430 a3 N, by E. Then back 19 W of N
drepped to 5 s, Ly 0 s.1., dircetion N. W.

At 3 ra X, By W, (25 wiles) stealy till 0 p.x "Then veercd

N N . N -, b} - ‘ i . 11 Qr .

to N. L. by Noand N K., by 945, Contingel to increase tiil at 2 £.¥

i 3 9% milax ‘ . : -ocred tO
it wa3 28 miles per Liour, aud iv dropped from thence as wind veered

the south, S

Began on 23tk st § av. from N. E. by N. speed 25 mll::s,
theu gradually incressing all dey till at 9 r.. it was N, . by L. with
sperd of 43 milus, Then decreased as it veered to S. E. by 6 a3 and
Levo it droppad.

Wind‘ nertherly’ for two days previensly, Dlew steadily bat “‘.ﬂh
gradually ergasing furee from N. to N. N. I, till midnighte Then 10

- st 1Y . L5
creased vopidiy up o 3 4 u, Leing then 33 wiles, dircetion N+ B Ly? ”“)
v " 4 " L4 . . 5 3

eircd to B. Then gradually working towards the eouth, droppits to 1%
i h N : .. . . . :
8 8 at 8 par., and then remaiuing steady in dircction aud force from
S. 8. 8. L £, ;

rseveral hours.
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No, 73,

} Paragraph 4 of his Report, gubstantially the same s that s‘flb lr;g;t'gd

- August 1872, and recorded with G. O, No. 830, of 17th Mures t\.‘e

i3 of a close harbour to be formed by two jctti?s run out 1’;"":;1 :

Yarda north and south resnectively of the {:rcsﬁ‘}t pier, to 1‘e“gt 3 !

. into 74 fathoms water; wh.n they would b }'_;*,/med 'tf) uwet‘»thOd of construction to
kpace of 150 yards left for the entrance ofe 7 ps- Ihe me

be similar to that adopted in the Kurrachet

: . : B increasi
Community at Madras, cannot possibly be raised vnthou(;) llr:;‘1 o
of the port to an extent that would more than counterbalanc

- Breakwater Committes themselves do not hesitate

] , T of s
 harbour 3 but evidently docs not believe 1 ],_utoml currents

PRIV Y
- P AN

: PR
P o PP

e A e

T
Y “orlk tﬂwllt’
Proceedings of the Madras Gocernment, Public 1ot ks Depar

4th December 1873.

| R ‘ forma-
f Read azain letter from W. PARKES, Esq., forwarding Ias Report on the

. No. 0 7258,
tion of a larbour at Madras, and rcc.orded in G. O, )

dated 7th November 1873.

1 ~ineer, Public
Read also the following Memoran Lum by the Cluej Engineer, P -
Works Department, dated QQ‘ L November 1373. |

Afr. Parkes is, 83 stated in
by him 8
That plan
ghore 500
200 yards, of

one another all but 8

Tue plan of t.l. harbour at Madras now subwitted by

‘arbour ; and the cost £363,000, a3

agai 1 mills ; stimatd-ar « breakwater. \ ‘
gainst 13 million sterling the esti S s mercantile
ng the Lurthen
y benefits that

1 sport tho
. i 1 40 of their Iep
" . ideri ¢ orapl .
Tight be derived; and considering that in p;rutoo a;knoﬂedge ie Teport T8
tho danger of shoaling ub,
fnancial and

) L. Inion of
2. Considering that this latter amowht, in tho opniod

. +ded it were secure from
for an inclosed harbour, provided it ¥ ere.su:ur feom o e on
Mr. Parkes’ scheme has claims to special consideratic
engineering ‘

® rounds. ‘ h
. . ¢t ¢hat there may be as muchy

. ‘e * - I 'niOﬂ 252
3. Mr. Robertson, in his Report, was of opt closed

- s ag of an in
i . ia of a breakwateT, .
if not more, danger from shoaling 10 the case 0 ach velocity a3 to

f sand as could practically

-, . AT l~ .ti‘s [s) .
bo capable of transporting such large quantitic formation on the subject of

. . ther 1n
e;‘danger cither work," although ho desires ;ff““
the currents and motion of sand.

|
4, In my memorandum of the 8th May‘IStQt‘on r}rf:nt e
1 Lave stated my disbelief of any Suﬁiciel)" action o ;urbour
either work ; Lelieving tho true objection }t0 2 o di'in a letter to the Master
16 of diffoult entrance. Tho same OO 78 S0 Nay 1873, Avd1»
Attendant of Madras, recorded with G- 0., No. 1,437, 01 =

( ¢ 9 f k.&a e fOf Indlﬂ,
(Jh a i "k«te! tO 4

13 t - - lopte 1
No. 831, of 17th March 1873, I stated 1t t°§ 1 be that of two jetties p.l'OJWt“‘
e shape to Lo taken by & close harbour B d with, a preakwater 11t seven
into six fathoms water, headed by, but not -connech"swfora facility of ingress and
4thoms or more, sO th’at there should be e Z};ersl:\{lc:ll. '
€8ress, not exposed to dircct acftion of the 7° * Jetter of 29th -
"9  In his remarks prin£cd with Mr. lflrkcisdca of either 2 close b;}rbouf 00}
Sir Arthur Cotton distinctly repudiates t;he  onveni enced by shoaling wp o
breakwater ng Pfoposed being ever practicd 1)’:3 by wyself that if two perpexz "
fand.  And Lo comes to tho conclusion su;!gi: :d bobouT thcir ends should no
cular jotties are used for construction of 2

+

Robertson’s Rept?rt,
and to affect

.Septcmbcr 1873,

to be the pautical )

e

o oEmE

Lleat
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“of that portion of the work which Ls propnses to construct entirely o

" desizn to the most - ..
= the most competent nautical authorities at- homo for decisio

to place itself in immodiate communicstion with the Cha

‘and shipping of the port, and the besh form in which to levy the re

.
-

’;}
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Frocecdings of the Madras Government, Dublic Works Department,
: 4th December 1873. : ——

T gy

—

Joined but covered with a breakwater parallel o the shore, leaving two opening®
north and south, easy of access and sLeltered from the swell.

6. In paragraphs 56 to 62 of Mr. Parkes’ 'Report are discussed the com-

parative advantages of one o1 two ey~ mees. 1le shows that the danger apprchended

from heavy seas rolling in directt éxr’c)usrh a sinole castern entrance has beert
exaggerated fiom ignorance of the . ;tcnt o Whichosuch scas become reduced 88
]they spread m.'er the still-water basin ;End he claims for his single entrance loss of only
ialf the mooring ground that Las te La kept clear for ships to bring up in. Dut he
hardly states tho case fairly as regards two entrauces north and south, beyond which
ﬂ.’e breakwater should project to an extent whicl would completely debar the admis-
sion of any sea. At the samo timé,.ﬁ double entrance and detached breakwater
would ‘greatly increase the difficuld - .ad expense of rarrying out the work on
MI('I. Parkes’ syste.m; and if nauticgh }x are satisfied 'as to the facility of ingress
:cr)l Mig ;f;:i}g’,i;:;’fie harbour mOLfV t will be wuch more convenient to adhero
sn. o

. ‘ T.heA use of laterite of the Lost“quality, in large blocks, for the rubble
vases of Lis piers, four fathoms Lelow the surface of the sca, appears to bo un()'b-
Joctionable; but it is doubtful whether he has sufliciently considered the de‘ta'ﬂs
f laterite

rubble from the shore into four fathoms water, through the surf.

o 8. The services of "Mr. Parkes Liaving been secured, by agreement with ﬂ.]e
ecretary of State for India, for twelve months after his rcturn to England, 10

connecti 1 I3 : . s . ; it hi
nection with this work, can best' be utilized by requiring him to submit his
n as to the

entran , . . . . , e
co to be adopted ; and his estimate to competent contractors, with whom b

might be allowed to arrange for the execution of the work in the shape finally

determined on,

(Sigued) ':_G-»\V- WALKER, Colonel, R.E., ’
; ‘ Clicf Engineer, r.wDh.

—

No. 76 '
OrpEr THEREON, 4tk ”‘December 1873, No. 2,925.
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[ - CIVIL WORKS. N ; IIis Excellency the GO.
% e 2 "t Council resolves to communicate M’:
to the C  Darkes’ Report on the Madras %Iarboﬂ
0 the Chamber of Commerce and the' Marine Department, and to romit t; thtz
r 1'or

Chi ‘f E i 4 N . M g 1

and‘JC ngmef“r, Pcpartment Public Werks, and the Inspecting I:mng@f,fo -
f !oinmumcatlons the duty of repox{ting on the details of Mr. Parkes cstima

OH £'J6(;’OOO for the project, both as to the materials to be used and the rates

allowed, - . , ‘

9 .1 ) : ﬂ e
2. His Excell.ency in Council res%ﬂves also to request tho Board of Rgven\;
’ . mber of Commerce, _t e
Collector of Sea Customs, and the Master Attendant, for the purpose of mqmm;i
raa

an T ) : :
d reporting as to the probable incom'c to be derived from charges upon the ¢
quired ducs-

For the pury s 3: . . 1
parpose of providing for the - st and working fund on tae
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I’rogecdinérs ofj the M. a‘i’;;:’li‘zz-zz; sent, Public Works Department,

O o

1873.
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‘would be raised for the construction of ﬂie work, it would be necessary that a
! round sum of at least £36,000 sltould be Ol)tained. :
£ 3. Adverting to that portion of the ¢, p Engineer’s Memorandam on the

Madras Harbour, which recommends that the corvicos of Mr. Parkes be utilized by ~

¢ commissioning him to ascertain on Wli?t L orms competent contractors could be
fqund'at home to undertako tlre egecu;mln _of his project under his professional
¢ direction, that gentleman will be requested , state, for the information of Govern-

f i .t31l. his view to the exec . . . . 3. S
/ ;n.ent, in full detail, his views ?15 Harbour >utive agency by which, judging from ‘
g : ¢ arbour - :
. his experience of tho Kurrachoo ©3% 1 o WOorks, ho would recommend that the o
} Madras Ilarbour works should be carried o', ,
v - .
; True Exti, .
5 ( - act) '
‘; i
i , Lo . i
¢ ) ;
¢ Tm— , $
+ N b - o
& c f"" Y < F
4 ‘ A _L;M@\Colonel, R.E., -
14 BV SR ” f‘ .~ M "E
TR e e ‘ WY Secretary to Government. :
: - 7, * *;‘
ﬂ =y % - v \‘;
‘ R
; g . &
. " -3
: _‘ a f
¢ ’ RIRE I
;
» Cx .
¢ To the Chairman of the Chamber of Commerfe. . .
N . ~ . P
’ ss  Marine Department. o :
; +»  Master Attendant, Administrative Depar. .\ . X
i »»  Inspecting Engineer for Ports and Harbour;.";-c P ‘ ‘ / b
{ »» Revenue Department. ﬁ;z'{i(_, L2, e T an /ié/ W
; »»  DBoard of Revenue. 4 / ;
. s»»  Collector of Sea Customs. gn :-
- . - %
'i To W. Parkes, Esq., C.E. N B
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