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/,":(_\" :':: ' ON THE
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51 FORMATION OF. A HARBOUR AT MADRAS,
© A ' -
aE SRS »r
$3 DTN }
3|3 \%}E?’-.ti WILLIAM PARKES, M. Iver. CE.
=) Iy AVZRON ;
N [ J\ x}\\f :
¥ ! ¥ 14 r: \; _‘:U 1
~N \.;.zki’ > i . ES. Esq., M. Inst. C E., to the Secretary to Government, Publi
) A i i ; . PARK U8q., M. ., Uth., ment, ublic
{ 3 A \“: l From X“gorl];?s Depart;nent, ,Fort St. George, dated Madras, 4th November 187’3.
o L = ; % : - :
S ‘2 ‘! Z"/ N f SIR,
4 e 3 .- Sh i i iven to me by the Secretary of State for Indi
¥ N 3 e with instructions given to y the Secretary o e for India
é S| a o ,‘\:" i - ¢ t}feN f‘:;?lg::ngf the Government of Madras, I arrived at this place on the 29th
E eSO w - v 244 g eptember, and was engaged for the five following weeks in prosecuting such personal
, N \ ! g NG s . inquiries, observations, an.d investigations as I consndere(.i necessary to enable me to
B L{ 5 }K,\}A 3 K : A submit to you my conclusions as to the best m0(.19 of providing shelter for shipping.
B ’\“\ \;u L ~";~:,J~,\i§.\' . ; t 9. SOURCES OF INFORMATION.—1 have received every possible assistance from the
g IR N Y ;\,\;7 ) : L officers of all the Government Departments to whom I applied, from those of the
i b N ;“\ SR SR E S Madras and Carnatic Railway Companies, and also from several of the leading
: o Rk Y NN 5L nd : L merchants of the place, and from the Secretary of the Chamber of Commerce. I have
Ak it ! KRN Y R ) also had opportunities of conferring with the Commanders of several of the ships lying
[~ i addss B s e M in the roads at the time of my visit, and have received from them valuable information
i : ek ' ‘ on nautical points. L
il ._E:E 3. PREVIOUS STUDY OF THE questION.—It is right that I should state at the
i ; outset that my attention I_md been given to the- Sub] ect for sometime previous to my
”ii ' \ receiving official instructions to report, and while in England I had the advantage of
i b repeatedconferences with Captain A, D. Taylor, LN, an Officer of great experience
k ‘ ' and eminence as a Marine Surveyor of this coast, and also with Mr, J. J. Franklin
gl i : R.N., for many years Secretary of the Marine Board of Madras, as well as with OthEl"
:1 q ) gentlemen of jocal experience then in England. ‘
i * K MapraS.—As a result of : . .
i L o 4. INVITATION TO VISIT MAD 3 a result of the information thus obt
|§::!: | oo 1 fdt myself justified in submitting to His Exgellency the Governor ofuMoadf;:e?x;
g il . August 1872, some remarks, in which I called in question the correctness of certain
3 sonclusions which bad then recently been laid before the Government and were under
“tl 31 ‘ _its consideration, It was, I believe, in consequence of this that I was invited to
‘.;i WX xl undertake a personal }nvesmgatwn of the whole question on the spot. In doing this,
i : however, I have subjected all my previous conclusions to the most rigid tests and
11! o , ~ though those which I have now to submit are substantially the same, yet I am enabled . -
i | N : to base them on information lecally obtained, and I can put forward my recommenda-
' g ~ tions in a more complete form, and my estimates of cost and of results to be obtained
af.: with greater confidence.
3 3l 1. h
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" to those expressed

2

- d5‘ tBLACKfOOD’S HARBOTR AND INLAND DOCKS
evote i 0CKS,—
o dev muc tm_xe to considering the details of two proposals “which, in f
) ormer

ort, b i
calculated to effect the objoct igpvie\,;v . e?l‘allll::e I;r:PPeared to me that neither was
3

Madras to some locality, such as Black ’ ; 1 the removal of the trado of
second, the formation of inland docks avggoga:inﬂsalbour, more favored by nature > wad,
6. DBREAKWATER AND crLose Ha : »
) ; RBOUR,—The two ; i
:(})mi;c;e ar;czlv’v sl;?:n?é?’aﬁl:‘:g) :ulx)'n}i l;gzaerbenti_rely detached? ;2(1))1218 il}fe b:}t:rienanzhgz?a{ﬁi
_ ’
wates, and termed a % clogs haspes Y Piers running out from the shore -into deep

7. The former of these systems is . ot
. ) ] advocated f iffe
independent points of view, and, so far as I am awai(;rjan(t)\vgn(to(ts;lﬁsg1{%;9111\;&:&3

Attendant, whose recorded opinion I shal .
advocates it on both grounds, all presently quote at length, be an exception)

8. BrEARWATER CoMMITTEE. The Commji i ;

1868, kﬂgwilo as ‘t‘hIef _lzreakwater Committeeﬁ?;f)trizdalijgoal:ztnf\?ar};rylgﬁ%vear: H;eflt iy
aragra :—¢ If it were possible P O
ge o8 ml')e tron The dancer of r;hoalinotz construct an enclosed harbour, which should
b g up, we should not hesitate to recommend it in
preference to a breakwater. It would be greatly superior to th i
The piers would be perior to the latter in every
respect-. p L constructed from the shore, and at*ar less ex 1
proportion to the ‘material used than the breakwater, the accommodation fg;m:ﬁiuf
ping and the ffmhhes for landing and shipping cargo would be greatly superior fo
those afforded in an open barbour. But we consider that all these advantages would
be ren Jered nugatt_)!’y by the shoqhng.of the harbour, which would certainly result
trom the construction of any solid piers or groynes from the shore; and we are
strongly of opinion that a breakwater is the one work from which any real improve-
nent is to be hoped.” Such is the view held by one class of advocates for the break-
water system. ’

9. Mge. RopertsoN.—Mr. Robertson, Harbour Engineer for India, says, (Reports
frst series, D. @2) :—“ ] have come to the same conclusion as the Committee, but’;
from entirely different reasons. I have shown that there may be as much, if not
more, danger_ from shoaling in the case of a breakwater as of an enclosed harbour *
but taking all the circumstances connected with Madras into consideration, a break
water appears to me to be preferable to an enclosed harbour. For an equz’a,l su E
money it will give much more decp water shelter than a harbour ; it will cr ntl0
considerable length of sufficiently smooth water at the coast line to enable b ats to
land or to come to jetties, and vessels can enter and quit more easily fr b oats to
breakwater than through the one entrance of a harbour.” y from behind a

Thus, in Mr. Robertson’g view, the shoaling objection would, if valid
fatal to either system ; but his opinion as to its validity, th ’ .
cannot but think, very clearly implied to be in the negative,

10, Str Arrmee CorroN.—8ir Arthur Cotton in the able and supgest;

he gave m¢ before I left England, and which the Government atSI;r{f;e:s&:lZs{mE:;
‘nted and distributed, is less reticent, e argues from facts within his own ex s
pr ce that the along shore movement of sand is not sufficient to interfore with the
ien an enclosed harbour, but he prefers the breakwater-on grounds very similar
by Mr. Robertson, being mainly of a nautical character, = Similar

Views arey I believe, held by others whose opinions are entitled to every consideration.

11, TR OF SU0ALING, GROUNDLESS.—I agrec with Sir Arthur Cotton that the
of shoaling either in the case of a breakwater or of an enclosed harbour is
r

=] .
dless,

I have not thought it necess.ai'y

be equall
ough not exp,resscd% is,}I’

guccess of

fea

nd I agree with the Breakwater Committee in their opinion as to the
{ an enclosed harbour.

; D — her think that both classes of

. oF BREAEWATER EX4GGERATED.—T furt 5

ADV“'\T;‘E Ebb(r):‘akwater have much over-estimated the advantages to be derived
e Y

tes 0 v casons for these conclusions. )
15083 5 oo mow to gIVO Y r ' vy Tirst, as to "3e fear of
p 15 £AR A9 SHOALING NOT DEFINITELY G O l;y  oso opizion
P10 5‘; 3{0r (Committee and the professional WILAESS -
. .“ 1 W
- ke Pre

3

they appear to have been Ir}ainly ini.iuenced, Colqnel '(no.w Major-General) C. A.
Orr, R.E., have expressed their conclusions upon this point in the most emphatic and
confident terms. DBut in searching for the grounds of these conclusions one cannot
but be struck with the comparatively hes@tating and indefinite terms in which those
grounds are expressed. The Committee, 10 their remarks on Mr. Fraser’s project for a
close harbour, say :(—* ‘We consider there 18 strong reason to conclude that if a beach
is extended a hundred yards by means of groynes, it might be extended a hundred
yards further by continuing the process, and in each case a new line of beach being
formed precisely similar to the original beach, there would appear to be nothing to
prevent the shore being extended to any amount that might be desired.”

'13. Coroxer Orr.—Colonel drr_ passes over the matter very lightly in his
evidence ; but in a memorandum by him appended to the report, he says :—‘ It is
evident to all who have had opportunities of studying the circumstances of the Madras
beach, that any obstruction opposed to the currents must necessarily have the effect
of arresting the passage of the sand which is in constant movement by the combined
action of the surf and those currents, and of causing it to accumulate to windward of
the obstacle. The accumulation would, at first, form merely an extension of the beach
geaward in the angles between the training walls and the shore; but it would
ultimately, 1 have no doubt, carry the line of the coast to the outer end of those walls,

and close the entrance between them.”

14. PERIOD REQUIRED FOR ADVANCE OF CoAst LINE NoT ESTIMATED.—The natural
process is, I believe; correctly described by Colonel Orr, but evidently the practical
conclusion depends upon the meaning We are to attach to the indefinite term
¢ yltimately.” Does this refer to a future time to be reckoned by years, by
generations, or by centuries ? I presume that neither the Committee nor Colonel Orr
can have meant to assert that the second hundred yards would accu_mulate as fast as

‘ the first, the third as the second, and so on. They cannot have failed to take into
consideration that every hundred yards of advance of the beach involves a greater
depth of water to be filled, and a greater length of coast to be covered by the triangular
accumuiation, and consequently a slower rate of advance for every successive hundred

ards. DBut evidently they can have made no attempt to form even an approximate
estimate of the decreasing rate of advance.

15. TATE OF ADVANCE DECREASING.—I might quote many instances of groynes,
piers and other obstructions carried out fx_'om sandy beaphes, similar to that at Madras,
in which the rate of advance has been rapid at first, butin a .few years 8o slow as to place

» the ultimate extension of the sand to the hea.d of obsta.cle I so distant a future as to
render it practically no element in the question. It might be urged with respect to
any one instance that the circumstances are dlﬁerqnt to that of Madras, but the cagses
are now so numerous as to throw the onus probandi on those who assert that Madras is

an exceptional case.

been signally falsified. There are plenty of instances of small groynes bein g buried
and small harbour entrances being choked by sand driven along the beach as Colonel
Orr describes ; but in every case in which piers on a large scale have been carried out

the advance of sand. has bee_n left far behind. I spent much time before : leﬂ’;
Fngland in investigating the history of all the cases of which I could find any record

and satisfied myself that the general rule isas above stated, and that Madras might
legitimately be concluded to be subject to the same rule, unless reason could be sho%vn
for its being an exceptlon.

16. Sir ArTeUR CoTToN’s EXPERIENCE.—Upon this point the evi .
Arthur Cotton is of the highest valge. e had constructedpgroynese 0?13}5: c{: o ;cthli
Vizagapatam, and had carefully watched and recorded their effects. Those eff i
were of the same character as I have described above, and Sir Arthur had su lc)ac 8
quently an opportunity, while Chief Engineer at Madras, of comparing- the circus:]:

no ground for supposing
his Vizagapatam expe?

stances of thatbeach with those of Vizagapatam. Ile saw
them to be materially different, and unhesitatingly applied
ience to the case of Madras.

In some .of the cases there were predictions of the same nature -
_ and as positive as those given 1n regard to Madras, but in every instance they have

U
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17. TRECORDS OF EFFECT oF GRroYNES.~Since m arrival at. Mad ¢ a
step further. I have searched the whole of the re}::ords in the aofglci Ibliavtﬁeg%‘;ﬁe i
Engineer in connection with the accumulation of sand by the groynes constructed some

ears ago. I found it reported that when the gro nes were short the g

zfere qlibicldy filled with sand, but when they Wg:e{onger, one season waﬁffff sﬁgg‘;‘;’}
for the accumulation. On one occasion in 1857 an estimate was made by Captain
Rawlins, the Engineer in charge of the groynes, of the quantity of sand accumulated in
a season by the groymes in front of the fort, and by that opposite the light-house, and
those opposite Messrs. Arbuthnot’s and the Custom-house, The area was in the
aggregate 221 acres, and the depth 3 to 4 feet, and the spaces were not filled. Taking
this, therefore, as a measure of the quantity of sand which could be arrested in ong
year, I found that in order to fill in a triangular areg of similar form between the
coast and a pier extending 1,200 yards from shore, a period of 180 years would be
required.

18. EXPERIENCE OF OTHER PLACES.—This result though of cour
mate, is so completely in accordance with the expericnce of oth
removo all doubt that the accumulation of sand gt Madras will not be go rapid as
to cause any practical inconvenience to a harbour formed by piers running out fro}n the
shore. I may mention three cases in which definite results have been oobtained i—At
the harbour of Great Yarmouth, on the east coast of Englang, exposed to a dx:ift of
sand from the northward, that drift was arrested for forty years by a pier less thap
200 feet long ; at the port of Bayonne in France, situated at the southern extremity of
a line of several hundred miles of sandy coast, exposed to the heavy north-WestZﬂ
seas of the Bay of Biscay, works constructed just within the shore line 300 years ao%r
are now 1,200 yards inland; at Port Said, exposed to a constant drift from the
westward, the experience of ten years furnishes data, according to the Admiralty Chart
of 1870, for the conclusion that 150 years will elapse before the wave-driven satd cap
pass the pier head, which is now 2,200 yards seaward of the present coast line,

19. SUPPOSED ADVANTAGES OF BREARWATER.—] stated in para
cousidered the advocates of the breakwater had over-estimated tlfe agzilleltla}%sf?afi) I
derived from it. This conclusion is not based on the examination of anv. deﬁo .te
estimate of such advantages, for none such has been Put on record, but rg’ther fnl o
the statements of existing evils which it is assumed the breakwate’r would rem l‘é)m
The nearest approach to an estimate is that given by Mr, Robertson and quotefi y-
paragraph 9, viz., that it would give more deep water shelter thap an enclosed harh in
of the same cost, and that it would create a considerable length o sufficient] ou}11~
water at the coast line. Sir Arthur Cotton considers that ¢ the bre Y smoot

P . akwat
leave the space behind it exposed to a ripple from northerly or southerl;v :f;d’:’olx)xlll(:
not to any swell.”’ )

20. 'WANT OF DATA FOR ESTIMATING EFFECT OF BREAKWATER.—The :
very vague estimates on which to base a recommendation for 80 large :: gi,gﬁﬁt,-iu“i
but that they are not more precise is due to the fact that there exists no ex erience,
and even no theory on which such an estimate could be based. M, Thomasp Steven-
son, in his valuable treatise on Harbours, states that he hag « been unable to find
that a single observation or experiment of any kind hag beey made upon the subject.”’
That there will be some shelter behind a breakwater lying parallel or nearl v 50 to the
ridges of the advancing waves, we cannot doubt; buf there are absolutely no means
of judging better than the merest guesses to what extent the deflected waves will roll
in through the wide spaces at either end, and.what length of breakwater would be
necessary to prevent them from meeting in the space between it and the shore and
creating cross and confused seas more troublesome to ships, and more dangeroys to
boats, than the regular swell of the ocean. ~Vghere the length of breakwater is
sufficient to allow the waves entering from either end to spend themselves, and Jeave
a space between, in that space there will be complete shelter. \Vhether_the length of
2,000 yards is or is not sufficient for this purpose, I cannot say positively, " If I
were to hazard a guess, it would be that it is insufficient.

2]1.  Direcriox oF Seas.—So far I have assumed that the seas will advance upon
the breakwater from that direction which gives it the greatest advantage, that is at

se only approxi-
er places as to

L
/

5

-

i o 17; i n.” or in the case of Madras from the eastward. DBut
Egi};teér(llzgats t(ifat t;) I:Zl::lggtt(i)né from the northward or the southward the b;'eakwater
would be “end on »” and of no use whatever. Probal.)ly no great force of sea ez}cler
comes from these quarters, but I am infox:med that during the noral}-east motnsol?_nh _(:
waves, though breaking nearly parallel to the shore, have, at thﬁ 1s£aalce at xg 1(;1 ) lh
is prof)osed to place the breakwater, a direction much nearer to tb Iel}t 0 : e V’I‘l}?is ::’ro :id
raised them, and would therefore strike the breakwater very o ; <t11111e g s would
reduce the ;vidth of the sheltered area, and the sheltered part of the beac

‘somewhere near the licht-house instead of opposite the business part of the town.

A work which would gﬁer so little protection during the annual foul weather season

would not do much for the port. . ,
92, COMPARATIVE SHELTER OF DBREAKWATER AND CLOSED HARBoUuR.—From what

I have said of the uncertain character of the shelter to be obtained from a breakwater -

such as proposed, it will be easily understood that I cannot bring to any definite test
> )

iﬁﬁ)ﬁf z;t:ﬁz,zaginz?slttha; lxgi‘i‘l,:) I1lxowever, for the moment assume that the shelter

would be as complete as its advoce‘lt(els oipf}f:rszgnghigyl}{s.ten?lzv i‘:ﬁg gg ﬁ?ﬂpéﬁfﬁ
;11;1:1 tbvsg ggszglps (t)};a:hc: ﬁ%s?iggggle assumption the breakwater will not therefore

1 ) iyn claimed for it. . )
B o e it Arthur Cotton sags tha tis question of sheler
. CF . 4 cane. n
A hat happens 1n a hurrl .
s 1 e S T Pt Fomarty o anger i
o o

subh exceptional times, still it i h
to which shipping are exposed at such

1atended for their protection in more Ordin;rZh;:lI{les;vith this view, it may not be
'th24. Dif:scmpfrrtox (;E; eﬁnl}fllc:hli%;‘; deﬁnite, form than is ordi(;larily Is;csessibleé
’?;11 lou(t1 .usef or me ofp:he hurricanes which occasionally visit Madras. . c;etshng
fall 1 g Jeatares o to be eye-witnesses of more than one or two of these
1l to the lot of many persons apt to lead, either on the one hand, to a

: ericnce is .
srers o a1 il expricss 500 ek S0 g o o
]

. i finitely classified.
i neapable of being de
phenomena manifested are IORDI; —To enable me to do this I have ll)een fagore;l l})l
Mr 12>f o with ﬁ?ﬂ?g sight of the very complete meteorological records of the
: Pog

1 his personal assistance in extracting from
gl(;:ﬁ:ﬁgzg:;m}giﬁ; glfltt}ixzasose?é:‘gl storxr;ls which have occurred since 1787, a

i 5 enfury. . .
e orer three-quartel‘SIng:R‘;CANE;’—I give in an Appendix the ci:tracti which
26. THREE CLASSES O_P; the general conclusion to be drawn from that stadqmgnt.
Xe made, and I now Sl'lbm'lu . &" that the storms may be divided into three distinct
very little study of it will 8 theory of revolving storms or cyclones, identifies

:{;’LSSS(? 21:;2:2: t%%ggrgxlllzvﬁgccﬁpttﬁg centre of the storm passes respectively over Madras,

or south, or zorth of it. __Storms ;)f the first class occurred in Octo!)er
179721.[ Fxlnssr CLSSHCEN;IS?»?ISJ- and October 1836. In all these cillses t}llle wind

y May 1811, October blew for some hours with -great force,.t en there wag
commenced at or near north, blew t blew again with equal violence from the

 lull of half an hour or less, and thqn : 811, as to the particulars of which there
th, t perhaps in 1811, . .
lsi;);ears tIonb?sf,ﬁﬁ’ dgﬁﬁ? dig thegvind come at any time from the eastward

— f the second class

' — CENTRE SoUTH OF MADRAs. Storr'ns 0 ’

centrgséoufﬁzcgfx %I:;,;S: O:gre d in December 1807, Ngy&mberl 81 78246, If“;:ﬁlb"-';

1848, May 1850, Novembor 1861, November 1865, and May 18 . In wdh o

these seven cases the same course was followed : the wind 1;2§e'ao-a' tOuf o ,Aften

gradually increasing in force it veered toyardsg east,. mzm : mm?h i ;as Ol;fi]er ve:r

passing east it gradually fell, and by the tlrr}edlt arrived at soun - very
light, or merged in the ordinary periodical wind.

times, and what will be the effect of works

1d provide more deep water shelter than a closed -

s desirable to aseertain precisely what are the dangers - -

LR 3 Y—
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3. Tmzp CLASSS—CENTRE, NoRTH op Mapras.—Storms of (he third class, centra
north of Madras, occurre

din November 1787 31, 1788, March 1820, May 1520,
May 1827, May 1841, May 1843, October 1816, LyIay 18’51, and No\-émber 1856.
In the§e ten cases the courses of the wind were much Jesg regular than in the two
preceding clagges, It kept rapidly shifting aboyt with apparent irregularity
{)hl_'oug.h the western half of tphq Compass, never during the height of the storm
elﬁg In the easters half, €XCcept on gpe remarkable oceasion (October 1846), and
Perhaps one or tyq other of i} €arlier ones, when it made g rapid circuit of the
whole compass round by west, north, €ast, and south,
0. Svanrary__y; thus appe i 1

the one €xception just Doted) (ﬁ%eirsethw:itnzlnb(ig J fone the enst, 1 Lreo classs Clho

1 it 1 the
south with any force, pyt in all { W Irom the east, in only one from
never blow from the,e fom the nortp,

g winds
astward gt Mag may add that strong w
cyclones.

Tas, except at the tails of the one class of

t3i. Pz;ﬁpoxpm.mca OF NORTHERLy WINDS.—DiIRECTION OF WAVES,—This state-
ment shows that jp extraord;nary 48 well as ip ordinary v
preponderanc? of strong Dorther] i i
north-east wind of November and

they come from a

! ton t borne oyt by
. e question v

enclosed.harbour dependeq upon this ; > o mal ath};re:i{l:}:é:ro?ng:;:

€ argument, Lyt

ost prevalent and

he direction of the heaviest $eas, cannot be

it is' Dot for me to
ne, ag it would render
fitable,

35. Sourcg oF REVENUE.~The 80 i

of the operation, causes great deteny;

evils may be Tepresented by g p,

; Oney value which may. 3
carried to fge credit of g harbour revenye, o

36. PRESENT SYSTEM VERY gpxp
should be levied is for the presen
cerned to show that such a saving ;

on of the shipg,

: : form the charge
t‘an_1mmatenal Question, T m now oply coﬁ_
on a scale com-
In proof of this

S

|
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|
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tive cost by.

i able which ehows the compara stead and at
e i o st e
official tariff of lunding an;ll Sbolx)}z)'. The charges for lig ser Oineurred) are given
oarraches, a gmooth-water 2 rKurrachee (now however n,fder similar conditions :—
joads outsido the harb.ouljda ce withthe Madras charges u ,
10 show thelr gonersl oiaciden :S’/ ipping "Cargo at Madras and at Kurrackee from
g and Ship,

Comparison of the Cost of Landin Official Tariffs. -

ADRAS. KvuRrRraCHEE.
. Fair We&;,theL' Harbour. Roads.
Rs. A P,
RS. A. P R;.5 AO g 25 0 o
Imports. 34 6 0 o o 10 0 0
0 4 v
GanEolipelibaes oI I dLoo) 40 0| 3 0
Grain per 100 b&gs cue see . 0os oo 99 14 8 10 8
Leer per 100 lﬁogsligs- 114 0 , g ]13 g e
er 100 barre - ses 16 0 .
Tron II))er ton ...
Coal and coke per ton 2 0o 0 o o
Erports. 27 (8) g l3 0 o 0 0 0
Cotton and wool per 100 bales ... -+ 512 0| 12 o o| 300
Grain per 100 bags ... . 11 0 0 8:0 40 0 O
Oil  per 100 hogshds. 34 6 0 2 0 0
Ghee per 100 dubbers ere .
ides per 100 bales ...
‘ e RN
2
8 0
¢ Boat ., ’ : e g 1 0
'];‘zgpc:ull’iioi_focmsionﬂl) 212 0 for 2 tons.

; ing from lighters.
'S . 1y hire for discharging . . actual charrres at
ity “A ILspove.—I bel}igzeatthf(uirachee, as a the

37. Cost AT MADRAS W]E?bour would be le'f: tthree miles, whereas at Madras
Madras with a smOOth'watel?ohterage is from tvivo f skilled-boatmen is more limited.
latter place the distanfc ° fotlelband also the supply o s to the beach. The
1t would be about half a mile,

i it and
oun, i 1d come alongside of i
trage to tho pier is loss by fheeda in a harbour, ShIP:t}E-uthus giving to the pier an
trader, If the pier were enclgs save lightering altog e e B nrmed the. o an
Ay se direct, andh St(;) ‘Yw(f):n to the beach‘landlxrrl}%rfyat less than tariff rates, but, on
advantage equal to that gi

. t in assuming the saving in
fair average, saviNe.—T belieye tﬁ?te;l;penses, at @ rupee per fon
38. EstrvateD AMOUN:‘_O(:; and other cfﬁl'ieggﬁre and applying it to t11207150:’v(<)38t
ippi 10115, i 1 g :
landing and shipping operations, anc ° L. & shipped lastyear, iz, 275,000,
the mark, landed and ship
of goods, I am under

llllﬂlbe‘I 0 0 o of £27 i 1d
v tons 1 f 27,500. ]h].S wou
estimate gl en of the f mgs Only )

i from sav 000, and at 5 per
Wwe may rely upon a revenue £§§17vg%0, at 41 per cent. on £611,000,
b

pay interest at 4 per cent. orr

cent. on £550,000. -
390. ESTIMATED COST OF ;

plan would cost £565,000, including

cording to the accompanying
’6& }zai‘rgggz' !E)ardc?oictingenc?es afm%h5 It)f:d(;egf‘. tf};);
» : . 0 e
eem:; top bo within. the I:tsoflil;(;isthe shore 600 yards
superintendence, and therefore s od by piers running o  from the shore 500 yard
port. It is intended to be fo;n;he present screw-pile ps “’Zith  doph ot oy Soaar
s ot 1 oouth respoctively %0 ards wide, or 170 acr‘lait’xropean ships of all sizes,
space of 1,000 yar}clls longnlziy gonsgluen tly available for I
of from 3 to 7 fathoms, &

-

et o PN e 4




- the sea washing over it, To make

A T e ~ v - i
e, TR .

- -~ T _" - .o s

8

. With a further space of 5 quarter of that areq with a depth less than 3 fathoms available
for boats, lighters, and native c¥aft, ’

; 40. AccoMMODATION IN Harsopp,— i i
various sizes, from 4,000t 70 o, UR.—Buch a harbour would contain 13 gh ps of

each in its own circle, clear of
16inall, If the gh! aore

ship’s mooring, byt not of

the entire ¢ip] ibe i ingine
number would be incrensed thr'eefolcrf c'llfci: she would describe in swinging, the

am myself satisfied might be done
ompletely cut of from the strains and unequal
» and acted on ovly by wind. But this is rather a
he nattical authorities, and its determination js not

t . COATION FOR Maxyypy NUMBER NOT REQUIRED.—Taking, however,

t1 }f ships ss tll;e limit of the capacity of the harbour, I am informed that more than
18 number have beep jp the roads gt one time on certain extraordinary occasions.
I'do not think, however, that it woylq be wise to incur the expense of providing for
a repetition of such extraordip i In the first place they are not likely
to occur again unlegg a8 a consequence of g great increase of trade, because the effect
of the increaseq employment of steamers is to facilitate the despatch of vessels from the
port and leave room foy others, and thig despatch will be further facilitated by the
1mproved system of Iagndmg and shipping cargoes. In the second place, such a press
would only occur during the most busy season, which is also the fine season, when
ships would be as gafe gag they are now outside the harbour, but would have the
adyantage of the 1mproved system of lightering to facilitate their despatch, T therefore
think that the additional €Xpense which would be incurred by enlarging the harbour,

80 as fo contain the maximup, Dumber of ships on record, would not prodyce any coms-
mensurate advantage, ‘

42. PossisLg EXTENSION OF acq.
be wise to incur expense in anticip

24 feet wide, This is very similar to ¢
lately completed at Kurrachee. -

44, Nor I1¥ THE FIRST INSTANCE AVAILABLE g
such a pier are of such g character that ships mi o aloy AL18.—Tho bwo faces of
be useless for them to do 80, because ¢
purposes of a quay, and that

i it © piers available ag quavg b Xposed to
would involve an additional cogt f : . .23 quays in the fir instance
diate equivalent, » 10r which I -do not think th

t 45}.1_ ]?qus T0 BE ULTIMATELY
St€p, which in due time wij| be v.
}vould be 2 mere sheltering breg o "yyantageous.
Propose to form anothey similap shelterin breakwat i
fr(.)n} the .ﬁrst, and paralle] ¢, it, ag shovgn by the eéoize?id;?gzgce o ﬁay, 100 yards
original pier would then be g, far removeg from the bregk; oy
alongside without Inconvenie .

. lce; and th
wholly or partially filleq y -
Ian_d_eq and on which shedspz;n?i‘:nde Py would

O
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2 8} éxtension
WORKS AS MAY BE REQUIRED, anulf} ’th;% ethe o
THER EXTENSION OF modation, a second harbour similar to
com

uld b med worth uth, one sid ing already provided by the pier and
bei Iready pro ide h i
o b B Tarbour. SOFt ,tgeepi:as:nt, however, it is enough to consider the
or

i te t
ay of the r§tt afrggcll;a scheme as the present trade of the port is adequate to
merits or demerits o

—1I have already said that the
support. AND EXIT OF SHIPS. ) ds. and the
47.—TFACILITY FOR ENlT)RAfCﬁas been objected to on nau:éia;rgrgizz;  readily
principle of a closed bar 01& breakwater, because ships can e;:n forcg in favor of the
preference given to.adetaChent would apply with still grtea; erfor I fear there is no
in any wind. This argu.:r]l;:ead in its present exposef% ; Zee,of waves is, to a certain
proposal to leave the ;‘_0""1 that every obstacle to the exi1 ;3;:; or tee éasily guided
getting OVeE tth eIOb']tictll(l)e passage of BhiP.st; / l;ﬁ%vorth becomes simply a question
extent, an obstacle . 1 tever 1t ma 2 ini rth ver
than a wave, and t?e ?béeztt?;fﬁ';g;er' It is, bowever, in my opinion, worth very
. oyln .
of the cost of employ g2 ATTENDANT.—In order to give the fulles(;
little. p BY THE MASTER . ds, to the principle of a close
48, OBJECTIONS ?Ri? ns made, on nautical grman od I append a report by Mr.
prominence to the ob]eg l(t)h” special form I have a ‘éPn o my first proposal, but in
harbour, and es%;cxaltllyAtzten‘aant of Madras, commenting X
Dalrymple, the Master

erm “fh]Ch are equa y app C b ti—

ica le to the presen ) ) ' t e
t . I | o the ho H k hW].Odge receipt of the papers speclﬁed n the margin, and to offer
“I havet nor to ackno ﬂ

i lose harbour at Madras. .
j formation of & ¢ i " tical point of
a few remarks on the project f(g; tllol[er ;’arkes’ letter an% hlso‘}b%ﬁe ‘;uNezz?on.m v e P_
“2. T shall first deil r;luch on the engineenng_p 280 in assanming thot at Kurracheo
view, without presuming to touc « Note” he is, I think, mlerr(())fr il o 1S e . urracheo
“ 3, In paragraphll 0: {ﬁ; dras. In cyclones and gales
there is a heavier sea than & e o onr exberioncs
waves cannot bo surpassod. aph 21, I bave only 0 etabe o o g L wall,
“ 4. With roference fo paragy Per groyne, which has be ith it, the longest groyne being
and my 'own crone! Observatmlll‘,’?‘};agcanied tho beachﬁ.long;izled on, the sea, the line of surf
vz, the De{{avﬂland’ﬂ i o oquently, 8 the shore }?8 golved how long this same natural
about 400 foet in length;t?:f ; e:ﬁfl ?t is 8 ,queStlonk y:f'et(l))u:hesd on seaward,
has moved out in propoiﬁ ontinue as similar works ition of Port Said and its natural
action of the elements Wit © 93, I cannot see that the p(ﬁl y of Madras, which are simply
« 5. In regard o pal’angh 1 'are at all analogous to £ O?gess of acces; it being an open
advantaé‘es added to tho Sl‘::)tzt Caiﬁ;t being its cheapness and easi s
i i the latter
nil; the attraction of

roadstead.

46. Fur .
of trade require still further ac

'of his opinions ; inion is this that
o eyl in somsof b xnins oty v piion e (s
6. Loomour with Qaptﬂm faythe Protection of the x:;hlppmg', d it will be a protection from
if we are to have a gigantio woilkte?;l inside of it w“”&f% ug’siﬁre which is the time of peril
is thus far a certaint)];—"the il;fg:l gale, when the wind is dead o )
to shipping, o e i to be an impossibility ; at
to shipping. £ an enclosed harbour 18 supposed by numbers to P lity;
“7. The success ot an en
all events, it must be problema.twal. turing o
o8 Lmoy slo fr emaillgletggzvy sea, she €O
kwater for shelter from 4 . . .
k.;’eifr' Parkes. ‘ andum by the Chief Engu}eef ” and lgsitlftﬁ(ia: :;)eglseoiliﬁ%
«“9, With reference to mefl,]tlﬁlla ril 1873, No. 128, I entirely agtretil o tho oxtommy e
e e o', e ot e sty o b th xrus e
ject. If there is to be I, lo the hea , &1 _
ﬁgﬁL?tbyI’* br:akwatgr :i o:gﬁrvgtlﬁzlf’zoa p%:ces’ being in a much worse position than in an open
confined space will grind e
oadstead.
! «10. I also entirely agr

i hip could run in under the lee of a
gaﬁal,ti“;}:)lt}xnsin& such a harbour as that proposed

‘ i i d extent of our
wi Chief Engineer regarding the nature an _exte
d in his jtfgiciogls t:el::onilrilendation that Mr. Parkes should reside in Madras
1
littoral currents, and in

ts, &e. x .
for a year or so to watch ;htel}l::u:::se "are ot times 80 very strong that the boatmen will not float
“11. I may remar

is flyi t’s flagstaff, which
is flying at the Master Attendan , wh
their boats unleif t}ﬁ shtr;,(’g 8 ﬁﬁfﬁ tflll?E is 'prett)? conclusive evidence that these currents existy,
i to doubie .
entitles them

. aph of letter referred to, in the event of a harbour
“12. itg r:;er:?:;;zrtsh:vgls%g a:g({f:rﬁxgd to tow the ships in and out of the harbour in
; te 8"
being constructed,

T



PR I NN SO U - E\

TN, L, IO T L T

L el

B - .—-‘L'Mww&: e e T’&&a‘?’,‘?“‘ , . Tl e e L oy . ,v'. o~ - ‘F"‘“f“";;ﬁ“ S%e
]
; ' Li’
S |
10 11 i
fine weather, and it w; ¥
harbour, as to thelmrvnlll}l)e(li.egf nﬁ(}ﬁox; 311‘; slllmee’ which will be decided on for the jns . A g
and stern in the basin, P ch can be berthed alongside the jetties Llf&d;?e“d"f the 98. TFor THE ENTRANCE ANp EXIT OF S.TEfiMERs Axp Sures.—These two consi- 5
“13. In conclusion, I may observe that, whi . ored head derations are inseparable from the very principles of the two systems, and the I]
3;);9 sulta}) e work for this port than an eneif;eflvl;;lebI give the preference to g breakwater respective evils cannot be averted by any al'rar}gement of detail. We can only :
shoxfﬁrﬁit ycofc‘);f the better the character of the roggsg;:(,l ax}éi,whlle I fully admit that it w:fﬁ ¥ endeavour to estimate their relative value. The disadvantage of the double entrance ;
increase ofyratz 0}; V(Vﬁ‘k; be Lcarrled out, the interest of tﬁeloiglayet to be orne in mind that, ¢ - is simply this—a sacrifice of one-fifth or one-sixth of the ecapacity of the harbour.
facilities of moms tfnicatigzs ioa;(%i in these days of railway Proﬂre{smﬁé bo provided for by an The disadvantage of the single entrance Wwill be different for different classes of i
stances,  considerable proposgi. 1111 frgm out-ports, is it not to be expect t(zi)n?lequqntly inereased vessels. For steamers, the most important class, it would be nil.  Large sailing vessels .
49. Rewanss ox mas 3 Aosrt ei[adms trade would too probr;bl; got e?:évt%:;e?ﬁmum' could enter or leave without steam power with the wind in 18 out of 32 points of the ;
3 of the above report, my statemmt TTENDANT'S REPORT.—With respect to para h compass. In the remaining 14 points cither way a steam tug would probably bo ’
and at Madras was bzised on mfoen of the comparative force of the sea at I%urr%rz}ip . required. But it must be remembered that with on-shore .Wm(.i a large outward- i
both coasts ; but the principles o; nrlx?tl(zln obtained from persons well acquainted xcvi?{: X A bound ship would probably take a tug to get an offing quite independent of the
correct (see paragraph 61 furthos on)S.r €s1gn are in no way dependent upon its being ”f' question of clearing the harbour, while to an 1nward-boundh ship, W_1lth }zlm off-shore
. é’)% have already entered fully into the subjects touched upon i ZZI‘I;;I(’I there would be at least smooth water and good anchorage till she could be
. . oo 1n pal'an'raphs 1n. P
8l. With regard to . . ° ; ¢, outward bound, could certainly sail out ]
th- paragraphs 6 and 7, it i . 59. For Native Crarr.— Native craft, y COU y sall ou
nlumll)ler of existing close harbours in al parts ’of tliersvrgsll;ikage that, considering the ? of the entrance whenever they could beat off the shore, and inward-bound, with an
ple should be deemed problematical, while g schome. for < 16 success of the prinei- , off-shore wind they could bring up, if unable to enfer the harb.our, on.the more
precegi{)ent to be found in nature or art,* shounld be préngzn‘cv}(lilch there is not a single sheltered side, Dorth or south, and either discharge there or warp in at leisure. I, k
will orrl. 'flze (])1131111011 given in paragraph 8 will, no doubteh:;}rt%tﬂ of success ’ therefore, cannot estimate the disadvantage of having only one entrance as being of :
conversg:iso?l iv ere thattlt 15 opposed to that of every nautieg] m:n lwsit(lilue ﬁvelght, I much practical fmportance to any class of vessel '
ne su W : 5
harbours similar to thJeth’ hand that, a3 2 matter of fact, ships do conti om T bave - 60. TFor prorecTIoN FRoM SEas WiTH ONE ENTRANCE.—More importance has
53. As to Mr ?) . aV“i proposed in very heavy seas Atinually enter M Probably been attached to another objection, which, however, I cannot admit as )
not myself think it . algylﬁlp €5 proposed breakwater to shelter th e undisputed, viz., the danger from heavy seas from the eastward rolling into the .
opinion of most of th\;vou o ather necessary or an Improvement, Te eI(llf:ran‘ce Ldo } harbour, Those who urge this objection are probably not fully aware of the effect N
bt it 15 5 o matteﬁo{r}xfnpzten!: persons with whom I have conversed an hthls is the N produced wpon such cons when they enter a harbour. ~They are immediately dispersed, ;
effect of the entrance with etail, which may best be settleq b ton the subject ; f and the extent of reduction is not, as in the case of an open breakwater, a matter of |
one another to pioces, T neoeltlt a 1i)reakwater. As to the ships in t{leai u%l trial of the R (\ speculation, but it is one of exact calculation.* Captain Biden, the former Master
moored., ) on'y refer to the plan which shows hOWafth?e;r ‘gézuigl%g SN | Attendant, estimates the maximum height ((l)ft Wlage :fiq Mafllrasbag IO'tf;eet. hsé.wilha
54. . uld be ¥ wav : reduced to 1 foot 9 inches before it reache e
any of the }Z;gl gffggdmtg tl))arfﬁgraphs 10'and 11, T may remark that T q Piel‘: (?;1 if;nli;gli haf O;;v‘zmllISd Pezt high (the maximum measured at Kurrachee), 1
the littoral currents. T onl'gr mgiﬁz?te&mtelﬁd&nt and other competent0 plz(:t question would be reduced to 2 feet 7 inches—neither very formidable. y
const i Atain that t : 30n8 as to . : 4
curre; ltlstlzgdog Satgl?};bgulﬁ or to its uge when c?))rlxs(til?ugggd Prfizent any dlfﬁcu“y to the 1 61. ~ Wrrm wo ENTRANCES'_%h%her tc? eozwzhgﬁtrgvrigii z::rl(()iu}gr;dmlltf 12((1)11;.:1?1‘ |
et o elr having ng eff » A8 to the nature ess swell with an easterly sea would depen . y y {
?gl}‘;’, gﬂli)ieh?ve Mr Dalrymple and m;‘;zl;vllatever on the bottom outside th: flig;es?f | accessible to vessels as tie eastern entrance, they would, I believe, together admit ;
Watchinocgui to tsee&What object would be a;:ixf ncfliely agreed. This being the cage ? more sea, and the reductive power of the hfaibour'wﬁl - ble o5 09 cach wave would 1
o CUITents, &c., which ape ¢d by my spending a ‘ spread over only one right angle instead of two right angles.
and others, and it i admitted haye ﬁlaiagy 50 fam,lliarly known tgo M{?agzﬁi ?:1) 1111 ' 62. EFFEZ’I‘ ON SEiS FRoi prrrereNT DIRECTIONS.—With the north-east monsoon 4
. h55h I entirely agree ip the prin 1r no bearing on the question, ymple . swell the eastern and northern entrances would be -about on a par, but the former 3
l{fu%PI }t] at an increase of port eXPGnSeselp e laid down in My, Dalrymple’s last would have more reductive power. If the tranquillity of t}fle 1ilarbour were inversely
I ave shown that the plan would be detriments] to the trade of St para- Proportioned to the duration and force of the wind to which the entrances are respec- ;
Increase, Propose can be carried out Wlthoeto Madras, tively exposed, the easterly onc would have a marked advantage over either of the
u ) .
56. ExTRANCE 10 Harpoy any such N R others separately, and of course in a far greater degree o&rer t};e two together,t but 3
venture to think that the objecti OR-“tHavmg now stated the ground . AN {}, the easterly seas are the heaviest and most dangerous, and go far to counterbalance
are untenable, I procee d lons to the general pripe; unds on which I A 1 1 i
of some discugsioﬁ. )| alltl(l)dzoil: lgfl' 2 point of detailp :;ﬁ?éﬁl?lagfb::n encéosed harbour ; k‘,‘x - o Stevenson on Harbours. o T}
sub 5;{ : }? OMPARATIVE ADVANTAGE: Position and form of the entranc(jn :r 253%33:2 ot o t Abstract compiled from Observatory Lecords. ;
Ibmit as being, in ;s OF ONE AND 7 , = .
wide, facing cat by sy P 0% OB the wholo the ot 2AXES:~The plan which T J Wind — 0 o | un '
the outer angles of the hyop, - 2¢ 2lternative plan 1 ot has an entrance 150 yards ' j
that vessels gould oot :rlz)a‘rll)our. e one unﬁispultse(tioa}&ave two entrances at or near N-by woN_ 1 Dugati 1,741 hours .. | 1,213 hours «+ | 1,360 hours ’ :
9115;1}1 ndisputed dlsadvant;":aigetlll)gt Ohe entrance or thevigﬁztrqew(i{}:gl: lat't 63 pla%his N:E'yby'b?.N'N'E' .. - Moon rate 01772 miles .. | "66 miles e | 7°35 miles. 1
10 the neighboyr » INasmy . ¥y win e E. ‘ - ]
the space fequiregofod of each entrance fo shcih a: ai)s‘}lfﬁcu:;nt space must be kept clear E. 2§ §:§s _ v )| Duation .. {1,124 hours v+ | 1,192 hours o 1,215 hours.
or the second entrap DS 20 bring up after entering the harbour BEbyE ** { | Mean rate 57 miles «o| 67 miles «o | 58 miles, 1
* I canuot admit the res ¢ would be lost as mooring ground ’ 8.by E.—8 |
formations known 88 “ barrier rec;:};l%nce Suggested by Sir Ar 58 i S: by \V—-— 3 sw. .’ ** { | Duration .. . | 1,420 hours <+ | 1,483 hours oo | 1,839 hours.
f\Sfe paragraphs 61 ang 62 furthgzgfauy extending for ng:; g‘l?lt:;n botween g breakwator, a mile long, and the 8. ‘2; by s, T ** (| Mean rate 7°6 miles +« [*7:85 miles o+ | 84 miles. 4
) ¥ : ;
: ; |
- 2 |
I « ; g
- _ . {
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this advantag;e. On the whole, however, I am of opinion th
is on the side of the single entrance facing east by south.

63. Dera1Ls or EXEcUTION—GRANTTE.—T have now to offer a few explanations
as to the details of the mode of carrying on thg work. The great bulk of the
material required is of course stone, I have visited St. Thomas’ Mount and Pala-
veram to the south, and the Req Hills, Avady, Umbatoox:, and Seetapetty on the
west of Madras. In the former direction the material is granite, and might be
brought in any quantity by the Carnatic Railwa}y now under construction, but it ig
so exceedingly hard that it would be very expensive to quarry, and would probably

come out in blocks of inconveniently large size. I, therefore, discard thix souree
of supply. :

at the balance of advantage

64. LATERITE.—At the other places the material is laterite, of which the
best quality would be very suitable for those parts of the work where great hard-
ness is not essential, such as the curved approaches to the piers, which I Propose to
carry over the shifting sand near the shore, as simple embankments of rubble stone,
and for the rubble bases of the piers themselves. The .Bregkwater Committee
very wisely rejected the use of this material, as in th_elr section it would be exposed
to the destructive action of the waves, for which it 1s not sufficiently hard,
section it will not be so .exposed, and with due care in selection it may be used with
perfect confidence.

65. CoNVEYANCE BY RAlLwaY.—A branch from the
Umbatoor, nine miles from Madras, running northward for
cut .through an ample supply of this material
bring to the very site of the works,

66. TRrITANY GRANITE FoRr CONCRETE.—-FOI_‘ the bulk of the concrete I have
estimated for a better material, granite from Tritany, fifty miles from Madras, byt
I think it not improbable thiat even for this purpose laterite woylq answer, and, if
50, a saving on the estimate would be effected.

67. BracH RAlLway,—A line of railway woul
beach for the conveyance of the stone to make the curved approach to the gouth
pier, and for the concrete blocks for the superstructure of the pler itself, but the
whole of the rubble stone for the bases of both piers woulq be placed in boats
(probably steam hopper barges) at the north pier so that after the curved approach
was completed, the traffic along the beach railway would be very limited.

68. CONCRETE-MIXING STATION AND StacriNG There 5
no difficulty in a portion of the beach north of the Railway Station be?gga;f:cao igs
by the necessary concrete-mixing establishment and ground for making and Stacl?in
the blocks. Branch railways would, of course, be laid for the conveyance of
materials. .

69. TiME oF CoxPLETION.—The first operation would, of ¢
of the curved approaches. These might be commenced immeg;
arc_in progress the neccssary plant and machinery could be
building of the piers could be completed in three years, or, gq
time of the approaches being commenced,

70. REeMAREs oy Estivare.—The estimate of £565,000 is,
one, and is based on a fair allowance for the increase of ordinary rateq which
accémpanies the execution of so large‘a WOFk. In the event, howeVer, of fﬁ:e‘xfolll‘]z
being placed in the hands of any othe Engincer a new gy entirely independent, one
should be framed by him, but I see no reasqn why it shoulq ¢

| Xceed mine,

1. SURVEY REQUIRED.—Before any works are commenge it i :
that Z new and detailed survey of the Roadstead should be maé{e, t}iem(s)g:;l x;l(fisgrasb(l)c;
which should be referred to a Permanent mark on shore, The level of meag sen
should also be accurately determmed, and, where the rise anq fall of tige is so smalf
I think the mean sea level would be a better datum than that of low water, The
surveys on which I have b‘!xsed' my caleulations and drawn my plans are rather
vague, and but for the extreme stmplicity of the natura) features of the coast would

d require to be laid along the

Grounp,—

urse, be the formation
ately, anq while they
collected, The actual
Y, four years from the

I consider, a gafe
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have been insufficient. I believe, however, that neither design nor estimate can be

materially affected by any possible corrections that may be made, but an exact record

. 4 hane
of the existing state of things is imperative before Woyks which may effect a ¢ an,_.fe
ol B
in them are commenced. to express my
jol -have only once more to exp
stoN.—In conclusion, I 5 . ed by ever
ack 72i dCONCIE: solf :he uniform courtesy with which I have fb(;(;n rie; etxviries an th{.
noYihe glrlnenI have come in contact in the prosecution 1()) );ﬁor((lied to mo. 1t
?(I:d;;less ‘v;;itolinwhich every information and taiilz?n;igf toe:;(l)p.
I mention no names it is because I §hould no -

I have the honor to be,
Sir,
Your most obedient servant,

N

WILLIAM PARKES.




'Cyclones and other Storms at Madras recorded at the Gorernmen

1787, 11tk No&‘e)?zber.
Centre North of Madras.

.788, 7th May.
Centre North of Madras.

- 1797, 27th October.
Centre at Madras.

1807, 10tk December.
Centre South of Madras.
1811, 2nd May.
Probably central at Madras.
1818, 24th October.
Central at Madras.
1820, 30tk March.

Centre North of Madras.

1820, 9¢% Aay.
Centre North of Madras.

1827, 7th May,
8th ,,
9th .
Centre North of Madras,

1830, 2nd December.
Centre South of Madraa,
1836, 30tk October.

Central at Madras.

1841, 16¢h May.
.Centre North of Madras.

1843, 22na May.

Centre North of Madras,

1846, 20tk October.
Centre Nortk of Madras.

1846, 25tk November.
Centre South of Madrag.
1847, 13¢A October.
Pure Northerly gale, not cy-.
colnie,

APPENDIX.

—

¢ Obsermtory.

'Wind at noon on 10th, N,

Noon NN'W. After sunset violent and i
"12th, sunrise, S$.8.W. Noon S. 3th sunrin

Sunrise N.W. Noon N.Ww.
Ngon Ww. Midnight S.8.W.
Midnight, calm,

. Began from northward, veered to N.E.
violence three hours; about
almost as violent ag before,

Began from N.
gradually.

Began from N, blew equally strongly f
details nOt given. Not felt 40 n:{ﬂes frogl'i[;grn;s'E's'E' and s-, but

... Began .northerly, then g lull of half an |
with greater fury, "Tho most violeat s?o rnaintlh;:;rén Then from gouth

record.
Commenced from N.E,, veered to N, N.W. 4 g

t . nd 8. W., but at last
%}1:51 g;. gradually slackened. More violent to northward thap a:t

Commenced at N. \
ber 1818, W,

Strong wind from S.E.

arly morning strong gale from N
‘rom sunrige strong gusts from E. {

g all round th
13th sunrise, calm. © ompass
Midnight N.W. sth, sunrise, W.
» Bunrise, S.S.W. Noon S.8.E.

» blew with uncom
noon suddenly shifted to south, and?v?ag

» veered to southward of E. ang

shifted to V. Worse than storm of Qcto-

» but not go heavy as Precedin

violent Stormjr Y, but at Cuddalore,

Very violent, First from north

with increased fury 8, then
and 1820 o aho Wg’ b;ml])l a:gzl;téé . Much more gevere than those of 1318

A gale of extraordinary vi
Y violence,
23?2?) P.M. north, Then for an hour vafra i étgo;“NI}\{]l\iE’ 30 A
a5 .M. approaching a hurricane from ﬁ'm at 7 t0 7-30 f o, At
20 south-westerly, g violent ale, ’ rom W.toN,

8
Ing even to S, approaching a urrican;f) Y. fo NW. and ehift.

at B. to 8.W. calm after 7 oM. on 17th, fl:‘hence subsided Temaining

N.toN.W. for 24 hours i :
continually chiffing fro o tgrgg%u.s;nfiga . 7 A til] 1 py,

Began at 11 5.y wind W.N.W., then 5
M., N.W., t1por, .
T be%wein . and W.S.W. till 8 P.M., force i;{cr%::i;v 'ioreén f‘b}n .
en bacx to W, rising to 13 lbs. Then rapidly veeredgr d i’
;om 288 by E. and 8. till at 7 A-M.on 2lst, direct; g the

t,
Ibs. Then' gradually fell, direction béing S. bye%’?? 2 88.W., foree

AL 5 P NLE. force 5 Ibs. At 7
then instrument brokeo,rc At 7 am. ca171;13gu§'s.b v N. pressure 26 Ibs,,

During the day wind NW. ang N
changed to E. of N, then remained dye N’ for

aving a maxim f 12 1bs.
returning N3y um force o Ibs. at ¢

» then a Iul] of 30 minyte

1 bour, at 845 p.u.
for the rest of the gale
AM.  Subsided at 3 p.m.

eorom 1846 to 1856 the force of the®hind is givey 1 Ibs.

in miles per hour.

On & *quare foot, Bubsequently jts velocity is given

slacl;en;ed :

¢
11

B et “-4 |

-t

I et S

|

{
!
3
.
|
1
)
1

1848, 1st Norember.
Light centre Soutk of Madras.

1850, 24tk May.
Centre South of Madras.

1851, 4t May.
Centre North of Madras.

1836, 20¢h Norember.
Centre North of Madras.

1864, 18¢th November.
Light centre Soutk of Mfdras.

1865, 26¢h November.
Centre South of Madras.

1872, 1s¢ May.

Centre South of Macras.

* increased rapidly u

15

fore sunrise, N.N.W. under 5 1bs. At 2 r.». N.N.L.
At 7:'1?3%%\}1. 1?[3 %r; lsbs., at 4} A on 2nd wind E. and dropped to
1% lbs. . L
. light at E. by N. increasing till 1:30 p.m. EN.E.,
maxiﬁltujﬁo :1:.M2 Pl.ix. ES.E. (12 1bs)) at 4 p.M. dropped to 5 Ibs.
S.E. by S.. - . L
5Ibs. N.W. by N. At 3:30 a.m. increasing in
%t 11 %IM‘ (grtd%-:so A.M. maximum foree %75 1bs. direction W.
e o droppod to 10 Tbs. S.W., diminishing at S.S.VV. Caln
at 8. . -
irection N.N.IE.,, (5 lbs)) At 930 ».m N.E.
bBega;a&; Ny 11;11[2, iu::c élst (12lbs’.) Thezl veered northward,
@) fores 17 1bs. At 430 axt. N. by K. Then back to 1V, of N
dropped to 5 Ibs, by 9 Axw, direction N.W. |
TP N. by W. (25 miles) steady till 8 p.m. Then veered
At3 P'l\lr[' nd N.E., by 945. Continued to increase till at 2 p.».
Fg N'}S'zgymil;a: per hour, and it dropped from thence as wind veered to
1t wa 4

the sgzt;n on 26th at 8 .. from N.E. by N. speed 25 miles, then

i ing all day till at 9 p.m. it was N.E. by E. with
gmd;i?-i;ﬁ‘?xm%‘ﬁen de}(':reased as it veered o S.E. by 6 oM. and
:ﬁgzce to south, where it dropped. ) . ith

ind northerly for two days previously. Blew steadily butr\‘v it
Wind n ased force from N. to N.N.E. till midnight. Then
gradually incre to 8 a.M., being then 63 miles, direction N.E. By
ed to E ;I)'hen gradually working toward_s thg sou_th, droppmg
2-310153; . t° 8 p.at., and then remaining steady in direction and force
0 WMoy

from S. to S.S.E. for several hours.

L e,
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) GOVERNMENT OF MADRAS.

PUBLIC, WORKS DEPARTMENT.

e

7th November 1873, No. 27258.

. . Civil Works.

Read the following paper :— . >
From W. PARKES, Esq, to Colonel G. W. WALKER, R.E, Secretary to
Government, Public Works Department, dated Ootacamund, 4th November

1873.

IN handing you the eneclosed Report on the formation of a Harbour at Madras,
- T have the honor %o solicit the orders of Government as fo my further stay at Madras.
2. Beyond some few secondary matters, which will not occupy me longer than
the time necessary for your reply to this, I have nothing to detain me in the way of
obtaining information. ‘

. 3. I am however of opinion, judging
many of the leading merchants of Madras at the rece

Ommerce which I attended, that some anxiety will be felt by the mercantile

Community as to the result of my inquiries, and I think it _Would f}lrther the object of
Government if T were authorised fully and freely to explain my views to them before
leave Madras,

from the marked interest manifested by
nt meeting of the Chamber of

-

ORDER THEREON, 7th November 1873, No. 27258.

ORpERED that the following letter be sent :(—
(Here enter No. 27296 dated Tth November 1873.)
(True Extract.)

(Signed) G. W. WALKER, Colonel, R.E,,
Secretary to Government.

Exd. A, F. Goodall.
. spﬂre Copies




CIVIL WORKS,

G'E%,ﬂhif of 11873} ¥ udyms,
PUBLIC WORKs,

Dated Novemler, 74,

Zssued
Ly
Recd,
* Engl, 7
— 3,
G.0.,, Tth November 1873 W\‘ ? v
—— ’ . 2720w,

4
I8
- ~‘ | t obedient servant
NOVELIBER 3 ( Your mos 1€} )
. ,: { iomed) G. W. WALKER, Colonel, R.E,,
o (Signe Secretary to Government.
b 0
N | OTACAMUND v,
e B o 7th November 1873.
——— al
¥ Y
| Lt
s ’
L
=
Pl
t s: | ¢
ol .
] Madras arbour—Tasin, P Exd. A, F. Goodall,
lt;ttor from Mr. Tarkes sof orders gp : 8pare Copies
\,‘opou, on the formation of g Hn'nttmg his b ' .
requesting instructions gg ¢, bi ;}rbour, and . L4
in Madras, 218 Turther stay f
- ’Jj ¥ ) -
. ,%‘,\\.\.\_f . .
M"*’—“%wmw—»»M&” ’ e *7‘___..—'#/}’5

PUBLIC WORKS DEPARTMENT.

e

Civil Works-

——

. No. 2725c.
FRQM
Covoner G. W. WALKER, R.E, .
Secretary to the Government of Madras,
Public Works Department,
To .
W. PARKES, Esq., M. Insr. C.E.

; ; i to your letter of the 4th
Sig,—1 to inform you, Wwith reference > the
et i o s youe Byt T M 0 S
is Excell in Council, 1t 18 desir: : >
adrasc?ore{amtyinlt(la1 einta?ergﬁ ralrllly further,informatxon or explanations respecting your
. )
eport being found necessary. .

2. His Excellency the Governor in Council can have no objection to your

€xplaining more fully to the Chamber of Commerce, if you t%nnk fit, %;er‘;;::l"g tylf;lt
ppear to have already laid before them. You will however o cou;:etﬁe lorstand that
JOu are not at liberty to furnish either the Chamber of Commerce

¢0py of your Report to Government.
1 have the honor to be,
Sir,

NN P PR R

o

. G
P

U7, U

iy v S




CIVIL WORKS.

Gobl, of 11873) gafebrs
PUBLIC WORKS.

7o

W. PARKES, Esa, M. Isst. CE

Dated November, Tth. H
ssued

Recd, . Eu-

Sl
S

G.0., Tth November 1873, No. 2725¢.

PRSI o

NOVEIIBER.

ItrvaTivg it is desirable that Mr. Farke
should remain at Madras for a time, 47
that he is not at liberty to furnish, !
Chamber of Commerce or the Press wif
“copy of hi§ Report on the formalion o
Harbour at Madras,
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