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Baeretary tmthe @ovemment of
vil Works—Miscellaneous), to the
;’Pubhe Works Department, dated

@

#rom R, B. BUCKLEY, Bsq., Offciating Under
IndiB, Public WO!‘kS_ Deparuﬁfant s

bjeet, T am dircoted to
ormation of His Excel-
or, the accompanying
spatch® and enclosures from
the proposed scheme for the

s No. 23, Public Works
Be AdDI08E - - L R
fler Majesty’s Secretary of State for India re g the proposed s -
restoration of the Madras Harbour, and to requost that the Government of India may
be favored with an expression of the views of '-liﬁ"_; Gnvmmtmthem i
‘ 2, Copies of notes on the subject by the Consul hng Engineer to the Government
of India for State Railways, and the Secretary this department, are also forwarded
for information. M b i ) ;

i
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Despateh from the Rig ht Honorable the Secretary of State for Tndia, to His Excel-
" "lency the Most Honorable the Governor-General of India in Council, dated
1883, which forwarded a correspondence with the Madras Governme Mintiveito tha
engineering merits of the scheme proposed for the restor ion of the Madras Harbour,
T caused the subject to be again referred to the Select Committee who had been
originally appointed to consider the subject, and requested that T might be furnished .E
with their views on the modifications of the plan recommended in their report of
93rd January 1883, which had been suggested by the Com_mittee ﬂr‘pomtedwhy S
Government of Madyas. : Ll AR il
9. Sir John Hawkshaw has, in the accompanying report, furhished ‘e with an

expression of the joint opinion of himself and his colleagues on the recommendations
of that Committes, and after giving my careful consideration to the same in Couneil,
1 have come {0 the conclusion that the opinion now expressed must be accepted as tka
final decision on the guestions raised. : o :
3. The entrance to the harbour will accordingly be retained in PR
position, and may be narrowed as recommended. Pk ginal
4. "The side piers must be raised to the height of 12 fect ahove high-water level,
as originally recommended, and if loading places are provided, in the manner suggested,
inside the harbour and near the piers, the necessity for raising S Wil Weher will

have to be considered. o |
5. With regard to the method of reinstating the wark, your Excellency will

spceive that the Committee have not pronounced definitely in {avor of any one of the
three systems mentioned in their origimal report. -
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6 In accordance with the recommend:;tion of the C i
- ‘ : f > : ¢ Committee, I have caused 8
reference to be made to Mr. Parkes on the subject. 1 forward, herowith, copy of 8
ssed to him. After very :cafﬂfﬂlly
& bo siiivs A Past i tial fiailum of the 'warilris, it was
ent to remove Mr. Parkes from the position of a vising engineer, 1 have come .
conclusion thit his removal would not be justifiable, ki1 %onsid,er that it will

-

 which it et 8. P o M : here personally arrange the measures
whioh it 'will be necessary to talke for c&u';'mg out in the most efficie tg and economical

- manner the works now to be undertaken. ~ 1 shall be glad to receive your Excellency’s

. Vlmap mﬂm point after you huve communicated with the Government of Madras.

¢

e JgHNé HAWKSHAW, 8ir JOIIN COODE and Professor
o the Bucret . : : .
W., dated Lox don,n}‘;:h = a!'h yl Sosfftat(. for Tndia, India Office, London, |

MADRAS HARBOUR.

M%ébzgi;‘nge to instructions contained in a communication from the India Office,
lated 6th of February last, covy of which is annexed, we have read and considered the

_ papers forwarded to us, and h ini

e ave now the honar to report our opinions on the modifi-

. Q%ﬁmg mﬂ%ﬂﬂf@& by the Madras Committee of the plagowe last year recommended.
- 2 The thange suggested by the Madras Committee requiring the gravest consid-

ﬁ%ﬁ?ﬁ,ﬁ%ﬁ’ P?OP"“I to _m?ke‘a new entrance to the harbour at its north-eastern
b e tmswP up the existing entrance. Their object in making this proposal 18
o secure stiller water inside the harbour, a thing desirable in itself if attainable with

; ﬁ f gnmoaﬁ"ra“}.f“ other considerations, and they stute that the work remodelled in this and
in other rSspects as they recommend will cost much the same as the works advised by

out gog ltlhe Madras Comuittee arrive at this conclusion of equality of cost by leaving
both sides ‘;’rﬂ?"”%t the wave-bréaker on the south side and the concrete cap on
know wh Oth e harbour, and appear to have assumed, though we are at a loss to
portion o » that we did not attach any very indispensably constructive value to this
piers by a our recommendation. They scem to have looked at our proposal to raise the
harbcmz ﬂfoncrete capping mainly as a question of waves spilling over them into the
arbonr, though the observation in our report was that raising the piers to the height

us in our report of the 23rd January 1883.
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or -nwly so, of water, and axposed on thetmrth and south. 3t.§)~"ﬁ19g full iﬁ@éiﬁf the '

ors, vessols breaking from their moorings .

ve meemmenée&,whﬂe ét;feﬁgﬂéeu- '

e tho work, would afford some additional protection from the wind, we do not

assume that even then it wﬁuld'_bes&fé-'i’;oétaf;naiﬁ;in'-hsrbqurkdmin,g»a, cyclone. Mr.
Dalrymple, Iate Master Atiendant, Madras, who has had lengthened experience of that
coust, and who fayored us with his views on the oceasion of our formeor inquiry, was
of opinion that sothing short of 18 feet abuve bigh water would be high enough for the

: .v‘pi‘ad's', and we consider the height of 12 feet, which we have recommended, to be quite

Jow enough. Hereaiter, in spocial cases, should vessels be required to lie at loading
places inside the harbour and vear the piers, scregus or walls, say 6 feet high, increas-
ing the total height above high water to 18 feet, could be erected, and might prove
necessary to give further protection from wind. - ' | ke
10. Tn large harbours it may almast be faken as an axiom that in proporticn as
ou seek greater stiliness inside you have to obtain it by rendering access to and
egress from the harbour less easy.. 3 Sy il 38

- 11. On the occasion of our inquiry last year we were informed that a new
entrance to the harbour had been suggested at the sonth-east elbow, and we then
considered the question of changing the entrance, and reported against it

_ 12. Though the Madras Committee say that the sirongest winds are from the
north-east, and though winds blow twico as long from that quarter as from the south-
east, they now propose a new entrance fully open to those prevailing winds.

" 13. It is, perhaps, more a nautical than an engineering question, ut we fear that
aceess and egress through this new entrance would, in cyelones, be very difficult, the
difficulty increasing just in proportion as the entrance was ruade to face the north, and
diminishing as it faced easterly. Fven with the north-easterly kant shown ou the
Madras Committee’s plan, vessels conld not make or leavqthe harbour without being
exposed to waves striking them on their beam, and tending to hegl fh.(m over; or to
carry them into shoal water on shore, or to cause them to strike égsm’;at,t}gé end of
the porthers pige, 0 = - e AR o

| 14, With regard to the new entrance, there is another consideration of some
‘moment. The present entrance could not be stopped up until the new entrance was
mude, and there wonld, therefore, for g vonsiderable time, be two entrances, and during
that period there would pecessarily be greater disturbance in the harbour.
15. With regard to the methods of reinstating the work, the Madras Committee
appear to prefer the random block system. This is shown in our report of 23rd
January 1583 by cross’ section No. 5. Though we did not give it a preference,
wo stated in that report that it possessed advantages, and was a safe system to follow.
16. In framing that report we had to deal with a work which had been much
more damaged in some ?la.cm;‘ihan in others, the extent of damage at somie points not
being very clearly ascertainable, nor capable ¢f being determined unti the work of
restoration should be in progress ; and hence woleyisad different mothaods of regtoration,
17. Besides the object iohs we pai ntod out o the random block system,mét perhaps
very weighty in themselyes, we Wers also influeneced, to some extent, by diffficulties of
;jizu.lipuin\.-iuu in that systeut. ; :
18. On this subject we beg to remark gencrally that, referring to the three

.

mothods of reconstruction shown in our previous report, viz. i—

1. According to cross sections 1, 2, and 8,

2. Do do. L odons Rl and |

3 B do. do. 1,2,8nd0, *
we consider that any of them may be adopted with safety, provided they are in nowise
weakened by diminution of their dimensions or otherwise. '
matters now referred to us, wo have had interviews with

19. In considering the
Mr. Parkes, who has explained to us his views, He sees some difficulty, as we did,
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» that nothing is done to weaken uny of the works recommended
thie setiods beud ted, and that the piors bo not built to @ lower 7.
ming t0 be dealt with is the important one of change | |
: > bo necessary works. We think aleo that in oyclones : o h '
ge. it 1t dos into and ont of the harbour through the proposed o et yaae ot in vonmsqtion with 4hi, work. will
e, ad if, during & oyelonereaptaing wero not disposed to remain 4 Tam toadd that your position in cor rection with this work.
wad bould not et thelt vomels gat, 1t would be u serious matter.  We " bofore the letter of the 12kh October last was addeossac t0 Yoh BEC 200
o oinings instond of one, and will somsequently be moro disurbed. T ETvmon may st say i be Qearmond ou payment 0 you f e B0 G
i i B vt A el aaies b 5. 1 have further to state that Lord Kintber y is inclined to think that it will be desirable
eplat gt L gl might, with advanfage, be B for 7o o proceed to Madras with tho viewof organising avsn gemenda fof ey 2 S8L CE O
mt;mylated, ate amge cal, or nearly %o, on both sides of the entramee . - o the basis of the Committes’s recommendation. 1 Tave to request, therefors, that you will
=, ontamplated, b4 see a0 rewsou o sliar the opiwion given inthe last - furnish His Lordship with your opipion on this proposition, £ad state when you would be
e of ow former report of the uiility of the harbour it completed in N opared to act upon it in the event of s being dended i tha afhemative. | fa
m::;g:e fﬁrgetwn mg’ jwhethm the harbour were completed with the Notes on the Jomnt Beport of 8ir Jaéa Ewéaém, Nir Jobn Lo P"ﬁf@"”’ e
cading vessels Xabe ek, sufficiont facilities within it for o Stokes, doted J20 Mawph 3880 L . &
er it would ot éénhet Ghoi & o “Mwm i f;o be incurred, it 188 . The joint report makes no allusion to e notos fmfﬁlﬁ"%_:.;ﬂ Colonel Browulow and
a5 ot be hetter to incur it in providing such faeilities at oxr | P , ; SadriyiE ey nodify jows I hi
he base or shiore end of the harbour, mther than in making @ v entramce. myoslt, g thec.js nothing in thie repiet 0. fudvice e o odicy 0 viewh [ARve
% Aﬂ& giving the felliat oéﬁﬁideration to R questidn, s .end i expressed in my note ol tb_?’,1“'“1.‘&“3‘}5‘;'1'3‘:33" B Eioe : Liie o
s i of the proposed new entrance, e not recommend | 9. In that note I proposed & :ma&pqnemqng of the rmsmg the ‘szdga:.untl}.fnrg;ﬁg ;
. %ﬁa&h’ conclusion, we beg to call attention to the fact that in all the estimates we e gmm“ﬁo i n&ﬁ!tﬁr?& wg% ai:ggmn t(?{ﬁk;ﬁ’i%i
2aye made, whether i i o R e : ) : bt b B S 7 sourse should bo pursued. Nothing wou e 1ok aan_:_ﬁ;;' 0% flnge - MBEIAG BY S
_ taglsh money only, ;3;(1:3 '(fic:rwl;:‘?ons report, gg %mlt.with oe‘fir OWRPriods M 5. o a( course of actifm}yﬁ the ‘work of reconstruction of the faces WO eihosa B B W
Bt onto o e ittt o aewed (R M B (L | g lwmepite Ll
8t the rate of two shilll pting his rates and converting them into sterling money A : 9 of the report it is stated — | o '
must, therefore. bo m&:%: g;ﬁiﬁmpee. The eottversion of our estimates into rupees | . e .;ip:g - : 1,,9:;@0'&,; :;iﬁmm i & oyelona world srise from the winds as well
e, il : » S v e N © The gor to v s wilinn the by { ye WOt “th we
g , Vant value of the rupee, whatever that may be. | o e wm.:g‘; f:{;bly more from the former than the latter: and we think that prudent
7 ot e e i . communders on the ccvasions would prefer getting oat i soa to semaining in the harbour.”
o A e L& T 1 ey s wilk Gl lopallied s BBy Views fuey B iy

< A Excrodune. FHGE Y indicated in my note as follows '"'M : mn.l ; S
OROBS, "Beq,, to Ri _ R 5 “ 1st confess that I am some at soeptioal of the absolute safety of vessels in Madras
- Esq‘ = Su J%?mi% ‘K;Iu{: Pl e Tndin Oﬁ“" #’ G& ; e (Ih:?ilng a cyclone, even under the oondl%ions of having raised the face and elbows and
< > - o * 7 4 Rt < i closd the mwm\‘l entrtmce.” % & %

. With reference to the report. s LR R

rofessor Stokes, dated 23rd }fn"t ‘ng;eé z &M ey ?ﬁw‘mﬁ:ﬂim:r ’zﬁ i 5. T may go still further and express my conviction that the capping would afford

8o B 'gf dﬁz Madras I{nbm‘:??m divectod m';‘:g a4 i M“"P‘ aopies of that report were bs no protection against wind worth mention ; and that even with this I consider it would

- Ouly Turnished to the Governments of India and Madras for thei information and guidence. . | * be an act of madness for the commander of any vessellt,o reLain i the harbour during
' the capping and wave-breaker are to be added for wind protestive

L et | . AR -
e & measures for carrying out th % of restoration, it is nevessary that certain | cyelone, I :
i Tadia & b - b and not fur constractive purposes, I think their constraction will be a

mporiant questions, which have been raised in Tndi gt NRE .
. s €11 mlﬂe& in Tndia, shonld be definitely settled. : e Z Arooses ()nly Lo 1 » : : RS
 Compgiie Soerstary of State in Counell in accondingly desirous of rooeiving (bt opinion Sy PO ey, as i is prackically. sdmitted Custresseld onrgiot romalg i €ho hathous
 they last Fea!, _M:ﬂd"ﬁ”‘}zﬁm‘h@ha member, ypob eertain modifications nfﬂthg plan zh:ﬁ during a evelone. : : . e
: , » W o svosed by a Committec at Madras &bt ’ it hopbhe
S e o B Goveramont B s dioted o furaish you with the 6. The feport elso stabes (pago 4) that with themorthern euftasot propoted by
- PARYing papers which will place yen: in possession of all the procesding which have sineg - dras Committeé— LA L e g . A :
. mzﬁé?;hmm conaniion 3 oiprl r;n }1;;1;}3.*,_ waaession of all the proceedings WineR & e the lr[z:‘ o apvald ok meks or feave the harbour without being expiosed o waves striking them
izk e 5{}?»1&&% will m‘dﬁm md that they ave at Liberty to t.m.nmnnicafé with My Parkes © o " on the beam, and tendipg to heel them_ e, OF'to oW ¥ them into shoal water on skm’ or W0
. st 8y pornts o whick they may deem it advisable to obtain turther explanationt, = cause them to strike against the end of the northern pier. e ;
m%ﬁﬁ&,mm ’Z?"“ to-the desivablensss of toming to av enrly dnuision i the wetlan, | 7. This agrees with the opimion I At sirendy Eipresses i By W 0 His
T - otudil trasts that the further inguiries uowW rendoved necessiry willbe o following terms :— Y :
pa iat the Committe muqbeaﬂugohmtthﬂ!‘ meetin sothat i : «{When a vessel it entering guch & harbour, half protected by the entrance and half exposed
®Mmaxim , amount named by Mr. Hayter in his letter W : ' o heavy wave, it 18 liable to be swung round and strike the eutrance before it
% 2 MRAO DY AT IR A to the action of Y WA,
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 ackion on the siruzture.

M. Seott Russell, the highest authority on wave action. -
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can recover itself, 'This is a contingency to which modern vessels, from their extreme length,
are especinlly Liable.” 1

8. The report, however, makes’ no allusion to the alternative 1 suggested in my
 note (as shown in diagram No, 4] with the view of meeting this difficulty.

_ 9. The whole question, however, is, as the report suggosts, ¢ moze 4 fiautical than

_ anengineering one,” and 1 presume that the difficulty was considered by the nautical

~ authority in the Madras Committee, and that it was preferred to face this difficulty
1 would, therefore, repeat |

rather than to incur the risk of narrowing the entrance.

~ my prev%'n; :pemmwdat:fn on this point that—

; “ With regard to the alternative entrance from one side, I would sdvise that the i
e : = e sl i B gursiron
%e mfer::f iﬁqqs&%emna.nt. ixla:.l’timal authon%y in India, bearing in mind that a concave fuce to the
o 10. No allusion has been made in the report to the su; i : i

: L0. No all has bee e 1n the ggestion I made in my note
ﬁof a gg&gﬁqahon; of the section originally proposed by the Home Committee, althgugh I
R b s L s e v v i
e ‘action; il e e ;ec  the wave, and thus to set up a ve;y destructive
- 11. We know so little of the possible ultimate force of cyclonic waves, that I am
_very strongly of opinion that every endeavour should he made w wminbmise the wave

12, With regard to this question, 1 annex some extracts from_the opimion of

13, It willbeseen from these extracts that the breaking of the wave is *a for-

 midable thing to attempt,” and that the limiting anglé for reflecting a wave is 45° or a

slope of 1 to 1; whilst thie section proposed by the Home Committee has a slope greater
than 1% to 1 for the blocks end nearly 4 to 1 for the rubble, which is clearly within
the limits of wave action. ki T A
14. Itis uscless to argue that flat glopes have stood the effects of the waves at the
English ports, for most of those ports are so land-locl'{ed that they are never exposed
to any wave action at all approaching that of a eyclonic wave. They heve, 4a fadt. to
deal with little more than the ordinary ** Qscl'llatmg » or surface Waves which, as the
extract shows, are not the “ deadliest enemies with which breakwaters have to contend.””
16. The Alderney breakwater, which is more exposed than the majority of Knglish
~breakwaters, has been constructed with slopes of 2 to 1, changing to more than 4 to 1,
and it has suffered severely.
 1B. The French engineers bave acknowledged the soundness of the prineiples laid
down by Mz, Seetl Russell, and their more modern breakwaters are constructed with
slopes of 1 to 1 on tho seaward face.
"—b . il'f. éfm ok opiecn, thorefore, that this slope should be adopted for the Madras
T A The report cousiders that Government *“ may be guided by M it
i i . Y yo P a }L»f,’ with
reference to the adoption of cross section No. 4; but it makes no allusion tro 31 i c;i;}i-

oulty to which I have drawn atfention in my previous note respectin AR T
of the débris of the original wall which— 71 pecting the irregularity
s heing in advanes of the new wall : i
niifn}%%s;?ble :gi’reegiot t‘;zg em:ﬁ;,,w"““* probably set up & very serious wave action, of which it

and such sn action ought, in my opinion, to be avoided,

19, T he rgport,[moreover, states that Mr. farkc& sees some difficulty in carryingout
0ross sectmn No. b (mmlom bl(’cks); but as 1t has not stated the precise character of
that difficulty, I would suggest that its exact nature should be ascertained with the

view of obtaming from Mr. _Thorowgood a report as to the practical value of the
objection, and whether this difficulty may not be overcome.

90, In conclusion, I may say that I adhere to all the recommendations I have

: "  17th of August 1883.
previ ously made in my note of the 17th of Augus e
R. B
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Secretary. , Hihdsu v Do
It strikes me that the distinguished authors of the joint report are under a very

serious misapprehension as to the character of ac{e‘lom.‘ They talk of vessels going

: out of the harbour during a cyelone as if such a feat were easy of
?;z;;?iﬁfggf with a sufficiently open entrgnc;e. yAs a matter of fact, it would be simply
impossible for any vessel to make head against the wind and sea of these storms.. if
they wish to get out of the harbour to ride out the oyclone at &ea, they must leave itat
the first premonitory signs of its approach, which are generally unm;ssaka})le_; Orice
the storm has fuirly set in, the ships then in ‘the harbour must trust to their moorings
and to them only for safety. i Lt ,

" 9. Tithe force of the waves rolling in from seaward be effectually broken by the

" breakwaters, and the water i the harbour be no rougher than the wind acting on its
" limited area could makeit, 1 for my part fail to see altogether what special risks ships

attached to secure moorings, with the;u- top haniper lowered, would run from the wind
alone. :

‘3. Tt has been my lot to be in two eyclones in Caléutj;a and one at sea. ‘The first
eyclone in Caleutta did immense damage to the shipping, owing entirely, in my
opinion, to the defective moorings. ,Numbers: of s}nps broke loose and drifted up and
down the river till they were sunk by collisions with others or were finally lodged on
the bunks. A larger number still were sunk at their moorings being cut down by the
drifting véssels. ; » : . e

4. Before the second cyclone occurred the moorings had sll been renewed, and
though it was quite as severe us-the first, the shipping scarcely suffered at all, though

. almost all the boats, as on the previous occasion, Were ‘destroyed. Wind a{(,hg

won’t sink a ship properly moored and in good trim, though heavy breakers without
wind may. If then the breakers can be kept out of the harbour and proper moorings
provided within it, every seasworthy ship should be able to ride out a cyclone in

perfect safety.

5. What is wanted, therefore, for the Madrasharbonr e
Vet —A form of entrance which wil nat allow the heavy rollers from the bay
access to the intorior m ey W pather.

9nd.—Sufficient height and strength of breakwaters effectuaily (o do the same.
8d.—Gaod moorings for the ships ingide, If the entrance 1s also such that
-~ yessels may safely go in and ouf in all ordinary monsoon weather, I do
not see that anything more is either wanted or attainable. But to achieve

so much, I would not shrink from expending £200,000 cr £300,000
additional. Safe harbours are as much a want of the country as
improved internsl communications and as the Government grudges
nothing spent on the latter, it shonld equally little grudge expenditure

omr the former, which ars practicaily enly places for the transier of goods

from land to sea carriage, and vice versd, ¢ route to their ulfimate
destinations.
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ENCLOBURE.

Ertracts from remarks made by Mu J. Scory Bitfss;(x}n,n (Min. Inst. C. B, Vol. XIX), page 653,

s & »_ % Now, in deop water, there were not only the oseiliating surface woees to be
encountered, but also those which he had termod waves of translation, forming what were called
rollers at the Cape of Good Hope, and, when on a smaller seale, kngwn as gromnd swell. These
were & much more troublesome class of waves; it was mainly with them that the engineer had to
denl in places open 0 the Atlantio: and after a storm of some duration at sett, they berame the
dondliest enemies, in th&i cafas'«.d deep water, against which breskwaters for harbours of yofuge

x v +
- 11):”:;‘:9'3 or send back the roller was the most gzifectual plan. For this purpess, nothing
more was necessary than a deep perpendicular face of perfect masonry, and so long a8 it etood
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Ini;itmfmlﬂen, sndthﬁnhﬂnldo was smpoth “mamﬂlpond forthuMlnlﬁr

mmmeﬁmamm‘:ﬁ}:ﬂm; u:mof ‘water. nm £
.d\nﬁ) reflected nwely da ydrauli¢ pressure equal to
little more than mohnedwsll,hohﬂw

ol ""“”"":3:;:.,..,.“".::5!’&,.““*“- oty pleood woabt
. ‘vw“"dm Mlmdmblcbnwhmmadelw:ﬁuﬂvd? M “
e wﬁﬂbmmm of the sea when approaching this slope, and |
e bu,w i ofswdlofheﬂymbbhbloohiurlylmd,wutofoms ;
s Wdﬁ , when the nature of the materials and the local circumstances wmﬁpﬂﬂ“‘“
o Mﬁggpmnmhnmuqddmﬁ%ohonownmn,bywdhnotm remote from the
; "'M abandoned, recourse must generally be had to breaking the wave ; #hit wes ¢
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m 38 rumni‘n-g, I::utt:nmf, R.N.R., Master Attendant, Aammhve
. SthMay 1884 Tﬂo. i554, Vet s"""""’ %o Gevernmant, d MM

““Y to 'ﬂ: addresamgeovemmnnt o 8 p':m&
t.he m_arta ‘of whish have reached me from
2 TOS10 oﬁof\tkambourofmuto;

’th dee mmw i
s c%ﬁmgl not to amepunohgmﬂugg)

o¢ on the beach among
ition to fall. His Excellency the GOYﬁmgem“};anhe r, and that

him about 11 o’clock to

“wﬁm any @

report PO Ttowas on ™Y
boyenen® °°mmlt$en* {o '“l

et | hnm m.y‘th&?lg‘ mmmej:"thw v ;
olosely studied t o plans, v & to tha ‘ i proposed- for
X w?&&u 1= %he tery best- %hst aan bonm‘ibrtakeﬁ‘ and that, whda ;

hh h whni'ofdo&i,lﬁt‘.!;,&
ey ha
% Committee would have t
7. 1 have marked this emlﬁ.dem:mlQ
consideration by Government. The fas
controversy. 1 can write inoﬂimlly i
department. - :
e
From J. H.TAYLOR, an.,heut,, B.KE.,KM tendant, Admi
to the Acting Chief Secretary. to ﬂo!mment, W dadras,
No. 8607. S L e
T have the Honor to forward, as desired, the opimons oiﬁw naatical men upon o
closing of the east entrance of the harbour, and opening one to the norih. The opinious are all
strongly in favor of the plan, and are all by men of grent experience and good position. 1 could,
of course, continue fhe collection, but the result’ W be the same, o mueh valuable time
would be wasted. There can be no doubt that ge would be i n
8 wall. as recommended by the

the smooth water thus obtained, and the mmg of . No. 1259 W., dated 30th
- 0. <

Madras Committee appointed in G.0., Publio  Depa
April 1883, would be of incaloulable advanuge to the port, und a&mxt of lmmedmte ‘beuxh

improvements for landing and dnwmg

LR MO.MAPWW to G w -
&ndml, dated Ist August 1883.

From ARTHUR E. BABIDW

TR Mthemportao!iheloealmdﬂ"BOommtteesontham‘
strnohonotthehgbmpf ! ggfo&onoughtofurmahmo,having

had oons:demble

Krm,mfwmm bjectionto it, 1 thin .
xtwﬂlbeequdlyea-:ofw,‘;n&_ .

opinion,
aren of deep vausels, E
wutummde The harbour mueh smoother ‘xmfxt ever rsatm T retur
‘Wlﬁ}rw 121 Mh-, | T 2 i

struotmn by the Cownutios of June
largor nocolum adation for .&umnng thian evar before, it will susure wlmt ‘gg deﬁc}ent in

ﬁlxa gl scheme, viz, 93 witér and protestion 16 eyelemr yenthor. < L
For obvious reasons the new entrance must be ﬁo t.ha mm n.nd there can be no
present ope.
that there should be no stmt m the pmchng arm for the new
oa.med out more norﬂmly ﬁnn wwm'ly

e

MW.A.BUBKITT,EBQ Master, B. I 8. N. Co’s 88. Damt, hthe KMerAttendwt,
"Madras, dated 10th Angust 1883.
for reconstrusting the Madras Harbour, and think it an excellent

1 have looked aver tha plan
ides closing up the present entrance, and having the new one at the north-east corner, and

question about olosing e

[ would venture to s
entrance, and that it gho

§ 20 a8
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; vhenthemllofthobrmkwaternbnﬂthgh«,wemghttohavepeﬁeoﬂy smooth water. The

: lmr’bu;rit ‘btob‘:;ﬁ?‘wto vowoommd:gontosever;l mo:le stesmmn:feI dont 5 ‘»
~ Bee W, not gota\umm in case of a cyclone; in presen’ e Iy
‘ planmthaﬁuﬁwhiohﬁh mthonhhtyofa Harbour ik

. I"m n a.;‘_f_‘ " ;

E-q Commnnder 88 KmaM-H‘md to the Master Attendant, Madras, A
amw ovarﬂu for the recoustruction of the Madras hreakwater, sod most b \
certain! don&np vlthe t entrance the very best that could be done and the A

, °-1? ;bywmoh ed for inside the harbour, which would then have v

-inmsndwmmmodmonformmvmh and with perfect safety. ! SRR | SMEE B
!l‘hemr&ementmnoovonldbeq;ubueuyofmxmsnd and to steamers ‘l; P fietn b gy
3
i

: egress, :
mﬁ:mns putting to sea on an app one have perhaps less difficulty in getting ont WL
A ﬂmugh the present ontnnoa, with pom'b?“l gale of wind from north bloz'mg gnl.l on her

E'vFromRS.TURNEB,&q..OmmduBSBooM totheMAttendantMudms, j : _ R T

2 - dated 15th August 1583, a7 L

: With ”fm“ ?W for my opinion regarding the alteration in the ! : on ;

Wﬂwhou 1 am of lngﬁmtwtheoﬂggmym ich smooth water and =it :

. “ qu be obtained is by closing the present entrance and o

a&ﬁgammu thmnd the  pier. I cannot see why an entrance there i

MMﬁmmthMﬁ present one. ;4 : v

e northern ¢ lm should be curved /ike an arm towards the 4 . :

: i sea as mmh as Mble, without interfering % To the Marine Department, wath eopy of letter
» m ‘ A

ngshml. ‘ i i Govemmantof Ix@a
My experience of thg oout henty years in the Bnﬁnl Tmh Steam Ntmgatwn : A i
Company’s service. e A b

¥ DUEY, Esq., 8.8. Duke of Sutherland, to the Master Attendant, Madras, dated 1lst \ B =5 } o
wm‘wtothlﬁmstmohonofumﬁubom,lbegto state that,in my opinion, to

dﬂp‘tdl in workin, and also safety in oyclonic weather, it is absol y necessary . g il ‘ ‘ Tk
that the present entrance thonlq be clondog:d o opend ; from local ciroumstazees £V gk sl . : | : S
must be at ﬂ“ Mh ﬂdﬁ, with a arm. This would give room for more vessels, anc ; pratEered 3 o4 k

5 : pﬁmonlhott mnpopud , give safety in a cyolone, vessels often bemg unfit to go | : L
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th ,mnmoﬁon'
Ofthf.lm;dm m.kmh'w“mphmnow nnderoonumnfol‘ o

th-east angle of
The proposed Ahanhmdtbemhmhomxupmentwwmo s
the northern arm commends itself to my judgment. .

The advantages gained by this change will, T think, be—

t;;l;m)th water inside the harbour, E
s reased m.‘ ur.

Less liability to .omt to vessels entering or le& “:‘,htwh:altli‘::r
Pmb.uyh-m:ymvmhputms”““” |
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v Read again— A st
E G.0., dated 14¢h May 1884, Mis, No. 203, Masine.
Ovder—datod 16th May 1884, Mis, No. 200, Marine.

These papers will be trausferred to

{. EBSTER’ 4

ki

t. 3
the Publio Works Depsrtre

Exd. E. Fernandes.
- Bpare Copies BEE :
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LerTeR-—{rom
COLONEL J SHAW-STEWAB.T R.E., - e
mkt&d(lmmtqfﬂa&u, e
S Pl Works Departnent

Dated June, Sth.

z L :
G. 0., 9th Jnne 1884, !o. 1436 W

i o s S o s A o

SECRETABY T0 THE GOVMMENT OF INDIA _
| Pﬁi.m Wonks Dzramm i

Siz,

I am duubea o sa’«mowledge : af vaur hitpr, da\‘,efi l.th May 1884, ‘ ' f
-~ No, 198 M., with whieh is forwmﬂed_mﬁ' of a despateh and enclosures from Ber
' Majesty’s SBeerctary of State for India respesting the propused acheme. for the restopation e
of the Madras Harbour, snd in which you vequesi wzhsﬁovemmwnof Ine f:%ay -u
be favored with an expression of ‘the vis { this Qummens in the matt :; i ;

2. The three pomts apjcmli}' dealt mtﬁ' in the papers now un(kr wkwwfgdg- d

inent are-—— o 5

(1) The Posmanvf the entranee to ths harhuur, togethez with ity slf apeand  /

% (2) The sectmn&o be given to the gegface. h
(3) The officer undér whom, as chief exeoutwe authenty, the resk
= barbour is to be proceeded with. '

3. With respeét to the first point, T am to state that His Exeollgncy t}.e (m\*armr
in Council still remains strongly of opinion that the entrance should b placed at the 1
north-east angle of the harbour, in from 7 fo 73 fathoms of water; as mtommended : i
by the Madras Committes ; and that ibsheeld hive & width of 508 ' 1o

£5 4. As bearing on this point, it appesss fo this Governugnt fhks fﬁaenxi wuight
bas not been attached to the unamimous opinions of na cal ' p& on the spot,
copies of which were forwarded to you with my letter th Getoher 1833
No. 2862 W. It is admitted by 8ir Johu Hawkshaw’s Co that the quw.tmn
of access and ogress through the proposed new entrance is #W€ o nautical ihon on

g engineering gm;&i;o’z‘ -That it is emphatically 8 nsutics]l guestion w cely adutits | :

“tn

3

WA Ny

L : doubt ; and on thispoint the nautioal authorities who have béen ec:npxéf{ are sty

. ‘ g \ unanimous.  In a letter, dated 6th May, No, 43564, eopy.of whi gi agr«ompm s this,

' Madras Harbour A and to which special altention is ao!mtnl fhio Master Astendaft of Madrapdtutes :

5 ] ; Wh o All mmnden of vessels who Lave beon eonsulied, and that tneludes !m Iy all

; : : Ordered that the letter from the Govern- i 3 that have vzswd Madras since the accidant, SppProve omlrelv the glfaration ¢ qu et
o o - ment of India calling for the piews of this . .| | poitit of mantiesl convepienes” Oapiain Tavior alds: 1 “submitied somi WP the: & N -~
. oo Government on cerlain poinis connected with whief opinicas, but conld have collected Huanwiﬁ ! f.! 423 ,;g I-f?ﬁt'\,irmw}:" e
g Lo {gopmd scheme for the restoration ature:” 2 Pacit i e

: replied to. . ; : s 4 4
»~ ; :

r -
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fo point to the fact that they represent the views of experienced men, commanding the

‘years, and who have watched the prc . .

€ Hb o e progress of the harbour works from the begin-
s ok gt Y o pempetend pushonl sty iéraaghly-fon vt
am to state that Il %5 conditions and with the nature of cyclonie storms,

—ime m ‘ gl , "j::',. ;";' & % 0%
o Jaay be reforred to such authority before it is irmevocably decided.

. _ Hawkah w,?fth::m"ﬁm with this point, I am directed to observe thafsi;John .
 of the mmm kasgtln to havlen ‘misapprehended the circumstances from want
~ that during 1883 they o m;:gemi puragraph 11 of thei last roportthey state

_ %ﬁat elbow, and reported of forming a new entrance at the south-
- Madras Committeo say that < :
’:::ﬂsb‘{ow t‘?&e“ﬁntgm the strongest winds are from the north-east, and t
0 il tr anee fully orpn to thoss T ; : < 8
~ that, if a southern entrance can prevailing winds.” * The argument being apparently
be obgeewd m:mm#“i‘ m’f;‘ be “g’mﬂmed, @ fortiori a northern entrance must
. 7. With slvertence o this: T sm.te acint oo sbadiie
say the stron gdt winds w?mthi‘:éi am to point out that the Madras Committee did not
“have invaris ?es : e north-east, but ¢ the heaviest seas yet observed

okt , from Oatbhi?tbhrq:m nogmd Bmh;feut;t for u:lare than four months of
o bars e coung thore o less southerly. The dizetion o thi wind, however, see®

nea!‘l 80, to AT BREhe e
/80, €0 the coast line; with the result that seas enter the present mouth freelys

. o8 openad, ¢ {W;:*!!a& the old entrance could probubly be closed, and the new
0 9. After most 5}e{mm between two stormy seasons. ' ;
o entrance, Tl B Oidering all that bas boen urged against tho proposed
o has already z. Exce = fg* Governor in Council adheres strongly tc the opiion
. entrance will inmvoive 4 vor of it. He considers that the retention of the eastern
 migh ofherwise o&nﬁdggﬁloss' of the greater part of the advantage which Madras
alss, in all probability. 3 yolex?%t to obtain from the harbour, and thet it will
% v ¥, Involve” heavy and ever recurring outla’y to repair storm

. And 1 am dir el
the decision that may l:eecat:nd 723 thld that this opinion is in no way contingent upon

Bouth arm of & 5 with respect to th : viding the
with, as ‘recjm}:;f ﬁé"’g’ rwith u wave-brenkgref3 1f sn:hn;::::gn f(::‘npr;' tlisp%

be opened within the suy t‘? Madras Committee, the mew eutrance can probably
but if otherwise, this.(}:::,r(n 480,000) named by 8ir John Hawkshaw’s Cominittee ;
by the same boky at £195 e &re of opinion that the additional outlay, estimat

£127,000, must be i R :
our and the security of vessels i{;ml;e tﬁzg:iied in view to the efficiency of t?p

10. 'rhe uest' g
may, in the O;,I‘mio;c:; of whether ships could safely ride out a cyclone in the harbout

to enable v. m{:g;ﬁ mto sufficient warning is given of the ayppr:aoh a cyclone

 doub that » yanay L L setid they desire to do so; but it is impossible t0 SBIEEL
if the eastern entrance © harbour would have a much better chance during 8 eyclone

rememberod were closed, than if it were open. It shonld, moreYefs

. that the main oh}
daring the brief 5 object of the harbour is not to provide a refuge fof 1""“!”
shipping °P8!'atiopgqxi of eyelonie storms, but to socure smlz)oth water for landing wd

__ances ordinary weather, and to protect the jetties and other 8ppi-
. \ccessary thereto from the destructive effects of a cyci'one to which #8877

i "
5. Tam directed to again solicit attention td those opinions; and, in doing so,
gest steamers visiting the port; men who have known this coast and these seas

eney in Council earnestly requests that the ‘l“em“

against it ; and in paragraph 12 they continue: * Though the
1g from that quarter as from the south-east, they now propose a

variably been from the north and the o |
t Etlmmmem m&ﬁm north-east” As matter of fact, ﬂmmnd

. anddon t disperse hefore reach
. would W hefore reaching the shore at the base of the harbour Those seas
iy e n::;“" entrance by the proposed protectinghors.
i axther objection to the north-cast cntrance raised by Sir John Hawkshaw's
bW 1 bat T m“*@:gdport)mat “ there would, forz considerable time, be o
weight thereto, 1 &m directed to state that this Government do not attach mueb

19

“ora Jows 1884, No. 1437 W, Poncio Womss, 3

they;;m l"xi’md'fQ the ﬂn’%t inﬂtanoe of the sea from the east.

iable so long as : | _ . the
lﬁﬁ:} s:onovt%sme of this aort was wrecked in 1881 ; and unless the propos al to close
the eastery entrance is accepted, it will be useless to abtempt their reconstruction.
e 3&@&3&&;;&!@0&1-@;&&_ duce the width of the present eastern entrance
- w&ﬁﬂfegt, ﬂﬁ%iy}tjis?m‘ewadby Sir John Hawkshaw's Committee Einﬁmgraph 22 of
R ) at Pam di : b

directed to observe that this teo is more 2 nautical than

thelt lats g qn ﬁonrﬁd&atthghtef Jocal nautical opinion has been recorded

ap 'Wthe,p‘r’opaml;- Upon this point 1 am to yefer to paragraphs 25 to 27

B Committossfst ropoes. . With that opinion o record, His Exosllency

in Council must continne to ject to the proposal. A

t to the second point dealt with in the ps pers under acknowledg-
tion to be given to the sea-face of { Ie prlgnr,l am directed to

" methods of reconstruction quoted by Sir John Hawkshaw's Committee in paragraph

18 of their last report, namely, the random block-work system. Its adeption was

stvongly recommended by the Madres Committes; and as Sir Jobn Hawkshaw’s
Committee consider that it may be adopted with safety, it 18 hoped by this G"V ern-

 ment that all objection will now be removed.

13, With respect to the third point, namely, the chief executive authority
under which the refshomf&tzn' of theharl&uz is tobe‘{gynedout . 1 am directed to draw
attention to paragraphs # and 11 of General Sankey’s letter, under date 4th July 1883,
No. 1866 W.. where the epinion on this ymportant matter of His Excellency the
Governor in Council is stated clearly and unmistakably ; and T am to say that His
Exocellency*has seen no reasin for modifying that opinion. 3

T have the honor to be,

o Sir,

Your most obedient servent,

 (Sigeed)  J. SHAW-STEWART, Colonel, RE, .
i Gt Bearetery to Govt.,, P.W.D.

-

- OIOTACANMUND,

 Dth June 1884 .
X
Exd E., Fernandes. i
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v PUBLIC WORKS.

Dated June, Oth,
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et b e h
8th June 1884, No. {437 v
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Madras Harbou? |

Expressing opivs
connected with ' pro
restoration of the —

. Lgrrer—irom

4rm Joux 1883, 1%1353 W,Pm.t ‘o"‘Wou's; . :

Y

"3

 PUBLIC WORKS DEPARTMENT.
e | ‘—__‘. - _ L R

Buildings and Roads: .
Civil Wo!}kn.b :

Covoxer R. H. BANKEY, C.B,, R.E, f ' i
et  Secretary to the Government of Madras,
& Public Works Department,

-

To | i ;
Tae SECRETARY 70 tae GOVERNMENT or INDIA,

Pusric Works DEPARTMENT.
Sir,

With reference to Despatch No. 10, Public Works, dated 8th March 1883, from
the Right Honorable the Secretary of State, on which this Government was desired to
consider the recommendations of Sir John Hawkshew's Committee on the Madras
Harbour, dated 23rd January 1883,  in view to assisting the Government of India to
arrive at a decision upon the course which it will be most desirable to follow in refer-
ence to the work of restoration,” 1 am now directed by His Excellency the Governor

in Couticil to submit the annexed report of a Committee which was lately assembled at

Madras to frame the needful estimates, and to consider the question of restoration in
all its bearings. ; o

9. Tn the first place, as regards the estimated cost of the works, this Committee,
on a close review of the rates of work, time mmred for execution, &e., find that to
restore the breakwaters on the plan most favored by Sir John Hawkshaw’s Committee
(d.c., as per Sections Nos. 1, 2, and 3 of their report) would be as follows, viz. :—

(1) While retaining the present Harbour entrance . ... ... 50,93,980

(2) While reducing the entrance to 450 feot ... 51,85,580
The latter sum compares directly with the Home Committee’s Estimate No. 1, amount-
ing to £479,219-15-2. hg 4 :

3. As will be observed, the Madras Committee have shown by the highest
nautical opinion that it would be dangerous to decrease in any way the width of the
present eastern entrance, and that so long as this latter is left open the Harbour must
remain exposed, as at present, to continued disturbance, as well as being a perpetual
source of the gravest anxiety to all concerned during cyclore periods.

4. They further show that, while carrying out for the seaward arms the random
block method of reconstruction, which is stated to be * a safe system to follow” by
Sir John Hawkshaw’s Committee, the objectionable eastern culrance may be closed,
and a perfectly atill-water Harbour ereated, at a total outlay of . Re. 61,42,626, or for

Rs. 42,064 less than that needed for reconstructing the works in the manner most
approved by the Home Committee.

5. The incidental advantages of the plan suggested (see paragr_aphs 46 to b4 of
the present Committee’s Report) are so marked that His Excellency in Council trusts
they may be fully weighed in arriving at a conclusion in regard to the completion of
this great work. : : ;

6. Not only would the Harbour enjoy complete immunity from disturbance
during ordinary weather, thus facilitating in every way all the trade operations of the
port, but what is of the highest moment, no ships need be sent to séa on the commence-




ment of a storm. It is impossible, in the opinion of this Government, to lay too great

stress on this single fact, or to doubt the soundness of the reasoning on which it has
been established. '

7. Not only, moreover, could the Harbour, under the altered condmons', t‘t):a
dredged out and its area increased to any required extent, but, as observed b}.f 2
Committee, it might, by a suitable system of defences, form a complete Harbour of refug
n times of war. ’

8. As regards the resumption of the works, I am now to submit that every da()i’ :
delay is adding to the cost of establishment, and continues the disadvantages undae
which the trade of the

168 port has been suffering since the cyclone of the 12th November
1881.

9. Everything is in readiness for pushing on operations, excepting the needful
machinery fo

chinery for placing the blocks in the manner now recommended, and as regards
Which it is probable that Mr. Parkes's services might at once be availed of.
3

3 SO. soon as the duty of providing this machinery has been performed bY.
Mr Parkqs, it is thought that his further connection with the work should cease;
lndeed,. His Excellency in Council would be well pleased if his services in the pO.Sl?‘O';
of Engineer-in-Chief for the work could even now be dispensed with. His _ongum‘
plans for the Harbour Works have had to be abandoned as proving unsound in Pm(.i
th:,i;nd he no longer commands the confidence of this Government as its professiond

”

1. On the other hand, the present Superintendent of the work, Mr. Thorow=
good, by his assiduity, intelligence, and the soundness of his professional views, has
established for himself a confidence which is shared alike by the Government and the
public. Were he constituted Engineer-in-Chief, not only would Mr. Parkes’s salary be

saved, but the very serious inconyeniences of his absence in Loudon and divided
control would be at once put an end to.

Soliciting very early orders,

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

Signed) R H. SANKEY, Colonel, R.E.,
g Secretary to Govt,, p.W.D.

Forr 81 Grorex :
4th July 1883,

Exd A. F. Goodall.
Spare Copies
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Buildings and Roads.

 Reap—the following letter from Colonel H. P. BROWN LOW,;R.E., Deputy ;Secref'-

tary to the Government of India, Public Works Department (Civil Works—
Miscellancous), to the Secretary to the Government of Madras, Public
Works Department, dated Simla, 6th September 1883, Na. 341 M. (— ‘

With reference to yonr letrer No. 1856 W, of the 4th July 1883, submitting a
report by the Committes appointed in Madras to consider the best means for restoring
the Harbour Works, I am directed to forward a eopy of the Notes drawn up by officers
of this departinent on the subject, for any remarks which the Commities may desire t¢
offer on the suggestion made by Mr. Molesworth. v

Ogrnen -dated 220d September 1883, No. 2662 W., Public Works,

 The Notes reccived with this letter will be referred, for consideration and remarks,
to the Committse appointed on 50th April 1883 to report on the subject of the
syastoration of the Mudrss Harbour Works,
9. The Committee will re-assemble under the Presidentship of Colonel J. O,
Hasted, R.E. ; and their emarks should be submitted at en early date.

(True Extract.) ;

e (Bigned)  J. BHAW-STEWART, Colonel, R.E,
: Secretary to Govt.,, P,W.D,

To Colonel J. 0. Hasted, R.E., with spare copies of enclosures for distribution.
,» Captain J. H. Taylor, R.N.E. 3 :
T B. Marshall, Xsq.
., F. N. Thorowgood, Eeq. :
N. 8t. B. Beardmore, 1isq, ’ v i
Miajor C. Bowen, K.1u.

Exd. E. Fernandez
Spare Copies
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‘ Mr. Parkes does nat appenr hxtherto to have made prov:mon
for lighting | the enh:ance of the ilarbour Th:s mll be nec.essary,.
 but we have not sufficient mformahon to propose a plan for or
to»estnnate the expenseof doing 11; SR ke

S

- el

We have the honour to be, Sir, |

Your very obedient Servants»,
. JOHN HAWKSHAW,
JOHN COODE,
"1 G G. BTOKES.
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lﬁl ﬂﬁt vory dlﬂtuwt o '
pinion om the rofm;l Wm s
: widuydwm;cmyuehemd has long impressed itself on
| ogpo:&futy of witnessing the effect of the wuves which come in_
Committee have felt that their duty would -be very i
they left unnoticed this ‘blot on the present seheme, or if
t their el u, Bot ouly as to the infeasibility &
' nocessity for olosing the latter
o daatbos wht thi Sireotii of ti il v Rt it
W ¢ d on of the wxnd, the unceasing swo
Wu iﬁﬁ__ olls in ‘with the crests 6f the waves parallel, or verygnearll; :: &i:h! const
80 case s it belicved that the angle execeds 30° to the genéra’l line of the
. Wt u;__ﬂm seas enter the present mouth freely, and, owing to the small
Ty are not befwemacbmgtheuhmﬁmblng
d particularly with the
such times tho sea inside the hatbour, though not n’h‘n as outside,
erous charuoter, being * broker, Taklsh these and

{B)By the ommon
A andtoE‘on';

deration, the Committee have to nless behi
.. m entirely the present entrance, no m‘i’ﬁﬁf‘”‘ n:vg e 2
- h,. dﬂntwkuatpmentdwgued A Vgt !
o this "" Y beg now to submit a Bflator the osmpletion of the hurbour Rt t{lew ebith b6 5??@
e!tunatu D, E, F), the leading features of which are— ’40 o thin ool Master and‘Dgpn
m entrance 900 feet in "‘d‘b' mn ﬁ"m 3 to 7* w”" : following obeervaug:m ekl
"?lt angle of the harbour Lk “(1.) The proposed entranoe ¢
m entrance, cross currents and winds that affeot

“(2.) The pmposod entrance to ;im no;:h 1&0 ' dl
hich is im e under the conditi

e o e et Bk fhe Madoee Hastout™
41. The Committee have adopted the conclusion ;

to the effect that the protecting horn should be riot less than 6
out tangentially to the curve at the north elbow, and curved

tand advantages of this mpmd&u
¥ sttention to WOor t"w vlv)hwh, vﬁhnotn:;:lgg
oyt as recommend the Em Oonmnt
ﬁmemmmdt:admugo. 4 i
prof ection to be given to the rtlonl m
nortb and to point B on the south pier, %n Homo 3

(D'“nnz No. 2) for both alike, b le udmtnng the or the better to deflect the seas from the entrance and m ‘the
\ m,mtechan for the nort;r t'hoe;e ;t’mﬁ;g ghow that s :;Se a pena contracta form of entrance for the more i
‘“‘m‘ pier. - Not only has the seaward face here not in any way to the general parallelism of the erests of the waves

ore, it is doubtful whethe:
ti long a protective horn will be found to be in | sable, but as it s
mmpr:otoo:r:o on tge sffe side, the Commttea ha% provxde& for- one 606 feet !ong in
the estimate, '
49. As a matter of detuxl it may here be mentmned thst the concrete bloeks
which now encumber the. work at this point wﬂl in all probabll;ty be broken up by
. ‘ 2

Mﬂ}’ 1o Proboblhty that such’ Wl" oecur in any storm

:b::;v:;:d have invanab!y bedrt from tho northiand ‘:mrfh-
- di gocumudations already proteet the work for 8
2 f“*s and show & tendency to advance ﬁeawurdpa]:;ug this pier.

i



ach
Vessols of Her Majesty’s

s of thair Teport, sorrectly draw attentior
vour, net much more chn the outward
of any draft; but, as will no doubt at once

made must, by affording the means, Whéno
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: I have tha honour to submltﬁhe followin '

g remarks on the Rezp
gg;h(i,rcot;mmlthm cousisting of Sir John Hawkshaw, 8ir Jehn @ Qﬁde
i fesdor Stokes, in aceordance with the request conveyedsto me

reference from Mr. Danver«, dated“Bth mstant. The

2, Tt shonld be understmd that, alth ugh i was g Frequent 20
1‘081’8& of thcl;r inves

matters of fact, a.nd as to my own
also conveyed to them sever:
~ pose by the India Office,
arrived at quite independently of we. T was
:Dha!;acter élxll ]i%c&mber, and the plans a.ttao
e on the January, but I'did not see 't
-?l%rded to me on the 5th imtiu&as above,

3. I haye thought it desirabie to mentic
my own share in the inv ion not’ hi
admitting that the course adopted by the Comt
and at the same time trustmg ‘that the Begort & ‘
intended by the Government, ¥ would submit that sidering
conclusions, and taking action upon them, & large allﬁw'mce must be
made for the fact that the genflemen compo sing the Committee are not
PmOnﬂly uainted with the locah!v and that theu' Ioca.l mt’cr ati
was ’o’ﬁtsmed at second hand. - ]

4. 'I'nis consideravion will Hof aﬁect‘m%ﬁiﬁf
- mendation, but if does materially affect. the position of the line of demar-
cation between fixed prinei ciples and details which may be subject to
modification in respect of ei relation to local circumstances. T
_ details of their plan should be%new od. T would submif, rather as ill
tratmns of the general meaning g‘-f the authors, or at most as a basis for
metmate estimate, than as # basis for jnstructions to the engmeer .
ion of the works. '

o will be charged with the exécuti
ied in the above remarks, SER

5 5. Subject thensto the hmxtatmns impli

¥ may state that I have, consideration, come to the nonclm;wn;‘
to acquieseé in the general recommendatm of the Committee that the
additional strength required § en by a large wave-breaker,

. consisting of concrete blocks laid ab random on the sea face. I need °

¢ not say that 1 have come to ghis conclusion with great reluctance,
because # involves a very 1o ‘;ddmonal outlay, W hu,h would have
been saved if the more mexpemn ¢ plan which i proposed in Mare

ot last had mot with independeut_professional support do mot

ELos, o P o elik s : : | : - however, that T should usciﬁed in urging the latter further, even 1f :

v bl Rad s T » gt ; : : my present opiniony that 1t would have possessed the m’cessaryeleme nts
i Pl Sl g~ e SR R S i . Of stability, should remain unchanged, for 1 think this to be essentially

' I o) ' A g e : one of those cases in which action ehould be taken only with a strog : ;

concurrence of professional opinion. { is a matter upon whi hich there

is no very direct experienee to guide us, and the theoretical conside raﬁom

applicable to the case are mvolved in some doubt Moreowr lt

AS

®

W R
~
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el g B

% 5 >_ 5 ] :
B s e albie the stability of the work would e brought 10 &
e ¢ there might be doubtful in the quﬂtm‘

satisfactagy test, so that whateve
mﬁ% ansolved for an indefinite time. 5
6.°1 have been of opinion from the first that thé system of m%‘:z
$locks is the only alternative o my original proposal, and I think
the dimensions of the motnd auggmtﬂl by the Committee aro the lelﬁ asé
of the piers. These

 ".dimensions are considerabl greater than
i from ftwo or

tive o my pml‘ ’. :
ch 1 always feit to bo insufficient, though 1 W unwilling, Wit

data than were accessible to me while in India, to attempt to orm.
| finite gomelusione as to what was really adequate. Wg{
N in May last 1 have given much  attention 0
sabjeefi, and my conclusions, based on information derived from
Junrterss, are very similar to those at whinh the Committee h”

5 S0 far, (horlofé, 1 am_antively ¥ docord with the Committee, and
Was far as it is pessibie O dissociate genersl principles from their fnﬁ;
estiong to = punicuhu ease, our accoard, 1 beliove, govs mueh f = ;
But the present this 18 a8 fur ae T foel justified in ful{owmg @
sctunl lines laid down by the ommitte thoagh, with so mueh” ,
ground for ow’ departure, it is hnd!?ﬁhely that there .would be any
viry great diy evgence in the further developmend of our views. . *
ion of the rapdom meund systemn instedd of 1 buiit
addlitions 1 proposed for the 1,000 vards most seriously damaged i
in roupsd nniubers, an additionsl expenditareof 15 lacs of rupees 10 the

inn) estiddate. .The contintiation of the same ysten
: ‘would involve still

ear
three quarters a yei % .

,4:7

1&_ lﬁ“‘ﬂ of lu.' it
_.?&mmmm}@-. with gradually deereasing dimensions, wol
Sfarther escess™of ontluy, so that the lange cstimates given by thﬁ" ::é
. self fra

ed by any that 1 codld myseit ¥
to the Committee and

.
. mittec wonld pmbably e approach
upon a design based on the ground cominon

- *

¢ the amounts

8. 1 may therofore sug L, 08 8 gafe‘ aséummion, &b;‘ cpgace
&

mlf)ﬂ of the ﬁlmn“.i"d'vlqw’ of the a ion. o3 i ok
10. It may be assutned, howover, that the sum of 450,000, the esti-
Wate for the schemo 5}‘—‘““*'“)’ recommended, is ©q aivalent to 48 lacs ©
gt rupees, and that it may also Do taken as - marimunt subject 10 probable
= ﬁ.mgmuyn. [ find that the rates upo which this estimate is axe
il uf in excess of those upon which:the work has been hitherto carried
out. I furuished thess latier to the Commitice, and they appear

, mnade them into sterling money at the rate of 2s, toa Fupe and
the slight sglditions. This excess is, 1 belidve, an allowance
oot Siditional plant, s allowanco which 1 am i L
as a soparate item. Assuming therefore the wtiw
e, T can coulirm the total amount. Credit, howeves,
' value of materinls now of the ground, and avail-
SRR wors svd concrete blocks prepared for the onds of
g o - g gl o el This amounts
_ Tt. should also be borne in mind that the estimate is

» cost of the additional 100 feet of pic d to
rance. from 550 to 430 fect. Th “Wald e

1 Et:g tbh]omost

xtent ey
. hﬁm‘f‘;‘ﬁm& use.oc k’f‘l;:
+ this vesmost, Lt 1
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