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Etaph 80 to the end), and to the further development of
this 1 have since,devoted much time and consideration.

4. Tt is right I should mention that while I disclaim any responsibility in this final decision
'in favor of the eastern entrance, 1 entirely acquiesced in it as the best under the circumstances,
though hed my opinion been officially asked I should have been disposed to say more about the
views and arguments of the nautical men locally consulted than was said in the report of Sir
John Hawkshaw’s committee.

_b. From, the above it will be seen that there is nothing in my past atﬁtu&e..in regard to
this question to prevent my acquiescence in the adoption of a north-east entrance, if such reason
is shown for it as will place the decision on a logical basis, even though I might have to yield

comething of my own estimate of the balance of argument on a question on which there i

admittedly much to be said on both sides ; but T think it my duty, holding the pesition I do, to

ive what assistance I can to enable the Secretary of State to decide whether an order based on
o recommendations of the present committee can be cor rod as final and unassailable.

6. With this view I have given careful and critical examination to the evidence and to the
committee’s report, and I am bound to say that, in my opinion, the adoption of that as a
basis for ‘
present laboring, but will rather tend to introduce new ones. : kL

7. 1 do not propose to eriticise the ‘report in detail, but, in justification of the opinion .
above expressed, would beg to direct attention to three points suggested by a study of the
report:—

Lst. The introduction of a question of far greater importance than that of the entrance,
which, if solved in the direction indicated by the committee, would render the
further discussion of the enfrance question quite superfluous. L ¢ S0 "

2nd. Its incompleteness as an authoritative basis for the action of Govgmment.. i G

Srd. A recommendation in a matter which, from the committee’s point of view, 18 onz
of secondary importance, but from my point of view of primary importance, a};l_
to which, in my cnpacity of responsible Engineer of the works, I think 1t 18 within

ol the scope of my authority to take exception. e

8. The first question of importance above alluded to is set forth in the second paragraph 1T

age 2 of the report. It is that— B b £ Bl
« 8o rapid and regular is the encroachment of the;sand on the south side, that, if continue

at the same rate, whioguw have strong Teason to apprehend will be the case, within 20 years

the depth of water at the south-east corner will be reduced to four fathoms. B i

PR B £ cod i rance at toe =

2 sed as an ent against the formation of an entran

i apprehenmsgi\ '::hlilch has nemen segrious’ly entertained on aceount of the fact that

o wﬁz’&gmg on that side of the harbour, but it is now for the first time mtroduoeﬁl ﬂg

til : s;:lnth@ committee’s next paragraph as an argument against the eastern Opening, though 1

;dls " e is made to its cousing any difficulty at the site of the north-east opening. i

e bmit that if this apprehension of the committee is to be taken as @ ground

9. Now I sul P71 its nécessary consequences. ‘Those consequences 8re

for future action, it must be taken with all 8 BORC N ajority of the persons now eEip By

that within 20 years, that is, within the hfeh?}f o e 8 ma)oriy 'lfbo lost, that 8t a time

or about the h?rboul;:, t&eﬁnﬁg:ble i 'l:lgloe of the soa face of the harbour, and by an
ot very far distant ~ 1 )

?nevi ble contimuance of e 'Pmes';?hus the present generation will witness the gradunal

gubject to the same destructive e d the reduction of the advan
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psorption of the harbour in & masm - ior to what they were before
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life of the harbour, without making any allowance for the opposite movement in the north-east

. monsoon, which was known to be considerable, but which could not then be definitely determined. .

Fifty years, therefore, with a considerable, but not at that time accurately determinable, addition
was taken as approximately the fime during which no measures need be taken to prctect the
harbour from sand.

13. Bven after this the question was from time to time raised and discussed, but one
objector after another dropped off, and since 1879 the question hae'been absolutely at rest.

14. In the meaptinre the movements of sand have been carefully watched, recorded, and
reported on, so that if any one were disposed to object, the data were always at hand on which to
base any adverse theory. But no one has ecome forward, and, on the contrary, the accumulation
of facts has been such as to confirm in the most complete manner the correctness of our original
anticipations. Each year shows a slight advance of beach, and the advance from year to year i
so regular, though proceeding at a decreasing rate, as to show that the acoretion is not the result

ot

of casual and variable storms, but of some regularly recurring seasonal action. The oblique -

stroke of the light but coutinuous surf on the beach is generally acknowledged as a sufficient
cause for the results seen and recorded. ;

15. A position thus built up by the confirmatory experience of 10 years has a strong oresump-

tion in its favor. It may be based on a fallacy, but I submit it deserves to be attacked, if it is
to be attacked at all, by some well-d®ined alternative theory. For such I have Tbgen looking
anxiously sinee I first heard the committee were not gntisﬁed with my position, but all I have got
as a result is the vague statement of their apprehensions quoted in paragraph 8. | :

16. This statement is based on eertain figures from which the committee and mysslf ‘draw
very different conclusions, In May 1886 there was a heavy eyclone’sea which produged certain
exceptional results, the shore line was considerably washed back, and there was a considerable
accretion of gand at 1wo, ‘three, and four fathoms under water. . !

17. The committee oxamining the latter alone came to the conclusion that it did not bear

out my contention fhat the advance proceeds in a decreasing annual ratio, but the contrary,. -

and thiey show thab if it continues at the same rate in future as in the last four years, the four-
fathom line will reach the sonth-east corner of the harbour in 154 years. This period is increased
in their report to 20 years, though upon what grounds does not appear.

18. My deduction from the same data, but including with them the upper arts

slope which were washed back, is that the rate of advancegis decreasing, and Il:ﬁ:t tIt)le meg.fn:rlr:
ments as a whole show that the disturbance of the storm of May did not result in any addition
to the normal year’s accumulation, but simply redistributed it by drawing down sand from the
shore. Thus, my original ‘calculation of 50 years as the minimum estimate,of the life of 'the
harbour is in no way affected, but the measurements show that the originally indeterminable

_ addition to the 50 years may be taken to be at least 10 years, so that -ﬁbere is ialf a century to
run from the present time. I think it unnecessary at present fo cite further figures, but I may

say that, if a further investigation were required, these would be forthcoming, and would
confirm in a remarkable way my general conclusion, ' '

19. I should add that the difforence between the committee and myself is not limited to the
question of 20 or 50 years. There is another point of almost equal importance, I contend that
it is now well established how the sand eomes, and in: what quantities it comes, and therefore how
it may be intercepted when it becomes necessary, and what the cost of intercepting it will be.
Tt may be added that that cost, which will not be required for 50 years, will not thenceforward be
a serious burden on the trade, On the committes’s supposition is no such knowledge. If
the sand is conveyed by currents (which, though not suggested by the committee, is the onl
other conceivable vehicle for its transport) it is impossible to say how ot where it will be deposited,
or whether it can be in any way controlled. il vy
- 20. 1 have now shown how very different are the conclusions drawn by the committee and
myself from the aahm data. T ‘hope'yjj[?hﬁmralso.shown»tp the satisfaction of the Government that
my conclusions are not of & character to be set aside in favor of such a vague suggestion as that
put forward by *the committee Bub if the case ended here I should hardlyugeel justified in
asking that the committee’s \.f:%e stion d be set aside in favor of my conclusion. 1 could
only ask that a decision should be postponed pending & ‘reference to further experience. Mean-
while a continuauce of the present heavy rate of expenditure on the works would be hardly
s ustifiable. | { W o i 4
T 91. But since the oqmmittge‘ ceased their sittings, after the members had left town, and
while the report was in oiroulation for signature, information has reached me which I think has
brought the question toa practical test. A survey was made in September 1887 which shows the
exact position of the four-fathom contour at that date. It will be remembered that the °
committee’s apprghension was that this would continue to advance at the same rate asin the
four years previous to 1886. I contended that the advance in 1886 was exceptional and raised
the average abnormally, Te

xpressed my belief that future years would show, not a retreat
a d rate of advance till the averagk normal annual rate was restored. E Rt
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thzg'f 'I}.‘lhe following aro the facts shown by the recent survey. On the line of section 300 ‘faet -
b é;d* 0 pier the average annual advance between 1882 and 1886, and which the committes
°xP°.GO' to cffntmue, was 120 feet. From 1886 to 1887 the actual advance was, however, 10 feet.
B %ghfz :;I.xe of section 560 feet south of the pier the anticipated advauce was 96 feet, the
i: ?O‘gﬁf)n;m 0 piex: iy a'ntiei.P“ted advance was 78 feet, the actual 30 feet.
Th ,’;ﬁ h rom the pier the anticipated advance was 65 feet, the actual 70 feet.
third hid ﬁ seet-mn‘w.":s not repeated, but this as well as the fourth; and to some extent the
b shown in 1886 much less exceptional disturbance than those nearer the pier.

23, Now, in view of thess facts, 1 think I ould have
‘ . ; L8, : tep further then I should ha
ventured to do before the receipt of this i g nay go a & t = S
AP st T T e ;Pg rg)tx l:ﬁg.l\:ssuémfatwn, and ask that this suggestion of the

24. 1 now proceed to the second point named in vaph 7, viz., © The incompletcness
of the committeo’s decision as an aut}r;oritativa basig fg:r:fe gctiox; of CGovernment.” ?Un this
point I need hardly explain that I do not claim to have any voice exvept as comtributing
mnformation necessary to enable the Becretary of State to form a decision.

25, 1 would remark that there is this peculiarity in the subject referred to the committee.
An authorifative decision upon if, fully endorsed by the Secretary of State, is already in exist-
ence. Sinee that decision was given, 34 years ago,l there has not arisen any new evidence onl
matters of fact, nor has any new question been introduced oxcopt that of the advance of the
sand, which has been introduced by the committee themselves, and not by any of the witnesses
on one side or the other. This question, as I have show, is of far greater importance than the
question of entrance. It mustbe dealt with independently of the latter, and in one of the $hiren
following ways, each of which will saggest its own eonsequences. 1f the committee’s Vleg o
the sand question is to be accepted as proved, I ean see no other conrse than to at once aban 0;3
and close the aocounts of, & most nnfortanate and ill-ndvised #ndertaking. If the quESIOD 11 L

* be reserved for the test of further experience, further outlay should be suspended till Uma i
solved it. If it be at once and finally rejected, as I think I have shown may be safely | i
then the effects of its removal from the committee’s balance of argument must be considercd-

26. Taking the last alternative, it is tobe observed that the point is introduced by the
gomsitee 'f‘?“mj% o ment in Tavor of the north-east entrance, Buf thors 18 “_'\?%fng
showwhat wel it they give to this argument, and whether its removal will ff“’“’#“m % woid

If it did not, then we should have two co-existent but conflietin; judgments, b"“,"d ﬂpgiok:s o
evidence, one prenounced by Sir John Hawkshaw, Sir J ohn% o, and Professor )
other by Admiral Salmon, Sir John Coode, and Bir George Nares.

; 27, This somewhat peculiar position derives importance from #
] to light by this inquiry. I have said that the evidenoe as to ma R
‘ the two committees. In the evidence as to matters of apinion there is a marked _q_qnb{ﬂg el
4 the two. In the earlier case the nautical evidence was revntsd to be’d?al;!t o gament

fact wiifch has been brought

9% “did the north-east entrance This alleged unanimity no dou hadgm;tmhma e ant Of |

G = with the Harbour Trust B vith the (overnment of Madras, an xog
, [Indisbutitisan ot ehish mo longar existe,Tho unsimity hee complet ¥ broken up;
. Pl _and it i8 now shown nautical opinion is Very much divided on the su ]

.Mf,h : Anuil T = f T g b ) Rd £ fSVOl‘ Of the
- 28, Under these circumstances, is it certain that the prosent strong {qeml:mg slfocessm of the

© north-east entrance will b permanont s ? Phe immodiate 3¢ Pl .
_ late Captain %:t;lor maybga an ad::;:: of the eastern entra nu:i hgl'%?;l;:::eftglfu:fi l]i!o:;iﬂ:;
-‘.“a i s Ofg o shiiton s virdh el qumnra‘sdges. May not these congiderations,
| give rise to an urgent demand for an appeal from

ik be supported by the precedent of the appesl granted
= ‘ ‘ y : , dgﬁo!l ﬁl‘&
3 edin#ragrﬁ ah7,astot‘areoom?nﬂn N ‘
L e x;etnn?:; yiew 18 one o? secondary importance, m‘m{
Al v importance, and to which, in my capacity of respors '1 foar it
LT T e e onomo of my. authority to take eXCePOOS iy oiticn
: Iready sai humﬁg@renhm‘eéﬂﬁhm otherwise "’-hes olation,
: T have now to say may do sometin wm .
N e A
tho. oonmittes o the 296k, Jine, several schemss
- entrand hown to | my optnion wupon then was asked I wes ;
~ choige was virtually limited to two, which I w ebll A and B. Hawng ]
considered these I was ablo to speak definitely, and I gt ve tho preference, 10 gapevns
4 % wgdeaiéeﬂy toplan A. There was much general disonssion of the ma
. with the strong impression that the members of the com ttee were equally i
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31. Several weeks afterwards T was regiiested to furnish estimates of these {wo schemes, and
fuding that my satisipation that the cost of plan B would be considerably greater than that of
lan A was fully confirmed, the difference bping nearly 5 lakhs of r'.;pucs,“m}«i remembering the
jmpression made upon me that the coramittee were fully alive to the other objections to e B
which had been fully discussed, I did not think it necessary to repeat thaso Ju wabin e, and
furnished simply the astimnates m abstract. g, &u
. 32. Tt was therefore with considerable surpriee that I afterwards found that the commities
had adopted plan B, with all its ohjections, ps their final recommendation, and wake no allusion
in their report to plan A. My objections to plan B are, of course, mainly on engineering
counds, and these might be outweighed hy any eonsiderable superiority on nautieal grounds,
%ut it is & case in which it is impossible that suth sonsiderable superiority can exist. 1 camnot
admif that even the fmgnleermg_member of the committee can be so good a judge as myself of
the relative difficulties of carrying out the' two schemes, and I submit that it is a matter of
detail in which the committee’s recommendation may be amended so as to make it conform to my
views. 1 do not now trouble you with the details of my objections, but I shall be ready to
furnish them if required. ' 3

33, What L have now to say is dependent upon the substitution of plan A for plan B.
The estimated cost of plan A (in addition tc the sanctioned estimate) is Re. 18,11,411, with an
overlap of 600 feet, or of Rs. 20,86,677, with sn overlap of 800 feet  This is supposing that its
adoption is decided on before the work procecds any further. 1 find that if the work wero
allowed to proceed upon the sanctioned plan till each pier is built to within about 300 feet of its
termination, and the formation of a niorth-east entrance according to plan A were then ordored,
the ultimate extra eost would be something under a helf a lakh of rupees, say 184 lakhs or
21} jakhs.. = i .

34. Tf this were done the harbour would be virtually restored to the state in which % was
to the storm of Nivember 1831, for thie last 800 feet of each pier wre standing in a state
to give effectnal shelter, and the qu.estion -:';-f,:’a ff:umgv:,‘. uf_en'tmnce mig then be reconsidered in
viow of the actusl effocl ofthe piers as originally designed. = The trade would theu have the
benefit, such as it is, of such a harbour in a virtually complete state peuding ‘the construction of
tho new entrance. To earry out the work te that extent would take about eighteen montbs,
during every month of which time the shalter would be improving. To proceed on the plan
recommended by the committes, the first two or thyse years would be 5‘-1‘.{!?1'( in opening the
harbour still more to the sea, and that in the moest danpoerous po-sible form, while a further thres
yoars would be cecupied before anything like officient shelter would be obtained.

prm-iuus

35. In conclusion, I would beg to call attention to one point which hue not been mentioned
bythe committee. Phe committee have stated very fairly how various admitted ooili would ba
eured by the construction of the morth-east entrance, . For these evils Captain Taylor and others
anly allow the possibility of ome remedy. It should be borne in mind, however, that many of
them can be cured by other and less costly remedies, a8 1 have previously shown. Credit sbould
be taken for these on the §1d9 of the easternentrance without neaessm'ily: assuming that they will
place the whole balance of advantages in its favor.

Onpir—dated 16th January 1888, No, 153 W, Public Works.

: 5, ! ’ ‘
Communicsted, in continuation of G0, Neo. 3484 W, dafed 20th December
1887, to the Chairman for an expression of opinion by the Harbour Triust Board.

_
{True Lxtract.)

L
e e {fe-zpt}iﬂ', Hiw
Under Seey. to Govt, P.W.D.
To the Chairman, Harbour Trust Board, with ene plan snd copy of report. &

Marine Department.

i ¥

Exd. J. Mosés.
Spare Copies
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5 Lam directed to again solicit attention to those opinions; and, in doing 80,
f:rpomt to the fac_t th“t they represent the views of experier?ccd men, commanding the
fmgest s?eﬂmm vmtmg the port; men who have known this coast and these seas
ni yearﬁ and Wwho have watched the progress of the harbour works from the bggm’
';{g‘the there be 8Ly more competent nautical authority, thoroughly cpnversant

1th the somewhat complicated local conditions and with the nature of cyclonic storms,

Lam to state that Iis Fxcell cy in Council earnestly requests that tha quesfion &t :

 1ssue may be referred to such authority befors it is irrevocably decided.
2% angshf;?u 'ng: connection with th?z; point, T am directed tg observe that Sir John
of the nec: i iﬂm‘% appear to have misapprehended the eircumstances from want
that duce g ey ocal knowlodge. Tn paragraph 11 of their lust report, they 8800
 that eﬁmwg = 4 they considered the question of forming a new entrance at the south-
mms Qt;t: f*ftmim rted against it ; and in paragraph 12 they continue: *Thou, the
. winds blow tﬂ;% sa¥ that the strongest winds are from the north-east, and ough
e R b uﬁa? long from that quarter as from the south-east, they dow pruprse a
. that, ifa Bi)ﬁtharg open to those prevailing winds.” The argument bmngappmzz
i i g i « e e S
7, With advertence t6 this. T ; 1ras Committee did not
U my i shenki is, I am to point out that the Madras Comnuttec &
o ﬁ{ ;?g:giﬁgst winds were from the nogth-east, but ¢ the heaviest seas yet observed
ey variably been from the north and the north-cast,” ~ As matter of fact, the wind
the year aﬁfﬁﬁﬁm blow from the north and north-east for more than four months of
eight mt;nth;mbgzwber to February, the direction of the wind during the remaimus
1o have littlo effe, t,g wore or less southerly. The direetion of the wind, however, SCOm=
 neuly o, o the o the ewell, which rolls in with the erests of the wuves para_ %5 ¥
0 and done i ,,3"9085;3}100} with the result that seas enter the present mouth freely,
 would be ﬂé&ég?e?fg;mm reaching the shore at the base of the harbour. Those HEa9
8 A furtbes e ortheeest entrunco by’ the proposed protecting hortt.
~ Committes is tex' eb]{%}g?} to the north-east entrance raised by Sir John Hawkshaw’s
. two enfranees? but [ am 4 of report) that © there would, for a considerable time, b
 weient vy b Lam dirscted o stute that this Goverament do not attach such
ot opened, du imasuuch 6 the old entrance could prohably be closed, and the DeW
; é) Aﬁ; runngthe interval betwoen two stormy seasons.
 new entrance HH#%?E%T%BHY considering all that has been urged against the Pmi?‘”.’ed
~ he has ‘é{read;» 'yeccrgﬁf #n6y the Governor in Connel adheres strongly to the opinios
~entrance will invol éd in favar of it, e considors that the retention of the easters
miight otherwis Yoive the loss of the _greater part of the advantage which Madras
alio, in all probaris iy expuct to obtain from the harbour, and that Hewi
- éam,ages 5?;?{ I . wm*? heavy and ever recurring outlay t0 mpmttmﬂz
- the desision that rﬁfym oted 10 add {hat this opinion is in Do Way contingent upy

—

gy oue THAY he grrived ab with » 4 ; necossity for previﬁins the
;'mm aim 0!_?{,? barbour with s ‘ﬁ?é;:;%re?;g:“ ig :&sh previaizg cun be dispensed
3 recommended by the Madras Committoe, the mew cutrance can probably
il ithin the sum (£480,000) namod by Sir John Hawksifaw's Committse;
186, this Government are of opinion that the additional outlay, estimated
12;?903, must bo incurred in view to the efficiency of the

varning is given of the approach of & CYTCC
oy desire to do so; but it is impossible 10 €1
wuld have a much better chance daring

9rr Junn 1884, No. 1437 W, Pustro Womks.

" liablo so long as they az
. Every conyenience of
the eastern entran

~ gtate that His
‘methods of reconstruc
18 of their last report, namely,
commended by the i : i ; :
sider that it may be adopted with safety, it is hoped by this Govern-
ion will now be removed. il ol R '
the third point, namely, the chief executive authority
ation of the harhour is to be carried ont, T am directed to draw
10 and 11 of General Sankey’s letter, under date 4th July 1883,
inion on this important matter of His Excellency the
early and unmistakably ; and I am to say that His

. strongly re
Committee consi
“ment that all objecti

| 413. With respect fo

A P —— SR S TR
b ol e Y o et s e SO
ey S T | o o (RO

" under which the restor
" attention to paragraphs
No. 1856 W, 3 ﬂ |

S R

r

. ‘ ‘ . Your most obedient servant,

L S B BRI

W&Mdﬁbﬁd«a out a cyclone in the ha:bout 33
st b feft to be decided by the commaneri

i :

e:;posedfothe direct influence of the sea from the east.
sort was wrecked in 1881 ; and unless the proposal to close
d, it will be useless to attempt their reconstruction.

to reduce the width of the present eastern entrance

“.m

by Sir John Hawkshaw’s Committee in paragraph 22 of
ted to observe that. this too is more a nautical than an

, and that the weight of local nautical opinion has been recorded
the proposal. Upon this point I am to refer to paragraphs 25 to 27
as Committee’s first report. With that 0£in{on on record, His Excellency
r in Council must continue to object to t
Vith respect to the second point dealt with in the papers under acknowledg-
the section to he given to the sea-face of the harbour, I am directed to
Excellency the Governor in Council greatly prefers the third of the
tion quoted by Sir John Hawkshaw’s Committee in paragraph

e proposal.

the random block-work system. Its adoption was
Madras Committee ; and as Sir John Hawkshaw’s

no reason for modifying that opinion.

\

T have the honor tb | A
i R T

(Signed)  J. SHAW-STEWART, Celonel, R.E,,

Secretary to Govt.,, P.W.D.
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d in fact always has been,

ch storms timely warning can
n of floating

that of the approach of su
smaller craft, he is of opum

given, while, as regards the
docks or basins, which he shows might be forme
side of the harbour, would protect them from dan
ordinary weather, the quictude f-th
secured by a change in the entr

 views expressed in the report of
judiciously, appear to offer a means b
changing the position of the entrance.
Mr. Parkes’ views, and of the reasons which ha
to the eastern entrance, has already started
to furnish the authorities there with any &
it s to be hoped that conflicting v
Meanwhile, the plan of operations wh
the further consideration of the positi
months at least, and possibly for ano
followed generally, on the understanding th
adduced hearing on the question of th
justifiy the step, a further reference
become desirable.

Two Titan cranes,
One «rane trave

on that the provisio
he land reclaimed on the south
g it anticipated that, in
r would be better
pformity with the
d, if acted upon
lish the object svught without
ho is in full possession of
d the committee to adhere
dras, and will be able
hey may require, and
led by further discussion.
od will not preclude
harbour for several
his plans should be
arguments are
ient weight to

thin the harbou
These suggestions are in co
Sir John Hawkshaw’s
y which to acco
Mr. Thorowgood, W
ve led him an
his return to Ma
dditional particu
be reconci
Phrkes has propos
entrance of the
ther working sea
at if any additional facts or
‘hich appear of suffic
authority in this country may

e water wi

committee, an

iews may

¢ entrance W
to engineering

n the meantime the machinery,

poted in the margin, has been ordered and

will be dcsputched to

stimates which form-the appendice
that I may be duly informe

1ing wave-hreaker.

r. Parkes’ letter,

9. With regard to the e
d whether they are

I beg that they may be examined, and
such as may be accepted.

ExcLosuRrEs.

Mapris Harsour. j
93, ABINGDON STREET,
21st August 1884

1 stated that I was
accumulated

P.W. 1612/84.

etter to you, dated 5th J
deal with the various ques
hich would include & more detailed exp
other with & dlassified statement of the o
period of the general suspension ©

[n the concluding paragraph of my 1
reparing a report, in which I proposad to
in the last two years, and W
proposed works of restoration, tog
and the expenditure inenrred, during the
the honor to submit that report.

9, I will begin with the pro
will be as lad down 1
ir John Coode, and Pr
But the proposals
of the work
d, and aided b
been independent
ve carefully inves
I have not
dditional precautions.
wo features of the committee’
1f satisfied of the necessity, but
to the opinion of the
be made, an

their being carried into execntion,

tions which have
Janation and estimate ©

rations carried on,
work. I have now

general character and extent
rt of the committee, consi
ted 23rd January 1
I am aboat to submit are &
s, hased on record
y personal con
ly designed, but whero
tigated the grounds o
scrupled to increase

d works of restoration.
n the first joint repc

of these works
ofessor Stokes,

John Hawkshaw, 8
implied instructions.
ideration of the existing state
ittee above menty
The details of the new work have
from those of the committee I ba
I thought there was reason for doing 50,
by the committee, and to introduce some a

8. Thero are on the other hand one ort

think it only right fo state that I am not myse
these in my awn design and estimate in deference
works for the execution of which no immediate provision can
at some future time to raise the question of
quence of some definite confirmation of my present doubts.

; - 4. On the accompan;

 mew works are

. different points is shown,

b, Commencing with

~ gent the distance in foet from the point B,

' addition required to a ‘

~ which was applied in 1877 as far ae 200, and

T e mascetnR o putt it further, bus the rubble foreshore has since bee

result of a eareful
date than those laid
forence with Mr. Thorowgood.
my sonclusions dif

f difference, and when
the diménsions givem

before the co
of whick 1

it will be in conse-

qr

00 feet to an ineh, the

2
to o scale 07 or of the work at the

ying general plan of the harbour,
, and on the heet of cross sections

shown in red,

that the numbers repre-
900 to 250 shows the
of a form of protection
There was at that time
away by the action

the shore end of the north pier, and Boting
the first cross section from
1t is simply the continastion
was so far very effective.

special weak point.
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::tt}ii sﬁ:; :'I.ld f" it b feeding and protection. This is shown not only by the foreshore being
Tittle. which ﬁ d}‘Ont of the wall, but also by the fact of the centre joint having latterly opened a
two i)lO('ks i .hloa:cte:}a: settlement. ]:l ‘tv‘lll be seen by the section that the superstructure 1s only
sotslarable gﬂ da ']:is part, 80 that it is founded at a depth at which the action of the sea 18
protection e e ::vfénf sloping foreshore’is the only protectiou. Beyond the site of this special
Work vonsiste of {{ rf.xbhl lcmre is three blocks high, and founded ata lower level. The protective
ot Hor 5 Pusthien Yan Jh6 l;auk 50 feet long and 22 feet wide at the top, and tapered off at either
9 feot x 6 feet uud%: ’2h.4(’ f‘e"t' Un t.he top ol this _rubble 16 concrete blocks, each 9 feet X
wind and sea may he :;1',’ }tn%'l ‘39 tons, will be built during the ensuing three months, when the
next north-east ;nons(;ggec *lﬁl t;o be invariably from the southward. ‘T'he northerly seas of the
form a facing for the sub“-n w(t}gh down the rubble bank, and the conerete blocks will drop and
work can be done with mﬁli;s(_l foreshore, as was the case with similar work in 1877. As this
duaring the present season Rp]()l ances now on the ground, as it is of importance to carry it out
for the protection of e _,‘atg as it may fairly be considered included in the sanction already ghven

xisting works, Mr. Beardmore has been instrueted to proceed with it

2,500 tons of rubble and ¢ i
kgl 3, e and 288 oubic yards of concrete blocks will be required, and the cost will be

M | N W :
from 0 to ve work ‘will ocoupy the length from 160 to 200. In the remainder of the length,

400, all that i . g ;
as may be required Mrﬁ;‘\.r equired s to fill up the existing foreshore with a little additional rubble
e is is in accordance with section 1 of the committee. :

7. At 400 the lin i
£0 900 it will be of gr:dqf 0“);1%:;1:2%_ protection by random blocks will commence, but from 400
2}&9 wall at 400 fo a monnd 20 feeta;Iil&%a t;ltll:]t;nsxuns, 8 ang ook 1454 agaimst ths fook of
e depth of water is such that any waves of SR hish Teater 84 U Within dhis gt

broken outside, and a wa : sufficient heigz . ;
2] : ve-break S nt height to be fornidable will hav o
against the scour of the foresb;-e(?r, &s such, is not reqnired. All that is requ'e (;is ¢ Px;\o e L:z,ﬁ

8. At 900, where the d ‘

dimensions of the wave-b depth ot high water is 25 :

' - o & o I‘Bake 1 T 18 29 feet 7 Y SHRY ;9
j f}altlmg with its maximum forc; (':f]et;:’mnded to be such as to [;r:\:ac}ltja:;n blt(il;'nu; v}m tW'&h.ia,r ihb
ei eerl.llnm.ble. S0 far as I am aWu.rosu irstructure.  "What thesn dimensions (:hrt.n‘i)d‘{a‘e o
onpt ill'(lfl}l;::t d.{i{:sla matter in which ea&’sh glgqli?mi’prrm)g“ised rula, whethe; based (:u ﬂfé?:;; n:»:

=] R 6 £ A ac H X I ! SET TS » s 180 )
by the committee, Th?a(glilf?lf“d with, would give ;S:hgie hx»s own judgment, and mine, based
were made by increasing t hb(:ence 80 far as cost is coneern ﬁ%rt_ﬁulor dimensions than those shown
lakh and a half, but if u?adﬂ (Esunlnglty of concrete blocks Lthési;lgﬁe;ery tm = S el
: . A 2 S at | S /

principles laid down by the committe l;l}; ay b? done without any in?ri?x o g about. 5
increase of cost would be only half e? y forming the interior of the avprtided s o
sanction this modifieation of the d alakh, I think I am justified i I:S‘L‘?Dd of lxu;ge rubble, the
conditions of stability, but, I shallemgfn' 80 that it may cover 'mveowﬁl 8 e T
consideration if it is considered des:ir(;bl(;o't‘m;n be prepared to submit ;);Ozgxt:&nu;gism te rﬁmrther
o do > 0

8 Tt will he mnderstond ' T

i . : then that th i

in excess of those . e follow :

large rubhle aggzﬁs:htolri'alo)éy (g’l :;;mmnl‘littee, but ?}E ;1;;132: sil.;) n:bfti!i.nt:; lz?;e-brfaa e g

deposited immediatel; ke wall and covering it wi  Jemung a nuoleas. of

s ately bef : ing it with blocks. I &

Bdore helop corarod ith ({)liz (f]?: blocks, so that it may not be exposedhtlos tllx:.:gemmb(}:}etzgl -

110, At 900 feet, th Al

‘one foot above De H 1en, as before said, the width of wave-break sl

inereans 098 Taot 2t 2 000 1 ® ceR o6 level) wil be B0 Bt T the st i o as

TS o imiad s s Suaist thess pointa). . The Hlocks will b allowed io A
m‘“"?&imﬁwmd dropped o 'bemg simply carried out by the wave-break mnorm e

‘Tuture storms should draw {h into the sea, till the mound has reached the mgred et
to maintain the designe wid*:hmomgddown to a flatter slope more blocks will h height. If
ia that ot whidh 18 thaater (o o axek | Tho slops of 1§ to 1 sh e 20 e adddod
_eourse, cannot be mmtgepi ed the mound will be ultimately permanent 1:‘;;1 on lt)h;a sections

11. The point 2.900 is IS A “ Tm, but this, of

structure. - Siuce the ;mmlgft%e Limit to which the existing work oy
pieces of bent railway bars ce ovember 1851 the upper blocks ha v B utilized as a built
;iothing S g ﬁumﬂ“tedﬁ mto them, and the top has hve been tied together with

have been completed, th 1, a8 a final operation, after th el levellod with coneret

: : s the eapping of eoncrete i e whole length ie b .
~ committee is placed upon it In mass about six feet §ta of the glem shall

i igh ree
12. From this poi hig commended by th
Instead of placin point forwards the system of construction will be in g . 5

a ne i :
St ol s Mﬁ;’wave breaker in front of the old w

‘Ork‘ i ili 7
Wi Wl“ he uthQd to trhe fullest ex.len' t, Whﬂ e in the exe('uﬁ()n of
minim ‘ i gou 2 m of w
. nm; J’t LW’L“ be a C.Outilllmﬂﬁe Ofth 59&8 ork
58 48 an execy ive o vt‘l'ﬂtl()n, nud of Wmeil the tfn
1 COSt 18 well

hitherto carried on with much suce
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0% small extont will o s spcial works, however, will havo to b ntroduced, whic

e Vg 1s standing complete to 2,200, and from that point the new building will commence a8 =
o eompm ) h:’!?‘ﬁm but in order to form a continuous lin%onlong which the setting machines and the
wido for  longth. of 160 et barl, st o erruptions it is propoeed to buld » wall b Gy

- wall (the space between the ¢ starting at 2,040. This will curve away Ery

% e S . : oS
-~ gmined to build the section to ch:ﬁf filled in with rubble and concrete) till sufficient space’®

S IS e bl ft:idtbof%!eat. s i
ot et el € Will be of the sam eral character and dimensions as its predecessor
L e oy be some modifisations of dutail. Tho original building consisted of two indepes-

* block mdhw“"‘“’b‘“mﬁndtogetw. 1t is recommended that for the future the -

uld be bonded together, 80 08 t0 form i g et iy
~ 1the unbonded system h o Bes rm one wall, and in this recommendation
fﬁewi‘i%‘;m -tgh”-g""‘*““mhses in ‘comparatively shallow water, in which the waves
 the action fﬂl ont the blocks themselves, but much on the foundations, while in deeper water
ths fot ey tho sen on the foundations is less, but that, on the blocks themselve is greater, nad

‘ he seale in favor of bond for the outer portions of tho piers. At the same time

e o by i ‘l?drmwh‘“ are introduced by the special circumstances of tho case.
S i]mau ;. WLl be reen from the seetions that the mew rubble base will be deposited over the
e, i oo)-;&f:ahﬁhths old, and mpon that slope some of the overthrown blocks are lying. All the
5

higl!f they are allowed to remain they will cause inequalities in the settlement, whi

also place the line of new building more clear of 4%

"

ns of removing the old blocks, and inoreasing the distanc®

exposure to the sea. The new rubbl
built npon, that is, it will be Ji
fter the w

, however, is not i‘n(‘ji-nﬁovis %101 ntl?,a m‘:’% ; fl‘“‘tful
rular strains, and is, 1 think, the most i
_been broken. TI 13,67115 would be materially
Io to settlement than the other.

Yeduce these evils, if not

will be

b“ddlj.g'l‘he mode of passing from one system to the other is shown upon the plan. Theold

m bond rather increases in some respects the diffieulties inseparable from a compressible founda-

o under the line of the new building will hgve to be removed, sither bodily or by

Y ijurious to the superstructure ahove. In onder to avoid theso blocks as much 88
| which the committee proposed to place the new it

@ greater linbility than there was in the originsl fmk w} :
ﬁg m""‘bﬂﬂdin;y will still partially rest on the old rubble,
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connection of a similar kind will be made between the ends of the 14 feet blocks on one side
with the ends of the 14 feet blocks in the courses above and below on the other side, which overlap
them, and there will also be hollows and projections on a somewhat similar prineiple in the backs

and faces of the two top courses, thus %wing additional ties throughout the whole width. A
further tie will be given by meuns of a bent rail cemented into the two blocks of the top course
in every row, but the eramp which is shown in the committee’s sections in the second course from
the top may, L think, be dispensed with, in consideration of the additional ties provided by the
rojections and hollews in the blocks themselves. The eramp could be only very imperfe’cﬂy
gxﬁ, asit would be constantly in the wash of the sen, and the neessity of fixing it before
setting the top course would be a serious obstruction to the work, :

91. There will be an interval of about 45 foet between the face of the new wall and the
back of the old oue, and in this space the great bulk of the overthrown blocks are lying. The
remainder of the space will be filled up with random blocks to form the wave-breaker, of which
the remains of the old work will form the sea slope. Any of the old bloeks of the two upper
courses that remain in place will be removed to the body of the wave-breaker so as to leave the
son face fairly uniform. The two lower courses, of the sea wall at any rate, are very nearly per-
fect and will form a continuous toe to the slope of the wave-breaker very much as shown in the
average section from 2,600 to 3,800. _

99. There are now in stock 800 blocks which will be available for use in the wave-hreaker,
They are not of the hest form for the purpose, but they will be used in the under parts where
this is not of consequence. About 6,000 additional blocks will be required to complete the wave-
breakers, and there will be uniformly 9 feet x 9 feot X 6 feet, and weigh 30 tonseach.

23. The same system of work will be continued to the pier head, but the new built
work will be curved round as shown on the plan, 50 as to avoid a great mass of fallen blocks
oo which ther Titen " is lgmg embedded, and also to obtain an entirely new foundation for
the additional 50 feet of lengt required to obtain .the narrower entrance. The old pier head is
standing with the lower courses nlmost‘serfect, the interval between the ends of the old and the
niew work will be built up with a solid wall of concrete blocks, and the enclosed space behind

filled in with random blocks. The last 200 feet of the new pier, including the portion facing the

entrance, will be made 38 feet wide, instead of 24 feet, and will be founded 12 feet lower than
that within the harbour, or 34 feet below mean sea level. Its toe will be protected by an apron
of conerete blocks laid on the foreshore.

24. The work at the south pier will be generally similar to that at the north, except that, in
consequence of the advance of eand, the. {;roteotion works need not be commenced &6 near the
shore, and there is no place requiring special protection like that proposed for from 200 to 250 at
the north pier. There has been some advance of the sand since the date of the latest survey
(1882), and in execution rather less work will be required than is shown upon the accompanying
plan and sections, but for the present I have thought it better to base my estimates on tlll)e latest
‘complete survey. '

25. According to this then the protection by conerete blocks will commence at 1,000, and
will gradually increase up to a high-water width of 20 feet at 1,300, where the depth at high
water is 25 feet. It then ccntinues with the width gradually inereasing to 28 feet at 2,550, up
to which point the existing pier is perfect. Al e i

26. At 2,550 the new pier commences, being connected with the existing work in the same

manner as at the north pier, and is carried on to the head with only such'variations as the
ifferent circumstances require. The line shown on the plan passes between the overthrown
‘blocks apd the Titan, The Titan is not in this case encumbered with blocks, and can be
emoved by blasting if it should be necessary to do so. The new head will be connected with
!ﬂm al¢ he san 'manner as at the north pier. The di&miem’e in the form of the two heads
il v sary by the dxﬂ’e&antposth of the fallen Titans, but there is no objection to

sible point of view.

ble from any accessik _
above works will require 3} years from the recommencement of

27, Testimate that the above w L requ

including 74 per cent. for establishment, and 2} for contingencies, but this estimate does
not give a basis for determmmg tho total cost of the harbour as completely restored, without
taking info account the expenditure since the storm of November 1881, and the relation of that

£

expenditure to the previous outlay on the one hand, and to the future outlay on the other, T

M ks and materials included in this estimate.

i 98, The total expenditure up to 31st October 1881 was Rs. 58,72,082 including Rs. 1,53,945

show (in paragraph 42 post) that @ sum of Rs. 2,96,334 has boen already expended on

expended in the purchase and partial fixing of moorings which were the subject of a different

sanction from that of the harbour works proper. It also included the value of certain materials

~ which had been acquired for the completion of the work and are still available,

29, Botween 31st October 1881 and 30th April 1884 Rs, 9,05,088 have been expend
reg!ﬂ&! monthly statements purporting to account for the details of this expensitufe hg:g’b:ﬁ '
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, all charges are referred to heads for whi
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: submitted to Government, : formity with the infl f‘fﬁ“ e
ol st 1o Gt b . iy el ih b 0 i

sanctioned estimate, ae accounts wouldshow that expenditure has gone on ineredd accounts 088

to which mo addition has been made 1t is obvious that the present form of the
only be viewed as provisional, and that any real explanation of the expenditure must b8

an entire re-arrangement of the statement. 1 append #

 80. At my request Mr. Thoro

1
e saw

1. Actual work, and purchase of materials for work : 4,43,073
9. Purchase of land threatened with erosion, and compensation for 58,075
land washed away 4 Eliie s g:o 6041

3. Establishment, and salaries of foromen under agreement  w=- H73

2 g wgood has made such re-arrangement, of which :
;:E{'(:?pmdu A). From this it would appear t.h::.thz total expenditure may bo classed 45 ;

»

Toial .. S,080%
PR

~ Butas! and second of these items were incurred

harbour works’ staff, they should bear their fair charge for the oo
per e first, and the sum of Rs. 6,650 (the actual salaries 0

for the second. With these corrsctions the items would stand thus :— .

under the superin

tendence of th
cost of such, whioh I place at |
f the persous empioyot

R )
' .o AB8369

Y wen il - o =2 2,64,726:

-
- ———

that the m‘ﬁoo& these items, although
uirly chargeable to therworks, and should be kepé
Il have ovcasion furth

L s

of Bs. 20 1%?%;"@ in the same
’ , at anym»e’

it shko .

B co o
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© 86. Ttem D consists of Rs. 87,230 for new conerete blocks, Rs. 58,079 for various repairs
and renewals of plant and machinery, and Rs. 27,767, the net increase in the value of unissued .
gfores and materia since Noyember 1881. The expenditure under this item (D) are charges
. against the estimate for the restoration works. ‘ ‘ y
B 37. T have appended (appendix B) a statement of the total expenditure from the commence-
i b of the works to 30th April last, classified under five principal heads, which I would submit
for adoption in future accounts, The following is a summary :— ;

| Hanctiofted cstimate.
S RSy

: 56,50,000 .. 1. Original design

i gl ] 2,00,000 1I. Moorings

i ) ! b TII. Cost of cstablishment during

‘ : suspension of works ... .. 1,564,994

. IV. Gain and loss of land ... .. 482114

V. Restoration works .. e 12,96,834

. ‘
e e e

Total as per official return ... 67,81,871

Name of ascount. HExpenditure.

RA.
.. 56,567,840
1,90,589

38 The first of these, I would su gesﬁ,mpy be considered a closed account. The official
statement of expenditare up to 31t October 1881 has been amended by the addition of such
subsequent works as_are fairly debitable to the design, and by the removal from it of cha :
W

ﬁ"f&f‘ must st2ll bo kept .opaxt,‘,m@i‘é ‘being transferred, as shown in the appendix to account
‘and some to acconnt V. v) ba’k il . TR ‘
_ 39, The second (moorings) must kept open, but no further ex; enditure will be incurred
. £l the restoration works are qithar‘advanoed. An amended esﬁmafl;?: though not a very large
ol  one, will then have mbesnbmxtfed : X . D=4 iy
i 40, The third (cost of establishment during suﬂ};)ension of works) T would suggest should be
!t d a8 u closed account. A liberal allowance has been made for the legitimate cost of super-
] intendence of such works as have been going on during the general suspension, and the sum of
by Re. 1,504,994 is the remainder. )
41, The fourth (gain and loss of land) I shall explain more fully furth d show
that it should be treated from heneeforth as one side of apDr. and Cr. aw{mnt. s ks S

42, The fifth will be absorbed in the regular accounts of nditure on the restoration
works, p,ndkwill appear under the proper heads. Sanction is asked fm estimate of Rs. 45,90,051,
against which this amount of Rs. 2,96,334 will be the first charge. The estimate itself, in the

form which 1 submit for adoption, is given in appendix C.
43. 1 beg now to return to the subject above named, the gain and loss of land. This subject
has been treated in former reports as the “ sand difficulty ” and the *changes of the coast line,”
Tut the two latter descriptions are now imperfectly applicable to it, whm first represents the-
result which is now most prominent. ‘ ; el et i fi '
. 44, Tt will be remembered that from the commencement of the works it became manifest

R that there were movements of sand up and down the coast in opposite directions in the two
| e * monsoons, of which the movement from south to north during the south-west monsoon was the
| greater. This movement being obstrus wted by the harbour pier§ the result was an annual
 advance of the shore line on the south of the harbour, and an annual retreat of the same on the

show the former in its successiv steps for the last seven years. Hach blue
‘ shoreward position of hig water;pmkfomtheym It advances every year
o about October, and rotreats from October to March. The rate of

to year, as the length of shore to be covered and
 on &séme and that there is no indieation
the decreasing ratio in the rate of

fair

,q‘mh-
1 an

e ‘
vance of the shore line, but-this took place

tmﬁ‘*

-‘;ﬁheﬁé’hnﬁr’e been somx

(L R

'&n very remote. The area of land

and 1877, when the north pier formed the only ba cplaco.
: EAE Y o el s { v botiitg
‘ hipye haye becn Smuo, VARININE in the positions of the high-water line, due to
s, but no persistent annnal advance. The area of land gained within the harbour is
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i A A e RS i i 56. Then there have been gained within the harbour limits, as stated in paragraph 45,
. g1 t which 18 18 # land. A great part of this has been utilized, and twel d Yiavdl . 7
Of ¢ e ; th th T8 tmsvm movemen = 5 &01:6“8 v} . i ; ] 3 O large go owns vebeenmd
o ho et (o i i st i ol wether 1 PR Tt st e el n v e T f G seommin
lative all 510118 the coast scts with an acenmulative alon hore movement 10 the S0t a.:e all ,i : ﬂlu_g‘ven Should‘:]e f?r't t; I A sax‘x)le account, either by the lﬂnq bemg transferred to the
erosive movement to the north, and the on shore wind of the remainder o ﬂ:ie t{“‘:’ s : %&?"‘1’:‘?&? hl;“;’a’ yxgé;tsw:ﬁ o ik {nzfe:‘;‘en;‘r‘;lnf’;ifr"g §T°P°ft10ned to the use made of
> w3 o acoul S ‘ ] M Bl ear.
along the coast, acts with the erosive alongshore movement to the south,h E th, and 1 OF £ . &7. To the south of the harbour 70 acres have been gained. The C {ssari

to the north. Henoe the forces are in hoth seasons acting 1n concert to the sou here they : ;s i ; g & Commissariat Department
gition to the north, and the result is much greater irregularity in the annual changes wherd § have approprmted an advantageous site, which, five years ago, was in the surf, on which a build-
pu A ey uch greate : = _ing, 200 feel by 12({ foot, has heen eracted. Another site has been appropristed in a similar

opposition ; R N stod ive i manner by t‘he Marine Depzz.rtxpeut, on which was erected a shed for horses landed from ships. o

is that whenever erosion if they drive : Other buildings of the seme kind will no doubt follow, for the situation is a valuable one i

thongh it ismo doubt gratifying to see it utilized, it is somewhat inconsistent that the Guﬂa’y by

“_ 47. The artificial cause of irregulari e
ese countera & sion, even have been
% ‘which it has been acquired should be debited to one department, and the refurns credited to

are naturally at once taken, and ¢
it to Some other locality. As a whole, however, the protective measares appear ready stated:
ient, for while the gain of land to the south of the hﬂol;qufu;? m;sbeyond the limit another.
A fainy a8 domies 58. The above are Government appropriations, buf private individuals are also profiting by
the new site. The dealers whose timber yards north of the harbour were purchased at a ﬁigh

70 acres, the loss to the north has been only 41 acres, an
of the protective works. B of
3 i from the records of erosion 1 0 : ¢ ;
48. For the above reasons the conclusions to be drawn th umulation to the price out of harbour works funds aré ocoupying the new beach south of the harbour for th
wn from the mig ot 48 202 i purpose rent free, or if rent is paid it is not ere ited to the harbour works a?coo‘:infsm e

the harbour are much less definite than those +¢ and the locality for the future :

g e ¢ +h the rate of it and the 4 : : g e ‘ ;

:::21' ‘Z’;’;‘&:‘mﬁ:’v erthmc‘;hlz::‘il t ":&’ Brpmvigio;urlm Tgﬂ?& has now : 59. T am well aware that if revenue were eollectad from the sources I have indicated it
satisfactory basis, and I would ask for & €01l lv stages of the

49. To explain the present state of the 3‘;"“”“ v g&;m:ftfgif ﬁ-yomagtg orth : property whicl has

nds for about two at some control shoul

; part shore affect s dward
;‘:f F?thm qo“f‘:t};:s of & ’:ﬂe ﬂ’e:lr::t:s s made road g‘longa;hgsﬂh Rﬁ?‘;ﬁaﬁ m:” and : * out a mode of atilization o
side of this road stand in’suooesnion the Madras Rudwa{htvglﬁn),ymme D hadif. god@wn:;lb B iy wholis .
offices, the Biden Soamen’s Home Crrrpbety it late Honorable J. G. Coleman (la hg i B0, I would now be%eto submit some remarks on the future utilization of the harbour, which
i ive houses. Beyond t '  although they ¢an only b followed up by definite recommendations for immediate i
| small extent, are, I think,.especially called for at the present time, becanse the subject has been

been made upon &

would mmake ot present but a small show in comparison with ths expenditure, but it is certain
thint it wonld inercase, and it is also desitable that the new land should be recognized a8 a
beer: acguired by the Guvernment, at a cost of nearly five lakhs of rupees, and
A1 be exercised over ite occupation. I would add that 1 ara about to point

f a portion of a site which would ultimately add materiaily to the value

and compound belonging to he late ‘

first-class bunﬁ:iovevo mnmenm i clzftergof an'gd bgcki::::}lwtﬁ ]lllit;;,":ith few permanent. iy g

mﬂ"’dm p ; 1 but the shore was oeoupi y s standing in com- : ' lately under disoussion, from another point of view. A roposal had be &

Sl and timber yards. A little inland are five ‘:9903;&‘“;:3“ rzﬁg;;gallel with the shore. . position of the entrance, with the view of obtaining st.illle):r 1;va,ter in themllmf{:)t, lg’u:lt:: tthhi:

a‘: 3 f some 400 § wsmie awmg P00 F o with & bazaat, but fow pr?posal e tgotgplaovesd b&; Sir J?lé'é ?ﬁaqkshaw, Sir John Coode, and Professor Stokes, on

R‘m he last of these b J village T : : reference to thom by the Secretary of Btate, it may now be considered at a B T

permanent m mdhoyond s 8gTS imml. land. PR O wero felt 0PPO” i . necessary for me to say that I concur in their conclusion, and I only fefei tg ];te::gw agtgix:ig;li
) T K K ier advanced into the sea in 1876 the first g and bags of con | suitable oceasion for pointing out what may be glona for improving the accommodation of the

gite the railway terminus. Mmimz‘ e m:d t{n wd.dep it O eward tho looali ;f & harbour with the entrance in its present position. T ! "

crete, and littl mmmmwm e, e le 4 teetivétlwuofh assumed the ﬁ’fmi_ rm 0t & H , _.61. The main points to be kept in view are— ‘ :

, further to the northward, and the pro this had been expended u ’ ~ L—The safety of ships. :
, - 1L —~The facility for loading and discharging cargo boats alonggide the ships.

erosion was ey i the road and the sea, and upon
to 31st Welrs%l the :um f Rs. 91,009. It extended to a point 3.‘450 feet from the 0
& ok ittle Mr. Coleman’s property: e 111.—The facility for loadi R :
. pm.pdth‘-thwwi_ 4 u ss hiad been anticipated, t t this revetment : : .~The facility for loading and dischiarging onrgo boats st the shore.
y storm of November 1388 glmtmhed into the mdpg;edtim ot '.‘ij_"‘;:‘nf ‘the sea. B it _' IV.—The safety of cargo boats and other local cralt in bad weather. = g
: at the ex 62, With regard to the safety of ships, I think it is now generally Hodeemond. th;:tigh i

roquirod un addition of stone, s the 5% W3 PG (o0 g repuied at the o | |
- Some dfxm‘;n é‘: whole, the results of th’e nﬁo;'m V”ﬁ not nﬂoﬂ i it may be somewhat i.ncogsistfent with'the popular ideas upon the subject, that a harbour may be
HE Kemripede | ‘ e o fhis protestive revetment vory useful, even though it may vot be s place of absolule safety in tho heaviset storms,” If
b ‘ e rainently presented : Hﬁﬁfﬁf is thi emnt el ¢ Madras were a terminal port, suh as London or Liverpool, or even Calcutta or Bombay, the
i i Igt:ms ofoctive as far as it went, but gostlys hsdiWworth. "%#tﬁe early Raa il | wunt of absolute safety would he a serious drawback, but Madras is essentially a port of call,
e d more in protecti *“I".‘“‘d@f"ga‘?eaﬂfmmumn, and satisfod. myeelf that D ol b %{;@iﬁc’; e L i s
s hile . o . ' to that point the e il o | g e A sl ¥ S T TR TR . s T h e, PO
8 ent e %n“tg“]ile ﬁ%gﬁi“g{ %10120’1:3&!1.‘?;11‘5 wouldp not be th}? e ! ﬁfw&n w’l;izvtewry cﬂzg:;m : y«‘:dfgegél;:‘ %:”g;“go?g ?ﬁ;’m 1;‘002"::8 ::d in
e o ven greater than the loss of €10 ¥ 0 o o vatment should be strengthenec, | oy clons T TR tdert. prisitad Slwarsthat the ship oan get to sea. . Thi . s
e e ore, recommended that the axieClg &  Sair junction with the g e Dt 1s Sbudt nodl ROk ua s %ﬁﬁ?ﬁmﬁéﬁ% SR s e
i northwards enggﬁm {imummattempted- All the land abutting & Now, it must be remembered that the dangerous storms in the Bay of Bengal :
b - i _mm“! ,dp:‘;hmldbe purchased by the Government, so that no g Et};qntamﬁ“’ b‘?ﬁ;‘m‘mﬂ% sed ﬁ?ﬁ‘iént{ s ﬂl‘i notige comes without the :lt%rmni?:ﬁ;me
miles I dengool LT ~ ise. i R i & SOUrce Q1 THOOBVE ience, because precautions have to be taken upon the notice, g
to private owners shold ar=? L ininied § actual advent of the storm, when they would be too late. Hence vl Stk b
hue o b el ol o P S ol o i whon o sty el it Daving mot it (e xpetad o,
and 140 acres of land th”:ith thegm 91,009 spent on |t . 63, But this is an inconvenience which may fairly be expected to be lessened as the indi |
those sus, together with the e £ ¥, orich ' fions of storms aro butter rocorded, and the aotual courees of existing storms are mo e
ement, max : Sl B " traced. Even as it is, however, the inconvenienco is not an intolerable one 3 Ak ﬁ e
BT (it as an infinitesimally small deduction from the real value of .the harbour Dur mt{ Frevei
iy years there have not been more than four or five oceasions on which ghj!;s have vbe(:m m i
e ' gen, and mot one on which they would have been in actual danger if they had remained at the':

moorings in the harbour, mutilated though it be. Yet, durin i 1
 stoamer has come into the harboar to load and disoharge,‘aéd ;Eg%ufsl f&%m.ewry smgl'ge, *
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64. It must be admitted that, in one respect, s ship is worse off in the harbour than anc oy i i
- ho warning for bad weethe < 71. The last point which I named in paragraph 61, the safety of car, stk
2 g0 boats and other local

e e LS s e

in the roads outside. She must put to sea at an earlier stage of t . 0 1 and ses
the confined s‘)aoe inereases the. difficulty of mancuvring the ship with a rising WINC S it i ot b v opL
setting probably from different guarters. But this is an evil which will certainly ot of the e ig;e i s’tu.gg ath gea, but this is not available for loeal craft. I
more complete mooring and warping appliauces, and more local experience o7 the part | < e g auled up on the beach. This craft. 1If they cannot safely ride at
. é ; ’ . . of the ship. It has _ : craft to be employed. Masula boats : necessity obviously limi :
marine officers, and it does not touch the question of the ultimate safety of FA® ™ Cooge It : ~ cargo boats carrying 12 ¢ oals carrying two tons can be beached y limits the siso of the
sometimes been asserted that the harbour is a trap from which escape would be 1fﬂP°*=ta P (;f the b 7 Sehad smptyrya.n dg e ?5’ which were introduced after the ser : ﬂeveg when loaded. The
oioht perhaps be so once in 10 years if tho commundcr of the ship, and the WHEL S s most . s e for eitors of ACTIAET B plsnctdh astoly e s I e e
Marine Department and the Metearological Observatory, Were simultaneously to DEGCT Lo 1, ! i) Sl a0, for-w sto 100 tons, which are essential to an’ o bad weather seasons of the
ordinary and well known precautions, but, under existing conditions, guch an 1d.ea Is ineonee i .  other craft for T 3% A dema.zgnils ?uié f;gr o floating derrick for ﬁﬁgomﬁm system of landing
65. I submit, then, that the demand for absolutely safe berthage for s 'thf (ljlde:xgues no b  safe floating berths must be provided. it beaching for purposes ofgsafeeta v{aaﬁdm’ ke
a cyclone is based rather on sentimental than on practical grounds. The har 011:‘11“ T . : 1l . O e o il :  frsinedl s e
new element of danger.  All that can be said is that, while it givee many new 8CVEL B add Sl inchos hrithon ainly formerly anticipated that craft of this VI »
remedies many evils, it leaves one evil of very raré oocurrence untouch}‘:,da 3t s 2 of. the 4 impression ?:nfh the‘hm‘bo“? even in the worst weather, b ;1 escription might have safely lain
that I do not think even this one evil is irremediable at some future time, put &thp:resle ‘ | sz iinpres s(;oh e\ :ﬁ?%my which was produced by the eﬁeéts%f :1[:}1?11 t’;Ot prepared to resist the
ciroumstances of the port would not warrant the nooessary ontlay- L . 0o boats : breakwaters are m eﬂ?}mved or modified by further experienc g S X snay e Shist
: : ili Joading and discharging O e more efficient and the opening for th e of fature storms, when t
66. With regard to th d the facility for loading 18 O nder th the present I will ; pening for the entrance  When tho
. Wi gnrd o the secon int, the he old system are obylous: nder the pres 11 assume that, on the threatening of of the waves reduced ; but fc
e mﬁ"éﬁ' s adv(?l? m%es thfl 5 (;:31; gr:mothe 5101'9 to a single anchor: 59 tﬁaﬁ : %Vuﬁt tb'e t‘f}f ard‘-’l;l by the sea-going ships going1 li% (aeaf: :ﬁlﬁe 1%1 & present area of the ha:'bozf-
old system the ip was anchored at a mile or upwarte, . tronger, and roile ' at is this direction to be ? o e local eraft in disacks
she swung it her head to the wind or €15 c.urrent whxcheX! :n(ﬁg?t::;?e’?pogigion oc 8 8P _ 78. The 70 acres of land gained to the south of e 4
to the swell which generally somes B & third quarter. & P0G r, while sublec it b kit rorort soom fo sugeot wn Aubwor fa the queeton the harbour and described in paragraph 44
even in ordinary weather, 1t 18 difficult to 1magine, and 8 , in were Subjeeted to yet Yol "~ of this year, the high-water line outside th 1 on. 1t will be seen from the pl i of
conflicting disturban the boats had to erowd. These boats 8gL indirectly bY h it contour inside. ! , coptside the harbour was nearl : lan that, in March
onflicting ces, the eargo had t ; ffect the ship except 1D Y i inside. ‘I'wo years hende it may be safel ] y continuous with the two-fatho
snother disturbance, the wind waves, which woull fonreey 2 tances cargo had to be trans & : + feet further out. Now, a dock or basin 1,000 f ely predicted that it will be somethinwo-' o
constantly driving the boats against her sides. Under these cirouneia nd ack b manual labor water, with au opening through the pier into tlfethlong’ 300 feet wide, and 10 feet dg s
ferred to and from the bosts. Then the boats had. 80 be sowed oLt l? surf The whole opera- ¥ Wnbt'é-‘@fb}lqﬂﬁa running northwards from the pi i £ arbour 60 feet wide, covered b; i B
(11 men to s boat carrying fwo tons) over this mile, and through t 19- -~ ‘e damage done to ‘ ‘_;tﬁ;e whole of the local eraft, and would cost ix?cf; d.°" 300 feet, would provide accom 131’1 o?la ]rgttyfof :
tion was one of little danger but of great cost, both in the labor emp A : ‘13 lakh of rupees, and for an additional half lakh é}t;g o stream dredger for the execavation {;.‘i)oor
“ad the detention of the ships. i¢hin & 74, I do not suggest this for immed 5 aren, of tha Sasin oculd. ba doatled 1T
_ : e g bmﬂght to Wil B dhon APRRAL. LIS 0T immediate executi : <
67. Now ooum this with the present system. The ship is : -ed head and \ ach should not be ifiroduced till the harbour is somew Craft too large for hauli
mmx: of a mile the shore ; she is completely out of the current, n:nd, being mggch onsed the : general terms as the dircction in which *gl Oﬁr 18 somewhat more mmpfgte bk Iu ing up on the
b-m affocted the wind ; her faces the AT o wind waves wh Wi L. \ extent. The basin wounld be, in the fivst f :’n' bour may bo extended, a,mi devel P:;]t SO
ontside the har are much reduced, so that the lather o9 i , by no means | WO‘II(_i goon be established on its land - instance, & mere place of shelt P08 houk xene
boats these details to show that the advantages afforded by the harbour mth ¥y and even . B0 Biigh-wates wack advanod seaap zlvn,rd side, and the frontage wo uls ﬁr, but & boat wharf
, odnﬂmdl[ to a reduction of the on-shore swell. Even if this were disregarded alttog:s V:Efgh romain ol : seaward margin would be so near ‘t"lﬂI dthe basin ‘would be Sidtned el Ifeome valuable. As
. heir disparagement admit some reduction), the advan :»gt the harbour: : a ship entrance. With such ca ab'i}:' eep water in the harbour as s course of years its
ager to enter s B I submit that I am justified i pabilities in the site which has been add suggest the possibility of
| in anfieipating advantages which will added to the harbour property
' will go far to compensate ?or some

those who are londest 1l their - e 4
) - lain the renson f the notorious fact that ships are eage :
are sufficient 16 B0 adx:ll::ed that :he n:ore the swell can be regzoed the better, but t© make

i

disappointment in the degre :
LE gree of stillness obtainable i
equivalent for the five lakhs ex A dbtinghle i the ab i
. pended in protecting an % o e hierboup il
g and purchasing.land to th Kot
- e north.

Of eourse it is fully : |
= iect parameunt is altogether to misrepresent the case. ‘
x : one object ith regard to the losding and dischargi cargo boats at the ahq:f,[ﬁ ﬁg;mﬁ i o
e g 4 s simply that doe 75 e pekagid 7 i mves,/whatever ene mé'y:‘lkl have more Tl g right to state that the idea of the ; i
ok ; hm?;fo}?ﬁpthe ppngefizicd enamwpngents i m;de‘ Ylhllzhhv::umw“ onveniences 3 ‘ Pl :?3 lvlvrf;go};eﬁs;rgq’ and among others by the ;:::;slltt yMOastf bo“ifﬁfier is by no means new. It
effoct. cisti -pile pi P for open sea work, sbd 1 Sl iy bont 18 e al v adras, snd, in the vidits T havd paid o severel ant, Captain Taylor, a
:'m Thm“Pue enm"n o T oh worl s incipal ono of these i# b ‘height (o t. al Jiig ; that the cost of landi I i ?axd to several oth 3 in Taylor, as the
v S e e from such 4 oo'l?i: aater a h'eieght of 6 feet wou 1d be sufficients and [ ; anchorage, as to ex[:ggl ;ngrsgl}pgﬂg cargoes is less dependent 3;1’21’;? Zﬁn%g“’ I have found
M) ‘M" "w- Wlth e.ﬂmi‘ nv. e ‘ il . . hats | a'a,ﬂ':&ller mrgo boats &nd. this inait nt‘?i;irﬂm BhQre, ‘th&n upon the pﬁw&r of eﬂ: lon .Of the Shipis
7 ‘much more convenient. e ovember 1881 two new low lovel jetties were f, i, 1t must be remembe,n-ed that at ﬁ[:d - depends on the E‘Giﬁtias B i th% l(;yulllg 1 8]
7 oo i th should for a time supersode the ‘screw-plle | i Lz st ‘Iﬂf the movement of sand along th ra.; a boat harbour would have been impractioab? ol i
with the intention that ﬂl; b mew ciroumstances, and again brought into : ‘  water to stop the sand and &r;g; . o shore ntil works had been ol 90 e];n_x il
! ed and adapted tow ottios. The storm put an entire stop to this | ; L. 76, Imay fur T o gamo time to form a ship harbour. ough into deep
as an auxiliary to th:ﬁf,,njd if it is then revived it must be with consider- f ! a line of water gy m‘gfges‘i that this Boad hisbous Wonld fovy e most '
der circumstances then : navigation in eonneetion Y ?‘i@lth the Buckingham Canal, and ‘the ext Lconvemient access to
et o Wmuslﬁed.Mt o T‘hﬁ‘dimn‘” is about a mile, and theelil:we system of inland
regoing re ‘ ermediate ground is

tiny‘theharhu T : ly the best un
& Dak tlnl ‘u;heme e ::ffnzl Ln%yih);r scheme must be adapted to t_he‘m—'
; odification in the system of'work;'ng the ernst” sting -
: lifted, but, in epy
d to be .hei'sﬂr ij, m, fu?ther

77, As the foregoing report has de Ll et
eonginde by ‘I"J ggtimgﬁfmi?fft mﬁi‘"ﬁ& & variety of subjects, it may be convenient if
s ucnagign o diijugend BN R enient i
. Paragraphs 27 to 22"&2:;'; to a description of the proposed works :
November 1881, and paragraph 3§(n®§§dysm Wi el it o orks of restoration. -
e N e
e aphs 43 to 59 wi e ent of
erosion of the sand 01(: thetmmth the question of gain and loss of land b;;' the acoun i
. ‘ 3 e mmﬂhﬁon and

- Paragraphs 60 :
‘the meanég fmI') esnSuMg» i Tfhgaa:fetmth the utilization of the harbour fre:

et 38 g o Seiy . shipe, 65 and 6 biihe trasdl 62 to 65 having referen
e il el S i for of cargo betwean g f e
71 to 75 to the safety of 1ate tmprovement of the system of at the shore, with a s B
. y of cargo boats and other local craft ul;l worhﬁg on the serew-pi e‘pi:rn
veather, with a suggestion in
: in
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south of the harbour by the form-

o

e

73 and 74 for the future utilization of the land gaiued to the
tion of a boat harbour. : _
: wnPoa.t:gm;h 76 ;uggeste that a communication may ultimately
harbour and the inland canals. :
78. In the appendices will be found the following :—
A. Mr. Thorowgood’s re-arrangement of the accounts of

1881 to April 1884, Bt
B. Abstmcz ofpexpenditure from commencement of v_vnrks to 301]1tA0¥l';1x%en Ritabe 0
C. Estimate of restoration works as recommended, with statemen :

respect thereof to 30th April 1884. T Hive; 80
(Signed)  W. PARKES.

be established between this

expenditure from October

e

APPENDIX A.
Mapras HARBOUR.
i Mr. Thorowgood.
Analysis of Expenditure between 31st October 1881 and 30th April 1884 by Mr

RS.
T . 67,69,036
Total expenditure shown in aceounts, 30th April 1884 12: 335
Add recovery on sale of plant and materials .
Total ... 67,81,871
58.72,083 ;
diture, as shown 31st October 1881 o 08,
X‘:lt;l E;Pe:ork done in November 1881, south pier FEES
rubble ... van b voe 2 :——
58,73,288
further for recoveries on “.con'orete blocks ™ in
Ai:})rth and south piers (of which Rs. 206 is ac- dep
counted for) ... ea ik ( {;5,73,;83
Total difference to be aocounted for ... 9,08,288
Ezpenditure,
' t:oms to existing pier works i—
1. Add(ljogerete topping, clamping, and railways— g
North pler wee e s s oulagg

South pier ..+
B.nhblzuforg;hore and repairs to surf ban}‘:?-— 12 Bud

North pier - :

South pier e e % L

- 16,485
i hopper barges < 5
2. Recovery ::;g dzgmg(?;ooofﬁn"gpgem exclusive of cost of four 5 s
> ponvtzga e (Re. 5,465) ik Y TR M@l 4 1 VT
4. Rubble stone revetment, north beach fise - e -t T T 5 gy
5. Repairs to buildings, damages by 868 . -2 "1 77 gyog
B e e dhearal to machinsry and plaat, trausferred from
. octher heads as below :— ‘: 19.082
' : cﬁum blocks ... o) ! .--[ 8’819
7 Pelting blogks ... T e e
o i gev?ﬁxgnant‘,mnhbawh ,]a,ﬁ?)o
e e e e
SO RER 0 e s e 18R
. North pier, forostpre ... . TE
s . Bouth le, dﬂ- LT LTy e Lk iy ﬂ‘é-&") It
= Pontoone (item 8) - A | 50,935

SRR b A e T R
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At s i i e

R

74. Actual charges under “ General Tools” between November
1881 and 30th April 1884, as shown in accounts ...

RS,

Nea 7,144
Total to this point ... 3,73,685
8. Kstablishment taken at 7 per cent. on the above total it 28,010
9. Contingencies (including intercepting drain) 27,250
9a. Police, conservancy, and lightin L o) i 3,307
10. Oomg)ensaﬁon paid for land wasged away 52,181
11. Purchase of land north of harbour v 2,05,804
- 12. Establishment on items 10 and 11, estimate at Rs. 350 g
month for 19 months (nearly 2§ per cent.) ... . 6,650
13. Taking total establishment charges, as shown in accounts, and
{ adding charge for establishment-during suspense, transferred
as below, deduct from this total, items 8 and 12 and there ~
remains establishment during suspense ... .., . 1,688,074
Total charge to-30th April 1884 reeo 5;10,809
' 31st October 1881 ... e 2,501,004
3 1,59,805 :
Add from—
North pier rubble ... = .. 1,766
Setting blocks Seb o el BTG
North pier, sea damage 4,918
South pier, rubble ... 4,552
- Bouth pier, ses damage 1,932
Concrete blocks e = S5 vee - 19,082
', Revetment 1,860
—— 42929 :
: 2,02,734
Add to this— Total ... 8,64,831
Stone lying at quarry BE
Stores on hand oh el Ll E i as 2%?%3
o Payments for moorings in accounts of November and ;
ecamber. .,'. sk +1 15.328
Item No. 34 insaccount sheet 162
' ey 43,257
9,08,288

Note—~The above is the basis o

been further rve-arranged to some ex:

tent, hich ae 3 .
though the total amounts will be foun i, | unta for eome Hiffecgopes in the Sgures,

‘]'

 Abstract of Bxpondit

d to agree.

o  APPENDIX B.
e Mavras Harvour Works,

f the statement forming appendix B,

ure fmm Commencement of Wark to 30th April 1884,

Estimates. .

but the items have

e L e -

‘ ; ; v)v)esuiyﬁon of Work, Expenditure
{ip | e | ¥ fraEE s
! , (T) Original Design, -
Exxpenditure to 31st October 186: ‘
R 0. in Novemb(;r = : 57’1%;33
upp emen t ph LA sve )
onﬁngenctiza:y pro em‘t‘f worl'z.s. ey e ;E";l'zg
i B R
Mda me.t%; 0 wreeks afd re}:?m_; of storm e
Establishment, 10 per oont, o Re, 1,24147 .. ﬁi‘l’g
. i :

Cau R T el
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Work to 30th
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of ture from bt et | —
Abstract of Expendi =
Estimates Deseription of Work. E”»
- * g | u
undured to v md V)— 91,009
. 1v, cf jand .. = ga81
| ,'I ¥y Qe blocks :j L e
L e o 2 r\ 75
56,50,000 | Net upmahhm on original :
x z (1) Moorwigs: : A :
5 [iaendibureito St OIS - =2 g s
Do, ::Nanmbu 1881 ¢ 13:318
| m& 10 per cent. on Rs. 33,183 - 4 PPN,
) A 1884 ... wer b -
, to 30th April
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Submitted for - (HII) Establishmen
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‘ * APPENDIX 0,
Maoras Ensov), b
= ‘ Emmahofwonhonwm REIRA: 1y
7 P el Amount, rAnont. o 30th .(
: eed 5 April 1584, TR
—ﬂ-“-. — " —— - v
v i . Prehmamm ' -, el
, L] RS, Rs. ¥ R
‘New mwhmery from Bugland ... e 1;74,0.50 i g R
| and renewals of old machinery . T 124791 58,079 A
Aimon and extension of block grounds ... &, o 10,000 o AR
Railway ma‘rem.ls e o 71000 R
Total preliminariés- .., 8,%47,529 L Tk Xin
North Pier. | y : o
R‘nbhle stone in foreshores and base— ; 4 '
ary deposited from breakwuter 6,532 tons at 8,297 : i TR
180 . . e g i
bmta,lS& 60 tons at Re, 2 ,64,52« e 33
under a:va-breakeri!mbreakwm 14,?‘57 7 7 ‘s
3 mgﬂl;aRa' f}_.lg.. , ‘_ oot Yo -’¢ q-- i com ‘26.812
ﬂonerete ks oczhuildm AT RS. ; :
58,116 cubio yardsat ... . 2 0 0 a 23,044
: ’ 062 (2 V ‘ TR e B8R O i
.""" o Yo Veq 2 8 0 3 88112
i i X D0.808 i 83 D0 - 62497 %
- Ooneret: ihmmforﬁllmg 500 eubmyuds 19 0 0 5,000
- Wave-hreaker— ;
 Built bloo(lits, ?(8)8 Sigbic 1311&1113 at... «. 10 0 o 2,880
Ordinary do cubic yards at ke A0 S R S i
Depositing do. 70 \849 cubic yardsat 10 6 % gigl; ;o .08
Apron blocks, 1,667 do. = 9 0 9 15,003
Betting do 1,667 cubic yards at © w4 0 0 6’668
- Conerete in bags, 742 cubic yerdset ..., 12 g ¢ 8.904
Cramps, 330 cach <« 0.0 9 31300
onerete edpymg 92,400 cubio yords ot w 10 0 o 2,24,000
.+ Total for nort} pier .. | 20,50,581
South Pier, - g | :
Rnbble stone in foreshores and hase— 5 ok, ! ;
deposxted from breakwater 8;5 tons st | e :
Rﬂ- I e Y “ l;ms it "
2 ‘jsxﬁdipomboah,m&).&l'ztomatm 34
ey & mbﬂﬂkw ' :
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M ; 19m DECEMBER 1884, No. 3127 W., Puic WoRgs. 17 \\
- | SR e i
1884, No. 312W 1875, tho beach is vested in the Marine Department and not the Harbour Works, and
16 191 ijrm ) : . | accordingly rent is being levied for the same, at the rate of Rs. 6 per ground per
: : ; goih | ~ month for the storage of timber, the amount being credited to the harbour dues
4 Estimato of Restoration Works—cont. 138 - s ount in order to assist in meeting the interest on the construction of the harbour. :
Bxpenditore v ageoun .
: | o Soth April ' The Railway Company alone pay Rs. 3 per ground per month for the ground held g
Avagend Amount. 17 "y584. | B by them, as it is at a long distance from the landing place. Mr. Parkes is in error
riFad g N A | 9 : wyith regard to the value of the sand reclaimed. The principal portion of it is now a
y - RS. - lake, and no building could be erected on it, even if other objections did not exist
_ A cF 53,498 B from a military point of view. The horso sockado has no suro exisence, It3s liablo 4
5 ; 2 works during progress. e 11.504 P b to be washed away in any storm, and the mule stables, which occupy a slightly
| n “':lb h’&'fh M tom g;f;;:se T " higher ground, are erected by Government, and the Marine Department has not taken I
W& "hlmgl P"‘” it 2o e e OF el e 20,000 Gtel s B any rent or claimed any jurisdiction over it. , 3
I - ’ r 8 .m Yeb can s e - m ] 3 ’,%m } . ‘w"ﬂ
Tml wnw L - ”.' ! ',‘ “j"ge' o w , S ! i v il .. i - ’ %
7 " W. PARKES. From A. T. ARUNDEL, Esq., President of the Municipal Commission Madras,
== re 53 to the Chief Secretary to Grovernment, dated Madras, 27th November 1884,
21st Angust 1884, 24 [ bty et | s No. 1595. ff e ‘ i _
| ' Government of Tndia, dated Simla, ' ' In reply to endorsement, No. 2693, Financial, dated 20th November 1884, I
- the Officiating Under Secretary 10 ﬂ';e 415 M : : have the fhonor to report that the munieipality does not oceupy any part of the new
From 98th October 1884, Ko. Y Works Department for Bt ' foreshore gained by the harbour, nor does it collect rents from any of the timber mer-
¢ of Madras in Public i N g £ chants or other ,ocm,lranfﬁa ‘The collection of such ground rents by the municipality
_ Forwarded to the Go‘émg‘:: e , ; | ‘ ceased in 1881 and was left to the proper officers of Government (G.0., No. 234 W.,
report on the proposals and ¢S5 (By Order.) BUCKLEY. ; L deted 8uk Jruuaty 168L) L1 i ,
(Signed) _B. B- Bto the Govt. of Indis- e e e i &
: & l&g UMM‘W'. v Lo e e SR o NG 2188, inandial, ‘
: ! E ' § e Ll ~ Transferred to the Public Works Department.
* | 1] ‘ _ i (By Order.) . ‘
| | Forr 8r. Groree, : § {Bigned) J. D. REES,
| 5th December 1884. ; Ag. Under Secy. to Govwt.
i e aa | No. 2612, Marine. | . G
. bt * Transferred to the Public Works Department, T o
‘Works De E (Signed)  E, F. WEBSTER, e
Pumiswga‘% L ] 22nd November 1884, Tinp # Lt ot . Chief Becretary.
14383 Eaihe 5 e P L SRR el AT R
C it W, 1.tor ' Trom R. B. BUCKLEY, Esq,, Officiating Under Secretary to- the Government of

i f Madras, Public Works Department, dated
LS B i
o i yous ot Xo 3616, dced 10
the accompanying copytof a despatch to the

Indis, Public Works Deparbment (Civil Works—Miscellaneous), to the

e g i uly 1884, regarding the restoration of the
' G T Sl e B

‘Despatch from the Government of India, Public Works Department (Oivil Works—Miscel-
" laneous), to_the Right Honomable Her Majesty’s Secretary of State for India, dated
e 4 Tuly 15 No. 2 Public Wk e o fnta el
" In continuation of our despatch, No. 59 P.W., dated 13th November 1883, and wit
L e o Tty dsputchc, Nos. 28 and 48 BV, dabed 340h Ayl mad 1008 Mo
1884, respectively, in connection with the Madras Harbour Works, we bave the honor to forward,
T B - i G B R e e e e “IVA"“.‘@
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18 |
< formation of Her Majesty’s Government, copy of a further commuBiebtion ‘0 cced
% gmdldmw&wemmwwmﬁﬂww
~ coneerning the restoration o the harbour. -
) e
. 6.0,, dated 6th December 1884, No. 6093, Military. A % o
; to Governmed
From the Controller of Military Aecounts, to the MWIBS i A. ‘

“ N 3 e . ]eﬂ.or'ffom'd’ i :
Tn forwardiog the accomPany o8 I, nor o cxprse B S iarh 8
' * Np 3134 T.B., of 22ud November 1884, sinting that the  the views _hel by m;nin . of Public
w-&dﬁ:‘h:w po claim to rent for male Lines -latwrtfmm ‘the [ % ey
e 2 tgf 3'0..“&&-.dmmmh 186 Works Accoun 5= T ety
i : 1 b ' i » cha‘rge e 7;;,.4“__,.‘.‘;];.» 7 & : _‘i;.-\‘_ i
. ¥ ' S e it e R
s R ExcLOSURES s gibidey p;;i,ﬁ;aﬂ: dated
" ", 4 .« - M to the SM to Govmment'TB . "’> - . ok
il . From ﬁo Commissary upd November 1884, No. 2;24 .B. . e the. Publi
29 e ‘. M”;ds’ : of PMM ;;B(Nmmandmyau OM 3
£ wh-{nhm Ko 91 wﬂ,ﬁ%ﬁt‘;@m& : 57 of bisreport
N 3 13th idem, and herawish T arke, in, paragrapi bt oo b fige
B e s

&

- troller of ﬁiﬁtﬁri Acodunts Fft'iSt' %3

Contr

«
- R T oY

ili | dated Fort St. George, 1st e g
Military Department, + Commidsary-Gonersh 1BT0

@

b hﬂea‘s&ggestadby the Superintendent in his gfter, No. 2TW,

 Spare Copies ol i g
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From F. N. THOROWGOOD, Esq, M. Inst. C.E., Superintendent, Madras
Harbour Works, to the Secretary to Government, Public Works Department,
 dated Madras, 6ih December 1884, No. 27 W.

1 have the honor to acknowledge the receipt of your memorandam, No. 1996 C.,,

of the 4th, asking my opinion as to the sufficiency of the estimates made by Mr.
_ Parkes for the restoration of the Madras Harbour and forwarded with the Secretary
of State’s despateh, No. 50, of September 25, 1884.

9. I have carefully oxamined all the details of the estimates, and indeed was in
consultation with Mr. Parkes at Westminster when they were made, and I believe
that they are perfectly sufficient for the work to e done. i 5

3. I beg to be permitted to add that I hope the z:nangement; duggested in

aragraph 37 of Mr. Parkes’ report may be carried out, substituting for the date
April 30, 1884, the date at which the bond fide work of restoration on the new desigy shall *
commence, and correcting the figures accordingly.  An infinite deal of trouble and .

numerous petty disputes will be avoided if we can gtart fair on a new estimate, the -

detailed arrangements of which can be made botween the Examiner of Public Works |

~ Accounts and myself. i S ‘
i ( 1 o ﬁc il s T ATy tdél I lieturn the papers marginally

1 Despateh. noted, as I imagine you intend that I’
Plans. il ‘ljf':‘l' shoulzi do.: | y

ated 19th December 1884, No. 3127 W., Public Works.

Ol

" In his despateh of the 25th September 1884, No. 56 P.W., the Secrotary of State

communicates to the Goverument of India the conclusions at which he has arrived in*
respect to the restoration of the Madras Harbour Works,

> X

N

\

-

1t is intimated that thg,

plan of future operations proposed by Mr. Parkes should be followed generally; the

castern entrance being maintained, in the absence of any additional facts or argugents
" of sufficient weight to justify a further reference to engineering anthority in kngjand.
The revised estimates framed by Mr. Parkes should, it is stated, be examined and .

reported 0n. ;R S T : L !
' 9, His Excellency the Governor in Council observes that a decision having been |

|

come to in favor of the castern entrance, there seems nothing to prevent the immediate . -

prosecution of the work of restoration on the estimates framed by Mr. Parkes, the -

sufficiency of which for the object in view there seems no reason to doubt. Lo

3. The Examiner, Public Works Accounts, reports that he sees no objection to the
proposed recasting of the heads of aceount nmder which the expenditure on the works’
has-been recorded. Thedetails of the re-arrangement can now be undertaken on the

‘dated 6th December 1884

4. 1t is observed that the accretion to the south of the harbour is vested in the
epartment auder the provisions of‘i’fe Indian Ports Act XTI of 1875, and

its collected for occupation of the land are carried to the credit of the
ount, to ussist in mepting the interest on the capital cost of the

harbour works.

these Proceedings will

5. A copy of #

in reply to theix endorsement, No. 415 M., dated 25¢h October 1884, ‘
) lv‘H‘“17;“%““"3‘ el ‘. (‘HM‘Qé’nw Lhdg&lg w, dated 1191;11 December 1884,) i

i T e e Fixtraoti) o ‘ |
(T A AT Secretary to Govt., P.W.D.
Mo the Superintendent, Madras Harboir Works. i . B
,,  Examiner, Pablic Works Accounts. e ‘
7 Marine Deparitionts ¢ .«

Bxd, C Howorth 70 | e o A

be ‘foxiﬁal‘ded to the Govetnment of India

.




I <
"w‘ j‘“_y ,ujw:'yjm;l

g
i

uﬁ\‘j“”‘ (
i l'r"ﬁln“ﬁ” !
il

‘jf'ﬂ' _I]&[‘{\ Mt

Al
A1)

i




PR e ST

e R e e e A« AR P TS

-



e ————— T g




. * GOVT. OF MADRAS. | ler Avousr 1888, No. 2335 W., Pustic Womks. |
a8 4 | el B J R
PUBLIC WORKS DEPARTMENT: 4 & | WL
R ot _ PUBLIC WORKS DEPARTMENT.
grotis . ARl i A
> 1 Buildings and Roads.
v e | B il ~ Givil WQrks. i g
: - e Reap—the following papers:— e ‘
6.0, dated 25th April 1888, No. 151, Marine. | |
: Read—the following etter from R. W. BARLOW, Esq., 0.8,, Chairman, Harbour
Trast Board, to the Chief Secretary to ‘Govemment, dated Madras, 6th April
By oy 00 1 lodge th *receipt of G.0."No. 153 W., dated 1..6 "

| i gt  the honor to acknowledge the re -0. "No. ., dated 16th
: 5 L I‘ ha{gstéiefg:;“dl o a letter from Mr. Parkes addressed to the Und,ar-'Secreta;-y
e el JARBATY L IM amﬁs h N@#ﬂmb@,}lsms' and to submit, for the information of
g & i e fu":sw\»‘m@mﬂ;ﬁg@‘_.p{" the Harbour Trust Board at their

i i bicka gt i ‘;ww ¢ the ’@getmg of the 8th idem, = ‘
i { i A position of the enfrance has been most carefully con-
P25 PR bl liscussed ; and while the frustees ¢ adhere to their former
SEE o & : \ecessity of a north-east entrance, and (with one dissentient)
% g . 3 g No. 111, Pﬁ’ aved by the London committee, subject to any modifications

it iy 3 43 i hat may be :#ﬁfp%d necessary hereafter,” they are unanimously of opinion that smooth
B S : g} v o swater is abso utely necessary to make the harbour a success, as without it very little
* & 3 | S ‘practical progress can be made in the improvement of means for conducting landing
S - i and shipping operations, ‘inasmuch as with an eastern entrance all improvements
' ‘effected, in the way of providing large iron lighters, low level wharfage, &c., ares

' iable to be wrecked by the frea entrance of the heavy roliers accompanying each
succeeding eyelone, or very heavy weather.
| 3. The Board do not think the harbour can be looked upon as a harbour of
. refuge from a cyclone, until experience has proved it such, and, at present, are of
“opinion that no ship would aftempt to enter the harbour for shelter or, if inside,
remain on the approach of or during a cyelone, if it should be at all practicable to
put to sea beforchand ; that, during the prevalence of such a storm, it may be taken

ol

X
L

‘ ~ vessels would put to sea and return when the weather had moderated. i
4, Ttis absolutely essential, in the opinion of the teust, to the future prosperity
. of this port, that ships so returning should find lighters and machinery for loading

will never give smooth water during at all heavy
ogx, as proposed. by M, Patkes, would seomra the
d fharves in the harbour, with the cranes thereon,

dealt with ‘by Mr. Parkes in his :lette‘]‘"l the

. B. Referrin w} .
~ trustees would remark, with regard ( : :
: ‘Lt];#hbﬂﬂ"h_;ﬂiaﬂ!ﬁlhﬂ-ﬁh‘?f at hud the committee been in possession of the inform-
 ation referred to by Mr. Parkes in para. 22, they would probably never have alluded
L e the ‘subj‘ﬁp‘ﬁi; . The adva e of sand to the south of the southern arm of the harbour
" js, the Board consider, a. ‘

il 1 yhaﬁeve}'w do with the“}’qugsti‘an,fwhether the best position for the entrance is east

S obs il
ik i i .

reference (4) to the second point raised by Mr. Parkes,
mously approve the decision of Admirais Salmon and Nares and of Sir John Cooc

d, as there are two co-existing but conflicting judgments based upon the same
evidence,” would strongly urge their right to act upon the one which coincides with

el {i I |
4 " d i b ||

; 5

' or landing targo, ready to go to work at onge ; and lighters and im‘ﬁ% with cranes |
. erccted thereon, must d for safety upon the smoothness o the ‘watér in the

| (a) to the question of the advance of the sand to

natter of no present practical importance, and has nothing

i

for granted all shipping operations would be suspended ; and that on its approach all \

‘.‘;t‘ljl?e Board;unam- "

. ‘.v![

G His
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sradle ‘{’__M‘"

lsr Avevsr 1888, No. 2335 W., Pusuic WorKks. S
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their own unanimous views.

at a distance, who may nev
quainted with its business,
Board would most emphatically urge tha
what is wanted, altogether independent o
the gent!emen forming

7. Referring (¢) to Mr. P
29 that. he had perhaps “rath

"It is in their opin

or have seen this port in a eyelone, an
routine, and requirements, to.
t they are in every way best qualified t;]) e
f a mass of conflicting testimony, Whi¢
the various committees at a distance have to guide the

arkes's third point, the
er enhanced than othemse

situation ; ’ they prefer &lan No. III, but what
to landmg and s

entrance, and
previously insisted upon by all engineers who
9 The question of an alternative |
- revised estimates.
10. Mr. Parkes
estimate, with 600 feet

;o 33).

estimates the extra
mroﬂap at Bs. 18

applianees in heavy weather. :

I1I or 1V or any plai whlehpmll give them thss, within @ mmat}?; hme b;;

cost which the port can afford to pay, is all they have m;tenam‘w 1

~ abeolutely necessary, and upon the absolute smooth 0a
strongly insist.

8. The BOHJ‘d do not approve of Mr.
the objectionable re-entering
to seaward of a

curve to the full fo

&Mﬁeqnmm”mm“

WJI?

PB‘&”’«F PM -dy

neoesmy of
Parkes's modxﬁuaﬁon @A i

understand
t;heyhave been consult

roposal, abo ve
;os lati;l)i ﬁidnzzﬂg 8%% feet, Bs. 213 lakhs

¢ difficult task for gentlemen
jon a most difficu e Slly umacs

form < Ju mﬂnt The

oard ee with hlm in pard. -
i ni‘lxl'e dlﬁiculnes of the

they want 18 8 e i i of

8=
,m wewn
eyelone 8 swell, immedlﬂte

“"““ that this is an nbjeohon

the ﬁnanmal posmon and
sanctioned

mates the
y Mr. ““"‘“"g""d;{h 27,14,286,

at m, 24 75,976 f}an EB

et
— 800,000
66,25,000

*9,98,125
- 1,00,000

———
N AN
Rt
i

‘ .-tgqii. pieees at any moment, and thh under ordinary cm;umatdq_w_ :

: hereafter i 4 wbuid > sl
~ between, the Board and the merchants concerned.

=Sy

S

e f'Auetis-r 1888, No. 2335 W., Posuie Worgs, gl ey
f ‘:‘_'i ‘”‘“4 V 4" " Al . i ‘ g
bl sl e 5 - 800 feet Overlap. : RS,
L ‘ Bane@bned aaﬁmate S s ke e i - 46Db.OUN 2
Ad& akh‘ﬁ fox plan III 5 RN R .. 30,08,000
_ e . ; 76,63,000
e Deductv—- fite ‘ ‘
: A.dvanoes refunded as above i e il 8 00 000
| ‘Capzj;a.l sdva.noes outstanding, 1894~ 1%5 ] o VRl 68,66,000
Intefest thereon, at 44 per cent. s Sk ish ’_&,OS,SOO !
Sinking fund ... = al im0 1',00 000
e A b ‘ ., 4.08,800
Income as above R vl 14,52,000
- Balance to credit of the trust AR e L I S ee

e e

13. In framing the above estimate the ealculatmns have been based on actuals
of previous years; the revenue fiﬂm port dues is shown at Rs. 1,30,000 only, that

being the ammmy‘sho 11 of G.0. No. 15, dated 17¢h Jg__ y 1888, after
allowing for the reductio nas 1-6 per ton on liners, recomme ended by the
Board in my letter ‘No. 6974, _dated 5th March 1888. The aurplué d? pﬂotagg fees
15 takem f s of 1886-87, Rs. 192,467, With reg)ml to the item,

use charges the Board propose to supply, as soon as possibl
\ ihnah felt in M: dr;td by erectmg warehouses En% storing gooﬁg the:ém
warrant, in the same manner: as is done in Bombay, where the Port Trust

1884-85 had risen to Rs. 97,280-15.3, or deducting cooly-hlre to about Rs %5,000
pet. The Board are of opnuon that at least Rs. 20,000 might be raised from this
gource InCreasing ammally ;

14. Another soutrce from Wh1ch a large income might be derived is b ;
bout-hire, provided smooth water can be relied on in tghe harbour ; ﬂ:‘s 13 :ﬁgnfglﬂ;;

Re. 1 per ton all round, the total tonnage handled early. bei 91

3 lakhs of tons. Takmg the lower figure to allow foi)-V tlm%;r ﬂﬁgtegatgleesﬂorei ::;g
caleulating a saving of 12 annas per ton in boat-hire charges as praetmable ’Wlth
amooth water, an additional revenue of Rs. 1,87,000 could be levied, as enhanced
harbour dues, without imposing any addltmna.l tax on the trade of the port; and this

" sum, with the surplus shown above, is more than sufficient to meet all current charges,

including petty construction. The reason whj boat-hire is so exewmvely high at
‘Madras is the insecurity of the investment in ltghters, which are lia

iceable, through eonstpnﬂy

‘mt; ea,eh
of the. ier ‘ IWW

rge for baat—hlre o onl

, if anythmg, too high, and morye
ipon & comparatively secure invest-
m& to enhance harbour dues,
bﬁt el et:toab}a, glr;e of the chief
, eapen landing and in

llow th trade of the port to begneﬁt;il;l%%w%
ny m&uotmn whieh - ma.y be found pmtxoabla

permit, by
oba; ly be st

‘am further roques

| hfrt-“ ‘ od by the Board to ask that Gwemmam Mwﬂl Suggest

,be rédneed from 43 to 4 per oem. or
h‘ai‘le of‘ b port P P anmm, Whmh wmxld be of

bfé to be smashed

» sufficient at ]ﬁrst to dxvde the samng eﬁeetatl"

recaxved o 1880-81, when the system was first introduced, Rs. 80,716-6-1, which in

onorable the ‘Searétary of Sthto that the rate of interest upon capital

=
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, | g R 1so Aveust 1888, No. 2335 W, Posiic Works, 5
4 1st Aveusr 1888, No. 2335 W., Pupuic WoRES- . £ ‘ Al 0 SR - —— e e
" ;‘In e P ' : vaernmm:t that ke L s detter from M,tbizﬁrkﬁi;‘g:‘fﬁd' 25th November 1,887\, in reference to the question of the pesition
. conelusion, I am desired b the Board to urge upon GOVET T : of the entrance to the P . ey
% the M consider that Mr. Parkes is Zot suﬁieieutly quainted 'Wlfh ﬂiﬂ wﬂ;g' B,‘esalvad‘ tha.t; this letter, as qow :mgnded, be'approv*?d. i
: enable him to form a correct opinion of its requirements, and the reﬂﬂ‘d eassy! : il e ) :
his theories into practice has already been far from satisfactory- vears have (i Sl Do TR R :
' 17, The Board have on the spot a staff of engineers who for any YL ) Ly  Order—dated 26th April 1888, Np. 151, Marine. |
: lmd the ldvamage of an lptunate_ pmct}eal '?‘1‘?““““"” Wi 20 1’m'mn‘xmof design, : , . Transferred to the Public Wopké ‘Department with the following repiarks 1 —
its present condition, admits of completion within only very narrow-Lmtis should : e i wits he budeet of the current year, revi : SAE
and the Board would carnestly represent that all details in refersice thereto e .| (1) According to the budget of the current year, reviewed in G.0., dated Tth
be settled on the spot by themselves, subject to the control of the Madras Govern- ik March 1888, No. 219, Financial, the Board’s total revenue receipts amount to
o Ptk g~1 e, PRy e ST R R any deviation , Rs. 3,08,000. DBut this sum includes Re. 20,000, interest on investments, which will
ment, who ean instruct th to inquire into and examiné 2 : by »
o i kR okt l?:h e_l;gmgz b: 48 dered, in the mwﬁh port to & . probably have disappeared before the completion of the harbour, as the current rev-
from th W‘H Siold by lthx gt whi meh : ered, © curred hitherto through con- it . enue expenditure is at present considers —-
: adopt Th:m won 1d obviate the delays ‘ have Omd T v ki iy * Revenue Account. e ably in excess of the receipts.* Again,
‘gl stant references to England. LA, e iﬂ:ﬁi’t . bes to engineer Ay ' ; ms. the establishment and contingency charges
o, EE et The Board are quite willing fo suborﬂmﬂ‘f gh(mld be in the hands of th . Budget-estimato for 1888-80— 508,000 Amouit, in round numbers, to Rupees
: control, but would most sirong‘lyurgevmt'ﬂns csontl'ohc e mnde ehnghicn ved by E gﬁempts e T san o R 418000 1,14,000, and the n%ﬁnal charges for
gh , o W “'B"’ e # UhATges. o o - petty construstion and repair cannot be

ok Madras Governmeént, and if any ymposa]g wllzn;iht 11]1:1 At iyl s

Wiy inquired into bY o ot i e ot

‘ y submit that b y |
's budget i "Rs. 95,000). The Board’s surplus under harbour revenue

Government, the Board respectfull
of State might rest assured that the mutter had b
competent engineering authority.

- Escuosurss. g
o WAL A g i 3 . hald <
ses of the Harbour of Madrs, at & meeling
4 ;“m» g{fyp;w'lw

cen caref et is

anot therefore, on the present sources of income, be estimated at
1,29,000 (Rs. 2,83,000 — Rs. 1,54,000) per annum, : i
Board have now been appointed conservators of the port under Section
gt 1875, and this will enable them to apply the surplus port revenues
" under that Act to the improvement of the harbour. But it must be remembered that
the Government can at any time by an executive order remove them from this position.
(3) Even assuming, however, that their position as conservators will be a
ertianent one, they have largely over-estimated their surplus from port dues, which
they put down at Rs. 1,20,000 per annum. The total receipts of the Madras Port in
1886-87, inclusive of pilotage fees, amounted, according to the Port Officer’s adminis-
tration report for that year, 1o Rs. 1,83,527, while the charges aggregated Es. 145,601,
The Board will doubtless be able to effect a considerable reduction in the port establish-
ment, and the revision of port fund accounts ordered in G.0., 17th Junuary 1888,
No. 15, will probably be favorable to Madras. But, on the other hand, the port dues
© on sea-going ship§ other-than goasting steamers have just been reduced from 6 to 4%
¢ annas a ton, and the Board estimate that this will reduce the recéipts under this
head: by some Rs. 25,000,  Allowing for all these changes, the port surplus available
for harbour purposes cannot be reckoned at more than Rs. 40,000 per annum in addition
16 the Rs. 12,000 which the Board have taken credit for under Pilotage fees. .
£) "Tho total surplus upon which the Board eahi now reckon will thercfore be—
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i e 1,29,000
i 000

S G 12.000
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_ rust Board,
Iy to G.o.bﬁoihwg Ww.,
ht Honora e | of § ,
g'bm lEEr. Parkes, dated 25th November

tmGa%srnment which will amount

pition of the entrance {0 tho BOrbR, by BB, o jn all about 2 lakhi o ats to

dian Marine, Captain W. L.O 3 Mq” il e "1'3,98;000"'55’:5?9" ap is adopted, or Rs. 4,08,000 upon the 800 feet *

i o ‘ . overlap, teaying:‘a@e_‘_ s, 000 or Rs. 2,07,000. i |
. (b) The Board, however, der that the saving in boat-hire will enable the

trade to pay inereased harbour dues without additional burthen, and hope to realise
o Joss than Rs. 1,87,000 per annum umder this head. That it wal o S
. the ordinary charges of the Harbour Trust Board, which have been omitted in

r :héwafsg_wmiqﬁ% but are included above, and will nearly meet the deficit above
'~ ghown: The balance remaiming may jointly be met by additional warehouse fees, of

 hich the Board have adopted a minimum estimate; or must be provided for by
I oreasing harbour or poit dues beyond the amount of the estimated saving in boat-
| hire. ‘Tie Government are at present unable to test the correctness of these estimates, |
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but they note that the anticipated saving in boat-hire deperids on the certai_n’ry, of
smooth water, and this cannot be secured until the harhour approaches completion.
(6) It is evident then. that, making full allowante for the fact that the interest
on the accumulated sinking. fund will, as time goes ony materially diminish the net
charges, the Board will sooner or latter be obliged to raise the barbour dues, or port
dués, or both, in order to meet the inereased liabilities which they propose to incur.
Such increase, and more especially unhder port dues which have just been reduced, 18,
however, perfectly feasible, and may possibly not entail more than a temporary
increased burthen on the trade. There is also a considerable, though not as yet
ascertained, surplus to the credit of tlie Madras Port Fund, which will now be at the
disposal of the Board as Conservator. On the whole, from a financial point of view,
the Board’s ability to repay the further advance BOW in question seems sufficiently
established. ‘
the intetest on capital

(7) Of course, if the Board’s prayer for a reduction of | fost
advances from 41 to 4 per cent. is complied with, the nocessity for imposing 1
in this department, consider

rates will be pro fanto diminmi ‘he (Government :
g & ininiched. - 1 tavorable consideration of the

. that the request is a reasonable one, and deserves the

Secretary of State, | ;
{True Extract.) :
(Signed) W.L.C. BADDELY, Capt,, B.E,
| Under-Seey. to Govt, P.W.D,
for Chief Secretary.

6.0., dated 6th March 1868, No: 764 W., Public Works.

Read—the £ollowmg paper i— ' |
“From R. B. BUCKLEY, Esq., Ul}dpr-Senretary to the Government of Trdia,

- Public Works Department (Civil Works— Miscellaneous), to the Secretary
_ 98th February 1888, No. 106 M. 0% BT

With reference to the Secretary of State’s despatches, noted in the margin, on

T the subject of the best position for the

-

U~ i | ] and ll‘P.-Wv'., dafed respectively  entrance to the Madras harbour, I am

" ¢he 24th November and 15th December = gip ! : sollon
. . Feoell th ected to forward, for His Excellency
1887, to the address of Iis Exoellency ‘_ he ' the Governor's int‘:)rmaﬁon, copy of =

. 3 Governor of‘ Madras. Note on the ‘Subject,‘byfl&r.}Moleswoﬂh,
“the Consulting Engineer to the Government of Tndia for State Railways.
: 3 TONCLOSURE. - ; »

Note by @ L. Movesworri, Esq., Consulting Engineer to the Government of India for State
T pael ' Railaways, on the subject of the Madras Harbour. :

Lo Themnmittae, compased of Admiral Salmon, Sir John Coode, and Sir George Nares, has
now pronounced in favour of an entrance at the morth-east corner of the Madras harbour,

b e sposed aod marked Nos. I, IT, 11T and IV, respectively, the committee
| s it . o ITI on pautical grounds, but it does not state the nature of those

d by the Madras committee in its report, dated June
% was referred to me by the Government of India for opinion,
- 17th, 1883, the very serious objections to which this plan W
and from the action of confluent waves.
| ,w ) \ﬁLm{; i 8 %Wﬁymodxﬂutmn
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In No. IIT the extension of the face is carried out with a slight change of direction,
whereas in the plan I suggested, the extension was in a straight line, on the prolongation of

" the faeo. '

Mz, Thorowgood, however, in putting forward plail No. IT1, accorded the prefer o
No. 1V, which also found most favour with the Harbour Board for the following rlf)aaso;:?—af

“(1st) That only a very emall portion of the old ruined wall and rubble have to be
cleared away. 3

« (2nd) That during the construction there will never be more openi thanthi M

"« 'posed entrance through which the sea can come. ore openings than tho pro

¢ (8rd) That it allows the work to be proceeded with at present at least for 4 Vit
more.” _

I may add that I prefer my original suggestion as it stands in plan No. IV to its modi-

fied form as plan No. 111, because, in addition to the above-mentioned advantages, No. IV

allows more sen room and involves less disturbance at the mouth of the harbour from the

action of confluent waves. ' The relative estimatesof plans Nos. ITI and IV are Rs. 61,00,000

and Rs. 62,45,000, respectively. : T
The ends of the covering arm ¢hould, in my opinion, be turned inwards instead of out-

wards as shown on the drawings.
1f No. I11 is to be carried ouf, 1 would strongly recommend a slight modification of it,

as shown by the blue lines which I have drawn on. the plan No. I1I that aceompanies the
report of the committee.

Order—dated Gth March 1888, No. 764 W, Public Works.
Communicated to the Tarbour Trust Board for consideration, in continuation of

G.0. No. 404 W., dated 4th }“ebruary 1858.

(True Extract.)

(Bigned) J. O. HASTED, Colonel, R.E.,
Secretary to Govt,, P.W.D.

L

G.0., dated 9th June 1888, No. 1715 W., Public Works.

Read—the following paper :—

From the Secretary to the Government of India, Public Works Department
dated 23rd May 1888, No. 261 M, ‘

In continuation of Publie Works Department No. 106 M., dated the 28th-.
February 1888, I am directed to forward, for the information of His Excellency the
Govérnor in Council, the accompanying copy of a furthier Note, dated the 5th May
1888, by Mr. Molesworth, the Consulting Engineer to the Government of India for
State Railways, on the subject of the best position for the entrange to the Madras

gl W

§
ENCLOSURE.

|

Note by G. L. Movrsworts, Beq,, Consulting Engineer fo the Government of India for Stafte
f Raihrays, dated 5th May 1888, on the sulject of the best position for the enirance o the

‘ Madras Harbowr, i o

When I wrote my last Note on the Madras harbour, I had not seen i
o T Bl T N o i e
pow had an opportunity of studying that ‘evidence, and I would suggest, for eousideration, a
slight modification of the plan 1 ongivally snggested (marked No. IV). s nodiEcation
consists simply in prolonging shghﬂx further the eastern arm which I had suggested ; and al 0
slightly altering the tangent point from the north-eastern elbow so as to change (A m h
instead of having it in the position in which it was originally built. _ P i
ML I havo shown the prolougation of the eastern arm sufficiently long to cover the opening and
protect it from seas coning in, even at an angle of 80° from the normal direction.’

In my report on the Madras harbour, dated March lst, 1882, para. 96, I advanced
thd opivion that ¢ the waves of a dangerotis character must ahways come in broadside lo the shore
or nearly so whatever the position of the storm;” and in paras. 76 and 76 of that report,f
ave my reasons for the opinion T advanced. This opinion is confirmed by the experience of
nautical men, as given in the evidenco. The direction of the waves is stated to be guite
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i i : X ide to
independent of the direction of the wind, and that the heavy swells come 1n nearly brosdﬂd' s oiethe

the shore, even when the wind i : et
¢ blowing off the shore. Uthers state that the Ui
et el s 30 o o ety Tt 1ot e L
e o ation, whi : ibly oo
anglgl "!;l:t““dmx this. which are comparatively harmless, cun posst . ol
ik 1 fact, it is opposed to the laws governing the motion of waves that @ wore of 170
1 oontogr?-a““e to any considerable f;tm f,gm lﬁ,e parallel of the general direction of the
R An ines of the bottam of the sea to scaward of the harbour,
D arm covering an angle of 30° will, however, be on th

entrance to the harbour, even from waves of oscillation.

I annex a sketch showing the modificati I would pro
the existing work being s Mmooy onggestion D Tuly 1883 in red lines,
® mmganf 1::3; r in blue lines. 4obioetionl th.f.mv be raised or
“nautical grounds™ to m e | mopgmg;odx;;nthﬂ.;ymey will be free from some of the
objections to which project m is exposed. :

Order—dated 9th June 1888, No. 1715 W., Public Works.

_ Communicated to the Chairman, Harbour Trust Board; early T
continuation of G.0. No. 764 W., dated 6th March 1888.

d ‘ (True Extract.)
FERy (Signed)  J.0. HA
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STED, Colonel, R.E.,
Secret.;wy to Govts, T w.D.

¥

=il 2 5 | : Board, to the
SN : ﬁmm R. W. BARLOW, Esq'l (.8,, Chatrman, Harbour ngngfad;asa 21st

Pepartment, dat

. Chief Secretary to Government, Marine

- June 1888, No. 1086. :

_ Thave the honor to acknowledge G-.0. No. ]7,5J.,Ida§ﬁmﬁ°&§‘§ym§§‘§j
rwarding, for the tho Board, o note with PIab [EEEC SRy T

worth regarding the best position for o north-cast entrance 1o tho trustees %"3

N :"': .—""60 '-‘

letter fr 4 “,%';?1,‘%& 18tk dom, replyivg 1© s S
made to him on the subject. oot TR RS o gL

Srram gl Rl A o L oD parbour  siightly

e s i e el B R

e o o o el By e TGP TG g o
e Lo wstuer Bt no practios waves of translation coming In &

| pdditional protection againist Wt oon ; but the trustees note that

‘ « waves of a dangerous character must

® O and in this the trust fully

ﬁﬂﬁ «« wayes of oscillation » are ‘¢ compara-

; in at au angle approaching 30°
14 astified in incarring the

s

additional

south arms with the

e safe side, as pmtecﬁng e
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Feom F.N. THOROWGOOD, Esq., M. Insr., O, Superintondent, Madras Harbour

Works, o the Chairman, Harbour Trust Board, dated Madras, 18th June 1888, No. 368.

1 have W:ﬂbﬂpr to return, herewith, the papers which accompanied your letter No. 954, of

~ June 13th, with Sir ‘Guilford Molesworth’s modified plan for an entrance to the Madras
harbour. | i : i i

ek 7 appea.r‘s‘to‘ me that nearly the whole-of the outer portion of the north pier will have to.

be taken up to carry out the design proposed, and the greater depth of water into which the
gouth arm is brought 'ml‘l-;.,undoubtedly add 1o the cost of the work and increase the time of
construction. i e - B el [ g
offices of the Board, on Tunesday the 19th day of June 1888.

* %

-.%x,m.wr- of Proeeedmgs of the Trustees of the Harbour of Madras, at a meeting held at the

L I L3

.- 9. Read létter from the Engineor, Harbour Trust Board, No. 368, dated 18th June 1888,
submifting report upon the modified plan for an entrance to the Madras harbour, by Sir Guilford
Molessorth, communicated with 6.0, No. 1715 W., dated 9th June 1888.

Rosolved that the additional proteetion afforded would not justify the increased expenditure
and delay which would be incurred by the necessity for taking up a large portion of the new
~ work recently constructed at the head of the north arm. : '

i ! . -
1 EHRE Tt =g i e e i f
i), rmil L

N

s (Trus Extract.) Sl
| ‘ (Signed) | C. PINSENT,

‘ “ Secretary, Harbour Trust Board.
, Transferred to the Public Works Deparfment. 2
 QOTACAMUND, (Signed) ~ If. 1. STOKES,
/ Chief Secretary.

23rd June ‘1888'.

Note by the Chief Engineer, Public Works Dpparimmt:’;

To a member of the committee appointed in 1883, which first suggested a north-
east entrance to the harbour, a perusal of the report of the committee appointed by
the Secretary of State to consider the subject, with the interesting notes of evidence,

must be satisfactory. It seems now at last to be allowed generally that a north-east

entrance is necessary, and it is the opinion of eminent nautical men that steamers can
enter and leave the harbour by such an entrance without much difficulty.
- 2. This opinion was all that was needed by this Government.
3. There seems to be no reason why the Government should not accept, without
‘ m;tnﬁ@n,thg positio of entrance as &Ppmﬁd by the Home "Gmmﬁee)‘md generally
by the Harbour Trust Board ; the only apparent objection to it is that it necessitates
oA very considerabl r_¢';;éxtént~of:bldw : g
"No. 1 (originally proposed) or plan No. 2. It has
Jeper water rather further from the shore

e ¢ and which, coming from such an authori
his plan is a conside able modification of one fnmeﬁyTﬁt{:
: ‘ w‘gﬁﬁ ‘: ‘#‘ ﬁzan alteredhm Pf;t:rm‘of the for com-
ltering the entrance fror waves approac ing the coast from any possib
direction north of the normal, which his former plan did not, It wouﬁffnm:}:
 increase the accommodation within the harbour, and would bring the entmne;
 further from shore than the plan approved by the Home committee. In all respects
 therefore, the proposal is a ‘'good one ; but we have no estimate of its cost, and it i
~ evident from the length of the arms and the depth of water in which they are to be
constructed that it must much exceed that of the proposal by the Home ommitte
\

work which would have beelt avoided

ery recently submitted by Sir G. Molesworth,

W
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while it would seem that at least as much old work has to be ramoved:l tl(::ir fetter,
in the ather. The Harbour Trust Board are opposed to the scheme (se¢ thelT ]
No. 1086, dated 21st June 1888 g s the
B %%Sh’ﬁght that Sir G, Mole);worth’a note and proposal should be lt?:‘glesbeim Lt
~ Becretary of State, but it seoms to be questionable whether the adyan e ampletion
secures are sufficient to warrant additional outlay aud consequent delay
" ‘'of the harbour. y : v i
5. In his remarks on the report of the Home committee, Mr. Pﬁt:ﬁémb:}ze ik
fully into the subject of the advance of sand on the works which the 61‘1"(119 e el
. committee led them to suppose was a very serious matter, and *ﬁfrbmyr atrg b
* one reason for their preference for a north-east entrance. Th:f & ¢ practical
- briefly dispose of this subject, eonsidering that it is a muttgrn, L mfmortéaﬁm which
© ' importance, and that had the committee been in possess ormatl

{ 3 i ‘ are ﬂ-Y :

~mover have alluded to the subject. The committee Apparenty S to W%, S
surveys of the harbour up to }?887, and from the sonn?nltxst lt‘ll:afxsvsrgi sutidipated.
o couclusion that the sand was advancing south of the works *3;6 was due to the heavy
' Mr. Parkes maintained that the apparent advance in 18l e 1S Mk ion
e cyelone sea in May 1886, and would not be found to be a real & -l i
which he received after the committee ceased their sittings W‘:f during the year near
in September 1887, arid which showed that the actual adyancthe s itios T
 the works was considerably less than that anticipated by ot yade 8
~ certainy strengthens Mr. Parkes's ition, and the result of 'efizl:xlnbe gl )
TaBia dﬂferahth:mes, of thé soundings leads to the conclusion that thehgi v The committes

£ not be considered as such a serious matter as the committee think. e
 considers the sand will have advanced to the end of the south arm e LT 1
- Mr. Parkes says 50 or 60 years, but he ealls attention to another ezt it
~contend that it is now well established how the sand comes, and in W qﬂﬁa £ what
SRS cmmi,f and therefore how it may be intersepted when it becomes :eewmarhichy 2311 ot b
\ the cost of intercepting it will be. It may be added that thatr cos the trade” It i8
. required for 50 years, will not therefore be a serious burden o:llthat s S of

"+ " submitted that Mr, Parkes’s views on the question are sound, an ; sl

| sand is not a matter for present consideration,

S 6. Mr. Parke‘:’;s 2 it
~ stated in his remarks on the commiltee’s re e ) ek
 betwesn the two committees appointed by the Secretary of State, and

*

: : ! ’Otﬂf inion
He refers to the conflict "Pm Iy

e iders the question to be still unsettled He,dﬂ@ﬂ-.whﬁﬁ'@ i i Vi
oo ol fuvor of the north-sas enmneevi??“tl’m.‘%‘mﬁ;gs’ whour Trust
that Captain Taylor's successor may hold different views, that €0 EI0 0 0 oy
d is.a changing hody, and that the ﬁn““""d f?o?«?uhe 1'1338;3#1:@ the committes
_..f"ﬁp_i_nionm- 'Tﬁpmpos@i' it£ :13; hod: h:l“t he:ttmnbe, all anthorities in Madras ha;e
dog mﬁ e A al'ﬂ:e:tb;lw; the Harhour Trust Board, fl‘(.!mtidj

 thes v" ':ere étifbiagiy in fuvor of it, and as at present{ constitu ey
: e Captain Taylor as member, have expressed themselves

o always been in favor of the north-east
as one on whi

: o g2 4 robably -
" Mr. Parkes states he received after the sittings of the committee, the Xm <

W ™ : o 4 'o ] ‘
iews as to the question of a north-east entrance are not definitely

Svariot 3t and the financial position hag beeﬂ' meﬁﬂ i
v ﬁlt '?ioverﬁment in G.O, NQ: 151) Emne’ d’m* F.iix

one on w uhmuhe:lélwmidn cleiﬂ_ﬂﬂl 2

\

& il ) T -
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‘300 feet of its termination ; in fact, almost completing the harbour on the present

sanctioned design, and then removing part of the work to form a north-east entrance.

He suggests that the question of a change of entrance might then be reconsidered,
but following what has been said above, the suggestion should be rejected. He says,

' % Tq carry out the work to that extent would take about e hteen months, during
: .ﬁ"effg month of which time the shelter would be improving, e%o proceed on the plan
.« recommended by the committee, the first.two or three years would be spent in
5 _ opening the harbour still more to the sea, and that in the “most dangerous possible
R gqm while a further three years would be occupied hefore anything like éfficient

= ialih shelter would be obtained.”” This may be true, but it has to be remarked that the
“work to be removed to form a north-east entrance at present is much shattered and
comparatively easy of removal, while if the harbour is nearly completed on the

e present design, the work to be removed will be the strongest part, most carefully
% fitted together, and the difficulty of removing it may then be - considered too sericus
, for the removal of the old work, and we ought to-have careful estimates of what
ERs the cost would be in both cases. It may possibly Prove, as the best way of

completing the harbour expeditiously, that the northern

structing the protecting arm of the committee’s approved plan, while another is
v P‘é&hmsgﬂnthtﬁﬂ? “ﬁgﬁga’ms but it can hardly be the most economieal plan, and it
Sis ~should be considered, if this method of working is be adopted, whether the sodtion
e ‘ of the work, which would only have to stand for a year or two, should not be modi-
e fied with a view to the easy removal of the blocks as soon as the protecting arm is

completed. The most economical method of working would, it is believed, be to
clear the north-east entrance as expeditiously as possible, and then close the’ existing

- entrance and run on the protecting arm, for which a very large amount of material

W would bein readiness, The harbour would be more exposed than it is at present

8. If the question of a north-cast entrance is now definitely settled, this question
o _of how tpe_re\fxai;«i plan is to be earried out will be of the first importance., The
i - Board might, it is suggested, be usked to prepare detailed estimates of the cost of
¢ removing the old work, and to'state their views on the subject of opening the north-
east entrance at once, in order that there should b no delay in proceeding with the
work on receipt of upproval of the Secretary of State to a change in design.

BaNeALoRE, - (Signed)  J. 0. HASTED, Colonel, RE,,
June 1888. © ‘ i

August 1888, No. 2335 W., Public Works.

L o S e AR

, . 2. The Governor in Council has read with much interest the
and the voluminous notes of evidence taken by them, and js gt
the committee shares the views held by this Government as well as
of the harbour, with a covering arm. An entrance
additional advantage of being fully Protected

J “iern arm  should be nearly
completed on the line of the present design, so that one crane could be used in con-

__ to be overcome. In either case special machinery will probably have to be procured

+ Chief Engineer, P.W.D,

‘?‘;‘1”’,": "fﬂm Go gmment,"'}p e ']‘ M

authorities in the Presidency, and is in fayor ~of an entrance at the ::g’ all competent
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To the UNDER SECRETARY OF STATE roRr INDIA. L

Sir, Tt e - 4l :
: . In compliance with the instructions contained in your letier of
' 8th April, we hayoexamined thoroughly into the subject of ‘the position of the
entrance to Madras Tarbour, in connection with the work of reconstruction
NowW in progroess. £ R b e T
We have taken evidence upon this highly complicated ‘subject, and ‘beg to

report as Follows :— 5 :
Tt is agreed on all-hands {hat, owing to the frequently disturbed state of the

water, the facilities for landing and.embarking passengers, cargo, &a., offer

by the harbour, are very much restricted, nor would it be feasible, for the
same reason, to use without cerious interruption, wharves and jofties along
the shore line! or to keep in safety within it, such improved lighters, tugs,
“and other harbour craft as would greatly increase ifs value as a trading port.
Much ecargo is said to be lost overboard in the process of transhipment,
and, for want of tugs, no sailing vessels use the harbour at all."

e confused sea within the harbour is attributed, by all who have given
evidence, to the nearly constant swell from the eastward which rums in
through the present entrance, and, being deflected from the side walls, causes
what is variously described as a *mnubbl sea” or “joggle of @ sea,” and in
bad weather as being like “a boiling pot.” In consequence of which it is the
opinion of many of the most experienced captains that, 3xcepth1g for the
distance from the shore, loading and unloading could be as advantageously
done outside as inside. During the: cyclone of November 1881 the greater
portion of the craft within the harbour were wrecked before the walls gave

ay.
The swell, which is the source of so much trouble at.Madras, appears to be _

g'enerated in the ,B”"Y of Bengal, and, as it approaches the harhour, advances
ordinarily- in a line parallel with the coast, but is occasionally deflected as
much as 30°-each way. ; e ‘

Tt is confended by the Madeas Herboat Trust Board that the remedy for
" all the defects in the present harbour (ies in closing the eastern entrance and .

~ opening one elsewhere. Captain Taylor, the Port Officer, who was charged
 PED ' %oard, goes 5o far gs to say that the one

at ov eastern entrance, and that no ‘engineering difficulty nor ex-
wever g ’ghdula’&galmwgdﬁogtand in the way of such a

‘r:'-.,v 'W Mémtproposals for ‘remedying the
,‘:':3, ” ort as ehrand comprehensive as possible we
accompanying drawings to be prepared. 4
' dekeribed in a report on the roposals for a north-east entran
. dated 2nd May 1887, and ;a&d;essed"'fb the Chairman of the Madras Harb::;

. mrust Board by the ?j\épenntendent of the Harbour Works. . These proposals

~ ere referred to by erent witnesscs 1n the evidence taken in the course of

. our inquiry.

Drawing INo:' T ‘-&x’l‘u‘bitsth%mjéets" (naihered I, 15, TIL, knd IV
different p

. Drawing No. 2 contains a plam of the harbour in its present condition, :
i and also threo sections which we have had prepared in order to illustrate, as
" clearly as possible, the changes which have taken place in the depths imme-

i diately to the northward anfi southward of the harbour within the last few

years. e
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12. The first year’s work eaused w

: aceymulation, and the quesfion was

«with the result that the Gover

: : " made showin o that the aceumul

x ' . abput one fiftieth of

o B cfi%ihp; 50 years

ot e 2 ‘

hat appeared to be g
again raised and fully discussed,
nment was reassured. A calenlation was
ation in one south-west monsoon occupied
the space available for arresting the sand, thus
as the minimam life of the Earbour, ‘withoat makin
any allowance for the Opposite movement in the north-east monsaom,
. which -was - known to be considerable, bt which could not then be
- definitely determined. Fifty ve ith a considerable, hug

ars, therefore, w
’ not at that tinie faceurately determiuab]e, addition was taken as ap-
1eed be taken to protect

formidable

prngz'm‘:};m];v the time during which ng measures 1
& the Marbour from sand.
| “13. Bven after this the question was from time to time raised and
Y disgussed hut ono objector after anothep dropped off, and since 1879 the
v question has been absolutely at rest.

14. In the meantime the novements of sand have been carefully
“watched, recorded, and reported dn, so that if any one were disposed to
ohject, the data were always at hand on which to base any adverse

v Xtheory. - But ne one has come forward, and, on the contrary, the
~ weeumulation of facts has been sueh as to eonfirm in the most :
: PR S the correctness of our original antieipations, Each Year shows
3 it a slizht advanee of beach, and the advanee from year to year is so

. ErR regular, thongh proceeding at g decreasing rate, a8 to show that the
\ v aceretion s not the result of easugl and variable storms, but of Some

g rezularly recurring seasonal action. The oblique stroke of the light hut

i continuous surf on fhe heach is generally ackhowledged as a sufficient
cause for the results seen and recorded,

: 16. A position thuse bailt up by the confirmatory
10 years has strong Presumption in its favour.
i - afallacy, but I submif it deserves to he abtacked
g ab all, by some well-defined alternative theory, For
| SHRGLL o wlooking anxiously since T first heard the Committee
ST with my position, hug all { bave got 48 g resuli is
A of their apprehensions quoted in ragraph 8, ' 2
& o ; R & ey i gt O ok 1 E
%18 This statement is ﬁsed on certain figures from which the Qo
- mittee and myself deaw verg different conclusions. In May 1
Cwas a heavy eyclone seq which produeed certain excepti
" shore line was crmsidembly washed back, and the
- dceretion of sand at {w

experience of
It may be based on

] <]
W X i
ey &L ,‘S

- Iy 5 A,»?
P A t) = d‘;_y‘ L% G

inder watep.

the latter alone

17. The Committes exa:,t_nining‘ % came to the

‘ : s Con.
clusion that it diq not bear out my contention that the advanee Proceeds
in a decreasing anuual ratio, but the contrary, and they ghe at if ;

contin ‘at the same rate in fature a
Tathom Fine will rene ch the south-cast
e Period is increased in. thejr Rey,
e ap@ear : Ay :
My deduetion From the same datq. 1, Citielndie s
: upper parts of the slope which wep e e
b advance is 8, and that the messy,
: ‘ the disturbanee of the storm of - o

: ‘ b May did not reRult i anc
the normal year's fdeeumulation, but gim, Iy redistribne o 0¥ addition to
. OWR sand from the shore. * Thy. Py redistributeq

waty 5 s TBY Orig % i
} as the R estimate of 4]e life of e i
o but the measyyomen w

4 s .18 ¥ affecteq,
s i * = ,,l £ s o i

fo the 50 Years may he laken to ha ot 1 g mf;ff’"f"m“ |
half o century to ran from th, present time, 1 thiip s, hat Sebey
Eop. TR at present to eige furthey figures, byt I may
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. 35. In conclusion, I would beg to
~ has not bee oned by the Com
 very fairly how varions admitted o
possibility of
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