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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildingd’and Roads.
Civil Works.

Reap—the following papers : — ; &
Despatch from the Right Honorable the Secretary of State for India, to His

Excelleney the,MOSt Honorable the Governor-General of India in Council
dated India Office, London, 25th September 1884, No. 56, Public Works,

: Your Excellency’s Public Works letter, No. 32, dated 4th July 18
~ gubject of the Madras Harbour works, has received my consideration i{, Cosxfxicﬁn ‘the

2, Your Excellency forwards a communication addressed to
‘ment of Madras, together with a letter from the Chairman of the ﬁ,:dll‘?; %ﬁaﬁ%:em-
Commeree, reiterating ohjections to certain features in the plan of restoration of l;:lff
harbour works a8 settled by the committee, to whom the matter had been speciane
roforred in this country, and you state that you concur generally in the views held by
the Madras Wmn.le;f'b b h f
t is recogmized by every one that the chief objects which i

A 3i.nI oub thg works of restora.tipn are (l)Jthe s&ucmrlﬁv:tat(l;ilb}iykgfp tﬂ?;
plor ¥ alls, (2) the selection of the best position for the entrance, in view to providi
B ate and easy ingress and egress for ships, and ( 3) the security and accommodation

$o be given 10 shipping, especially local craft, by obtaining stiller water within the

harbour. o : ;
) 4. Tt is to the position of the entrance to the harbour advocated by the committee
?

: favorable effect on the stilln t sy
to. its SUpPPOSEG MIUAVOTA ess of the water within, ¢
and by local opinion appear to apply, and I have anxiously anls?;ethe

objections . A
wﬁ]at course 1 should follow in B of this much to be regretted divergence

of judgment. . i .
o The engineering questions discussed in the correspondence now forwarded to

2% na ; ; )
e hens W .;_gcently investigated a second time by Sir John
| sommittes, the enginoss MOBhors S WG are Togarded as among the e
authorities on works of the description in question, and who were in possession ofv;ﬁg

/ comsidered all the views before expressed by the authorities at Madras ang
of your own profes - advisers, to which cannot find that any argument or state.

f fact have nowW been added, that, without underrating the value of local

t of 3
Ef:wlédge and opinions, I have felt:that it would be useless again to ask the committeg
eir .

 to reconsider their recommendations,
e kW
bject, no choice was left to me but to accept their decision on the quest; -

et f sk s f el el e, 2 oy
ply be formed upon prolonged dnd extensive experience such as that

ﬁ)eamdto me that, after consulting the best authorities available on the

 which can only be :
Gl b 8ir John Hawkshaw and Sir J. Coode, and in my despatch, No, 23, of

, '2;“&-. April last, I informed your Excellencx that this was the conclusion at whi
e hadam?:‘d, qnd [ am not flOW able to see any sufficient reason for changliln; i{mch !
7. In the agcompanying report * which Mr, Parkes, in communication with
* Dated 21st August 1884, gff-‘g:::owgoog,:hashmade on the subject
;i rations Tesses ¥
~ -yence with the conclusions of the committee. Ho pooiI;ets out iha: :Ifg largero:::n‘sg
: should have no difficulty in getting out to sea when a severe storm is threatened, and
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: “ 3 i G _ i s & a0 +the sea, and requires feeding and protection. = This is shown not nly by the foresh ing -
that of the approach of moh i hmfﬂ’y BALIE T be, and in fact always has been, 4 \{ e £ dtﬁ’ m in fg#nt of the wall, but 1580 by the fact of the eentreoj oi?lt iam{\g fatz:rly ?f;eg(;?i
_ iven, while, as mgards the sma\ler.cratt, he is Of opinion that the pf(bviaion SRR "‘ hv ':, i f . ‘ ‘whmh ?%lc?e:ha':eﬁl:mm}tt}; I.t will be seen hy the section 'ths'xt the superstructure is only
o e i e s b ot sl o el b R S T e
: ¥ i it the sout g s re yrotection.  Be the
‘ Blda. of the ha 't,:(m nilngl de of ‘::; wdt?ler B;ig&;l Nor is it anticipated that,in Gk %ﬁecbion the superstructure is three blocks high, aﬁc} fou(r}lded ata oov?er levesll. %he- ;io:g:tcili
m weather, 18 31 . T s the hﬂ:il’bom-'WQuld be better L{ f e - work consists of a rubble bank 50 feet long and 22 feet wide at the top, and tapered off at either
: by a change I trance. suggestions are in odnfommty with the & Wl S end for 8 fur.thel‘ Iengﬂl, of .40 feet. On t'ie top of this rubble 16 concrete blocks, each 9 feet x
¥ o 9 feot x 6 feet and weighing 30 tons, will be built during the enauini three months, when the

 views expressed in the report of Sir JOhB.H@WkShaw’s committée, id. if aoted UpoD
 judiciously, appear to offar a means by whioh to sccomplish the object ;o:xfght it
changing the position of the entrance. Mr. Thorowgood, whe is in full possession ot
Mr. Paries"viGWS: and of the ressons which have led him and the sommittee to adhere )

\ wind and sea may bg e_xpect.ed to be invariably from the southward. The northerly seas of the
1 st norﬂ}:&?}?ﬁ mousoon will wash down the rubble hank, and the concrete blocks will drop and
cing for the submerged foreshore, as was the case with similar work in 1877. As this

form & f80108 . .
wﬁk’iiw" be done with appliances now on the ground, as it is of importance to carry it out

to the castern entrance, has already started on his return to Madms, and will be able ) ring the present season, nud as it may fa : : ; : '
; : et ; Zand BT o the ; y ol may fairly be considered included in the sanction alread
to furnish the authorities there with any additional particulars they may require, andé - § the protection of existing works, Mr. Beardmore has been instructed to proceed wyirtlglnzl:
: 0 tons of rubble and 288 cubic yards of concrete blocks will be required, and the cost will be

Rs. 7,500,

S be hoped that conflicting views may be reconciled by further discussion. e
the further con ideration 0{. lthe% POSIFK;:}:; of theki entrance of the harbon fo:? seversl o R ‘
pthie At least, and possibly or az}o er Wworking season, O i e el et

. Pllowed gonerally, on the understanding that if any it il i
0 dnoed bearing on the question of the entrance which appear of sufficient weight to

; 6. The above work will ocoupy th'e léngth frmx.z 160 to 290. In the remainder of the length
n 0 to 400, all that is required is to fll np the existing foreshore with a little additional rubhls

_ asmay be required. This is in accordance with section 1 of the committee.

. 7. At 400 the live of continuous protection by random blocks will eommenco, but fr

to 900 it will be of gradually mcreasing dimensions, from a single block laid ﬂgafnst theoflf"oggg :

5 4:ge the step, a further reference fo en ineering suthority in £hi b ' !
ustifty gsira“b‘ e o gm g tY o this y g the wall at 400 to a mound 20 feet wide at the level of high water at 900. Within this length
: { i e ﬂwm : h : ki the depth of (;mt‘er dms such thglt :gy waves of zxfﬂcienf, hei%ht Xl . bg formidable will have heen
g R o Titan cranes. : : eantime on outside, and a wave-breaker, as such, is not required. that i rived i §
ZE o-breaker. noted in the margin, ha bﬁ%}jﬂhih@ scour of the foreshore. ’ o L‘h’_;‘ (‘)f . \ G S
g. At 900, where the depth at high water is 25 feet, ond from thence ontwards, the

One crano travelling wav will be despatchg&%am dr

9. With regard fo tile es_timates which 'fa'rm» the appen P S5
I beg that they may be examined, and that T may be duly informed whether they are
such as may be accepted.. | e Bl

 dimensons of the wg;ye-breakar are intended to be such as to prevent the blow of the wave from
- hlling with its maximum force on the superstructare. What these dimensions should be are not
determinable, 5. far o8 I am aware, by any recognised rule, whether based on theory or
emperiéﬂlﬂe- Tt is n matter in which each ax‘xfmeer must use his own judgment, and mine, based
g 1 am aoquainted with, would give rather greater dimensions than those shown

Shisudst

; % o best ; i i ol 3
ENCLOSURES. ﬁ; ﬁll&wmnil 0. The thff}fmn(ae stotfarfaaoost elf c&neekme%;sinot very great. If the additions
5 o o made by increasing the quantity o conerete blocks, the inerease of cost would be about
Manzras H.utxft‘)vn.' _ -‘mmd a half, but if made (as I think may be done without any infribgement of the essenti:l

e Tes laid down by the committee) by forming the interior of the mound of large rubble, th
i Pl of cost would be only half a lakh. I think I am justified in asking the (Fovernment tg

sanction this modification of the design, so tha‘t’ it may cover my own conceptions of the required

sonditions of stability, but I shall, of course, be prepared to submit my conclusions to further

O ideration if it ;g.eonszdemd desirable to do so. - ;

i / anderstood then that the following dimensions for the wave-breaker are rather

ose shown by the committee, but the excess is obtained by forming & nucleus of

P.W. 1612/84.

g ‘ i b of my letter to you, dated 5th July last,
; Inﬂl: oond“d‘i‘;fwl’;fc‘{‘;‘? Proposad to deal with the varions qpestionaml;ig‘; ha sbed
e las report, 10 Wi P nld include & more dotuiled explanation and estimate of the

1 M::r‘ig of restoration, together with 2 classified statement of the ?bw:mna carried on,
Pv OPE El i otk g 0

:‘ propose : inourred, during the period of the general suspension of work. I have now )
| vaﬁp‘_‘;mto g&,n‘bmmit g T : % i b against the face of the wnll and cavering it with blocks. - This large rubble will he
“  the ho; 7 ) Giabavipoid worky of resto vibion. The genéral ohracter #nd extent ¢ mediately _befom the blocks, &0 ﬂl}*t it may not be exposed to the wash of the sea
i ofth ose works will be &8 laid down in the first joint report of the committee, consisting of Sir U O'T'ks' . .
as before said, the width of wave-breaker at high water (taken as

't ahove De Haviland’s mean sea level) will be 20 feet, and the width will graduslly

John Hawkshaw, Sir John Coode, and Professor Stokes, dated 23rd January 1883, which accept
9200 (soe sections at these points). The blocks will be allowed to form their

' instructions. But the roposals I am about to submit are the rosult of a careful

increase to 28 feet at 2,

~ ‘as my imphi et : A S
Y ertion of the existing state of the works, based on records of later date than : : i
before gha committee above mentioned, and aided by personal conference with Mr. 'Il’hotxl'lo‘oﬁﬂt,ve oy - e gwn slope to seawarl e hei{ng\siﬁflyoaﬂied bt LA e mouioid Tt 18
before £ o the now work have becn indopendiently dsignod, but whero my conclusions Al Yoo 3 sequired distatios and dropped into the sea, fill the mound has reached the required height. If
those of the committoe I have mreful y investigated the grounds of difference, and when N § Bl diorms shld drow he moound down fo b Hlaier slope moro blocks will nava f be hlded -
. vhe , . o maiptain the designed width at high water level. - The slope of 14 fo 1 shown on the sections : -

§EP ht there was reason for doing so, I have not. sarupled to in the dimensions o
¥ %ﬁﬁ:gwmmm and to introduce some additional preoauit’ions.k o dxmmm R o
8. There are on the other hand one or two features of the committee’s plam, of which
. think it only right to state that T am not myself satisfiel of the necessity, but%?&g A 1:2]123«]1:
these i Ty OWR C6C and estimate in deference to the opinion of the committee, . They are
works for the ﬂmtm;; ﬁ%g%:;ﬁmﬁtg provision cun be made, and if T feel i iy ity
s future tir » , eir being carvied 1 jon. it will be i1 oo
& mé‘o‘i some definite eonfirmation of my present dgu%at:fmd e b" S
4 On the sccompanying goneral plan of the harbour, to a seals of 200 feet to an inch, the

pow works are shown in ved, and on the sheet of cross sections the character of the work at the

gifforent points i ahow.n.‘ : : g ]
g Oummnﬁ’ with the shore end of the north pier, and noting that the mmbm n’y’,

that at Which it is anticipated the mound will be ultimately permanent in form, but this, of

<o, cannot be guarantee L _ ‘
11. The point 2,200 is the limit o which the existing work can be utilized as a built
e Sif:;- the storm of November 1881 the upper blocks have been tied together with *
s 6f bent railway bars cemented into them, and the top has been levelled with concrete.

o will be done till, as a final operation, after the whole longth of the piers shall

Nothing more Wil ! ; v :
vo heon completed, the capping of conerete in mass about o feet high recommended by the

misplasednponth | |
49, Trom this point forwards the systera of vonstruction will be in a certain sense reversed.
Tustesd of »lein%:e new Wave,b;@ket m»ﬁ'pnt of the o}d work, the old work will be treated .
¥ pact of the wave-t caker, and & new wall construoted inside it. ' By this arrengement the old- 5 -’
: wo!‘k will be utilized to tho fullest extent, while in the execution of the new work the elements '

¢ the distance in feet from the point B, the first oross section from 200 R R R i ity will be reduced to & minimum It will be & continuance of

e voquired to & special weai. ~oint. It is simply the continuati to 250 shows the g yncertainty Wil be L s b el wamame Hreng vo

i omppliedin l%%??maa o andwno%{ *: ;;p:hnqnvﬁ?y of a f«:'rt proteotion : Wmsd on ‘?‘th mﬂ@h i g exefentffe; ;QPeration, and Of, ‘. i is wgﬂ
i Roctivo, - There ime B0 e

= soasion to carry it further, but the rubble foreshore has wince been worn awair"'i"";iﬁ"m' |
e i gl i v

» 3
‘ { e

et gt s
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connection of & gimilar kind will be made between the ends of i
with ﬂ'm flégi r(;f vtrlilﬁ iiis feg(’c3 l})llolclks in the courges above and belowﬁ)}f tﬁt gg}ir};gik:vlox?chone ‘si&e
?iu;’ o e vl om ‘0 ows and _pl_'o]ection.s on & somewhat similar prinei ,le in th(;vl?r ?;P
en hm,e,:i e iV('I:l g urses, thus giving additional ties throughout the w%ole width a'OAE,‘
further r?) ol e . ¥ m%i;ns of a bent rail cemented into the two blocks of the to : %
i,nh ezeryma ’I think' be'lg-p b "Ch a8 .S%w"_”l in the committee’s sections in the second cmfr mf:me i
e n{) B‘Qnd holk;ws ilisznbed with, in consideration of the additional txes rovided Bﬁ 4 g]fr
é;;]fA :;)Iilt i A constatln S;ﬁi(;lcitigetic:ngelvgs. The cramp could “be only xﬁ;ry im?perf:zeﬂ;
setting the top course would be a serious (;I?stn?(ftitc})]: ’fg){’:ileafvil')rgw sumd b

| There will be i
ﬁack ﬂ'tg; olrdione, an(;l Iiln lﬁ:&rzal .Of about 45 feet between the face of the new wall and the
. remainder of the space will be ﬁﬁmw the great bulk of the overthrewn blocks are lying. The
ﬁhe omains of the LT ek will fed up with random blocks to form the wave-hreaker ng' whial
' wourses that remain in place '}]l orm the sea slope. Any of the old blocks of the two o
wn face fairly pniform. Tilmt be removed to the body of the wave-breaker so as to lefn:rl pggr
- Lhe two lower courses, of the sea wall at any rate, ‘are very nearlvep;er?

A i s .

L T

i s o

e P i——

i

difications and some special works, however, will have fo be introduced, which

to @ small extent will involve new conditions. ‘
13. The mode of passing from one system to thosother i A : ‘
bailding is standing complete to 2,200, and from that point tb?ﬂg:“:‘;’i‘\i‘*ﬁ;ﬂ w}:ﬁ plan. lclzo ;:13
complete section, but in order to form 8 continuons line along which the M.un u‘1&cnmd]‘in.-_n%grz;mi 55
hlocks and other mupterials can pass wﬁh{»ut- interruption, it is yropos ed to bﬁ 4d o wall 12 foet
wide for o length af 160 feot haﬁk,‘ starting at 2,040. This wall will curve away from the old
wall (the space batwaen'.ihe two being filled in with rubble and con ere:te) b su{ﬁ st .
gained to build the section to the full width of 24 feetl. R st
14. The new building will be of the same general charaetor and & . 5 £
bat there will be some 1Ml difications of‘dﬁmil. The criginal bv&?l?;i)ng:::;mﬁ?}};ﬁﬁegj
S r;la.md in eontact, but not tied togother Tt is rewmmengad' that for the future the
blocks should be bouded togother, so as to fgm“: one wall, “and in this recommendation I popout-
The unbonded systort hag grest advantagos in ‘comparatively shallow water, i which the Waves
Lave little effect 0B the blocks themselves, but much on the foundations, while in decper water :
the wetion of the ses Cn the foundations ‘?,1‘35& but that o the blocks themsslves is grester, ab oct and will form a continuous toe to the sl
favor of bond for the outar portions of the pievs, At ‘thme’ﬁma average secllon from 2,600 to 8,800. . slope of the wave-breaker very much as shown iu the
ko G § } 51 r 3 :
& ' 99, There are now in stock 800 blocks which will be available for nse in the wave-breaker

konown. Some mo

o

w0

this fact turns the scalo it te tha diffeulti prossi
ths bond rather inoreasss in some respects the dif «:u'tms‘insepa.rablo from a com) ible founds- i
o b dﬂﬁmuu%;‘m mzﬁﬂﬁé byt;h; 8{;"318-1 el bty i 7o ety Raci They are noft of the best form for the purpose, but th il
15. It will be seen irom the sections s new mubble hase will be d e SR W this is not of consequence. Ahout 6, Aot e & weod 10 the under parts wh
, that, slope some of the overthrown b!mlrzia::%w tg“l AR 3:: v_af \2& ‘ breakers, and there will be uniforml_’;)%Of:;ltdl;l(gu;l -lilonk?- ol Dnmplet% t'hse :'af'l;
g e el T B #\ e . 93, The same system of work will be co:\:i‘;m:( 1 otmiz Bl e
thro ying o to the pier head, but the new built

jnmer slope of the old, and nwpar
work will be curved round as shown on the plan, s0 as to avoid a great mass of fallen block
= i b & ocks

blocks which Tie under the line of the new Luilding will have to be removed; eitl
b%astﬂingz for if they are allowed to remain they Wﬁ;ﬂ " mequahtr;l:”x;mt’h:&wﬁhm , Which {
will hf hIigt:lly lp"{:-!;:? tghgh?ii?tlﬁ;?:;utﬁ:ﬁeibot;\i oolx’x)n‘;?gf i “rﬁ;dthe” m tﬂ ”% o U among whiclh the * Titan ™ is lying embedded, and also to obt
sible 1 have mmcreas ISAR00 2 mittee propo to place the new pier. N : th additional 50 feet of length i ey M R 0 oninip :
m the old one by 9 feot, aud this will also place the line of new building 6! clear of the ;‘ b Bt:nding with the lower cou xies Jff‘?:f ﬁ:&&btﬁm T e e nce, H;“;{f“;‘;:%‘;‘;fﬁ
old rubble. ! : L ; o e et iy 2 o8 new work will be built ap with a solid ﬁvall of 1(&3’(’];?: er‘ml e o e e N
16. But even Wwith these precautions of mmo_vm-%. - the old blocks, and increasing the distance . fillad in with random blocks. The last 200 foet of th e Do Aud tue el e pund '
from tho old_ worky there will still be o grﬁ**t‘“b‘*.?f{.‘ iy the iﬂi’gg"}}i"*";“ to g e oo, will be mado 88 foot, wide, instoad of 24 g '
u‘nv}llnal settlement, - ‘he 868 side of t}af: neéw owil Ing Wi still partzatly w,dxj 0ig Tl ble, - | ‘ that within the harbour, or 34 feet below menn sea lev,l 1 i e .iouuded e St |
which has been c:omso]mla't‘«‘lll1 by lfg“r or h‘i: Ir’eﬁrrit %W?;‘we;:o tlz;::&: ) ;‘W"?aﬁﬁwbr“‘;wglmt% go i ' of conorete blocks laid on the foreshore, . . 0 e il e Jesicte Ry e e
. & g s the old was waoh 11t upon ;s 1b Wil be Jlabie © i : i i ‘
in the Jupfo gﬁi‘t:;’;tn&h')f o foct or 18 inolies within a few h(:urs after the weight of the blocks ‘ £ 24. T?—‘e ‘f‘?:}ﬂ; i:fdtw.}:&%:ut}; pier will be generally similar to that at the north, except that, i i
gomll’ - upon it and to a slower settiement subsequently extending over mon&m, and perhaps : Vo O}Znsquigtﬁllzre 1}s 1o blac,:‘ re,quib:;[rlld’sthﬂ' %)l'('tMtion Fkp e eommen'eed sg’nea:t’t}lln |
is placed up SupTene tloment. however, is not injuricns to the wark. t S 8ROTO, : s bee it e
tor slow process of settlement, NOWEVET, gy ; ut the : There has b ; sy g gl ek
years. This latt ,Db! ¢ and irregular strains and is, 1 think, the most frastiul b the north pier- I T e advanos of by swad winee U vy
go, it subjecis the blocks to great and e edmie g i b . (1882), and in execution rather less work will be requir B o g
1 blocks having been broken. ‘The evils would be m‘fw"i&lly \\ é)la-n u)ﬁd cections, but for the present I have th:“lggrilte%‘t’agn tw gh("’m e il anyin)g'
r to base my estimates on the latest

fiest 1s
g complete survey-

+tlement than the other,
95. According to this then the protection by coﬁcrete blocks will commence at 1,000, and
’ y 4N

the origina ;
de being mote liable to set

ilz, if not to prevent them

3

sp of Mmany of ]
st by the fact of one st

aggramted : e
17. It is, however, possibie materiaily t?.m(’luce th}ese} ov by
hor. and it s proposed to do this hy subjecting each ength of bed atter it is prepared : g ] . e :
glbc; fg?i?o:e:(and bepfor%z the blocks aré gof, to a coni}»reszflou, mt*hm: greater than that of the it i ;gléegzd%flg;?"rf? st?lr,? .mlt?n}_;legsh‘g&te:h\:lggﬂ?f ?;)dfe:ﬁg at 1,30(_), where the depth at high- |
This will bo accomplishied by placing in front o:} vzl;;)n wg}x;l; :ﬂ gle of ;rf)n W 4o whioh point the existing pier is perfect. gradually increasing to 28 feet at 2,550, up |
g e area as & : | 96. At 2,550 the new pier commences, being ' connected with the existing Worj( in th
A€ 8ameoe ‘.“

{hemselves. : :
e terstices filled np with cheap cast-iron bars), ¢

t - (14 S5 » i v ;

e e . bl \ manner as 8¢ the north pier, and is carried on to the head with only such variatio th

ns as the

th the in
different giroumstaioos require. The line shown on the plan passes between the rth
- overthrown

{old rails, Wi

f bloeks, and having & weight rather greater than that :
m;"‘ (‘t);e moved forwerd in advanee of tholllmfldmg by the{l ’I}‘);:an. 1%, after its removal, it i found
mz . | i s . Y . . i s e i : . ’ 1k
od o bed unequally, the ho low parts Wi fitted up mtikx stitable flat picces of biocks a_gd g%le }ltm}f-. lhﬁ Titan is not in this ease encumbered with blocks, and @
& :emoved y blasting 1 it should be necessary to do so. The new head will b 8, and can be
the old one in'the Samo manner as at the north pier. The diference in the form %fc 2§:i‘ifedhw;gh
P : /0 heads

to have compress
¢ the blocks are set.

stone befor
< to infroduce another dep
J necessary by the different positions of the fallen Titans, but there is no objection to

18. 1 propo : ' arture from the original design, which wiil also At
diminish the evils of sertlement. In the nn’guml work the foundation blogks were 6 foet hi% ot v o is rendere '
aud above this there were thres courses of blocks, each 8 feet high, the whole being 44 feet wide. Y it, as it will be scarcely noticeable from any accessitle point of view
8 feot high and 6 feet wide, of which there will be five courses, ¥ 97. 1 estimate that the above works will require 3% years f ;
Q P blocksetting in June next, or till about the end of 1888, Ql‘hesesffrxi.tngCOZECﬁlE{‘isel;c’? gl(?%ﬁ‘if
" i . « 38,90, g i

Tt is intended DOW to usé blocks .
inoluding the foundaligh 00 These blocks will be stronger than those 44 feet wide, an
Joss lisble 30 break. -Thers is also o incidental advantage that the iron compressors would bhavo i including 7§ per cent. for establishment, and 2§ for eontingencies, b S
to be advanced in SAZS of 6 feet instead of 4} fect, and this would apcord better with 2 [\ « ' not give a basis for determining the total cost of the harbour E:ngi?’;, 1 I+1t1 this, estimate does
rate of progross of one row per day. : : v | teking into account the expenditure sinve the storm of November 18 81P ‘:;3 {hress)rgd, without

19, It will b seon by the eross sections that the foundation course consists of two blocks vi . :gzﬁn:ﬁtum_ to the pre“}gl‘i‘)olltlay on the one hand, and to the future nut‘ae r(;uati:m Qlfl .
equal let th (esoh 14 feet), the npper courses of blocks of 14 and 10 feet slternately breskiug : : 1 o‘d’ (%e?:?egirg% d apos?l-thﬂt & sum of Bs. 2,96,334 has been al;ea),’d ex es; (elr, :
jomt. Thus the foundsiion bomAES will not be bonded. The reasor for this is that there would ! works and m ials included in this estimate, y expended on

e prm‘ti(’al difficalty 5 ‘m_ﬂ.mpu}utmg both the 18 foot and the 12 fect blocks in that sitnation, — : 28. The total expenditure up to 31st October 1351 was Rs, 58,72,082 including Rs. 1,5 i
- P‘Jinted ok 04 i ?hn comuzittes, and obtained their conpurrence to this smEeE- ; ‘ expel}dedfrln tl}lfg) u;"llxlgse and partial fixing of moorings which ;ve;e the sub'ect;g of . &%3’945 ’;
departur? s Phﬁ . r:wn}mondatmu. The importance of bonding is greatest iu the top . 7 ) san."tﬁ"ﬁud (‘;)m that of t E’ harbour works proper. It also included the value ofjcelrtnina a.tsr'eﬁs
i pm— despending. - Lo the hottam co0res it is practically ni/. pl e ¥ i whic een acquired for the completion of the work and are still avalabile. o

90: T blows) will be further locked together by means of a projettion 0B the top "!m {7 ¥ 29. Betg;])en 31st October 1881 and 30th April 1884 Rs. 9,08,088 haye been expended, and
plock ftting into f'(’m‘“l"mdi“g‘ recess in the bottom of the block ahove, This prineiy i P regular monthiy statements purporting to account for the details of this expenditufe me’}fézu 3
aophed fu the original work and wie SERY o et in proventing the bloske from £ELCC : _
they bad been found to do at Kurrachee and slsewhere. - In the‘pxwwt‘ | "
» e “:

on one another, as

e
' | . | 7 e
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tlarly submitted to Government, but as, in conformity wi s . i
E0h e ,, in conformity with thé inflexible rule of the Public
:ﬂork_a Department system, all charges are veferred to hicads for W;;ioh t;::mxek . cz pondi
) . “ft‘?‘lfﬂ estimato, the accounts would show that expsuditure has gone on increasing for works
» which .no addition has been made It is obvious that the present form of the accounts cat

an entire re-arrangement of the statement. ‘

| g 30. At my request Mr Thorowgood has made such a ieh I W)end i
| v : . Y g eadadad g 3 8 re-arran hIa Sl
. . SOpY {(appendix A). From this it would appear that the total exg::xnd?tt;: fu;h”{m classed 66
: s follows :— ? T ‘
= RS
- 1. Actual work, and purchase of materisls for work 443072
:%“‘ 2. Purchase of land threatened with erosion, and compensation for Py
4 : land washed away i . 958,075
g 3. EstabBshwent, and salaries of foremen under agreement : 2:\')6.041
“ 5 | Total ... 9,068,088

the first and second of these ifems wero incurrbd under the superintendence of the

But as th
12T DO wks! staff, they should bear their fair charge for the cost of such, which I at
10 cent. ﬁo first, and the sum of Rs. 6,650 (the actual salaries of the persous employed)
for the second.  With these corrections the items would stand thus :— A e

which the outlay under the second head was incurred, and 1 will only now s&F ®~
weu in so:tate’ment of gain and loss of land, in :‘;léioh tlmr;) is a ae}f;ﬁ s well as & debit
th rogard to the third, & need ouly say that to add it to the few, 05, ishmer

: . '3 or the mew works could. only x:x:laad T submit ﬁmiﬂmﬂm

i

e Bl remains to be accounted for, the sum of I?;’c} 4,4&979»0& ;

S N e 't Re. 4,588,369, little more than half the total of the
P2  Sione revetment for protectio ion of shore nm-th“fofh“"i"ﬁ”- |
L sescemmpiimipdD
w on the R . 178,076

ticipation of the res
i Total ... ~4,43,972

£ 4 B first of theso items is part of 8 total of Rs. 2,04,627 expended on this object
i iy . abd ﬁ&ﬂ: to uloonﬁngmm”- * :.[ ﬂnnk it mlght fmrly be P ced in the same cate-
: o5 1ho of land, for which it is simply an alternative, but, at any rate, it should be

mw as an exceptional item of expenditure.
: gists of Rs. 75,029 expended on levelling and clamping the injured

: FMM ended on an extension of the town sewer at a spot more than half a mile from

11,399 for various small contingent expenses.

y
35. bo reduced by more than half of a sum of Rs, 1

in the storm, and this has to

sale of the recovered materials of the barges and some other old

? fubure uso of mooring materials, and Rs. 5,221, ropairs fo private pr

e g A PP ...aag.
W 4

ouly be viewed as provisional, and that any real explanation of the expenditure must be based on

44 ‘: : RS, ihia Y g
l' ! :, WOTL &e- s e . en . T e '4,8&”“"7 “»”
2- ‘8 A8 Of Imi, &0- v -t e Y W n’ﬁ‘:‘?zaﬁ Jd
3. Esta at. Cost during suspension of work 1,564,994 .
2 . r——
o A & E Totll e “’W‘ . 1 !
f . ‘ il g ! s 1. aohitable to the
§i° 31. Now I would submit that the last two of these items, although mﬂ‘?ﬁ, 3 gt
- harbous underfaking, are not fairly chargeable to the works, and should “Wmmmmil:ng
: statement of expenditure. 1 shall have oecasion further on to explain the eireut® i’t'bugbtto‘

. Ttem B consists of Be. | . 4 clsol

;ons of the piers, and this would have been done even if the remaining portions of the work

1 not been da by the storm; Rs. 15,328 is the expenditure on moorings in the month
: . to the storm. The remainder of this item, Rs. 27,412, covers

le to the harbour funds on rat!zer questionable grounds. This leaves

mﬁoonﬁd! of Rs. 16,485 expended in clearing away tho-wrecks of the two ho o e
2:% >

Froooodl of 8 ‘ ¢
(the separab : Re. 17,803 expended on the recovery, removal, painting, and tarriog and

e
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for adgption in fature accounts. The following is a summary :— ' 4
i W‘ “m"d estimate. ; :: Name of acaonnt, }:xpendxture ._:‘ ‘
g _ RS, : AT o o =

1 56.50,000 .. 1. Original design - . el

e . Original design e 06,57,840.

2,00,000 T Mo . 1,90,589
II1. Cost of establishment during _ i
S e - suspension of works ... o 1,54,994 : e

: 1V. Gain and loss of land ... 4,82114 i
¥ Restoration&workg - 2,96,334 L
Total as per official return ... 67,81,871

. statement of exgﬂditm up to 81st Ostober 1881 has beon amonded by the addition of such

. infendence of

“ segult which I8 BOW M

- greater.

5 9
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36, Ttem D consists of Ra. 87,280 for new conorete blooks, Rs. 58,079 for various repairs
and renewals of .planﬁ_ and mfl@hmery,' and Rs. 27,767, the net increase in the value of unissued i
stores and ‘materials since November 1881. The expenditure under this item (D) are charges - i
ainst the estimate for the restoration works. , £ g g
37. T have appended (appendix B) a statement of the total expenditure from the commence- :

ment of the works to 30th April last, classified under five principal heads, which I would submit -
v o

88. The first of these, I would en post, may be oconsidered a closed account. 'The official

_ l?sequenttv:ﬁ] _bts}\a.ri farrly debif,atg: to the design, and by the removal from it of"’?éha,r%es

which raust still be kept open, some belug transh ««d. as shown in the sadix §

and some o accotnt V. / : it Redenardin s s %n e e v
39, Thé"?st?eqnd (moorings) must he kopt open, but no further expenditure will be incurred

i1l the restoration works are tqrt'her advanced. An amended estimate, though not a very large

one; will then have to be submitted. , 3

40, The third {cost of establishment during s ension of warks) I would su st should be
a closed account. A liberal allowance h::%een made for the 1egitimat%g«:)st of super-

5

cuch works as have been going on during the general suspension, and the sum of

Rs. 1,504,094 15 the remainder. ‘
41, The fourth (gain and loss of land) I shall explain more fully farther on, and
that it shonld e treated from hencefo'rth as one gide of a Dr. and Cr. a_w)c’, it § show
4. The fith wil be absorbed in the regular accounts of expenditure on the restoration
works, and wll 1&ppWﬂQQ%ha proporheads. Benotion is asked for an estimate of Rs. 45,890,051,
R g S e SHER R G e e et
form which 1 submit for adoption, 18 given in appendix C.
43. 1 bogmow to return fo the subject nbove named, the gainagd loss of land. Thissubject
has been treated in former reports o8 the ¢ sand difhenlty » and the “<kanges of the coast line i
but the two {atter descriptions aro now imperfectly applicable to it, while-the first represents the
: 8T ost prominent. s :
: 44, Ttawill be remnemberad that from the commencement of the works it M el ot
of sand up and down the coast.in opposite directione in the two

that there ware movements :
SHORBOGRES of which the -movement fron: south fo north during the south-west monsoon was the
This movement being ohstructed by the harbour piers the result was an annual

on the south of the harbour, and an annual refrect of the seme on the
porth. The plans - show the former in its wuocessive steps for the last seven yearé. Each blue
line shows the-most shoreward positiou of hizh-water mark for the year. It advances every year
#rom abouf March to about Qstober, and then yotreats from October to March. The rate of
" ineresaend decreases with fuir ularity from year fo year, as the length of shuw to be covered and

be filled Increase. 1t 18 clear on the one hand that there 1s no indication

the depth of water to se. n th
- of a limit to the advanoce, m:;d on ‘th.e-o.ther that, considering the decreasing ratio in the rate of
advanoe, the time when it will be injuricus to the harbour iy still very remote. The area of land

gained from the sea up to the present time is 70 aores.

45. Within the harbour there has slso been an advanes of the shore line, but this took place
almost entirely during the years 1876 and 1877, when the north pier formed the only. barrier to
the northerly movement, the south pier not having then advanced sufficiently to arrest it. Since
the latter year there have been some varidtious in the positions of the high-water line, due to
local causes, but no persistent annual advance. The area of land gained within fhe harbour is
18 acres. . . ; - : : :

468 To the north of the,'hm'bour the rosult is as might bo anticipated, the reverse of that to
the south, The preponderating northerly movergent of send causes an annual erosion instead of
ation. Dut the progress is much less regular, This is dus to two causes, the one '
The sand within the influence of the (i

treated a8

advance of the shore line

an acenm o R
natural, the other artificial. The natural cause is this,
waves is subject to tw0 distinet movements, the alongshore movement due to the oblique stroke

£ i
PR, W
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jovement which 18

0{ the 3 e Tt - el ;
wave (and this is greatest in moderate weather), the other a transverse n
wind in itself apeumis

he south, and an

a or off sho srdine ¢ s %°v .
oa or off shore according as the wind is off or on shete. - Thus the off shore

lative all al 3 ;

lative all along the TR R T T § :

POsive move . tn‘v('ﬁ:"ft PR Wakh A0 accumulative alongshore moveément to t

stosive movement to the north, and the on shore wind of the remainder of the yeas; & ve all
1 tive '

along the ool " Y S A o “
£ coast, acts with the eresive alongshore movement %o the south.’and the seoum
to the south, and in GPEo

F;_thﬂ tm):gh Hance the forces are in botli seasons seting 1n concert
ation to the no th . HE P i y g 10 o
north, and the result is fuuch greater irrogularity in the annual changes whetq ‘

: 47, 'I:hﬁmlnf’;‘,'“ cause of irregularity is that whenever erosion is manifested prote~
}:lﬁuofl&um are Hatnrally at oyee laken, and these Rounteract the local erosion, eveil i <
it to m ‘%‘hm'* locality. - *As a whole, howeves, the protective measures appos; iy
efficient, 1oramhile the gain of laud to the south of he harbour has. beer ot
o ‘ . ‘ ud to the south of the harbour has iy 08 AT Limit
70 acres, the 1oss to the north has been only 41 adres, and this, of course, entiml}']‘* e the 1mt
of the protective works. .

48. For the above reasons the conolusjons to be drawn
the harbour are much less definite than those drawn from the recor
south. Weo know that erosion s going on, but both the rate of it and the los
are very nnoertain. Neovertheless, 1 think 8 Emwiaioxml settlement hias now
folerably satisfactory basis, and I would ask for a confirmation of it.

49, To oxplain the present state,of the quq-@tiuu I must go _bar:k to the early stages of the
work. The part of the shore affocted extends for about two miles northward from the no
pier. For three guarters of & milo there was & madd road along the shore, and on the lfmdm“i
side of this rvad stand in succession the Madras Railway Company’s e ¥
offices, the Biden Seamen's Home (these are shown on the plan}, some nwrvkumtf g‘-«ﬁogﬂ%‘?
first-class bungalow and com wound belonging 10 the late Hongrable J. G. {pleman 8‘731‘ )

, ) r of small brick-built native houses: 1 33€ nd w:
with fow pefmanen

parchased by the Goyvernment), and a cluste 1 n
i -hut the shore was ocoupiod by hut villages, i 0O~

from the records of eposion porth of
is of the secumulation 0 the
sality for the future
been made upen &

ot uJi ‘ ‘

there was no regular road, but the &0 b B :

- - o w L Y[ - e ’

buildings, and timber yards. A'httle inland are five second-class bung slows g s e
. of some 400 feet, beyond which is 3 good road pm-;ulol wi v ida

“ « bagaar, but oW

gmmuis having a depth iy sl g !
Vo the northward of the inst of thpse bungalows is 3 uative village with
pormagent buildings, and beyoud thl.rs ﬂ‘grwultur‘ul land. . g
W As the north pier advanced into the sean 1876 the first effects nf“ erosion WO!}')‘*‘_‘B :3 "3 4
railway terminns. These were immediately met by the deposit o stoue and ?ggam o
crete, snd little ineconvenionoe resulted. As the pier advarnced further soaward t‘he' fmm J(V)f .
?I\w;:]n was thrown further to the narthwacd, unli the protective “""rkf" assnmed the nx:ded S
cbutih:wux stone revetment between the rua:d and the sea, and upon {!‘m zmd Ah(‘t\lfl expethe i 4
to $1st October 1581 the sum o‘i Rs, ,91,0&'9. It extended to a point 3,49V feet from |
pier and'a little boyond My, Coleman’s property. ‘ St
51. The storm of November 1881 gshowed, as had been anticipated, that this fmtv}f en
d first was worked into the san by the action O ¢ sed.
sred at the expense of the

required an addition of stone, as the :
oI he bui s olose to the road were damaged, and were TEP&EEL :
isl:fnilfzg gﬁ'f;:ﬁ ba“::g:n%?:f :"'h‘ﬁi‘, the resuits of SﬁB storm were rob gerious so far as the revet-
ment extende
52. Bub the questior& was DOW fp
jed 7 was effective as Iar as
%}%mg{;e&f ‘u.:]éfd rfx‘?uv in protecting the_luud than the}:_land TS v e 3
vart of 1882, therefore, while at }[&Qm&, I mvesngn.tcd t lu-z _qu«:m}fﬂn‘, anc Su_:lailufl myself 'thut
though the revetment was fully justifiable as far as it hmw fiome, forup to that point the evil of
erosion would be even greater than the loss of the vulue.nf the '.:wi:.!. L:z;w]wnu]d not be the case
much further on. T therefore recommended that the existing revetment should be stren gthened,
nd that it should be axtended northwards sufﬁcl_emly to make a fair junction with the new 1me
e further protection should be attempted. < All the Jand abutting

+ but that beyond that no ’ od: - ‘
:;i Bt};x%na,hore for somg two miles northward should be purchased by the ( Government, 80 that 1o
. )

further questions of compensation to private owners should arise.
53, These recommendations have since been carried out. The revetment has been completed

d oxt.end t a oost of Bs. 1,13,618 and 140 acres of land have been purchased, or its loss
.- for, at a cost of Rs. 2,59,475, and these sums, together with the Rs. 91,009 spent, on
t of management, make up 82,114, which

site the

rominently presented : How far is this pputoot’ive revetment
it went, but costly, and it became ovident that it would
itself was ‘worth, In the early

the sum of kis. 4,82,

the original revetment, and the 008 ant make : )
I put forward in paragraph 37 as the debit side of the * Gain and Loss of Land Account.

to show on what the credit side of this accoynt will be based, and while

the opening

. I have now bl g g Boreg? .
o ¢ bulk of this is still in the future, yet I submlt that the longer

: the : : : 3
if%wwtf:l:nt in%r:;yed the greater will be the difficulty in establishing it.
# 55. T have mentioned that 140 acres of land were purohas:d; of these 41 have been washed
R so that 99 deres semain. The rents of these are collected, and under present orders are bo
" These at any rate should bw placed in the new aco0uH

;:a ' ited to the harbour works funds,

fective

Riyapurang fermmus and“_

e
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56. Then there have been gained witiin the harbour limits, as stated in paragraph 46
{ this has been utilized, and two large godowns have been eredted

18 acres of land. A great part o
n it by the Marine Department for port revenue purposes. The value of the accommodation

a0 ] 1 ke " .

thus given shmpd be credited to the wame account, cither by the land being transferred to the
Marine Deprm}r?montq at its fair value, or by an annual payment proportioned to the use made of
the land. This payment wounld no deubt increase from year to year. ‘

= . +he 8 h of the ) P :

b7. To the south of the harbour 70 acres have bheen oaine A ' R
g &k el g ) o beon gained. The Commissariat Department
have app "‘lit . 190 . L( geous site, which, five years ago, was in the surf, on which a build-
: o set DY 30 14 o€ ' 3 i i
ing, 200 fee 'j“\[ "HJIA, as been erected. Another site has been appropriated in & similar
snanner by the Marine Department, on which' was evected a shed for horses landed from ships

1Bt follow, for the situation is & valuable ong and

Other builflings of the sax_ne_kind ‘will no " dov
though it is D0 (1011};.?, gratifying to see it ufilized, it is somewhat inconsistent that the outlay by
whieh it has been acquired should be debited to one department, and the returns credited to

aunthel'-
but private individuals are also profiting by

58. The ab'f)ve are (Government appropriations,
the new site. The dealers whose timber yards north of the harbour were purchased at a high
arbour works funds are occupying the new beach south of the harbour for the same

price out of h \
purpose rent free, or if rent is paid it is not credited to the harbour works accounts.

59. T am well aware 'that if revenue were collected from the sources I have indicated it
would make at present but a small show in comparison with the expenditure, but it is ce& i
that it would increase, and 1t is also desirable that the new land should be recognized i
which has been acquired by the Government, at a cost oF oty A5 kN of ;Ipf:es a;; 3,

I would add that I am about to Eoint

rol should be exercised over its occupation.
a portion of a site which would ultimately add materially to the value

B L P

I.lpO

pro p@rt ¥
that sotne control
out a mode of utilization of
of the whole.

| N @ ",k‘ me ren |llx tl i i
( ) I W ()th now l)( o f() ;?,U})nll U BOoIme rema 80 ne llt ire uillll’f 10
A + w T (3] | ure Lﬁ n ()f the ha.! b()lll, Wh]ch,

although they can mﬂ:\,' be ‘r'niif::wed up by z,),eﬁr;it<; recommendations for immediate action to
small extent, 816 1 thin k, wspecially called for at the present time, because the subject has b 5
lately under disoussion from another point of view. A proposal had been made to‘altér iig
position of the eutmnco,‘ \Tﬂi—u Tiz.e ‘:'[I(-EW of rﬂ'»t‘a‘nnngyftl':le\,r water in the harbour, but as this
proposal was not :Ll’l”"-"gv e il oo f})}}'n_ Hawkshaw, Sir John Coode, and Proleior Btobod: ai
reference to them by the ‘._.epl.etury of State, it may now be Bhdiidived b i bRE EO R onl
pocessary for me to 847, that I coneur in their conclusion, and I only refer fo it now as gi;in {
for pointing out what may be done for improving the accommodation of tghe

suitable decasion ng | Ty

harbour with the entrance in its present position.
1. The main points to be kept in view are—

{.=The safety of ships.
11 /Thg faaility for loading snd disohasging cargo boats alongeids the ships
8 Mt facility for loading and discharging eargo boats at the shore.
1V.—The safety oi cargo boats and other local craft in bad weat her.
62. With regard to the safety of ships, I think it is now generally understood, though it
I s g t R & oy J »

B & pupoelies 1ncon.~m‘ent with the popular ideas upon the subject, that a harbour mﬂby be

yery ueeful, even though it may not be a place of absolute safety in the heaviest storms. If

pirag terminal port, such as London or Liverpool, or even Qalcutta or Bombay, the

want of absoluto safety would be a serious drawback, but Madrasis essentially a port of el

where ships only romam.for a day ortwo, and are never dismantled. A steamer’s fires are nevel"

let out during her. stay in the port, and no s;ullﬂ_g ship would ever be admitted, unless in very

settled weather, without every facility being provided for her leaving at an hour’s notice, and in

any wind. To be caught 1n a eyclone at Madras, therefore, is no more than to be ecaught in a

eyélone i prowdod nlw.@ys t‘hut the ship can get to sea. This then is the provision
that is wanted, and ot a safe mooring in the height of the storm.

thiout 1 i il TO{Hf"lrli}{c’re‘d 1thu,1t ft-he BT i storms in the Bay of Bengal never come

without notice, but occasionaily, HGEEC requently, the notice comes without the storm following

This is @ source of inoonVeNIGALs, because precautions have to be taken upon the notice, before the

i s e e when they would be too late. - Hence it happens more often than not

t to sea they return without having met with the expected storm

that when ships are sen
3. But this is an ineonvenience which may fairly be expecte R : £ 2
tpaced. Kven as it is, however, the inconvenience is not an intolerable one a(nd ma %irte?; :
a3 an infinitesimally amall deduction from the real value of the harbour. buring t{le Iz;sfat‘iﬁ
years there have not b?en more than four or five occasions on which ships have been warned to
sea, and not one on which t}\.eyl'.would have been in actudl danger if they had remained at their

he harbour, mutilated though it be. Yet, during all this time, every single

moorings in the | :
sfeamer has come into the harbour to load and discharge, and paid dues for doing so.

tions of storms
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in m?ﬁ;;.‘ﬁﬁﬁigg adg’ﬁg“’d f;mt,' o - respect, a ship is worse off in the harbour than anchored
the confined space i-ncreas.emuh I’llﬁtl‘t? sea at an earlier stage of the warning for bad weather, 88
sebting ok i ciiﬁ's the difficulty of maneuyring t_he ship with a rising wind and sea,
to Otsnplete{n e c(lient. q-u;nrters. ;But this is angevil which will cartainly diminish with
e . i fdan warping applmnws,‘ and more lm.‘ul experience on the part of the
e S M;} mr; .1035 m)t‘ touch the question of the ultimate safety of the ship. It has
ke hane b ed that the harbour is a trap from which escape would be impossible. It
Marin PB [:manm once in 10 years i the commander of the ship, and the whole staff of the

e llepa t and the Meteorologieal Observatory, were simultaneously to neglect the most

ordinary aidd s8¢ s
and well known precautions, but, under existing conditions, such an *dea is inconceivable.

ght, of

85. 1 submit, then, that the demand for absolutely safe berthage for ships in the hei
no

a cyclone is based rather on sentimental than on practical rounds.  The harbour introduces
new e(elliement of danger. All that can be said islﬂmt, whil% it gives many new advantages 80
:;:n o8 many evils, it leaves one evil of very rare oceurrence untouched: . It is nght to &<

hat I do not think even this one evil is irremediable at some future time, but at present the
ououmsta?;es of the port would not warrant the necessary outlay.

66. With regard to the second point, the facility for loading and (ﬁgoh;yr ing ¢ boats
alongside the shi;g, the advantages ofl the present over the old ngstem are obvi%ung u{}gn(:ler the
old system the ship was anchored at a mile or upwards from the shore to a single anchor, 8o that
she swung vmh‘ her head to the wind or the current whichever might be the stronger, and rolled
to the swell which generally comes from a third quarter. A more “nuneasy ’ position for a ship,
even in ordinary weather, 1t is difficult to imagine, and all around her, while subject to these
conflicting disturbances, the cargo boats had to ecrowd. These boats again were subjoe e
another disturbanee, the wind waves, which would scarcely affect the ship except indirectly by
constantly driving the boats against her sides. Under these eircumstgnces cargo had to be Ba8s
Somrod touod. from: the boats. Then the hoats liad to be rowsd aut and heck b manual labor
(11 men to a boat carrying two tons) over this mile, and through the surf. T‘Yxe whole opera-
tion was one of little danger but of great cost, both in the labor employed, the damage done to

goods, and the detention of the ships. i
67. Now compare this with the present system. The ship is now brought fo within &
o of a mite of e sbarv; the s compllely out of the ourrent, sud, Aelos 2 ored head and
stef'n, 18 not affected bﬁcf«hﬁ wind ; her head faces the swell.  The wind waves Whlﬂh tossed the
boats outside the ha¥bour are much reduced, so that the latter are far more manageable.
mention these Jetails to show that the advantages afforded by the harbour are b o et

confined to a reduction of the on-shore swell.  Even if this were disregarded altog::l:!;i S)gn:; ::;t;z

those who are loudest in their disparagement admit some reduction), the advantag
are sufficient to explain the reason of the notorious fact that ships are to enter the he‘m}'bou?.
Of conrss it is fully admitted that the more the swell can be reduced the better, but to mase this

one object paramount is altogether to misrepresent the S .
i the shore, the advantage

8. With regard to the losding ,and dis ing cargo boats st )
gained so far is simply that due to the reduction of the waves, whatever that may be. In itself
it is not mueh, but the ctiller water enables improvements to be made sehich would have more

d it has inconveniences

effect. The existing screw-pile pier was made for open sea work, an ;
which are inseparable from such work. The prineipal oue of these is its great height (about 18
foet) above water. With constant smooth water a height of 6 feel would be sufficient, and
obviously much more couven ient.

0. A few ‘months before the storm of November 1881 two new low level jetties were
actually compienced, with the intention that they should for a tu,up supersedo the sorew-pile pier,
which was itself to be altered fi{ld adapted to the new r'u"ctunm.:'mms, and again brought into
action when vequired as & auxiliary to the new jetties. The storm put an entire stop to Eh;s
acheme, at any rate till the harbour 18 restored, and if it 18 then ra.v.‘-:.-n,ld it must be with consider-
able modifications. But this scheme Was after all only the best under cirenmstances then
existing New circumstances have sinee arisen, and another scheme must be adapted to them.
70. Such a scheme msy be fouml! in the xn‘o{lif.in_-utinu in the system ﬂf_}\'orkin g the exifting

ier. The complaint first made was ol the great height cargoes had to be uitgd, bn'xt, in reply to
g brious suggestiun that the employment of steam cranes would remedy this evil, the furthe
e O ‘ ted more quickly, they could 1ot be remnvets

‘ -+ was started that, even if the § oods were Lif 101, . ¥
mlfﬁjtpi - %Vway. Now the pier is 40 feet wide. It contains four

on the existing live of rai | foet ‘
< of mailway of feot 8 inches gauge. Upon the same width sis linesof metre gatige could
lines " These two additional lines of mi]wa{ would relieve any coniosivable amount of blook:

be placed. i
: 4, therefore, to treble (1 think .
AlLhet # wne d fifty thousand rupees on three or four steam ¢ranes with a quick mOUOH, s

the pioriﬂ oy ‘ #¢ and raterials for ¢ tra lines of railway. It18 no
: narrow gaN%f g and materials for two eX nes of rallwa;
'ummtbmpmaek (;ft duty of the bour works staff to work out the details of such @ schem® ::;
mof oehagimt"ion in saying that some such would be & Y:rfmxt solution of any exishog

prob:;l: difficulty 10 the landing and shipping of goods at the shore. ‘,

: 4

may safely say) the present accommodation of

- and ship ying carg:
* other cr
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‘71, The last point which I named in paragraph 61, the safety of cargo boats and other local
ofaft in bad weather, is, in my opinion, the most important of As I have already shown
ships have 8 refuge at sea, but this is not available for local craft. If they sannot safely ride st
angor they must be hauled up on th@beach, This necessity obviously limits the size of the
craft to be employed.  Masula boats carrying two tons can be beached even when loaded. The

C " hoate oarrying 12 tons, which were introduced after the serew-pile! pier was buik, can be
heached empLY) "nd were formerly so placed in safety during the two bad weather seasons.of the
woar: but for Jighters of 60 to 100 tons, which are essentinl to an sconomical system of landing
: o, for a steam tug, for a floating dorrick Ior lifting heavy articles, and for
¢ for which a demand is sure to arise, beaching for purposes of safety is not practicable;
safe floating berths must be provided. i

79. I bad c-ertai‘nly formerly anticipated that craft of thia descriptiod might have safely lain
ak ‘@pr within the harbou? even in the worst weather, but. I am not prepared to resist the
: *ion to the contrary which was produced by the effeats of the late storm. It may be that
ression will be removed or modified by further experience of future storms, when the
aters are more efficient and the oponitg for the entrance of the waves reduced ; but for
1 agsume that, on the thraatening of o eyclone, the present avea of the harbour,
and the local eraft in another direction.

th
must be cleared by the sea-going ships going to 503,

What is this direction to be ¥

%3, The 70 acres of land gained to the south of the harbour and deseribed in paragraph 44 of
this report seem to suggest an answer to the guestion” Tt will be s¢en from the plan that, in Maroh
high  water line outside ths harbour was mearly continuous with the two-fathom
contour inside. Two years hence it may be safely predicted that it will be sbmething like 100
feet further oub. Now, a dock ‘or basin 1,000 fept long, 300 feet wide, and 10 feet dgeﬁ i
watar, with an opening through the pier 1nfo the harbour 60 feet wide, covered by u,'-ig{t,v\nf
connr«,zt:_».blmzks ranning northwards from the pier f_or 300 feet, would provide gocommodation for
the wholo of the loeal m:nft, and vyr'mld nost;,.moludmg o stream dredger for the excavation, about
1} lakh of rupees, and for a.niaddltmnal half Takh the area of the basin could be donbled.

74 1 do not sggg(-st this fpr immediate e;ecu‘bion. Craft too large for hauling up on the
beach should not he mt}-o«‘ln‘eed 'tlll th.e harbour is somewhat more complete, but 1 point it out in
gfmeml terms as the direction in which the harbour may be extended, and developed to a great
extent. The basin v_vould he,. in the first 1{1stunce, a mere place of shelter, but a boat wharf
wonld soon be established on 1ts landward side, and the frontage would become valuable. As

gh-water mark advances seaward the basin 'would boe widened, and in course of years its
goaward margin yvm_dd be so near _tl}e' de«‘?p water in ﬂ{f.\ harbour as to suggest the possibility of
'a ship entrance. W{th ifuch ?apabl!lt_les in the gite wlich has heen added to the harbour propérty
1 submit that I__am justified 1n antlfxpatmg adyathgqa whioch will go far to eompensate for some
p pointment in the degreo of stillness obtainable in the area of the harbour itself, and an

Jegquivalent for the five lakhs expended in protecting and purchasing land to the north.

‘ws Tt is right to state that the idea of the necessity of boat shelter is by no means new. It

waﬁ ufged years g0 and among ojtvh.ers 1{y the p1:esent Master Attendant, Captain Taylor a..s the

' yenl want of Madras, nnd, in the visits I have paid to several other ports of India, T heve found

that the cost of landing and shipping cargoes is less dependent on the condition of the ship's
_anchorage, 83 to exposure or distance from shore, than upon the power of employing large :

gmaller eargo boats, and this in its furn ;@ epends on the faeilities for giving them sh:-‘;tvrg Ii?)(:ll;

3t must be somembered that at Madras a beat harbour would have been impracticable on account

of the movement of sand along the shore until works had been carried out far encugh into deep

water to stop the sand and at the same time to form & ship harbour.

76, 1 may further suggost that this boat harbour would form the most convenient ‘
pavigation in convection with it. The distance is ahout 3 mile, and e b bt Omxéxn 3;1.
almost entirely unqr-uupu,-d. g S

. == Aq the foregoing report has dealt wi : : i : L
77 As d gomng rep with a variety of subjects, it may be convenient I

* ’

eonelude by a conoise pesumé of its contenta. :
.})arafg'l‘ﬂ']‘hﬁ ] 0 2(} are devgtéd ‘60 i d@sﬁripfinq Of the proposed WOrk_E Of l‘eStOI‘aﬁon

Paragraphs 97 to 42 contsin an analysis of the expenditure especiully since the storm of

November 15881, and pa-mgmph 37 contains my recommendation as to the apportionment of the

five several heads. i

Paragraphs 43 to 59 deal with the question of gain and loss of 1 : : d
erosion ofsthe sand on the coast. g of land by the accumulation an

Eeangrepne et deal with the utilization of the harbour, 62 to 65 having reference to
the means for ensuring the safety of ships, 66 and 67 to the transfer of cargo b troaen o dliips
and the boats, 68 to 70 to the‘load_mg and discharging of boats at the Sho;e, with a suggestion
in pmgmph 70 for an immediate improvement of the system of working on the sorew-pile pieg,
71 'to 75 to the safety of cargo boats and other local craft in bad weather, with a suggestioneix

items of expenditure to
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73 and 74 for the future ntilizati e LIRS . Fos e : =
: ‘ tion of th ‘ G i : o . Actual charges und  GGeneral Tools ” between November
“tm“}?:r:g;;ﬁ%bonr. ; i :’ M gained to the south of the harbour bY the f“m a4 £ URD Ly A‘. 1“881(‘a.ndb3bth A;:il 12'}84:,B as shown in accounts ... .« 7,144
g ¢ {0 sugges at & communi VTS e il e 2 : s h : i < ~ s
harbm;r xad o sl e Ty ey be ‘utablished petween {hi 2 ' (Tiotal t5 thia point ... 378,865
: 18. In the.appendices will e e i : i D
& Mr?QThomw;mdl'): iZ«n:i-(::ho lf)uol:'ln}g ‘;- | gi 8. .Ests:'blishmgnt 2;a.k¢13n d?;cx 74 per cent. on the above total g%’gl'g :
881 i ngement of the ae _ - ) 9. Contingencies (inclun ing intercepting drain ) N
¢ B A?biia;: n:»A gpﬁgf{um : s counts of expenditure fm] B E ; 9a. Police, conservaney, an glighti‘:xep g o ) 53’,:;’3,{
N WAl { TOIN CODAMEn: e e . Compensation paid for: v ,
| 3. it o i vl et o et A 15 Compnton bl ol wled oSy 22 g
. respect, thereof to 30th April 1884, i with statement of expests £ 5, Establishment on items 10 and 11, estimate ab Bs. 350 a :
: piai : : ~_ month for 19 months (nearly 2§ per cent.) ... ol o 6,650
£ - I have, &0, Sigis x 8. Tak:ind%n tatega éstalf)lishment charges, as shown in aooount;, &Dg
5 : 4 1 B | KES. § : adding charge for establishment during susperss, transferre
i Pt (Signod) W. PARESS as below, deduct from this total, items 8 and 12 and there
i : A i e - ot '{lem i staglizhm{nt during suspense | e T 809 1,68,074
‘ gl AP v s , otal charge Sl AR i e ey ,10,
F - 18 M PENHD i : 1 . » 81t Oclt)ober 188 © i e e 3,561,004 .
Sl E y < i ADRAS «; ; : —
1k A Analysis of Expenditure between 31st Gerol ‘flmoun‘ Lo : 31 o ; ol t sk . 1,59,805
Y Yoer 1881 and 30th Ap?il : TWWM’ g Add from—-—‘ ! e i .‘
: S i : ‘ 884 by Mr. 1ho 4 North fler SR e L é;%“‘;
; expenditure shown in : ) RELL T B ‘5% Retting blocks. & ... ot 1
{ Add recover, 1 Aocounts, 30th Apri "0 : i T 3 Wda : . 9
: ¥ on sale of pla th April 18 nag: ] North pier, sea’iamage ... i o 4018 ‘<
b 4 plant ‘ndm%nnh 34 oy e - ‘,69,0352 j - ? South pier,Tubble ‘... . .. 2 ’ 4.662 :
i ; e it ‘ 29 1 Qoutlpier, sea dgmage LT e lg,gg‘z
Tﬂt&}» Y dm‘ re g :r () mol‘ete blocks ane s sse ses ) 2
i ; A4 Tor work dome ﬁo? 31st October 1881 Total ... Revetment i R T L e
e bbb IL e, e 4 42,929
; . L ‘ L] ’ \ o i s f‘wj
5‘.‘ i N e 1,200 : 2,02,734
i e ¢ Add fuliae fé{ e / b - Total ... 8,64,831
: ; Veries on ¢ ‘ KR i ob & Addllo this— '
north and south piers { conerets blogks  § 098,73,283 ‘ i
\ (of which ! e T K “Sfone lying at quarry e 4659
oounte(al {ot‘-)‘,m". e 0“"9 4 .m- 296 u al!' i A] LStureB on han v". . g e i o e 23,108
‘ g | A i 300 : L4 Payments for moorings in accounts of November and
B L ‘ A | |7 ) December anamTin e o B R
‘ | & i L i Item No. 34 in account sheet 162
, Total difforetios fo 1o o ‘ | B R
% 18 acoounted for .. g
3 r & 28
1 AR5 exidieg Eependiture, 2 ' S
; Cbn!;a-‘e;: i, Bier worky ... i i Note.—The above is the basis of the statement forming appendix B, but the items have
: ; Nmtfmug' ﬂ“mlﬁug, 80l rails ‘ 3‘ been further re-arranged to some extent, which accounts for some differences in the figures,
s s T Wiye— i though the total amounts will be found to agree.
; i E bb plex: . qip Fafti & N e A Ww. PARKES
Rubble foreshore atd renecee 4 oes o 44,088 £
North pier | 0o 0 surf banks . " 27,080 4 ;
fﬁf‘;()uth pige -7 Y EETN TR e
o s o e R " R APPENDIX B. :
v g' Rﬁeovm and‘&egtm&iol{ﬁot Ge ot : )' s i e - =
- Reeo ‘;"“’Y\“id'mwiug, :of hopper barges AR . Mapras Hagsour WORKS.
i pontoon g 1or mggm T b v i i i ) .
<y Eﬂﬁﬂe ist(,}:,o: t&ég;;bi’m]@ i f?mﬂwe ofeost of four Abstract of Expenditure from Commencement of Work to 30th April 1884.
g’ %ﬂ’“"ﬂo buildings d&mmbﬁmh" g/ 8 o SR AR s el v BEREE
" ‘?ﬂiﬁnﬁwh& 5 ?”'by i T T Vi * Estimatos. S Description of Work. S
¥ ¢ mnewdah an ‘”‘“ Y g o g ‘ % : ] 3 S S S e
other hids as below: 2+ %Y 834 Past, Tty i 7 % ; |
- Conarete blocks ., | o, transferrod from | e - zs.
 Setting blocks ‘mu‘% & i ) | ; k (I) Original Design. .
ol Revetment, nm.m' i g Spge s o e v MLOER ! Expenditure to 31st October 1881 .. ... DTAB137
=X R qMOGﬁngn S il i e L Y B.B19 . A% Do. in November  » 1,500
| Q‘m\‘ B T g XA v %npp}emengary protection works  w. - 75,029
pier’ Tﬁ :ﬂﬁ* i Ay '“ 4l 1B d B wey E'OQO,“‘ f; Ontlngencles sas P awal wer “er 27’412
orth pier, fo 'I L ey . 2,459 E Recovery of wrecks and repairs of storm
‘ ior’ 4 00’ e, i w088 (o}, dame b 21,706
Pontoons ("itéﬁg} hg ALETET . pow ].’;gﬁ” E‘hblmnen_ t, 10 per cent. on Rs. 1,24,147 ... 12,415
4 / ; _‘m"“ ,“"‘. b Lad: | . "‘“‘ - e BT R LIRS o e # 8 Ao e
. 8,460 : AR
{ gt s ’
% b i i i
# § Lad : \
¥ ; s i ‘» % i
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By Order.)
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( {Signad) B. B BUCKLEY, ' =
Offg. Under Secy. to the Govt Ok

i

ANVIRS, Bag.: Seoretary, Pulilia. Warle Depurtmert, fo ¢
. Department, detod:
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e P o AN VERS, ji:j,;q' . Besretary, Pablis. Works Department, fo the
From LAY 1—: rf«!‘;w‘-(;n;-ernmum ‘st Madras, Public Works Department, dated
(e R et ATy V0 s joth Cietobor 1684, No. 145372 P.W. ;
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Basretaty T &
¥ & lndiﬂ ‘_’ﬂ]ﬁc} b" 2 ‘ T ~r ¢ 3
PRt 5wy Jdetter of Dt altimo, No. 1438/
Witk ‘Nf*’mff)ﬁ;c;};_?my to by Mr. Pirkes in his Teport o
! wwith the .Jm{ivwmm’ dnted Zlst August iast,

% Afadres Harbollt R

1 P.W.. I dorward here-
n the restoration of the. -

*:. Tixaminer of Public Works Aceounts, to ‘th- Seogef&r? o

Office Note f!{‘:t u;‘“h!_'w Works Deparfment, dated Madras; 13th November
g T i
{rovers? Bé 5 . 3

180 i 1000 D, dated 10th November 1884, -
Ko the prupesed recasting of the heﬁlﬁ«dﬁlﬁ =
Midras Harbour Works has }’e:%hﬁfoawg@' el

poooand o

gt e S
- 18T e # T8 08 b details can be settied by Mt
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e e o Tieug, BNR. Mister' Aftendats B ¢
o ¥ * ‘TA%:;;‘E {o 159 Chief Beorotary to Government, S0

Fr pepsrtnt® f, MaCEsA, No. 10662, o g
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s : 1875, the beach is yested in the Marine Department and not the Harbour Works, and

I\ : accordingly rent, is being levied for the same, at the rate of Rs. 6 per ground per
z _smonth for the storage of timber, the amount being credited to the harbour dues
account insorder to assistin meeting the interest on the construction of the harbour.

The Railway Company slone pay Rs. 3 per ground per month for the ground held
. by them, a8 it is at a long distance from the landing place. Mr. Parkes is in error
¥ v{;',ith vegard to the value of the sand reclaimed. The priueipal portion of it is now a
. lake, and no building could be erected on it, even if other objections did not exist

¢rom a military peint of view. The horse stockade has no sure existence. Itis liable
to be washed away m any storm, and the mule stables, which -oceupy a slightly

.

L : : ;
b ; : any rent or claimed any jurisdietion over it.

o i From A. T. ARUNDEL, Esq., President of the Municipal Commission Madras,

to the Chief Becretary to Government, dated Madras, 27th November 1884,
2 No. 1595. Bl gl '

In reply to endorsement, No. 2503, Financial, dated 20th N

b 9B ; : vember 1884, 1
‘; % have the honor to report that the munic’ipality does n:% océxipy anYO of the new
foreshore ga;lﬂed by the harbour, nor does it collect rents from any of the timber mer-
& chants or other océupants. . The collection of such ground rents by the municipality

ceased in 1881 and was left to the pr Spig g
dated 28th January 18%1). P Oper Omcers 0# Governmwt (G.O-, NO- 434 W,,

Y W e : No. 2704, Financial.
Transferred to the Public Works Department.
(By Order.)

| . Fort St. (GEORGE,

5th December 1884 (Signed)  J. D. REES,

Ag. Under Secy. to Covt.

|/ 8 : | : No. 2612, Marine.
4 Transferred to the Public Works Department.

(Signed) E. ¥. WEBSTER,
' Chief Secretary.

2211(1 November 1884.

"% From R. B. BUCKLEY, ¥sq., Officiating Under Secretar :
‘ | ¢ z ler de y to the Gov

India, Public Works Department {(Civil \Vorks——'Miscel,lt;.theg:S)'nuient;:l‘;f

Secretary to the Government of Madras, Public Works De artm”',t (:1 od

Fort William, 28th November 1884, No. 450 M. e

In compliance with the request contained in your letter, No. 2815 W., dated 10th

B November 1854, 1 am directed to forward the accor }
i a e KL e ; ompanying co i gpat
(i : Secretary of State, No. 32 P.W., dated 4th July 1883 rgga%din}:yt 1(1 a\dc—sl‘m.t‘ch to the
LA Madras Harbour. ‘ ? g the restoration of the
3 :
&) . Excrosurs.
i, Despateh from the Government of India, Publi L
e : laneons), to the Right Honorable a]’lﬂl-l bllk‘;?evs?;%:ssle?spaﬁnlellt (Civil Works—Misoel-
| FEONSE Simia, uly 1884, No. 32 Public ; tate for India, dated
j <N Simla, 4th July 1884, No. 3 Works. retary of State for India,

L

In continuation of our despatch, No. 59 P

coference to your I__.-ordship’s .despat-che’s, Nos. 23 a{,?é’g (%;t%’d 1(;3 tél 1‘:)0vem’r.~ar. e e

1864, respectively, in connection with the Madras Harbour W;;rkz 4:39‘1‘11;3 ‘}f:n{x pa tl 5;h i
s ¢ the honor to forward,

-

R : \ 6Te - s "
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By o 3 .~ Harbour Works, to the Secretary to Government, Pubhc Works Deparhnent, kgl
« 7 1 deted Madras, 6th December 1884, Na. 27 W. ‘ b
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1 hnva the honor to acknowledge the receipt of your memorandim, No. 1996 C.s s,

 of the 4th, asking my opinion as to the sufficiency of the estimates made by Mr. e

| Parkes for the restoration of the Madras Harbour and forwarded wﬁh the Secretary
“of State’s despabeh No. 56, of Beptambp;‘:% 1884, -

| 2. 1 have carefully examined all the details of the estimates, snd mdeed was in et
' consultation with Mr. Parkes at Westminster when they were. made, and 1 behevo i T
. that they are perﬁe y snﬁ‘wwnt the work to be done. . oy

i _ to ad&that I th srrangUsiat suggested in
paragrapl arkes’ re report may be Mm out, snbsigxtutmg for the date
April 30, 1884 the d”‘t“‘ at which the Maﬂk work of restoration on the new design shall
commence, and_correcting the figures uwcourdingly. An infinite deal of trouble and
numerous petty disputes will be voided if we can start fair on a new estimate, the
detailed arrangements of whie can : between the Exammm- of Public Works

Aeoounfs and myself P
o Deapmh, W Mﬂm the papers marginally -
: 1 'ngme you. intend that 1

2 Plana.

i In h1s desPatch of the 25th Sa
; commumcates to the Government of
& . respect to. the restoration. of the Madra; r V

plan of future operatwns proposed .

by Mr. Parkes sl oul

i n entrance being maintained, in the absence
?sf :ua 5 et wmght to Jushfy a i'*urthet' referenbe to en

The revised estimates framed by Mr Parkes aho id,

reported oo ' ' v

| 9. His Excellency the Governor in *Counml ob erves that a deemon havmg Ren

""éoma to in favor of the eastern entrance, there seems 1thing to prevent the immediate
srosecution of the work of restoration on the estimates framed by Mr. Parkes, the
joncy of th.h for the object in view there. geem 1o reason to doubt,

,‘ H:hﬁ E miner PUbhc W()I‘kﬂ_ ecountﬁ, mpom thﬂt he Kok 1o ob e = . el
osad recasting ‘of %he heads of 1 t-_:under whieh 1hi hxvinditiie m th: S
) be‘m recorded. The details of the re. rrangement can now be undertaken on the

ned m«benm@bg the Supermeen&en mh:. etter, No. 27 W, dated 6th December 1884,

i i south of the harbour is vested
_,,Manne Deparment under the pﬂovl ‘!0 the Bdiﬁu P!:M.s etk XTI Of 187;31!:3.
- that the rents coll;eeted for oce ation of the land are carried to the creiy: o i the
IR ieboni dude. accmlmt, maeﬁxgg the interest on the capital cost of the
}mrbout ‘Workﬂ- : et

e iorlwaﬂuﬁxto the Governme t f
dated 28 th()ctober 1884 v Indxa

tendent Hadm Ha.;qur W
the mer, I’ubhe Works‘ A.ooaunta‘ :

Mamne l')elﬂh?tm"“t L
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: K. In.the meantime the mach
3 1 : " .
Two Liten cranes margin nas be raer and
¥ Twe :
: t1 elling wave-breaker A g A
One cra e i e to Madras.

0.  With regard to the es
13 Dawl ’ £d
dice A\T+ Parkes’s I r.
appendices to [r. Parkes
! 3 ] 1 +he I 1 :
mav be examined, an that 1 may b

whether they are as may be ac
| have the honour to be,
My Lord Marquis,

33 ‘ ‘ | Y our Lordship’s most obe

" 1y 1 M1oned K1 : r
‘ m on (Signed) KIMBERLEY.
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ENCLOSURE.
adras Harbour.
P.W. 1612/84 Madue o 93, Abingdon Street,
gt e 0% 91st August 1884,

in the concluding paragraph of my letter tO }"‘I“’ f}““—‘(}”’{ﬂ} J{“‘-‘i
last, I stated that I was preparing a report, In “"”C;h 'lP-Jl‘P?; (T ', (me?
with the various questions which have accumulated in t " e e }f .
and which would include a more detailed exp.l:mahsm Jp:l estimate of
the proposed works: of restoration, together \}'lth [l.(‘]fls‘il.i‘l({.’l 1srf§_t,e:.:1(*‘m
of the ()\)('1':1ﬁ(ms carried on, and q!w C’\'P”mh“lw_ 1nuuvul‘ ,) (‘mm_:“rm.
period of the general suspension of work. I have now the honour to
submit that report.

9. T will begin with the proposed works of restoration. T.iw Q‘Qn(;)}rﬂl
character and extent of these works will be as laid down in the first
joint report of the (,‘ommitt'(\v, consisting n‘i" Sir John IT?}A‘\‘\“kshaW_', Sip
John Coode, and Professor Stokes, dated 23rd January 1883, which I
accept as my implied instructions. But .Hn- 1)}'(!‘)0&{}1.\' | am _ﬂh(mt to
submit are the result of a c .reful reconsideration of the existing state
of the works, based on records of later date than those laid before the
Committee above mentioned, and aided by personal conference with
Mr. Thorowgood. The details of the new work have been independently
desiened, but where my conclusions differed from those of the Com-
mittee, I have carefully investigated the grounds of difference, and when
I thought there was veason for doing so, I have not scrupled to increase
the dimensions given by the Committee, and to introduce some additional
prucautvions.

3. There are on the other hand one or two features of the Committee’s
plan of which I think it only right to state that T am not myself satisfied
of the necessity, but I have included these in my own design and esti-
mate in deference to the opinion of the Committee. They are works for
the execution of which no immediate provision can bée made, and if I
feel it my duty at some future time to raise the question of their being
carried into execution, it will be in cousequence of some definite con-
firmation of my present doubts.

4. On the accompanying general plan of the harbour, to a scale of
9200 feet to an inch, the new works are shown,in red, and on the sheet
of cross sections the character of the work at the different points is
shown.

5. Commencing with the shore end of the north pier, and noting
that the mmﬂ)«:r,\' represent the distance in feet from the point B,.the
first cross section from 200 to 250 shows the addition 1‘6\(1\1i1‘a.'t,‘x to :

. . W a
special weak point. Tt is simply the continuation of a form of pro-

tection which was applied in 1877 as far as 200. and was so far very
WHaotive m o agQ ¢ - . . . : P »
eifective. “““ was at that time no ocecasion to carry it further, but
the rubble foreshore has since been worn away by the action of the sea,

and requires feeding and protection. This is shown not only by the
foreshore being rather bare in front uf the wall, but also by the fact of
the centre joint having latterly opened

a little,. which indicates a
settlement.

1 : \1 lli \\']lu 1")0 :(4‘\\. ]).\' “IH‘ <<‘(7ti(m HLLU ﬂl(‘ \\1[)\‘1'\'11"«1"“11‘0 IS

7 two blocks oh ¢ R A : P i

o \‘ \\l‘) . i‘ l;p“' \‘“ “”_”\ Part, so that it is founded at a depth at

which the action of the sea is considerable, and a wide sloping foreshore
10206. B
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X TR e site of this special protection the
is the only protection. Be;vomlgh, and founded at a lower level. The
npen&_mctn:k is three mblo' a rubble bank 50 feet long and 22 feet wide
- protective :nd “wm' d off at either end for a furth:r length of 40 feet.
of this rubble 16 conerete, blocks, each 9 ft. X 9 ft. x 6 ft.,
Rl will be built during the ensuing three months,

e ‘ndwwl' may be expected to be invariably from the
. therly seas of the next north-east monsoon will
ble bank, and the concrete blocks will drop and
ubmerged foreshore, as was the case with similar
is work can be d(:'ne wndth pppi\lances now on the

» to carry it out du 1e present season,
l1“:'.?:;’::sidered ineluded in the sanction already

, on of existing works, Mr. Beardmore has been
K ed with it. 2,500 tons of rubble and 288 cubie
Pﬂ”“d blocks will be required, and the cost will be about

L5
si:s

%
:

g

th, from 0 to 400, all that is required is to fill u
foo:,'::hmgwith a little additional rubble as may be reqnire(f
aceordance with Section I. of the Committee. :

o ine of continuous protection by random blocks will
7. At mbt‘?f gm 400 to 990 it will be of gradually increasi
commence, from a single block laid against the foot of the wall at
dlmlo:::;d 90 feet wide at the level of hlfh water at 900. Within
to A MO of water is such that any waves of sufficient

the dim from falling with its maximum force
15 nt the blow of tgsh‘;:veme& dfl&umsmenmon s should be are mnot
LTl the . supet are, by any recognized rule, whether
on . -mf"aglamaw i in which each engincer

_ rience. * It is B matter 1o which 6a g
on - .expement and mine, based on the best data I am
ase his owu judg ' rather greater dimensions than those

ﬂ;: i&m;?t‘:l;. gl%(;le difference so far as cost is concerned is

\dditions were made by increasing the quantity
ey m‘f klsf ?ﬁ: ?::l:ease of cost would go about a lac and a half,
o bocl think may be done without any infringement of the

made_(?i les laid down by the Committee) by forming the
- Pn:]:e pmound of ]‘k’ﬂm the inerease of cost would be
fog g interior of { think 1 an ]ust.xhﬁf in asking the Government to
o only -!n:ftﬂig modification of the design,so that it may cover my own

e . e required -eonditions of stability, but I shall, of course,
P ooho"jl’hm Ot;othi a?x‘xlxit my,oogfvluslons to further cousideration if it is
Do RO deinb TedO W = L |

O o understood then that the following dimensions for the

e will b:re father in excess of those shown by the Committee, but
Pt Dbtained by forming a nucleus of large rubble against the
the excess I:rali and covering it with blocks. This large rubble will be

e of ‘i" » before the blocks, so that it may not be exposed
yosited lf"“"d-"felj:gfm being covered with blocks. ‘

feet, then, as before said, the width of wave-bhreaker at
o as one foot above De Haviland's mean sea level) will
il ibe width will ually increase to 28 feet at 2,200

yeso MUY L

e ) T

)
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£+3

i

o work will occupy the length from 160 to 290. In the

this length th:’xi?lﬁﬂe will have been broken outside, and a wave-
- ¢ height to ":u ob s mot required. All that is required is a protection.

'ﬁ“_‘_,". o - i

= WP& scour of the foreshore. ; ) el sz% _
s s here the depth at high water is 25 feet, and from the o
8. At 900, wh ension: of the wave-bredker are intended to be such -
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apper blocks have been tied together with pieces of bcnt.rmlway bars
cemented into them, and the top has been levelled with eonerete,
Nothing more will be done till, as a final operation, after the whole
3 -~ length of the piers shall have heen completed, the capping of concrete
= in mass about six feet high recommended by the Committee is placed
*Ei upon it, - i : .
4 12. From this point forwards the system of construction wiil be in -
i certain sense eversed. lnstead of placing a new wave-bres

2

.%/

L
\
<«

L
ne

7

own slope to seaward, each block h#ng simply carried out by the wave-

breaker crane to the required distance and dropped into the sea, till the

mound has reached the required height. If future storms should draw

the mound down to a flatter slope, more blocks will have to he added to

maintain the designed widsh at high-water level. '.l‘l.]e slope of 13 to e
shown on the sections is that at which it is anticipated the mound

will be nltimately permanent in form, but this, of course, cannot be

guaranteed.

11. The point 2,200 is the limit to which the existing work can be
atilized as zI: built structure. Since the storm of November 1881 the

of the old v vk, the old work will be treated as part.”
~breaker, and ; jew wall constricted Tnside il.. By this «
old work will utilized to the ‘fullest exte_nt, ol i

of the new ~ : the elements of unecertainty w.°
minimum. ' dlbe a continnance of the systt
Carsivd gn w much success as an executive opc
theeost = | known. Some modifications and sc.
Lioweyer, wilks ,ave to beintroduced, which to a small ex
new conditions, o

13. The mode of passing from one system to the other is sho
the plan. The old Wuilding is standing complete to 2,200, anc.
that point the new biilding will commence as a complete section
in order to form a contimuons line along which the setting macl’liﬁea
and the blocks and other naterials can pass without interruption, it is
P‘f“P?Sed to bmldawa}l 12 fact wide for a length of 160 feet back
starting at 2,040. This wall Wi} curve away from the old wall (thé
space between the two being filled jn with rubble and conerete) till

Sz‘lﬂ}“iint space is gained to build tfo section to the full width of
24 {eet. R A !

14, The new building will be of the same generwl ch
dimo:nsmn‘s as 1ts o de(:eSBOI', bat there will begzome mou’?;i,(;tggngt:% :
detail. The original Buﬂding consisted of two independent walls Pﬁ*;bd
in contact, but not tied togetlier. Tt is recommended that for the future
the blocks should .be“bond*‘ﬁ together, so as to form one wall, an&1n
this "e‘”‘?lmendatmn_ I. coneur. The unbonded system has gre<t ad=""
_ vantages in comparatively shallow water, in which the waves ho<ve little -
o e ﬁ.ect on t‘he blOCkS .thomSELVGS’ but much on the foundat. 1S, While in : i
. deeper water the acticn of thesea on the foundations i~ less, but that £
. on the blocks themselves is greater, and this fact t-arns the scale in
tﬁf t‘wmlu' of hoxal _fo}‘ﬁthe outer portions of the piers.. At the same time
e vesabRggseS B sowe ‘vespects thee difficulties sussratabie
_ the special circomstances'. '.ngﬁ‘-"— culties are introduced by

e

at the new rubble base will be-
“and upon that slope some of

deposited over the inner. o ( ,
. AW the blocks which lie under

the overthrown hlocks are’

the line of the new buildin; : S e s
or by blasting, for f"""’l‘;hey anfe "M,? ,t°‘jbe re“f?f‘ld, g_l.thar. hoat . ;E)w

cqualities in the settlemends whi

eI : hi N o4 .".u.l. Muse in- \-;
supersiructure above, In Ptder tq

Injurious to ¢
blocks as myep ::




~aud was certainly siiecessinl 1 prév
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possible, I have increased the distince at which tlie Committee pro-

se the new pier from the old one by @ feet, And this will
‘;?:dp;fcg l&: h};‘; ?,f ‘;uzw building more clear of the old riabbig. .,

. s ith these nrecautions of remuving_ t.hnf._old blocks, and
iuc}r‘;s}ijul-lrt fl:l:li:tl;nce frou{) the old _WO}‘ks there will still be o greater
Tiabilitv ihml thore was in H’.e_unglp_;u v:';:rk to wiequal settlement.
"l‘ho sea side of the new building will still partially rest on the old

% l'cil has been comnsolidated by four or hvg!;years 8xposure to
rubble, w;[l‘h ew rubble will be in the same position as the old was
the sea. : e'l!tlu n, that is, it will be linble to be compressed to the
when first ’;,ut m?(;_ﬂ inehes within a few hours afteér the weight of the
s i ].m!ed ug;on it, and to a slower settlement bubsequently
blockz.ls (l:’v:t!" months, and perhaps years, Fhis latter slow process of
e mgt however, is not injurions to the work. But the first is 80, it
ﬁ§;$gntﬁe Blocks to great and irregular strains, and js, Dihink, the

3 cause of many of the original blocks Laving been beoken.
R “wald be materiall y agzravated b

¥ tlxé faet of one

“ettlement that the other, semivan e

ap, possible ﬁ!ﬁim”y 10 reduce ¢
athos; SAU 10 18 Propesed. to do?

side being

b gy IH AT

gfer it is prepared by the dlv’Q&\: 'bé{m-e the
npression rather greater than . . 5 the blocks
be aceomplished by placing W % the work
Aiils, with the Interstices filled 1t - ‘heap wast-
& the same area as a row of bloek . 7 having »

or than that of the blocks. - This * GgeiPEOsSOr.” Wil
szrﬁa tit; advance of the building by the Titan.  JF sfter

; /¢ ecompressed a bed drequally, the hollow i
it is found to have compressed a bed o it g

o lil' t): iuIJJP with suitable flat picoes of stone before the Blocks

-t be fitted ot ; £

4 i
sther ¢ tipe from the original design,
: intindnce anciher departure
a8, T propose to 1

g e

: EHE seitlopent, In the original work

AR i1l also diminish the evils of seitlepee g o i

“’m‘?‘ w:dll ;}(l:? %}noitl?; were 6 fect high, »nd above this there were three
= the foundat: - 3

% ioh; twe whole being 4% feet-wide. It is
Boue st Mouks, e B foot ?:ii"ijigh and 8 4cet wide, of which there
imiended now to use .;)fl’d_ibuss v foundation coimse.  These bloeks will
will be five cl.*llrﬁ‘_-’;*’ ]m’,ﬂg teet: wide, and’ less liable fo break. There is
be stronger than t,lo:“.m,mme that the ton compressors would have to
also the ‘“‘f,‘dﬂ’f{agm of 6 feet instead of 44 feet, and this would accord
}’Z?Sja.:i;; a fair vate of progress of one oW per day.

‘9. Tt will be Seen by the cross scetions' that the foundation course

con gists of two blocks of equal length (cach 14 feet), the upper eonrses
of Grmks wf 14 avd 10 feet alternately breaking joint. Thus the
foundating course will not be bonded = %he reason for this is that there
would be 2 yeactienl difficulty in mma'xpul&ting bath the 16 feet and the
12 feet-blocks iy that situation. | poinfed ew these difficultics to the
Committee, and htained their comeurrene 16 this small | eparture from
their recommendation, The jmportunes f bonding i€ greatest in the
t()p course, and dimiﬂlSﬁv;.\;'}'n des@ndil)g, I Hiv D0t avsmnn ¢ is
practically i/, 7 1‘»,% o -

20. The blocks will be furtheP dgete] ¢

the top of one bloek titting %1"\/3 g
oy bove.  This prseiple:
of the block above. § prpipies

e

¢ b\t ,me:ms ol a projection
¥t 'iwmliug recess in the bottom
& Ylupted i the original work,
i the blocks from sliding on
LAY ' Houur WGt ¢ Kuiraclice and elsewhere.
o ”theybggnge?ﬁm £ BIRE Lind will e made betwen

ke 08 with the ends of the 14 feet
the other side, which overlap

. %"g ,;(.L:,:_; R,

A e WL

E

. o
1

J

much as shown in the average section from 2,600 to 8,800,

the head with only sueh variatiofs

o v 14
i | fb\"//%\ﬁ
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them, and there will also be holldws and projections on a somewhat
similar principle in the backs and faces of the two top courses, thus
giving additional ties throughout the whole width. A further tie will
be given by means of a bent rail cemented ix‘xto the t_wo blocks o_f th‘e
top course in every row, but the cramp which is shown in the Con}!mttees
sections in the second course from the top may, I think, be d1§pet.1sed
with, in consideration of the additional ties provided by the projections
and hollows in the blocks themselves. The cramp could be only ve

imperfectly fixed, as it would be constantly in the wash of the sea, and

the necessity of fixing it before setting the top course would be a serious
obstruction to the work. )

21. There will be an interval of about 45 feet between the face of the
new wall and the back of the old one, 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 blocks
of the two upper courses that remain in place will be removed to the
body of the wave-breaker so -as to leave the sea face fairly uniform. . The
two lower courses, of the sea wall at any rate, are very nearly perfect
and will form a continuous toe to the slope of the wave-breaker very

22. There are now in stock 800 blocks which will be available for use
in the wave-breaker. They are not of the best 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 re

: quired to com lete the wave.-
breakers, and there will be uniformly 9 ft.x 9 ft. x g ft., anpd weigh 30 :Z:s
each. :

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, so z’is to
avoid a great mass of fallen blocks among which the “Titan ” ig Jvi
embedded, and also to obtain an entirely new foundation for the
additional. 50 feet of lengt i i
The old pier head is standing w
interval between the ends of th
with a solid wall of conerete bl

almost perfect, the
e old and the new work will be built upn

; ocks, and the enclosed space behind filleq
in with .randoql blocks. The last 200 feet of the new pief, includine
the portion facing the entrance, will be made 38 feet wide, instead of 23
feet, and will be founded 12 feet lower than that within the harboyy or
34 feet below mean sea level, ts toe will be protected by an apron of

concrete blpcks laid on the foreshore.

no place requiring special protection like t
250 at the no_rth pier, T

will be required than is shown upon the ac

but for the present I have thought it better to b
latest complete survey. i

25. According to this then the protection b concrete b
mence at 1,000, and will gradually increase ug to a high-watep width of
20 5eet at 1',:1300‘, wh%’el the depth at high water is:',25 feet. It th:n
continues with the width graduall increasing to 9 550,
which point the existing ;ier is pe{' ° ® feet, at 2,550, i e

fect.
26. At 2,550 the-new pier commences,

existing work in th

ocks will con.

_ being conn i
esme manner as at the north ] g g the

; Pier, and is carried
as the different cjpe iy,

TheI_If)e shown on the plan passes between the
10206. LR c
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* of which T append a copy (Appendix A ). miv?de such a re.arrange™ "

10

-

the Titan. The Titan is not in this case encumbered with blocks, and
can be removed by blasting if it should be necessary to do so.
head will be connected with the old one in the same manner a
north pier. The difference in the form of the two heads is rendered
necessary by the different positions of the fallen Titans, hut there is no
objection to it, as it will be scarcely noticeable from any accessible point
of view.

. I estimate that the ahove works will require 3 years f
mmmmileuwrulent of blocksetting in June next, or till n%:out therzgld tl::;
1888. The estimated cost is 45,90,051 rupées, including 7% per cent
for establishment, and 2} for contingencies, but this estimate does not'
give a basis for determining the total cost of the harbour as completely
restored, without taking into account the expendzt‘uro since the storm of
November 1881, and the relation of that expenditure to the previous
outlay oa the one hand, and to the future outlay on the other, T ghall

in para. 42 post) that a sum of 2,96,334 rupees has
: :lxl]o):ng:d on workfand materials included in this estimate, been already

The new
s at the

- 28#'The total expenditure up to 31st October 1881 was 58,72,082 rup,
ineluding 1,53,945 rupees expended in the purchase ang ot i oo
3;31‘21;“85 Whicgé ere the subject of a different sanct; o fixing of
he harbour works proper. 1 val :
:n:teﬁals which had been acquired for the completion f tho L certain

are still availa}j)_le,v‘

1881 and 80th Appyi
99. Between 31st October ! April 1884 9,¢)

have been expended, and regulir monthly statoments p?l’o?)?‘t{u e 1o

unt for the details of this expendltl_xre have heen re"""liarl ng b
mitted to Government, L ast,; it ity with ths inflexible r{ll:uoi
the Public vgorksispgpg?rn:s;o:gg;egméﬁlct? e i eferted to heads

hich there : Lioned estim X

ol show that SSPELA: V5 00 o orasin ', [ 10°0S
o addition has g Obvious that ) ol

‘ ;l:e wid sunts can only be viewed as Provisional, ap ({ethgl;esent formm £
o o ton of the expendltlﬂ’e must be b&sed on an entire Pe ::‘lryall ‘t ‘

30, At my request Mr. Thorowgoog by &

i i ear
that the total expe“(htm may be classed i f?lg this it would aPP

1. Actual work, and.mhm of materials Rs. 3
e for work o e L G L 4,43,972 u
2. Purchase of land  fhreatened with ® i
erosion, and compensation for land
o owmeek ey TR |

- 3. Establishment, and salaries of foremen

under agreement i 5

- .2,06,041

R Rs. 9,08,088
; g t and se d . | ——
 But as the firs cond of these items were incyy L
snyefzinﬁﬂﬂd"“"e e f:l?efh“h‘lr works'’ staff, they shoulq. lf,f,;‘,{ l;ﬁgf £ ; he
~~ charge forinﬂ(l_; 6(:%?50:!;' QM]!% l:ﬂuch I place at 10 per cent, for the fiot
::rdtge ';c"’ond? “With thpme‘? Yhe actual salaries of

r the first, .
the persons employed)

s e S the items would stanq thus :—
SO o S TR, o R Rs.
i oo Earebienl g g E 3322,869 i
- 9. Establishment.  Qogt g . " ¢ 2,64,725
a of work fm,mﬁ“,_;;‘.gﬁ}‘l‘ﬁml,ﬁn i
& i e, T SR gl s T ] Beiong
i i s e By - ¥
. ‘. : '&" 9’
e

ol

Y,

31. Now I would submit that the last two of thes.e items, although
fairly debitable to the harbour undertaking, are not fairly chargeab.le to
the works, and should be kept distinet in any statemgnt of expenditure.
I shall have occasion further on to explain .t_he‘ circumstances under
which the outlay under the second head was incurred, and I will only
now say that it 'ought to appear in a statement of gain and loss of land,
in which there iis a credit as well as a deblt_ side.” With regz?,rd to th’e,a
third, T need only say that to add it to the item of * Establishment
in the accounts of either the old or the new works could only mislead.
I submit that it should appear as an item by itself.

: & -

32. There remains to be accounted for the sum of Rs. 4,43,972, or,
including cost of management, Rs. 4,88,369, little more than half the
total of the official statement. This may be classed under four heads,
as under :— : :

A. Stone revetment for protection of shore Rs.
; north of harbour - i gl i 1,13,618
B. Expenditure debitable t e origina
XI:ie[;ign - . - - 1,17,769

C. Expenditure consequent on the storm

of November 1881 - - - 39,609

D. Expenditure in anticipation .of the
restoration works - - - 1,783,076
' ] Rs. 4,43,972

33. The first of these items is part of a total of 2,04,627 rupees
expended on this object, and hitherto charged to « Contingencies.” I
think it might fairly be placed in the same category as the purchase of
land, for which it is simply an alternative, but, at any rate, it should be
kept apart as an exceptional item of expenditure.

34. Item B consists of 75,029 rupees, expended on levelling and
clamping the injured portions of the piers, and this would have been
done even if the remaining portions of the work had not been damaged
by the storm; 15,328 rupees is the expenditure on moorings in the

. month of November 1881, previous to the storm. The remainder of

_ this item, 27,412 rupees, covers 16,013 rupees expended on an-extension
of the town sewer at a spot more than half a mile from the-harbour,
and chargeable to the harbour funds on rather questionable grounds,
This leaves 11,399 rupees for various small contingept expenses,

35. Ttem C consists of 16,485 rupees, expended in clearing away the
wrecks of the two hopper barges sunk in the storm, and this has to be
reduced by more than half of a sum of 12,835 rupees (the proceeds
of a sale of the recovered materials of the ‘barges and some other old

. materials not easily separable) ; 17,803 expended on the recovery,

removal, painting, and tarring and stowing away for future use of
mooring materials; and 5,221, repairs to private property damaged in
the storm.

36. Item D consists of 87,230 ry
58,079 rupees for various repairs and r
and 27,767, the net increase in tl
materials since November 1881,
are charges against the estimate fo

pees for new concrete blocks,
enewals of plant and machinery,
he value of unissued stores and
The expenditure under this item (D) -
r the restoration works.

37. T have appended (Appendix B) a statement of the total expen-
diture from the commenc

classified under five principal heads, which T would suﬁmit 1o
in future accounts. The fo

‘/b\m %/
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 the form which

£1. The fourth (g0
on, and show :
m.':‘lk.;nd&.‘mnﬂt e et
" hs ffth will be absorbed in the regular accounts of expenditure

¥ bt wﬁo on works, and will appez i i i
restora an estimate of Bs. 45,90,051, against which this

e —
12 3
S jomed Bt . Name of Account, g,mdim '
56,50,000 . - 1}' gr!slpal design - . 56,57,840
00,000 - - 11. Moorings e =~ =k
i o II1. Cost of establishment i
~ during suspension of
works:» . = 154,994 ST 2
IV. Gain and loss of land . 4,82114 - &
V. Restoration works . . 2,96,834
Total as per official return - Rs. 67.51.871 PR

5 first of these, I would snggest.. fndy be consid
- asoound b 1:'”“0 official statement of expenditure up to”SIslt %:erciog.g;‘
heen amended by the addition of such subsequent works as are
debitable to the design, and by the removal from it of charges
still be ke
e T 2 ; B .
s g ~(riodrings) must be kept open, but no furth
wbﬁ ineurred till the restoration works are furth::
expendi An amended afjmgte, though not a very large one, will :
oo submitted. ' . =
of establishment during suspension of works) 1 i
hould be treated as a closed account. A liberal
- been made for the legitimate cost of superintendence of
such works as have is th
s d loss of land) I shall explain more fully
;lt'm: 'i‘t should be treated fmehenoem“ one

open, some heing transferred, as sh :
. and some to Aecount V. . S

& 3
B s o sl g

on during the general suspension, and
remainder.

pear under the proper heads.
will be the first charge. The estimate itself, in

ﬁ the sabject above named, the gain and

' 4& 1 beg now to mtumt,lm been treated in former reports as the

L
i

e greater: 0 wal advance of the shore line on the south of the
was an “?M”ﬁ:e‘t',of-tlie same on the north. The plans

suceessive steps for the last seven years. Bach

, fair regU AL S r\{'at&to , filled increase. It is clear on the

e shows © 0 wvery year from about March to about October, and
advances T to March. The rate of increment decreases

-

0 IEE
no indication of a limit to the advance, and on
' M g '. f“'%'f ati m

Jand. T'l’lil sub « changes of the coast line,” but the two

s now imperfectly applicable to it, while the first
w’ ﬂn‘ﬂ 'mmh:h is ng:r most prominent.

R I ]
, t"n).?‘ﬁ ‘that there were movements of sand up and down
' - site directions in the 'two monsoons, of which the

in opposi th to north during the south-west monsoon was .
¢ movement being obstructed by the harbour piers, - i

that from the commencement of the works

Wt 8%
e S R A

ition of high-water mark for the
of shore to be

ratio in the rate of advance,

P b b

g -

T

paR s

y W e
o VRN £ i

ok .

 about twe miles nOPthWard'ﬁ-le Part of ¢ i€ shore -aﬁ‘ected exte

 parallel with™ ¢,

-and
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The area of 1 oai ;
70 i and gained from the sea up to the present time is

45. Withi : : :
ing: b}}tl?}l:: tthe llilarbour there has also been an advinee of the sh
1877, wheo, élleoo 4plac<.3 almost entirely during the years 1876s -
gt g nolnh' pier formed the only harrier to the north al;d
it. Since the las&ut' ! Pier not having then advanced sufficiently to 5 er{
of the hioh-w_rateer]?ear there have been some variations in the B ;'ree

8 T line, due to loeal causes,” but no persisteml;) :1111:?113

cadvys
nce.  The areg of land gained within the harbour is 18 acres

hatural, the otp ifici
atural, er artificial. The natural i
! 3 M W e T
- . d

this’is :
r)

whics g Loitf:»t ;n ml oderate weather), the other a transverpge

the o o _ I’ shore according as the wind is /a
f shore wind in its . i et
; elf accumulative 2
g8 v : ative all alon as
mulative alongshore movement to t)e s%uttllle 5
” ]’

Movement
ore. Thys
L, acts with

As a whole, however, the

efficient, for whije the oai S .

‘been, as already stated oo © land to the

M neis st tj?l'i:tzgttgdé 70 acres, the loss tq S&IIIéhngt.t lthe harboyy hag

works. . UGS entirely beyond the limilt of ht«‘.;ls it

- : : € protect;

48. For the above ive

records of crostq,. ﬁgzhrez:.mns the conelusions ¢, b

drawn from the pece: 0 the harhoyp are mucl | € drawp from ¢}

that oo O TECOrds of )¢ accumulat; ! 1ess definite ¢} p
ab érosion is going oy but bo tulation to the south vl those

lflzlxéglt'c} are veryb uncertain, N tvh ladete of it and the locg lity £, e
v 1as now been made y ‘ ink . :
ask for a confirmation of ; e folorab Bag
: 1 ation of it : Y salisfactopy basis,
- 3 o and I Wi

49. To explain the
early stages of the wo?llfsefl-t oy

afmi}le there was 5 made
of this i
e o:Zad staqd in Suceession 1
Sho)‘rvrrl)o m termingg and offjee s,
on 3 X
the plan), Some mercl’:ant’
S

S8 to the late i

;ﬁﬁgfeﬂl‘}ﬁ;t}‘j‘ﬁV.illages, With fo. TUIar road, hyg th
pounds havin’ Lalgllﬂnd are five !f.'(f(md-c‘ f‘
g P tll; Of somg 40 feot;ai)s bun((;galo“,s standj gi
bungalows is a Naricr € T0 the 10 ¥ond which ; ‘ >
i is al\atwevnllagem 2 1S a good road

eyond this : VIth a hy 1
10206, agricultural Japg A% but few Permanep build'i; o
= g

ngs, .
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g Lo i,
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: wa in 1876, the first effeets
: : need into the sea In oo e SR
5 e R appoe e Tleay temie, T Y
of erosion were ¢ it of stone and bags e A
: set by the deposi : lvanced further seaward the
mediately met by As the pier ac : .
. 3 y resulted. ‘ to the northward, and the pro
inconveniefice resu thrown further to . £
; i itk tinuous stone revetment between
loonlity of soRkE_ 1 the form of & continuous SO snded up fo 3lst
“ive works assumed b this had been exper I 1s
t;nf‘::n:“;nd the sea, andf“g‘]’::xm rapees. It extended to a point
&fobé‘r 1851 "whsumor(t’h 'pie!‘ and a little beyond Mr. Coleman’s
” v o n ’ A
450 feet from the 2

. ) ‘ o ber 1881 showed, as had been ant.‘}clpated,
1. The storm of Nﬂveff‘r od an addition of stone, as the first was
51. 1% revetment qulx: action of the sea. Some of the buildings
that this into the sand by the and were repaired at the expense of the
wrladltbem‘d wore aame wilole, the results of the. storm .were not

tho'metment extended. . B

: minently presented, How far is

the question Z';,af,e"z:mw? It w'aspeffvctive as far as it
is Wﬁve A bem;xxe evident that it would be possible to
. g e th;a“land than the land itself was worth. In
“therefore, while at Madras, I investigated this
L e self that though the revetment was fully
satlS,ﬁCd m"i“ygohe, for up to that point the evil of erosion

oss of the value of the land, this would

uld be even greater ;ul::ﬁlgrmoln. I therefore recommeqded that tll)w
vrot be the case much hould be strengthened, and that it should be
DO s revetment S ‘f)ﬁ iently to make a fair junction with the nti)wz
“”_xmtlggd northwards su geyond that no farther protection rshould_l e:
exten f shore, but that d abutting on the shore for some twc} !:ﬁxer
e ted. All the lan hased by the Government, so that no iu _
;mgud should be pure to private owners should arise.

mpensd tion . he revet-
questions o mendations have si‘rincg bien m 0111{-3 : St
' wa These recom and extended at a c© o
R T mpleted

loss compensated for,
t has "“‘;f"x';nﬁ’ have been purchased, or its th the 91,009

o - e sums, together wi : ‘
and IW% 59,475 rupees and ;l(lle:he cost of management, make up
’

\ > debit
at & cost v e riginal revetn:?;li%hal ok forwa,l:d in para. 37 as the debi
- “ Galn ‘

the credit side of this account will

. e is is still in the
to shiow O ¥ at bulk of this is s !
i h::& %vivle 1 “nowtigag;:gefrfhe opening of the account is

ot 1 submit that the difficulty in establishing it.
T

: ‘ chased ; of these

. | 140 acres of land were purchase It
| I have mentioned th:t‘ so that 99 acres remain. The rents lof)
Pt washed dazn{fer present orders are to be credited to the
ted, an

been | e
thes ]1;1 funds. These at any rate should be placed in the new
‘ ¢ works :

account: ined within the harbour limits, as gt.ated
';:l en there have Tf:m%amA great part of this has been utlhzgd,
e w i l,w, 18 acres Os have been erected upon it by the Mar}vje
S P Jarge Wdownenue purposes. The value of the accommodatmn

~and ‘t“Pentfor‘Sgﬂb;ezmdited.to the same accouunt, mther1 by thebla:g
o P“t.' - gho ine Department at its fair value, or by ai
‘ 'gle‘“ e is:lrl'ﬂi 10 th?.tg::dneto the use made of the land. This

b ment PO from e 0 3ear.
i e R the harbour 70 acres have been gained. The
the south of th have app jated an advantageous sxt?‘

, pepal't‘

618 rupees,

B

i

i

&

o)\
7

Whicﬁ, five years ago, was in the surf, on-which a building, 200 feet

15

+by. 120 feet, has been erected. - Another site has been appropriated in

a ‘similar manner by the Marine Department, on which was erected a
shed for horses landed from ships. Other buildings of the same kind

-will no doubt follow, for the situation is a valuable one, and though it

is no doubt gratifying to see it utilized, it is somewhat incoqsistent that
the outlay by which it has been acquired should be debited to one
Department, and the returns credited to another.

58. The above are Government appropriations, but private individuals
are also profiting hy the new site. The dealers W_l;ose' timber yards
north of the harbour were purchased at a high price out of harbour
works funds are occupying the new beach south of the harbour for

the same purpose rent free, or it rent is paid it is not credited to the
harbour works accounts. : : ;

59. 1 am we’aware that if revenue were collected from the sources
I have indicated, it would make at present but a small show in com.-
parison with the expenditure, but it is certain that it would increase,
and it is also desirable that the new land should be recognized as g
property whieh has been acquired by the Government, at a cost of
nearly five lacs of rupees, and that some control should he exercised
over its occupation. I would add that T am about to point out a mode

of utilization of a portion of a site which would ultimately add materially
to the value of the whole. :

60. T would now beg to submit some vemarks on the future utili.
zation of -the harbour, which, although, they can only be followed up
by definite recommendations. for immediate action to a small extent
are, I think, especially called for at the present time, because thé
subject has been lately under discussion from another point of view
A proposal had been made to alter the position of the entrance, witl;
the view of obtaining stiller water in the harbour, but as this
was not approved by Sir John Hawksh i
Professor Stokes, on reference to them by
may now be considered at an end. It is ouly necessary for me &
that I conecur in their conclusion, and T onl
a suitable occasion for pointing out what m
the accommodation of the harbour with th

s e entrance in its
position.

61. The main points to be kept in view
. I. The safety of ships, :

11. The facility for loadi d di & %
the ships).r oading and discharging cargo boats alongIde

TII. The facilit
shore. B e ;
IV. The safety of cargo boats and other local craft in bag weather,

62. With regard to the safety of shi ink it i
understood, tho%gh it may y o sips, I think it is now gepz(;)r:llla{-

be somewhat j a :
ideas upon the subject, that 1at 1nconsistent with the

are ;—

y for loading and discharging cargo hoats at the

Madras were a terminal
Caleutta -or Bombay,
drawback, but Madra :

remain for a day or two, and are nevep diztlin:flt(l::&l, ﬂlesl‘:easm% (;inly
are never let out during her stay in the port,and no gailin slllll-e £ .
ever be ad.mlt.ted, unless in very settled weather without egVe lhW(.)\.ﬂd
being provided for her leaving ‘at an hour’s notjice and i ¥ Tacitiky
To be caught in a cyelone at 3 o 20y . wind,

Madras, the & -
caught in a eyclone in mid ierefore, is no more t

ocean, provided always that the Shlh;n to be

Can get
.

port, such as [,
thfz want of absolut

48

e safety would be a serious
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WMHIIE;BWBO e B rolled to the swi r the current e anchor, so th ' ; g expend fift ty safely sa o All ults of rail of metre railway of
~ third U< oh . more “ uneasy ” ell whicl nt which , 80 that - = < motio y thousand y) the pres at is’ way w gau y of
weatheT & difficult to-ima sy ” position for R s B § s slo i Bl g Yo e wantod, {horef, e
. these couflicting distun rbanceggme" and all arr a ship, even mes from a s 1 A ines of railw stock of n ‘tlll‘ee i f'OOmOIOda:cio erefore te Ve an
 again were SIijeOtﬁd 'tUVeta'nf)l:le cargo boa tso ll::((ll her, Whilem ordinary ' + F | ; 5 hesit:tiscfaq’ to wo;'llg' i n:lro“, gauge lt“: Steam‘c:.'l of the p;) treble
W“ld bwtcﬂly 'ﬁﬁeﬁt"ﬂl‘ﬂ ahi rer disterban to crowd. subject to ; E | 24 ~ existi n in sayin out the I)ar_t of t] rucks andanes with €r is {o
‘ - PR g6 ks wi . These 4 | : ng or g that deta he pre ) Bt :
t indi ew se boa o ) | th pro S0 ils ser te ui
‘iﬂ“., Und pt indirect ind wa ts 2 k , e shore bable di Ine § of s 1t dut rials f ck
.‘ . : p y ,“ =y 3 Al 5 c
ces cargo had ‘E?g : Ty e ] k“' A boats :Il,l(f last point wi : he landing aanlzfrfect ’sgﬂ;ﬁl aveo::;
: 2 : 4 : , i other whie : . . !
3 Dot tlifs » 211, As T (;ratt i "aded i f goods at
% s a'nch() O av i z ]ave; “,ea (. 61 " ¢
. . f;,mits"tf.‘;?;zmUsfﬁi“ii;;fm- ey oy, s, in'my apinen,
® s 8 1 L ini
us can bee of the eraf ed up b ?laft, If 1lps have plﬂl(?n’ the
beact t to b the b they a refu most
ed e e ('lm'[)lo) e?ch‘ o f:annot saf(ge at
yed, S necess; y rid
MaSul eSSlty obVio?lsTt
y

i
g
ral 12 tons, whi
R el b » Which i\, Ay
- : e lleached empr'ere mtl‘og:: when loades
0206, ¥ and wel‘ec(?d after a't(il]e([_ T o a boﬂts & )
| B cargo boaigrylng boe
. 0 placed -pile pier carryi
‘ in safety during th. N

o &

the boats agamstdhfe:o
erred rom the boats. T
iy F e
e SR v o
it o tho detention T e sl e
: . of the ships. ¢ a‘-mlﬂl)yed th&: 3::‘ of little

w t; 7 4
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4 f < S e g 3 -
: AR ers of 60 to 100 tons,
bad weather seasons of the year : but for h}_'ht;( ine and R
which are essential to an economical system of landing and shipping
h are ess al to 1 . 5" T L TR,
e ‘fn a steam tug, for a floating derrick for lifting heavy articles,
S O ar a sted &, ® & PR atten  Fean ksl .
;ﬂx; f:)l*u! ther eraft for which a demand is sure to arise, beaching for
nd for othce s ;

i s <afo nati st} t be
_r.io i mot practicable ; safe floating berths must be
purposes of safety 18 - gl :

pr;:t- ided. iatataty farmerly anticipated that craft of thif desecription
.‘2' I bed u“ 1y lain at anchor within the harbour even in the worst
might bave :’{:\[}‘ N “‘;Of )ﬁ.p;u‘cd to resist the impression to the contrary
wegth(?l', but I [m.l‘l ]WI tl>|c effects of the late storm. It may be that
whul‘l_\ was P,mducf.‘(u be removed or modified by further experience of
that impression 'l“ll th;‘ breakwaters are more efficient and the opening
future storms, W “f:lthe ;‘»m-cs reduced ; but for the present I will assume
for the entmn‘;C 2 tening of a cyclone, the present arca of the harbour
that, on th“‘t(‘irf)a ‘Ehe :ca-g(’ill.g ships. going to sea, and the loeal eraft
}1.1““ %ggiﬁrictign- What is this direction to be ?
in anoth :

%3. The 70 acres of ‘]allﬂi gained m”Hw ﬁl)}lt'}"l““(‘)‘f' fll( 11;11"])(u|1' and
deseribed in para. 44 of this r(-pmit ‘sul)'n‘ tttl) ;n,..h(\\it ‘.‘,j‘nn.?\\m: to the
nestion. It will be P . t{; PU- & m‘. -l]“- - O ””f g
the high-water line outside t!n‘e harbour was nearly tunn»m‘mus with the
-o.fathom contour inside. Two' years ]l(‘l}m‘ it may be safely predicted
f:\\r>-f<.!t l(vill be something like 100 feet further out. Now, a dock or
tl-l:?_t 1; (;(‘N) 1'¢‘("t long, 300 feet \\'i.de, and 10 feet «leo.p at low water,
basin 1.{ anine through the pier into the harbour 60 feet wide, covered
with an ()p“l;-“‘ﬁ,om-retg blocks running northwards from the pier for
by a jetey ”1 1L ovide accommodation for the whole of the loecal craft,
300 feet, wwH‘(. Ri:clll‘ﬁ”" a stream dredger for the excavation, about
mnld] w"’l;.ml:;,::.; lmld 101’nun additional half lac the arca of the basin
13 WO OF IRET S :
could be duubluli owest this for immediate execution. Craft too large
74. 1.de 1ot 'ﬂl"{il(; beach should not be introduced till the harbour
for hauling up f)\n_ ‘mplete, but I point it out in general terms as the
is somewhat more Uthtl: harbour may be extended, and developed to a
direction in which basin would be, in the first instance, a mere place of

oreat extent. The ¢ would soon be established on its landward

O “"har ft - ¢ A ark

shelter, buﬁ af b(r)litmc would become valuable. As the high-water mark
- rontag

Slde; and the ¢

-ard. the basin would be widened, and in course of years
advances seaward, t would be so near the deep water in the harbour as
o 2 ve 5 LR e
its s,ea,wal‘dl mm(‘;:ilbility of a ship entrance. With such capabilities in
> ) N 2. 2 = -
to suggest tl;’ I;\as peen added to the harbour property, I submit that I
the site .Whl(f : anticipating advantages which will go far to compensate
am justifie m,o‘intn;ellt in the degree of stillness chtainable in the area
-y S(m;e d}:f)?xll)-litself and an equivalent for the five lacs expended in
ar 8eil, X :
oio ttl:c:tiltl” and purchasing land to the north,
P (2]

o , state that the idea of the necessity of boat shelter is
75. 1t 18 “%%g‘,to Q1t{t1rwas urged years ago, and among othgrs by the
by w0 m”e?n:‘te‘ 1\.tt(-ndant, Captain Taylor, as the real want of Madras,
present )'la‘b visgts I have paid to several other ports of India, I have
and, in 1 m.l e cost of landing and shipping cargoes is less dependent on
found that t'vl'of the ship’s anchorage, as to exposure or distance from
the condition on the power of employing larger or smaller cargo boats,
shore, than l.ltp turn depends on the facilities for giving them shelter.
and this 1o 11‘)5 ‘remcmbt’red that at Madras a boat harbour would have
But it must .eqbli‘. on account of the movement of sand along the shore,
been imprac}t 10& been carried out far enough into deep water to stop the
until W(erl;i tlllee same time to form a ship harbour.
sand an  further suggest that this boat harbour would form the most
76. I mi"g ccess 10 2 line of water communication with the Buckingham
econvenien

the extensive system of inland navigation in connection with
Canal, and ©

AT Wil iR

A
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it. The distance is about a mile, and the intermediate ground is almost
entirely unodeupied.

7. As the foregoing report has dealt with a variety of subjects, it
may be conveniens if I conclude by a concise resumé of its contents.

Paras'. 1 to 26 are devoted to a description of the propesed works of
restoration. % ' :

¥

Paras. 27 to 42 contain an analysis of the expenditure especially since
the storm of November 1881, and para. 37 contains my recommendation
as to the apportionment of the items of expenditure to five several
heads. : ho b ;

Paras. 43 to 59 deal w

: ith the question of gain and loss of land by the
accumulation and erosio

b n of the sand on the coast.
.luras. 60 to 75 deal with the utilization of the harbour, 62 to 65 havin
ru('erepce to the means for ensuring the safety of ships; 66 and 67 to the
trnnsff:r of cargo between the ships and the boats; 68 to 70 to the loading
and (11.'\,‘011:}1‘8‘1]]_‘:‘; of boats at the shore, with a suggestion in para. 70 focf
an mmmediate improvement of the system of working on the screw-pile
pier s 71 to 75 to the safety of ecargo boats and other local craft in bad
l\"eilltlle{', Wlith a suggestion in 73 and 74 for the future utilization of the
and gaine : SR e P
l;m'bg)l?r.ne( to the south of the harbour by the formation of a boat
Para. 76 suggests that a communication m
between this harbour and the inland canals.

78. In the Appendices will be found the following :—

A. Mr, Thorowgood’s re-arrangement of the
& A(ﬁ(pcndlturc from October 1881 to April 1884
- stract of expenditure from commenec : :
‘ f e enceme rk
. . 30th April 1884. . e e
C. Estimate of restoration works as recom

; } : : mended, with st
ment of expe o - i > state-
1884, expenditure in respect thereof to 30th April

ay ultimately be established

accouuts of

1 have, &ec,,
(Signed) W. Parkss,




APPENDIX A.

-

Mapras HARBOUR.

petween 31st October 1881 and 30th April
Analysis of EIP"“‘M%% 1, by Mr. Thorowgood.

Rs,
wn in aceounts, 30th April 1?8-1 v - 67,?2,332
:l‘(ﬂal ﬁxpe“ditm,:%) of plant and materials i
Add recovery on A e - 87,81,871
- as shown 31st October 188';[ﬂ; 58,72,082
Total ﬁxpe“di;tn:i%n? in November 1881, _30 2 1,200
¥ B i . s it
A‘:?ief Sehey . 58,73,283
1 > bl()(}ks -
. for feoovetips on : (:pol:li(érlftlis. 996 is :
 Add further 107 T, piers:(of which R ; 300
in nosth 820, ! 58,73,583
accoun

R e —

> ted for . Rs, 9,08,288
" nee to be accoun
Total differe

; E@endilﬂfe-
= Gt . ier works :—
' e PR Rs.
= to exis and railways: :
B i latin g, i e i e
1 Wm MR e
s mg and r-el)airs to surf banks: 3,861
o bble fareshnre = = o s _"_ B)S2-9
North pier 2 i - % 75,0
g@uth II)’ier ” : ¢ : :__-“_t 16,485
: tion of hopper barges f it
3. Recovery ant 33?f$§g mooring - o se 1800
= Ky 4B B boata (Rs. 8,385 : Frrag
e 96 g iGiant, noth hecch 5 . o 7Y plgag
4. Rubble stt;mllmﬁdini"’ damages by sea . & 87,230
irs yeks iy 2 ' ) : 3
g' 11}:!‘)" ,"oncre;e ;f:wals to machinery and plant, trans
7. Repairs f’:)lm other heads as below : 19,082
for(r)f)(lllcrete lblokcsks g £ = = : i 48 8:819
B s o
: e % . « 9450
Moo ier, repairs .t T Poge
Mot pier, ditto - i YT
North pier, forestore - - 4,552
o lth pier, ditto - ; e RS
' %.g‘;tfl;olx)xf?item 3) st v 50,989
: % Gemors ls ”” between No-
harges under Ot]?A rill '508084, as shown in
75, Ao 16 aad BOUE Apll 2684, wasliown in e
4 'ém ts v, s by
Accou

e st ——

bl

Ty ,665 kg
Total tojghis poingf -, -~ . . 878665 {

S LSRR TSR e

it B S g

L Son S ASE A

£

21
Rs.
8. Establishment taken at 7 3 per cent. on the above total - g?,g;g
9. Contingencies (including intercepting drain) - " 3,307
9a. Police, conservancy, and lighting - - - gt
10. Compensation paid for land washed away - - g 05’894
11. Purchase of land north of harbour sU9,

12. Establishment on items 10 and 11, estimate at Rs. 350 R
a month for 19 months (nearly 2% per cent.) < - - 6,65
13. Taking total Establishment charges, as shown in Ac-
COUI\ftS, and adding charge for Estabhshment.durm
Suspense, transferred as below, deduct from this total,

items 8 and 12 and there remains Establishment during
suspense -

. ¥ 2 & i Ra. - 1,68,074
Total charge to 30th A ril 1884, . - 5,10,809

. 31st O(gober'1881 3 - - 3,561,004
Add from S

Rs. —1,59,805
North pier rubble

3 . - 1,766
Setting blocks - - - §,819
North pier, sea damage . - 4,918
South pier, rubble - - ¥ 4,55‘2 .
South pier, sea damage e By T
Concrete blocks - Lo - 19,082
Revetment 5 - - - 1,860
. —_— 42,929
208988 . -
¢ . Total . - o » 8,64,831
Add to this:— :
Stone lying at quarry - - ” - 4,659
Stores on hand . s 5 . - 23,108
Payments for moorings in accounts of No-
vember and Decembay - v - 15,328
Item No. 34 in account sheet 5 " . 162
—_— 438,257
; Rs. 9,08,288
Note~The above is the basis of the statement forming Appendix B
but the items have been further re-

arranged to o
gures, though the ¢

accounts for some diff

erences in the f
will be found to agree :

APPENDIX B,

MaDras Harsour Works,
Abstract of Expenditure from Commene

30th April 1884,

Rotisiates. Deseription of Work. Expenditure
TNy g b o0 RS
(L) Original Design,
Expenditure to 31st Octobe 1881 . T
Jitto in November 1881 r- ; - : 57’1?%?)3)
Supp}ementary Protection works - 75’029
ontingencieg - - - 27’412
(;vovery of wrecks and repaiye of sto :
amage % i
> X 3 . 2
Esta.bhshment 10 per cent on Rs 1,24,147 - 1;:1?2
. Carrieg forwarg '
g g 38,56,199

4

i P

5
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APPENDIX C.
MAprAS HARBOUR.
‘ | . 5 % : A " . Estimate of Restoration Works:.
Rs. ! Rs. ‘ | V |

- 58,56,199 |
Broughy forward |
| Deduect (transferred to IV.and V)2 | 1
To 1V. Revetment . b | .' l 2
_]V. Purchase of land : | | 2 = ‘
" "¥. Conerete blocks - - .
‘% V. Stores - 5 G

i
‘ ! B
Description of Work. % Expenditure.

|

JSupees.

~Preliminaries.

! New machinery. from England - 1,74,050
— ; : K'epuirs and rénewals of old machinery Ig,z \68
: <0 i . . . : : ; e . Alteration and extension of block ¢rounds: ; s
Net expenditure on original design : 56,57,840 : ‘ o e ) Railway matarials : shuvet. e 71,000
s i ! : i, ) Tota1 pre]iminaries 0 :
(I1.) Moorings. 3 _ ; Y | ,
g 81st October 1881 - © 1,683,945 : : _ ... Nortl Pier..
Expenditure to ; ; 15,398 ; e .
Ditto in Novemmi:tﬁ‘ i G -18:003 ; : - . Rubble stone in foreshores and. base : &
%ﬁt&bﬁ:ﬁ::eﬁ:p 10 per cent. on Rs. 83,133 - 3,313 - % ; £ - : : Orél:afysdepos_ited $eom’ 1 yrenkwater, 5,532 tons at
Sl 000 | Expendtae 300 Aprl 1oy - T | | - etmhide s
! . : | 2 : ¢ er wave-breaken "¢ s
Rs. 2,00/ ® Sy 14,767 tongaf a1, 12~ 50 o
. (L) Cost of Establishment, . 5 £ | i Sropetdie Botke g Gl :
: i Tor . ; : - : . Making 58,116 ¢
snbm::tion s e g 5 ; : Sefting 2,062
san 4 During suspension o! 2 : 35,245
Rs. 1,54,994 ~ € i ' g pamgt L
; 5 b Land. ikl i ! Concrete m mass for Ing 500 cabic yaris at -
(IV.) Gain and Loss of . e ; Wavebreaker :
i ; lost, 41 acres. : ol ; ] Built blocks, 288 cubie yards at
Gained, 88 acres ; lost, : : gl e Ordinary di,tto, 70,849 cubic
; . : Froa, iting ditto, 70,849 cubic yards at
ion : Revetment previous to October e d : Depositing 1 e 4
Protection : 1881 i i ‘ ; e ] : " Apron blocks, 1,667 cubie yards at -
4 subsequent to ditto - v i T Setting di.ttol, 1,667 cubic yards at
t, 10 per cent. on Rs. 1,13,618 : " Concrete in bags,
gd“dzgu;?l‘a'nd &ll"“] compensation Tk r ; i ke : Cramps, 330 each
| Purcha R b , ;
. ansferred from L.
ED“I“’“) lt;:bmem expenses = g it : ;

Concrete capping, 22,400 cubic yards at

K 3,27,529

-

ubic yards at

” 11} ¥

” ') >
Al

yards ad

742 cabic yards at

: 4,82,114
T. | to be carried to debit of account - o
ota

: > : | : Total for north fler - » P
ﬂ - i i ; : : ‘ -
’ zpen inst Restoration |
diture to be charged agains
s Works.

South Pier.

Rubble stone in fo‘reshores and base; ¢
il | Ty : : Ol‘l(;ina]rysdeposued from breakwater, 675 tons at ]
sferred from 1. « - he- ; : Rs. 1.8 i ¥ . S ¢ o
Concr;ﬁobl;c}:a 2::26 i | : i b Ditto deposited ﬁ.O.m boats, 169,57 tons'at Rs. 2 . - | 3,389,034
gewairls u;d s n b, macmnery ; 58’019 | . Lar%equtiO l(;eposned from b!‘euk\vatel', 15,038 tons: |
ep - on hand_ October 1881, : i . | s i - | -
Consumable stores ; ) e o |
ed from I. - o ; : '
Di:::nsliilr;nce of additions and issues since
’

o -

G 26,317
: Concrete blocks for building : R ] 7
o7 76T ; , : lgieaél;ing 5.2‘2,(1)(153 cubic yards ay - - 9 0| 469377
ober 1881 - 2 » : : : ’ » - ‘ e, B ; "2 01 4124
s S cmatr TP b o B L,78,0%6 - 17,308 : ,- 8 | e Sl IT S T
o : : , R i SO 0| 62427
Total to be carried to debit of account - : - 2,96,334 _ “ “ _ g Colnc? elt‘g in. mass for filling, y
’ P : e . & 8 S &3 “ - - : 5 000
ndi ‘ , ial Hcarve ; : s .- Wave-breake: : 2
Total expendlmr? to 30-th Apri-l 1884,_ as Pel: Omcll‘\‘i‘s. 67,81,871 : et S : e Blocks, making 57,066 cubie yards at ; St
return ’ g : v : Depositi,ug ditto, 5‘7’066 cubic )’ards at 0'13,094
i 3 ‘ ‘ : : 1 - Apron blocks,
Sl W. PARKES. - Sis ‘

L,667 cubic yards ar . 37,056 |
' ' i Setting ditko, | o &
21st August 4pos , oy ; P ‘. :

- - 8
500 cubic vards

;067 cubic yards ¢ ‘ e
ags, 742 eubic yards at 4 6,668 |
Cramps, 275 o -

ach . < . 8,904 |
Concrete capping, 19,200 cubie yards at 2,750 |
; 1

1,92,000

e ———

| 17,76,482

—— e —

Total for south pier‘

—

Carried fopy ard

|
i

10206,

—

41,54,592




[rag 24
2 Expenditure
5 = - ' to 30th
Rupess. | Rupess. | aoeil 1004,
I Rupees.
: $ S - i O - | 41,54,592 | 1,85,590
; Brought I0TWi ks durin
enbmmw""deb’“d"f'or- o - 93,436
e - e 05
el 2 cent. ’ ot - —_ s
} mﬁwﬂ: g cent. - gk 3 i 20,000
Lighting entrance Rs.| 45,90,051 | 2,96,334

W. PARKEs.

»0 Two Titan cranes. "
by One crane truelling vah-

.

9 With.

appendices to Mr. Parkes’s letter I ﬂtey
-~ may be examined, and that I may beb?ly
whethertheyaresnchasmay be accepted. f :

&'Inthe;;neantiﬁwthe' machinery, n'ou
" margin,* has been ordered, and will be de
o

to tﬁe estimates which form the

1 jhn:a the honour to be,
l[y Lord Marqms,

N e s A e
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~John Coode, andl’.zpfes%ﬂtok&,dated 23rd January 1883,
" accept as my implied

-

. Sir, ‘

last, T stated that T was preparing a report, In Wi

‘submit that report.
- 9. T will begin with the proposed works

- that~the numbers 1«

g

A R atony e
o ol oy DRSNS ot il SIOE:
RN s e %ﬁAugmlgt'%@%
~Tn the concluding paragraph of my “?“@??%"ipmwm ti t0 e
e it oxplamtin s ke of

.

* the proposed works of “vestoration, together with a classified statement
~ of the oper

‘operations carrie “on, and the expen

| diture. ineurced, duritg
period of the general saspension of work. T have now the honour

‘character and extent of these works will be as laid down in the

.

joint report of the Committee, consisting ‘of Sir John Haw

ins _.irt.io'ns. But, t(,lh,e p}'oposglsthl am
submit are t sult of a ¢ reful reconsideration of the exis
ﬁbﬁﬁ'mk:?ba‘sé& on records of later date than those laid

- Comthittee above mentioned, and aided by personal conference

s Mr,f'l‘howwgoofl. ',_;,'&iifn'det;ails of the new work have been ind

=

3 orennd  het wwhawe my conclusions l(j_gﬁgm_ﬁ those ofﬂ”
mlttee,lh&vem m@mfgmgn 1e grounds of difference, and _
T thought there was veason for

for doing.so, I haye not serupled to increase |
“the dimansioq_s givgu by the COMmEgee p

_precau_tioqs’.

s and to introduce some additional

*3. There are. (m the Dﬂ“%h

o1 hand one or two features of the’(’}omm g,
plan of which F think it only ri o

. right to state that I am not myself sati
~ of the necessity, but I have included these in : i ey
- mate in deference to the opinion of the Comm

sl nand esti-
o i deference to 0.+ They a0l s
the execution of which no immediate provision can be ‘made, and ¥ T
feel it my duty at some future time to raise the question of their beins.
3 carnied into qxecution-, it WiLl “be in consequence of sdme de s m’i “8
firmation of my present doubts. % I e
4. On the accomp:inyingf‘éeneml plan of the h;"ﬁ)our',”' Ky
200 feet to an inch, the new works are shown in red, and on th, 3
of eross’sections the character of the wotk at: tho diferent points
shown. : Thig T M

5. Commencing with the shore end of the north pier, and noting
represent, the distance in_ feet from the point B, th

first cross section from 200 to 250 she NS ey v e e 8

epdal wokk bkt B8 i shows addition required to a

3

shin's .A

simply tl it :
~ tection which was applied i ply the continuation of a form of p

. the centre joint having latterly opened a 1 .
- settlement. Tt will be‘,sseev‘\ b&’tl\:?eﬁgoego: thtﬂe’ e
~~ only two blocks high at :

in 1877 R
There was at tha as far as 200, and was so far ver

at timeé no oceasi : 5 , et’
o foreshore has since beq &9’0 occasion to carry it further, but

: LWorn away by the action of the sea.

protection.”, This is shown not _only bym

but also by the fact of

hat th ipdim;“tesfefi

E : ctl a e super is
_ this part, so that it is found at a_depth g
which the action of the sea ig m)ndi?icraljl : 336 stoping fop

18 cons e, and a wide sloping f
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t poeed-with*it: 2,600 toas.efaubble angd 288 dabic
: : roce
; %‘»;u_-wiﬂstfuctcd 0 ¥

“grk wi occupy the l(‘ll"‘“l h'r)m 160 to ‘)1’()'
; ‘i ¥ ,lll ( ! p t]l( o - Y :

w e The above D 29

I & -

6

® “ - Srrye g e v
tion. . Beyond the site pf this special pi "t‘ ot ““Y‘f“f
is the only })l‘n'tu‘ abiboks higk: and. tbded at a 1ok er ievel, I'he
superstructare is thve t s of*a rubble bank 80 feet lone and 22 feet wide
ki < Yasasle “‘”rl\ CONSISGS Le
wprotective

i red off at either end fora furth:r length of 40 feet.
: the top, and tapere

$ this rubble 16 (.(,“L-rn.tn ])lu(:ks, each 9 H X _‘J.ft. X8 i'l‘.,
gn the:top ol e s, will be built during the ensuing three ‘months,
and \\‘vighm;{ 30 ‘“"l“"f(_,l may be expécted o be mvariably from ll'm
%hep the fyiud ant bl ':'-Iv seas of the nekt north-east monsoon will
southward. The n}()}ltl}t'h:,mk, and’ the concrete blocks \\'l“:th'up and
wash down the rul)?" :u]')-nl(‘,rﬁ_'fetl foreshore, as was th.crl case with similap
furm a facing for t,‘l“t[;i.; work can be dene with appliances now on the
work in 18_7‘.' \3 1 ,(;l-tzly1Cts to earry it put <Il}1‘111f; the present season,
grotind, as it is of }'?hl; be considered in(-hf%d» in. the sanction already
o hcgreas I;myp:s;fl-étion of existing worksy Mr. Beardimore ‘has been

iven for the £

ks will be required, and the eost wil] be about
.oncrete blocks wi .

vards of conc

RS. 7:500'

: ‘ In the

' the length, from 0 to 400, all that is required js to fill up

‘J‘wcmﬂilfd:fl‘ Otft)lit*%‘ll(>l‘co\\’itll a little additional rubble as may be required.
the existing 8

- i P o N 1 (Ye)
s is in accordance with Section 1. of ‘the Committee,
This 1s I accee :

- ine of continuous protection by random i
7. At 400 the !f”bn (fiué to 900 itI will tbe of gradually increasing
commence, ""ut tfmsm'{,,l},x bloek laid :lwuinciﬂ;the foot of the wall at 100
dimensions, h'«mi; -Jt wide at the level of high water at 900.” Within
to a mound 20 Ll“: l)th of water is such that any  waves-of Sufficient
s length the (("qublc will have been hioken outside, and a wave-
height to be f;)"”ii‘ et required. = All that is requir
breaker, as suc l,‘- i:f the foreshore X o S “s
eainst the scour e depth at high water is 25 fv‘ct, and. from tlu‘m?ﬁ
3. At 900, where t‘,““ of the wave-breaker are intended to be be:-((/:(‘
ards, the dimension he wave from falling with its maximum force
out wards, nt the blow Of“(il t these dimemnsions should be are not
as tU‘me;(:lperstbucttll'G- L ,\l:n)aa\\'m’e’ by any rc(_',of_';*niz.cd rule, Whﬁ:tll‘tjl:
O}lteg'rlxtinabl(*, so far aSLrif:ncc It is a matter in wlnch} eatchlc;?;:’.lrn: (nl]
3 : i swrience. o 3 eSSt aata 1 &
%:I.Sf’}d on th_eor)"‘rv(:,r jﬁ(c{)gmeut, and m‘m:‘: ‘l..):tr??d(1?1111“"15)1:;)1):«5 Al 1(1111 S
i l'xr?:é(im:vi(th, would gi{‘%crgitg:fll'cllcclowsg1’f;u' as Ccl»stv is concerned is
:l(;g:i:ll by the [COf’I"‘E,lﬁzbi.(lclitiOIIS were made by 1'11(31'0351111.;‘( f)h‘b‘ qlll‘ll;ti;ft"
not very gr’ea? ks, the inerease of cost would ‘be ab-(m.t'a lae J:n; d]’ uL h(;
of concrete b O‘b[“t"hiﬂk may be done withgut any minngom(;u ] (T‘ e
but if made_(ﬂb_ les - laid down by the (knpnnttce) by foxmmél 11.
essential P”}‘C:lpm(,und of large rubble, the increase of cost woulc e
interior Of tllutc { think I am Justified i asking the (:no\'en.nmfnt Yt()
only_half la" modification .of the design, 80 that it may cover bol ety
sanetion 4 {bof the required conditions of stability, hut I shall, of course,
concel)t!"f’?d to submit my eonclusions tofurther- consideration if it 18
be Preﬁat;desirablc to do so. ' W 2 .
conmdele. be understood then that the following dimenisions for the
g. 1t W!l_ll .)c;r(' rather ih excess of those shown by the Committee, but
wavc_breuhf ‘obtained by forming a nuclens of large rublle against the
the excess ‘:{a“ and covering it with l_,)locks".ﬂ‘ # This large rubble will be
" face of the.nnncdiately before the blocks, so’that it may not be exposed
dCPOSitegsﬂ of the sea before helL_\g covered ‘j'vxth blocks.
Jo the WO T

00 feet, then, as before said, thc.width of w
j0. At 9 taken as one foot above De Haviland’s mean soq level) will
high water : nd the width “’lll' ‘gx'zuluall); increase to 28 feet at!2,200
1890 feet, qadt these points). The blocks wil] b allow
t1ons :
(see sec

_({Cks will

-

5

ave-breaker at

ed is % protection:

R I

ed to form their

g § W
il ¢

%,

b

v

X

! A /
4] Ay
,{/ h
7 :

own slope to seaward, each block being simply carried 0‘-1}} }J}: ‘the ‘;l“!(-
breaker crane to the required distance and (l.r(?p]w-'l 1““%\ t }Ojt“:lll‘ 1} f‘:
mound has reached the required height. If iutu‘rv storms \‘ll)l_‘l (!( raw
the mound down to a flatter slope, more blocks will l‘xaw e iid(f“d M
maintain the designed width at high-water level. The slope of 11 t01

shown on the sections is that at which it is anticipated the moungd
will be nltimatel

guaranteed, 3
=] ‘ V—/‘g o i . g ‘k : ! :
L1. The point 2.900 is the limit to which the existing wor can be
utilized as a built structure. Since the_stm'n_n of L\'}m’cmber. 1881 the
upper blocks have been tied together with pieces of b(‘ut_rzluln
cemented into them, and the top has ‘been l(ﬂdl(:(l w\_ltnlg
Nothing more will be done till, as a ﬁnulv operation, after t}
length of the piers shall have been completéd, the ¢

‘N mass about six feet high reco
upon it,

ay bars
oncrete,
e whole
apping of concrete
mmended by the Committee is placed

12. From this point forwards the sys.tem of ¢
certain sense reversed. Instead of placing a new wave-breaker in front
of the old work, the old work will be treated as part of the wave-
breaker, and a new wall constructed inside it, By this arrangement the
old work will be utilized to the fullest extent, while in the execution
of the new work the elements of uncertainty will be reduced to 4
minimum. It will be a continuance of the system of work hitherto
carried on with much success as an executive operation, and of which
the cost is wel] known. Some modifications and some

: : : Special works,
however, will have to be introdueed, whicl, to a small e
& new conditions,

onstruction wi]] be in g

| .

13. The mode of passing fr
the plan. The old building
that point the new buil(iing
in order to form a continn
and the blocks and othe

proposed to build g wall
starting at 2,040,

e

Om one system to the othep is.shown upon
i standing complete to 2,200, ang from
will commence as a complete section, byt
ous 11‘!1(3 along whw}n the setting machineg
r materials ean pass without ulterruption, it is

. 12 feet wide for a ],(tngth of 160 feet back
This wall will curve .

away from the olq wall (th
. - - . > e
space between the two being filled ip with .rubble ang eoncrete)(tiu
sufficient space is gained to huild the seetion to the full
24 feet.

width of
14. The new !)uil(ling will be of the same geﬂe eh'gx' o g d
dimensions as 1t§*’“prulevmssm', but there will' be sbnsglfnoai‘ fation:gf
detail. The orxgm:x]. hmldmg consisted of two independemt walls l‘g;cé)l
in contact, but not tied together, Tt ig recommended that for the %')ut, :
the blocks slmuld.bc bonded together, 0 as to form ong wall ‘mdu?L
this rccommeml:ttum. I concur. The unbonded System hag o;,e(at %zln
vantages in comparatively shallow Watersin which the waves hgve H{tle

effect on the blocks tlmmsolvcs, but mue), on the foundationg
deeper water the acficn of the gse B i,

| while in
& on the foundations is less, }

— : ; S 18 less. } :

on the ]‘)locks t!lol'nselvcs IS greater, ang this faet turns tl:;* )qllt 1ﬂh:lt

favour of bong for the outep portions 1 Mot

the bond rathey inggeases in

: 9% %the piers, At the same time
:om(, 1) cspect? %he difficulties inseparable
» and new (it lculties ape ;
‘ 1es are inty : 7
ances of the cage. iR "
15. It will be seen from
deposited over the inner gl
the ‘overthrown bloeks are lyipng
§ . - v h.
the line of the new bull(hnq will |
or l){_ l;)last_111g,li(>1‘ if they are allowe main, they will ea in
i il o : ' 8 ause in.
cqua 1}1@\ tm t](,] settle ment, which will be hiwl’nl\' in'urioust t 1}11
§L11,L15(,1m ure ‘above, Ip order tq avoid thesae fjlock']s b
3 28 much g

from a compressible *¥oundat;s,
the special circamst

)H-n(\,- sfe«;-tions that the 1ew rubble bhase will he
Pe of the olq and upon that slope some of
All the blocks which lie under

‘Iu;\ to be removed, eithep bodily
0 Tréms

Qb

xtent will involye

y permanent in form, but this, of course, cannot bé\

L [ e LT TR
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" 2 1 b % 3 9 .
. 8 : . oy ;‘
5 : ﬁ!lb{lll, and. thelie will - also be hollows and projections on a somewhat s
: e S . 7 : ,Simllar principle in the baeks and fac hi : ‘7
possible, I have increased the dxslﬁ.mcti lat w hll)chgtlflc tCommlttce pro- ! } giving a'dditi(?nal ties throughout dthi;acs,zo(;g.t‘i}?dtﬁm X)rf)ulc;qrsisi’ thills i
iy U . new pier from the old one by eet, and this will - : 1 iv ; £ vnil: LR b :
posed to place the new pier fror . ) i _ , e given by means of a bent rail cemented into the two block ‘1
il » i re O 5 e . A v LAL L S Of 2
also place the line of new building more clear of the old rubble. ; 5 $s o top course in every rowybut the cramp whieh is shown in the Committ;::’g !

sections in the second course from the top may, I think, be dispensed

ecautions of removing the old blocks, and with, in consideration of the additional ties provided by the projections

< SERRIFE LR

16. But even with these pr O R e s RS

; . G W ¢ he old work, there will still be a ¢ i ‘ e
m(mmqm;tx the d:gnilllt:'lfsr()i:‘l‘ tthc originai work to uuequal Sc:tl;fgzz? : ‘ : ?lgd);;?lka\ S én the bl_ocks themselves. The cramp could be only. very
Hability tl'mu therieitl;ew i will still® partially rest on the ol d ‘ ‘ ! : th(} nes(‘; Vt X?d‘z as it .would be '_co_nstant;ly in the wash of the sea, and 2
The sea gu‘ie q‘f tq l% eeﬁ & ko) idated by four or five years’ ehowtrs 1 ; i g trll’ctf()syll ,}t’oot,h;x;‘:)g‘ klt before setting the top course would be a serious 1
rubble, ‘?"'tcll ‘ut‘v rubble will be in the same position as the old was I B ; > o B R 5
the aea. ’nm‘ oy »n. that is, it will be liable to be compressed to the f : : 21. There will be an interval of about 45 feet between the.face of th :
when first built ll["-}g inehes within a few hours after the weight of S | » new wall and the back of the old one, and in this space the (reat b . i
extent qf a foot «in £ O and to a slower settlement Sl‘lﬁsequeutl} | | . . of the ®verthrown blocks are lying. The remainder of thegs ‘.l!k |
blocks is ‘placed “{’KS and perhaps years. This latter slow PEbding 031, ; » = be filled upPwith random blocks to farm the wave-breaker, of pla.c.(; ot Q
extending over mon is not injurious to the work.  Bat the first is so, it i‘wi 8- remains ofthe old work will form the sea slope. Any of the “lrdnc o :

. settlement, l‘xo\"e";{‘s' ' to oreat and -irregular strains, and is, I think 5’11; 1 s e, of the two upper courses that remain in place will be rem W |

subjects .t,!!e s s of 133!%\' of the original blocks Laving been br(;k s _ g i , body of the wave-breaker so as to leave the sea face fairly u ‘gved e
most fruitful cauf% mate‘ri&ﬂ.) aggravated by the fact of gnc side b o F> g " i ; : two lower courses, of the sea wall at any rate, are vm'y;r 11111 Oi‘m' The ;
The ewzils .would tﬁemem that the other. ‘ : eing : ‘ ; v ‘ and will form a.continuous toe to the §10pe o,f the w;'e{vo-giga?]; P?rfect §
" Hiwhag o o ossible” materially to“‘ reduce these ovils, j ' S mp—" much as shown in the average section from 2,600 to 3,800: Chemony !
“17'3" u 3 howm{al;s’gert)her,”and it is proposed to do this by “ff).léft::gf : ? : ' 22. There are now in stock 800 blocks which will be availah] f
to prevent them altog o Sracad IOl diveis. and tasl ing J : in the wave-breaker. They are not of the best form for the purgoszr ‘:)1181: b5 =

they will be used in the under parts where this is not of o
About 6,000 additional blocks will be required to (:01n[)IéteOI:T33quen% ‘
breakers, and there will be uniformly 9 ft. x 9 ft. x 6 ft., and weigh 3: :Z:; ’

each.
93. The same system of work will be continued to the pier head, but |

 each length'of hd 2 ion rath eater than ti ;

R o compression rather greater than that of the block

: blocks ;‘ w4 mt.?l‘t)is‘lwill ll;e accomplished by placing in front of the ‘ggl‘ﬁ
themselves. |d rails, with the mtersmc? filled up with cheap cast-

_a pile of iron (0€ 0, ' ame arca as a row of blocks, and. havin

iron m)"h (;ov?;:tl;gr than that of the blocks: This “ compressor \%il?

eight rather gr 1 advance of the buildine by the Titan. If, after
¢ 2 3

‘the new built work will be curved round as shown on the plan, so as to ;
. .avoid a great mass of fallen blocks among which the “Titan ” ig lying
~ embedded, and also to. obtain an entirely new foundation for the

‘additional 50 feet of length required to obfain the narrower entrance
The old pier head is standing with the lower courses almost perfect, the

E A »d to.havegeompressed o bed unequally, the hollgw"
: ‘1 &I:lifefioﬁp with smt:ble flat pieces of stone before the l;;)oo(;i‘;

_sse to introduce another departure from the original design,

e 98 ¥ inish the favils of settlement. In the original worlk % 5 interval between tl},e ends of the old and the new work will be built o
‘ blocks were 6 feet high, and above this there were three i i ‘ - with a solid wall of conerete blocks, and the enclosed space behind filled

he foundation

mmses O Dlocks, each 8 feet high, the whole being 4} feet wide, It is- in with random blocks. The last 200 feet of the new pier, including

intepded now to use bl?c(l;'s 6 fe]et high andyg feet widrc, of wv}llicl;{ th(jyﬁ , .‘ ﬂ the portion.facing‘. the entrance, will be made 38 feet wide, instead of 24

. will be five eélouzsfﬁs;o;cﬁ i}:& \tv;géfo:rgiafmm ff)llni,-e.t %‘hesi b ﬂ% 1\Sp rV;liS { ‘ 4 ! ;ele% a?(ll) \1v111 be founded 12 fect lowei than that Witthtln tt):he harbour, or
 be s& i thian SRS . ® amé less: liable to br JaK. » ) “ : 4 feet below mean sea level. Its toe will be protected by an apron of

: Aalm" ;ncxdel’!;fﬂl advantage that the Iron  compressors would haveé to } ! | concrete blocks laid on the foreshore. ;

$o advan'ée‘i in stages of 6 feet instead of 4% feet, and this would accord

etter with a £ai*‘, ;-at: of px;egréss of one row per day.’ 24. The work at the south pier will ‘be generally similar to that at

]
the north, “except that, in consequence of the adwince of sand, the
protection works need not be commenced so near the shore, and there ig
no place requiring special protection like that proposed for from 200 to

Gl SR SR e

“} 19 Tt will be seen by the érdséff’sect:iohs

3 at the foundation course

onsists of two blocks of equal length (each 34 feet), the upper courses | , .
o vg?n‘s“ ocks of 14 ‘&"fﬁ 1?; 5"*;;3 altqmatel ‘ l:e_aki;zé joint%l Thus the % 250 at the north pier. There has becn some advance of the sand since b
; - -Muﬂﬂﬂﬁi‘lﬂ i et v;‘l d'nﬁ(i) 1? onded. . The Peason for this is that there o : the date of the latest survey (1882), and in execution rather less work ‘ w |
" would be & practica t l't Cl;,!oy . manipulating both the 16 feet and the ; ‘ will be required than is shown upon the accompanying plan and sections, . . :
-3 fest blocks in tv at situation. Iﬁ[{pmtj“ed ‘ fhese difficulties to the : : | 7 '_but for the present I have thought it better to base my estimates on the 25 {1
7 12 1eE e and obtained their concurrende to this s s : ! ¢ ! l Lge i : s
yr - Goniith T endation. The importance _small departure from . J | . gl bl . o
S ‘their pecom?;ln,d diminisl_léﬁsﬂin deseending, = 0&‘1‘“% gﬁ Qeatest:'»iin“tll_e : S : . 25. Agcording to this then the protection by concrete blocks will con-‘ . S
“'2“ v A tQP ('gOUIi_Ses’M: .. DA O $ ttom course it is e ‘ : ;3— ! 3 mence ~,000, and Wﬂl gl'm‘hmuy 11101'011.8(5 up to a i_ligh-water Wldth of 8 W g
/% picticay i1l be furthier locke & o 20 feot 4t 1,300, where tho depth at high water is 25 feet. It then
: 90, The blocks %;mke ﬁttinlegngg\ ed thgetherby means of a projection i 8 continues with the width g;ra‘d.ually’flilcycasmg to 28 feet at 2,650, up to ‘.
on the P of ggge Phis lm;gﬁml-ﬂfe carrésponding recess in the bottom } | : ‘which point the ex1st1nghp1m 1 ect. 5 ;
© of the lockt?},n]y reasinl T s t:etél ggkthg original work, . \ 96. At 2,550 the new. pier commences, ‘being corMeeted with i
and was €’ ].they had been found to do at Kurra, ls, mﬂ(l; PR 3 i ' existing work in the same manner as at the north pier,and is carried i
one another ?case a connection of a similar kind. ?i;f (i)ea::m dzls&‘:a;cn g 3 B il the head with only such variations as the different Ciﬁumstances l‘eq(iﬁr? v ol
1In the dl;’s;eﬁw 14 feet blocks on one side with the ends of the 14 f .t X : i : i The 11;1(1): shown _'011 the plan passes léetween the overthrown blocks a.nci b
v : ,‘ 10206. r

bove and below -on

»

- the c%’: 2 the courses




= mt the total expe

:
; 10 '

) v
-

the Titan. The Titan is not in this case encumbered with blocks. and
3 U n.

ting if it should be necessary to do so. The ne
$ 2

can he removed by blas

head will be connected with the old one in the same manner as at the*

north-pier. The difference; in_the form of the tw i SR
P ol wo heads is, Tendered

necessary by the different pog'ﬁ;iﬁ_ns of the fallen Fitans, 1 ;
abjection to it, as it will be scarcely noticeable from any ;?\:etslslfglte = _n(g
: ? poin

of view.

27. 1 estimate that the ahove works will require =
re-commencemént, of blocksetting in June'next, gr tin i% (;‘ lftartsh from the
1888. The estimated cost IS W;Oﬂwqﬁm, including 7L e.end of
for establishment, and 2§ forscontingencies, but this dstimate ‘%er cent.
give a basis for determining the total cost of the harbour a8 o oes” not
restored, without takimg into account the expefiliture since ti, ?mpl@fely
November 1881, and the relation of that expenditure- to theb storm of
outlay on the one pand, and to the future outlay on the other Previous

42 post) that a sum of 2,96,334 rupees has been aII“ shgll
reaay

on works and materials included in this estimate.

98. The total expenditu‘i'e‘ up to 3ls_t QOctober 1581 was 58,7
including 1,53,940 Tupecs expended.in the purchase and I,’Zrz{ig?%r‘?i’ees,
moorings which were the subject of a different sanction from t’;llng of
~ the harbour works - proper- It also- 19010(18(1 the value of o at of
:ch had been acquired for the completion of the Wo‘;tla{rtalg
A an

materials whi P

are still available. :
- 29, Between g1st October 1881 and 30th April 1884 9
haﬁg b]zan expended,_ and regular monthly statements ’gi’r%iitiggefs
"= ¢ for the defall ; are; h s
| :lot::(;lto Government but as, in conformity with the inflexible rule of
the Public Works Departmeut, system, all plmrges are referred to heags
: oy o w w0 [ o
e e : i has gone on increasing f y
11 show that expendlture 3¢ ; sasing for works to which
would s been made. It is obvious that the present form of
onl ;.be viewed as provisional, and that any real ex-
aditure must be based on an entire re-arrangement

gest Mr. T;lx)rﬂwggpd has made such a re-arrangement,
d a copy (Appendix A). From this it would appear
nditure may be classed as follows :— :
1. Actual work, and purchase of materials Rs.

: - 4,43,972

- for wor z 5 %
9# Purchase of land threatened with
*— eposion, and compensation for land

TOSI B

~ washed away . i | A
Establishment, and salaries of foremen 2,58,075
i b 2906,04!1

8.
~under agreement 5 .5

b
: -
v 3

! Rs.9,0808

‘ g ‘
e the first and second of these items were incurr :
i o et o L B i T e

3

charge for. e 6 ﬁsﬁO‘?‘upees (the actual salaries of
BT e an of G,00V.F - L tual salaries of the perso |
and the sum 4 Wwith these corrections the items WOulIc)le]stsig?i izll:gigy—ed)

Y gl SR

i g i i Re.
Achxal WOI"k, C. - : & ,a ; e 4,88’369

: % 2’64‘,725

Rs. 9,08,088
: «'WH :

1s of this expenditure’ have been regularly sub-

pepoIiny™saetinles fﬂm@;‘—"cﬁ'e*mwmh*w?

f such, which T place at 10 per cent. for the first, :‘

=i

g
e
a

8

e

third, I need only say that to

" ditare from ‘the

11

.31- Now I would submit that the last two of these items, although
fairly debitable to the harbour undertaking, are nob fairly chargeable to
the works, and should be kept distinet in any statement of expenditure.
I Sl}all have occasion further on to explain the circumstances under
which the outlay under the second head was incurred, and I will only |

now say that it ought to appear in a statement of gain and loss of land,
in which there is a credit as well as a debit side. With regard to th’?
add it to the item of  Establishment

old or the new works could only mislead.
tem by itself. |
_ 32. There remains to be accounted for the sum of Rs. 4,43,972, or,
including cost of management, Rs. 4,88,369, little more than Malf the «
total of the official statement. This may be classed under four heads,
as under S g

A. Stone revetment for protection of shore . Rs.

north of harbour - _ 118,618

in the qcemmts of either the
I submit that it should appear as an i

B. Expenditure debitable to the original :
design - - - . 1,17,769
C. Expenditure consequent on the storm : @
of November 1881 - . . 89,609 ¢ !
D. Expenditure in anticipation of the .
restoration works - - . 1,73,076
Re. 448,973 . - ol
————— g ‘ e

33. The first of these items is part of a total‘of 2,94-,627‘ m’?eei. ;
glx-pen(led on this object, and hitherto charg to * Go:;ﬁx:ge:g;zsése =
iink it might fairly be placed in the same category asra.te, 1;2 s becf:é‘?r"

land, for which it is simply an alternative, buts at any
kep; apart aggan exceptional item of expenditure-

o i ended on levelling and
em B consists of 75,029 rupecs, c’;xpd BB O 8 Yo e

clamping the injured portions © the piers, au
done even if theJ remaiﬁing portions of the work had not been dam ;
by the Storln; 15’328 rupees is the expendlture on moorl y an the
month of November 1881, previous to the storm. The remainder of :
: 16,013 rupees expended on an extension R
" ile from the harbour, »

tlgis item, 27,412 rupees, COVErs P half am
0 . 18
the town sewer at & spot more WAL Ty . questionable grounds. & |

and chargeable to the barbour funds on. rathe
This lea'v"gs 11,399 rupees for various small contingent expenses.
485 rupees, expended in clearing away the

35. Ttem C consists of 16, : .
wrecks of the two hopper parges sunk 10 the s%orm, ansd &l}:ﬁz has to be
reduced by more than half of a sum of 12,83 r‘upe(oi : I:;her' v
of a sale of the recovered materials of the barg&asdan sgﬁa 0 old
materials not easily separable); ‘1,75,'803_ expende fon % tt:u reoovery%
removal, painting and {arring -and_ stowing away 1or future use of

) : d 5,221, repairs 0 private property damaged in P

mooring materials; &4

the storm.
..'r

36. Ttem D consists
¢ varjous 1epairs

B

B

N
. G
I
x

3

concrete blocks, *
anid renewals of plant and machinery,
582?73 r;xg;a &qt{ﬁa et increase in the value of uuissued _stores and
o te '7i incé Novembér 1881. ~The expenditure under this item (D)
gty g A estimate for the restoration works. ; ,
of the total expen-

are charges againsn
WL 1 (Appendix B) a statement

# 81 Jhbave “PP"ff;d( o : to 80th April last,

mit ior adoption

s of 87,230 rupees for new

mencement of the worksd :
e rom T ve principal heads, which I would su
fnh;;fuﬁ :23:;0 P’l‘be following is a summary i—




+ L. Oost 3  ebtablishmany 20089
ik 20 dmg ; “‘?ilspensi‘on‘ o - 3
: TV, Gain and loss of ling - 1OU094
Y Restoration works - | SS3114

96354

¥

. 13 |
e ' A o aa” : g
The“area of land gained from the sea up to the resent time 18 el

“ % ¥ :
%5. Within the harbour there has also been an _advance of the shore

e line, but this took place almost entirely during the years 1876 and L
8 . 1877, when the north pier formed the only barrier to the northerly A}
A movement, the south pier not having then advanced suﬂi(;lently to f.u'.rest :

: it. Singe the latter yeaf there have been some yariations in. the PO§1t10nB‘
of the high-water line; due to loéal causes, but no Persmtent ann

adv’f‘_nCe. The area of land gained within the harbour is 18 acres.

46. To the north of the harbour the resalt is as might be anticipated,
the reverse of that to the south. The preponderating northerly moyement

oy of sand causes an annual erosion instead of an accumulation: *But the
progress is much less regular. This* is due to two causes, the one

~ natural, the other artificial. The natural cause is this. The sand o
~ within the influence of the waves is subject to two distinet movements, L
q ke of the wave (and ‘

_the alongshore movement due to the oblique stro he w
the other a transverse movement

- this js greatest in moderate weather), 1
el is ou or off shore according as the wind is off’ or on shore. Thus i
O wind in itself accumulative all alonggthe coast, acts with

- the off shore
.20 accumnulative alongshore movement to the so
‘ M% ment to the north, and the on shore wind of the rem:
: year, erosive,all along the coast, acts with the eros
' movement to the south, and the accumulative to the
33 the ff).rges are in both seasons acting in concert
G, °£P°.S1tl0n to the north, and the resu S, |

e annual changes where they are in

41. The artificial cause of irregul
manifested protective measures are

j ) P R S 1E

DUnNLers p 10

, for while
W 3 “ ‘Pbeen’ as’ alread
s ‘41 acres, and
works, .-




.~ 52 But theiqu

e
ol B

f__&*exmting _revetment should be Stretigth ref

WxMt Department_h“a‘,q,

- 14
50. As the A PHS N i
of erosion w. north pier advanced into g ‘
R er > the i -
ifrrll(e:gxately met %yfgitp 3258::58 fthe railwa;ei?erﬁiulugsm’{.}l‘e first effocts
.Inconvenience res : of stone and bag - These ware jm. -
lt(é(gfglvty of (;:'Osion lt‘l’zzdi';hmﬁ,sn tfl::a t{)ier a.dvé.ncoesd Ogui(':g{il;}'ete, and li::llt-z
e works ass further to the seaward  the
the road and*t-ht;n;z(; thedfom“’f&Gontinubisrslggltlhward’ i th:z tth X
»OCtOber 1881 the & u’n?n upon this had been é’.? revetment betwlzgeor
3:4'50 feet from t'he~' no;:fl 9];’0(}9{ rapees. It, e‘xfended \lp te 131‘;;
. property. FasTop b tngs pier; .and a little beyo;:lldj(;;:l t a point -
i O Y W L Mr. Coleman's
S0 s e 1 shawell, s 1 ekl
worked into thé’:sandfgq{f;r.ed an_ addition of st;ad b ;
, gloser‘“to the road were gém:o?dﬁm of the sea. So e, as the first
arbour works, but, on the ,-and were repaired me of the build; e
s e whole, the results fatththe expensel Cfl.lngs
e UF Whe iy of the

: Was t%w revetment exfended.. &
! 2 : 'L, were no

en anticipaté d 5

ks orotoctne e o0 wek TR prominep
‘ et o prom
~went, but mstlvﬁu%e?t to be carried ? "iﬁtptly Presented, |
ent bt oy, and it . ovidont ey o™ % T 1
the early part of 1582 o iand than tho Jan 1lt.W0nld . far as it
question, and satisfied m ’1:9101'9, while at,}M‘ itself wag passibl
]usﬁﬁable as fav as'it h ajd ybe f that thou L adras, I inVesf}vorbh' o
WOtlﬂd be even greater fhang;;)}?ee,lfor up to tﬁh ¢ t’h? revetment 'ted this
not be the case much further 6358 of the vg “Iéotl)lfltt;he Wi Ofd:?fn.lly
on, e lan - 0s101 ‘

-
8

“#extended northwards sufficiently ¢ ened
line of shore, byt ﬁﬁ;t. ﬁleently to make 5 f.: and *that i
attempted. ATl the land yond that ng PP Junetion i should be
and abutting oy } ,"zler Pl‘otegt'w 1th the new
“shore *ction should be

orthward should be
PR D compensation to prive the G‘?Ve'mn;)re $o8 Bhng o s 2.
vate Oan*%%t! SO that t“o miles &
OWRErSSRould arise, further

. These recommendati
£ g b tion o a s
. ompleted and extenoq b ut. The rovot
a cost of 2,569,475 3 1. “The revet-
spent on the oﬂg’mal rxem“ 8, and thes ed, or its | »18,618 pupees
- L I8V € § 0S8 compe O™
the sum of 4,82,114 rupeesem;’el?i%hnnd the cost ’oto*g"’th*f'l'’“‘v';liltlllyfL the 1,006
, make up

side of the “ Gain and Loss of I, {lput forwarq
: nd Account,” ' para. 87 as the debit

54. I have now to
10w - to show -
be based, and while I*;(ffg o0 what the credis .:
future, yet I submit th W that the dit side of {1 :
delyoiihe Eentes will T A d}%gefrt‘f: bulk of this s seouytmll
. e ; e di he openij still in"the
55. T have | feulty 1y Poing of the accouritzis
41 have b%nmmt?;ldedag';; 140 acmif sz‘%h"hi“g it. ez Ifﬁm :
_ these are collected, Yay, So that d were purchased ; vt s gt e
harbour works fun_dég dﬁ:ﬁ;‘:‘; tgreeamgfm".‘%eﬁ mlgaip.h?sg?g‘; ttilegc; G

“account. e an
56. '&’ilen th&thave‘ Y s

in para. 45, 18 acres of ?;ﬂéi‘alned within
and two large godowns haye bA% el
Department for port ISR s,
thus given should be creditegfom&es.' L e
heing transtefred fo the Marine Depgrty
annual payment” proportioned to
payment would no doub incre:

57. To the south of s

e
.

Vil ¢ “", hava ‘m“ L+ M; ‘- o
te an ‘bgg’gngam%id?- :ZBI;e et
e tag%ua.\_sife,s;*-"
sl i Fime

ol o | [

-;Vhich, five years ago,
Oy 120-feet, has been erected. Another s
§1 similar. manner by the Maring Dep
shed for liorses landed from ships.

?:;; t;dso i‘pmﬁting,by the new site. Th
1 of 'the harbour- were purchased at a iy g

,I h’a}ve indicated, it would make at
.gg:lls(_)n _“’lth the expenditure, but i
'prd‘.lt is also desirable that
; nea%;;n. which has been acqu
Rearlyfive lncs of rupecs, and tha 2o
of utili Seslpation; ; m about to point out a mode
to the zation of a.portion of a site W
e e value of the whole. .

-g;hg:ﬁ of the harbour, which, aithough, th

Lk nite recommendations for immedia

e , T think, especially. called for at the present
S %l@?cgil:&-ﬁ been. la

the view of obtaining stiller W

- may now be considered at an end.
and I only r®

15

which a building, 200 feet
ite has been appropriated in
h was erected 2
f the same kind
and though it

was in the surf, on

artment, on whic
Other buildings ©
ion is a valuable one,

;:ﬂi “3 “doubt fqllow, for the situat

t}xe (’0 2;1bt gratifying to sce it utilized, it is somewhat inconsistent that ‘
De a‘}( ay by which it has been acquired should be debited to one 40
partment, and the returns credite . :

d to another.
rivate individuals

se timber yards
harbour

h south of the h?rbqur for

58. The above are Governnient appropriations, but p
The dealers who

beac

works :
thol ks funds are occupying the new
halibzame purpose rent free, orjif rentis paid it is not credited to the

rbour works accounts. : _

e were collected from the sources
present but a small show in com-
t is certain that it would increase,
the new land should be recognized as 2
ired by the Government, at 2 cost of

control should be exerc

59. 1 am well aware that if reven

would add that I a 0
hich would ultimately add mt&mﬁy

60. T would now beg to submit some remanks on the future utili-

ey-can ly be followed lg*“‘i',

te action to 2 small extent,
SoH0% e, bocause the

? heen lately under discussion trom 820 m &~

A proposal had been made ro alter thekposition of & entrance, W o

ater in the harbours but.a.i..ﬂns proposs.

Sir John }Iawkslm.gvil gectetary
to thers by o = Yor me to say

s only B mi to
It is OB Ceer fo it mow 88 BIVNE

that I eoncur in their conclusion .
i for pointing: ot what B8 be done for improving
the harbour with the entrance.

was not approved by
Professor Stokes, on reference

the gccommodation of
position. .

! ok, T casin: MM b Ds Nopk fn view BIEEC:
I. The safety of ships. - i : :
I1. 'I'he facility for R:'ading and dischar o hoo
‘the shi);o. : ot
IIL. The faci ity for loading and discharging ©278°
shore. S ves ot i ther.
IV. The safety of cargo boats and other local craft 12 g weaf»l:au o
62. With regard fo the safety of ships, 1 thipk it ‘;jffh;‘e;;pumi“ P
understood, though it may be somewhat inoonsmteﬁgéful, even though e e
LR '3§t stofms' ‘ ; ¥

ideas upon the subject, that a harbour may be VORL

it may not be a P wce of absolute safety in he heav!
Madras were a terminal port, such as London oF L‘:ff/gg i
Calcutta or Bombay, the want of absolute safety WO here ships ont
drawback, but is essentially a port of call, WO ) mer’s
o iafef & dayior 1w6, and Are BT iemantied- A ST un w

~ are never let out
ever_beadmi d, vy settl ‘
being provided or her léaving at an hour’s i |
To be caught in 2 cyclone at Madras, therefore, 18 no Mo
caught in a cyclone In mid ocean, provided always tha
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‘”‘#‘ t .’w_‘“ i : - ST a
3 o sea. This then is the provisi ; A g ‘ '
3 8 ! sion that is want i { ,
i o~ ed F ’ ; !
in the height of the storm. e » and not a safe mooring VS : : 17
| | ‘ ; 67. Now compare this wi -esent hip i
. pare this with the present system. The ship 18 now
a mile of the shore; she i8 completely

b"(mght to within a quarter of
out of the current, and, being moor
b %he Vwmd ;» her head faees the swell.
)041s outside the harbour are much reduce

od liead and stern, is no affected by
The wind waves which tossed the
d, so that the latter are far

B‘(;.‘Z;’;\(l);:‘ nl‘tﬂ ;mwt' be xfememl?crea"' that the dangerous sto i

il ngal never come without notice, but ocecasi o . e

frequently, the potice comes~without the st’m'm foll ey, indecd
. ollowing. This js g

T ROl S 1

- Source of ineonvenience, becauge precauntions have to he > ,
to sea they return vgjlzf’lou‘t haVinge!?letl;lv'r;tﬁ()f;ﬁ that when ships are ség(t) oy 3 ! ?191‘8 manageable. T mention these details to show that the a‘(_ivantages
EA ey SO ‘ ; A the expected storm. : ] 4 . afforded by the harbour are by no means confined to a reduction of the
63. But this is an INCONVEmMence which may fairly be : ek g F on-shore swell. Even if this were disregarded altogether (and even those
- Jsoned s th ndications of o ae et seorled, snt e s = & I Tt T e dpmgnent ot e SO G
.- however, the i'ncmfvenience s not a;einlizifquy traced. Even ag i(;u_a . ' nut:;-tmg(?- it o o oI explz'l]m - (;feasonrs(e)a itli:
“mas an infinitesimally small deducti ;E’l ole one, and may b 18, ¢ il b : ; ',lous fact that ships are eager to enter the harbour.  coureg, 1
;‘;u ‘ E‘nm e “ﬁfg’ seu;r ind “C&On frome thie real value of th{x h; taken : -~ fully admitted that the more the swell ean be reduced the better, but to
i ocqfﬁgnﬂtg '%\:klch‘ '${1ipssha]vg%)ée§2\ '3?‘&)%" more than fmir ol;'b(;iuvr" L ; make this one object paramount is altogether to misrepresent e,
- they wo ﬂ%afébeen in actnal da u;f:}f i‘ilse;a‘,-and 1ot one on whiah s, 68. With regard to the loading and discharging cargo boats ab the
“ Mmoorings 1n the harbour, mutilated thotgh it li. 1ad remained at their R i . shore, the advantage gained so far is simply that due to the reduction of
time, ?Ydry single steamer has come into thegharb P Tor, during all this : ‘ X th_e waves, whatever that may be. In itself it is not much, but the
and paid dues for doing s0. (ih 3 our to load and discharge, . e = @ 5 sgnu‘ water enahles im[wgvmijents to be made which would have more
e e be admitted that, in oug resfoet, a shi %3 e i S e o She existing soreWopile pler L e for o e i
arbour than anchored ifi the roads duitside; - éha SOIp 18 worse off in the | one of nveniences which are inseparable g oA Y
e of tho Warningfo b ert e must put fo sea-at a i ‘ ‘ cmi~t0 these is its great height (about 18 feet) above water. Wi
(& weather, as the confined s a*n 4 e 9 ant smooth water a height of 6 feet would be sufficient, and
e 0 viously much more convenient.
1881 two new low

increases the difficulty of ins ¢ it
the difficulty 0 manceuvring the ship with a ris
G9. 'x fe > " §
A few months before the storm of November
tention that they

ng wind and sea,

set‘ing probably from different quarters. B g
R o . vut ghy L : Gia ] ¢
certainly diminish with more complete xx;ooﬁhgt:gll:v::} ?V A s, 0 e level jeti ‘ to
ping dppliances, ‘ ; vel jetties were actually commenced, - with the in )
should for a time superscd.e the screw-pile pier, which Wasbltselflt' inl::)’
and again brougi

% - and more local experiehee on the part of the mari
3 © marine officers p
; , and it does
altered and adapted to the new circumstances, The storm put

tties.

ionof the ultimate safety ¢ S
: ¥ of the shi :
ol g e &8 p. 1t has some-
Ll -l AL II, \} ]‘ [_PS ATANR S bl .
i S 3}cltloni ‘when required as an anxiliary to the nelw ];f bour is restored and
' o ot . ; . the ar . i i
stop to this schemc, at any rate till rable modifications. Bt

if it is th : i i —t

it is then revived, it mpst be with conside st :

. et R gt L eXlStm .

;\l’uS Sch.eme was after all only the best under circumstance “ o
ew circumstances have since ariset, and ano

adapted to them. ; :

g)téria s )c ‘. ‘10 in 10 e

the whole ;&f (;if; the Maﬁuﬁeaﬁzgﬁéﬁeggmmﬁgg
% uultanq?us(liy to neglect. tﬁ: ‘zhoét_

nder existing conditions,

ther scheme must

in the system of

ich an idea is inconceivable.
. 65. T submit, then, that Pho demand for al 5 \ |
R e P R nd-for absol L R o b4
ships in the height of lone i ot absolutely safe b g ~ : B . : :6 0ati
: prapazaeal grdg'nlg ol‘l?eql{:rggﬁrlsi'm?i%%w:‘pn ﬁeﬁﬂmenbt:.;ﬂ;ggiﬁg ; W ' ; 5.2 7?\ Such a scheme may be found in the m?d‘tﬁ ﬁlgg was of the great
All that Jou b i & i whifle 5 gi'v; émew element of danger. ; | heoifr]:?g the existing pier. The con}plfyxlt ﬁbl;s I vious g gestion
remedies many evils, it leaves one evil of ve f“;“"mrgy now adYﬂﬂf}agBﬁ?,{ld = ~ LR that thcargoes had fo be lifted, but, 1n’ relﬁ’\ medy this ovil, the further
=4 isi;.riglw thati) I do not think even tifis one ‘;31?;‘3?0?&11#03? ‘g;i- BEGT } 7 C(,?np1a‘;n‘;n:vp;Oy?‘eftd(’{h‘“tfm“ ""“.‘f]-“s‘: 4l " ere. lifted more quickly,
" at some future time, but at present the circu S one evil is irremediable 48 | was started that, even if the go0T5 . 430 line of railway.
N iy el they conld not borrguoved from the 10 0, poue “ine,of uilvay of
o R e $X o T R ; y the Ade: ¥t conté -
et i A Wxt.h regard to the seecond point, tﬁé facility for loadi ? ; : bl o g 52t 6 in (I’)::II‘G;S oer? : h\; 1% ,g,m; width six lines of metre gauge coul
 discharging cargo boats alongside the ship, the ad P O“dmg,;and ! e : Bl x('1° ,ﬁ i > FP figis of railway would relieve any
- over -the old system are obvivus, Under the 'lt'lﬁntages of the present gl : : c:t p {:lccbi \ese two additional lincs © Reiont < therefore, tO treble
~ anehored at a mile or upwards from the sh01'él¥oqa si‘; Stl;'em bl}xe S v e E (Imt(fggg Ien?:;os‘:gl;fg)l’())ctkﬁb ;’;ltlseﬁilfatﬂ‘l'z"mm()daﬁon p th‘ilffrq&:g ‘
% eheh ith her head s wing singile anchor, P it SERE £« - L PR -anes Wi | i
she swung with her-head to the wind or the current whichever sl(;lfgﬁt " ke & ;{(I))tel?g ﬁ:tguggi‘:;%ns(,lt;:l?ﬁs gnrfgie;;ﬁ;;’ {tl:us;ﬁirguﬁianaterialslforbtwo & F
R n, arrow & . the harbour Qe !
: extra lines of railway. Itis no part of the pl‘esent dUtyeo t I have no , ?‘ L3
works staff to work out the details of such 2 8 o solution ofdany/ (5

~ be the stronger, and rolled to the swell which generally comes f;
“ s from a

" third quarfer. A more “ uneasy " position for a ship, even in ordina
. ary
h would be 2 perfect ping of 800 gat 20

hesitation in saying that some suc
e e landing and ship

~ weather, 1t is difficult to imagine, and all atou
| | o sl gt : ~all around her, while subjeci
thwg igggzﬂﬁ;ﬁ;&uﬁ z:’%?;’mt)léz ‘i‘a?igo boatshad.to crov‘:cl{.l k’l‘shl:};iegzaio ¥ intd bable difioniiy e
: ‘ bl ier disturh. , the wind wavéS, Whicg . i}f{l}b:ﬁlo{,;e(fr . ty l;t ‘ |
: of cargo ! |
h I named in para. 61, the @ﬁ?gy , the ost

71. The last pgint whic : i
s e M boats and other local craft in bad weathdmss, 10 my opt \fuge at s
B important of all. As I have already shown, ships have @ r 82 side at

: but this is not available for local craft. 1f they _“/3'1“0 4y obviously
anchor they must be hauled up on the beach. This necess > Ko
asula boats ¢&

Linits the size of the craft to be employed. M
: tous can be beaclied even when loaded. Th

12 tons, which were introduced after the screw- q

be hieached empty, and were formerly so pla safety

10206 - e a S

would scarcely affect the ship except indiy
th ts against her sides. Under c’,’l indirectly
red to and from the boats, T

g bl by constantly drivi
e e e A y driving
i tﬂ*’é unstances curgo had to be

ats had te be rowed ou

Ly . t
‘ 0};‘;% carrying two tons) over
® Whole operation was one of little
| ph?yed, the damage done

@
S
[=]
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bad weather seasons of the year; but for lighters of 60 to 100 tons,
‘which are esseptial to an economical system of landing and shipping
_ cargo, for a steam tug, for a floating derrick for lifting heavy articles,
% and-for other craft Tor which a.demandf“fis‘*ﬁure to arise, beaching for
L opu of safety is not practicable ; safe floating berths must be
rovided. e 4 ; RS o
P 79. T had certainly formerly anticipaf_;ed that craft 'Of this deseription
lght have Bafely lain at anchor within the harbour éven in the worst
Al i bat Tiam ned prepared to resist ﬂle tmpression to the contrary
Wwbwhwtgspﬂ#dﬂc(’a by the effects of the late storm. It, may be that
S that igtpteasion WALl Do removed or modified by further experience of
o fut’if“r‘?smwmms' when the breakwaters ave more efficient™and the optning
" Jor the entrance of the waves reduced; but for the present I will assume
that. n the threatening of a‘.c_yal.m%: the present area of the harbour s
5 cleared by the sea-going ships going to sea, and the lowal craft
et e Whatds thl!l‘ nectmn to bg:? s “*&': S e
res of land’ gained to the south of the harbour and
) this report seem $0 suggest an answer to the
én from the plan that, in March of this year,
side the harbour was nearly continuous witl the
ide. Two-years hence it may be safely predicted
ng like 100 feot further out. - Now, a dock. op
300 feet wide, and 10 fect deep at low water
‘the pier into the harbour 60 feet wide, cove
crete blocks running northwards from the pier fo
vide accomine dation for the whole of the local craf
“a stream dredger.for the excavation, about
v an- additional half lac the area of the basin

- this for im‘meai“ati) ‘e;'ecutibn. Craft tob largé
the beach should not be introduced till the harbour
e complete, but I point if'out in general terms as the
h the harbour may be extended, and developed to a
tent. The basin would be, in the first instance, a mere place of
pat a boat wharf would soon be established on its landward ;
e frontage would become valuable. As the high-water mark g
; ) oeaward,_ the basin would be widened, and in course of years
- its V'Bei'aﬁhm;g;?big?;l:f :.;lg(;; I:I’;ll";f:edee V}Iater‘iﬁ the harbour as
to suggest the g ‘ p ent 3 ithfsuch capabilities i
~ the site which has been added to the harbgur propfrty, 1 (;u%e;nilttllfl}:tullﬁ
- am justified in anticipating advantages which will go'far to compensate
 for some disappointment in the degree of stilluess obtainable in the ares
7 of the harbour itself, and.an equivalent for t‘he"ﬁve”f%cs expended in
protecting and purchasing land to the north. =7 ‘

I

A |
/ 7=  75. It is right to state that the idea of the necessity of boat shelter is e
- 7 E by no means new. - It was urged years aigo',{,fand‘:;gﬁyong others hy the - = @
- present Master Attendant, Captain Taylor, as the real want of Madras, = =
~ and, in_the visits I have pail to several sther ports of India, I have
found that tire qbsirof l‘a;_r:dmg and shlppmg Sargoes is less dependent on
the condition of the ship’s anchorage, as toexposure or distance from.
~_ shore, than upon the p oWes of emPl"”?'m&:glh;ger or smaller cargo boats,
 and thisin its tm'nv‘de endswion,,_ﬂ}e, fa@;lltles_ for giving them shelter.
But it must be remombered that at Madras a boat harbour would have
imptwtmbl"' on account of the movement of sand .zloug the shore,
works had been carried out far enough ter to stop the

andl at the same time {0 form a ship harbour.

; | $ 19

it The distance is about a mile, and the intermediate ground is almost
entirely unoccupied. -

77. As the foregoing report has dealt with a variety of subjects, it
may be convenient if I conclude by a concise resumé of ;ts ?gntelitﬂ-& &
Paras. 1 to 26 are devoted to a description of the proposed works =
restoration. : o :

Paras. 27 to 42 contain an analysis of the expepdlture especially m":
, the storm of November 1881, and para. 37 contains my reconﬁ‘mendgal |
o as to the a tionment of the items of expenditure to five se :
- heads. - : 3 o sa
" Paras. 43 to 59 deal with the question Olfl gain z:nd loss of land bY._ the -

~ accumulation and erosion of thesand :m_t e coast. e

" Puras. 60.to 75 deal with the utilization of the harbour, 62 %6571‘%71;%

referenée-to the means for ensuring the safety of ships; 66 a h6 oats
transfer of cargo hetween the ships and the boats; 68 to 7Q to the | 70 f%
and discharging of boats at the shore, with a suggestion in para. or
an immediate improvement of the system of working on the screw-pile

pier; 71 to 75 to the safety of cargo boats and other loca:lm'aft mf o
weather, with a suggestion in 73 and 74 for the future uh.lisatlon‘_o boa:»'

land gained to the south of the harbour by the formation of a

harbour. : .5 : e S
Para. 76 suggests that a communication may ulnmawl‘ ot y

(it

& between this harbour and the inland canals. A

78. In the A[;pendices will be found the foﬂov:i'hgf 5

A. Mr. Thorowgood’s . re-arrangement 00 o

; cxiycndituregfrOm October 1881 tOAPﬂl 18

B. Abstract of expenditure from commenctx
30th April 1884, - - BT e

34 Estiniatepof restoration works as rfcgl’:’mmaedm’
“ment of expenditure in respect A

.
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i APPENDIX A,
" #ﬂ’{:u / 4 4;
s, Mapras Harpoyg,

Analysis of Expenditure between 31st Octobe

de T 1881 ang ¢ ;
1884, by My, Thoréwgeoq. 1 and 3o, April
Total expenditure shown in accounts, 30t} - ‘ Rs
’ C Ny e 1 “\ . 4'.",, ia L
Add recovery on sale of plant ang materialg . 1?51 ~197,60,036
Tru 18,835
Total > > 1 R ey

};‘Tota,l expenditure, as showy 31st Octohaws’ ik IR
Add. for work done ip Noveln])él.diulj jl ]'?81 » 08,72;052 ’f
pier rubble < 2 A SOnEH T
x b 1,200

: e \-~.
Add further for recoveries op ¢ éOllcrete blogks » 58,73,283
ks

In morth and south piers( :
; Of \Vhl 3 46 %
accounted for) d ol Ry, ong',

TR Sop

mb 3 pp
Total dlﬂ'erence to he ac

S —— —

Counteq g, - Rs. 9,08 988

; Abﬁendétum. T
1. Additions to existing pier Workg .
Concrete topping, clammpin. SR
North pier Ry fmd mllWayg: R
e S}?&th pier i i ~ 44 8;55.
ubble foreshore and repgin 4 . TR gy
North pier ¢ Tepairs g, Surf bapley . 21,080
South pier : 3 - X 3,861
_‘ 2. Recovery and . : i s R
£ : ) destructj o
4 t : ?overy and Pai”ting?;ozii},l:p er hep es T 75,029
8 ; S * i - ¢ 5
! Rgbli;(l): gt%zgtgggefo o (Bs. 826%ea" Xelusiyg (p Ccost S
: n 4 Ineﬂ 3 » ’
5. Repairs to buildings, daf;nl;ol Ef lbeacl _ . e R
’ . New concrete blocks 808 by seq e - 1,138,618
i 7. R;PL'“IS fand Teliewals ¢ =Y - X ! gr?’gg(l)
‘ €Ired from othe Hhery guige o i » - ’
E Concrete blocl:shegfds " below: 'Ln‘d Plant’ trans- :
b Setting blockg s g ihies
i evetment, north j B s = > 082
& . Moorings v RS T
| i North p}'er, repaips e . : « 1:859
- South pier, dittg ~ _ . Py g,ggo
; North PIer, foreshopa < * - 1’933
; South pier, ditt, a i - " 1,766
§ Pontoons (item 3) 2T . - 4559
St
5 7a. Actual charges undep « Yor _ e 50,935
f vember 1881 and 30th Alle)ll‘?ll Loty between No. ¢
?‘ Accounts - ; e 1

-

> 88 shown in
| g i 7,144
: Total to this Point ‘ 3,73,665

" e e —

4 i s it o
st W

e

21
Rs.
: . 28,010
8. Establishment taken at 74 per cent.. on th(;! above total : 27,250
9. C;)nﬁnr;m}(:iﬁs (including i_utor'(-eptmg drain) - 4 i 3,397
9a. l’nlicv,ac"nSPl'\'ml(‘}” and lighting g - s
10. Compensation paid for lan(ll \\'}:x§118(1 aw ay_ i .- 2,056,894
1. Purchase of land no#h of harbour - Rs. 350
7 %2 E:tablishment on items 10 and 11, EStlfn“)tstE‘)t e . 6,650
T : a month for 19 months (nearly 23 PCI‘C,(,“I 0;‘-31 in Ac-
g 18. Taking total Establishment charges, 35._}: ent during
‘suspense, transferred as below, deduct f ring "
P ‘ist‘egxﬁ;nggnd 12 and there remains Establishment dlII{S. g 1,68,074
' suspense - ¥, e & - 5,110,809 - ;
' Total chlarge to 30th April 1884 : - 3,51,004
¥ : 31st October 1881 - 2 Rt s
b Add from Rs. 159805
n i rom :— 66
,, North pier rubble - 5 % é’él)g
g Setting blocks 5 & E 4:918
B L North pier, sea damage ? < 4552
i South pier,.rubble » p . 1’932
S ~ South pier, sea damage g : 19.082
NS ; Conerete blocks - i 5 1,860
= .3*“ S y i Revetment - i £ o 5 42,929
e ¥ | ..t 9,02,734
g Bedman s “-.' o ’..‘;\ —— -g‘:',tal;' = ek - o o
*¥  Add to thiss. . 4,659

Stone lyigg at quarry - 5 ¢ . 23,108
" Stores on hand - 2 5 ¢ No-
Pagments for moorings in accounts o .7 15,328

ember and December 2 . 2 162 257
Ttem No. 84 in account sheet T —_— 4, ¥
RS. 9;£’288

N S

ppendix B,

ing A ;
Note.—The above is the basis of the statement formléigextent, which
but the items have been further pe-arranged to sﬁne total amounts
aceounts for some differences jp the figures, though
will be found to agree, _ W. PARKES.

————

APPENDIX B.
Mipras Hansour WonKs. o
Abstract- of Bxpenditure from Commencement 0

30th April 1884. e

- e
i R Expen :
' - ! Description of Work. L e
. ‘ ' (1.) Original Design. Rs. 3
; : $ i 57,18,137
3 % Expenditure to 31st'October 1881 - i 1,500
E % : Ditto in November 1881 - - 5 75,029
! : : % : " | Snpplementary "protection wogks - i 97,412
§ Y e Contingencies - sl -
s < Reqoveiy of . wrecks and repairs of stomf _2;’1(1)2
x ™ ditand i = i : : 5
¢ ' Es'tabli?s%?nem", 10 per cent. on Rs. 1,24,147 ’ 99.
¥ % : 56,11
? e = Cirried forward =~ = - 68361
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APPENDIX C.
MaprAS HARBOUR.
Estimate of Restoration ‘Works.

®

Preliminaries.

New machinery from England - : 1 74,015.3
Repairs and renewals of old machinery Ve e 128

Alteration and extension of block grounds _, 10000
Railway materials - - + 4 R 2000

Total preliminaries

. «  North Pier.

Rubble stone in foreshores and base : £
Org:sry deposited from bnwkwater, 5,532 tons at
U e 3 S SO .
Ditto from boats, 182 260 tons at Rs. -
e ditto under wave-bl enker from breakwater,
14,757 tons at Rs. 1. 12 - - % .
GOncr;ete blocks for building :
Making 58,116 cubic yards at
Setting 2,@2 5
3

”

)wF
cck

5

2
2
3
0

oo

-1

at
Ordmury ditto, 70,849 m yards at
ﬁlﬁlzwo. 'm,m mwm

-
- B o O

o
o®
co00ea00,;

-
£

Ditto depoalted from boats,
Large ditto depomtadf
M Rs Loif- o
Conerete blocks for buildings
. Making 52,113 cubic yards at -
Settmg 2062 gy s S ut '

g
- Wave-breaker :

Blocks, making 57, cubic
Depositing ditto, 57,066 cubic y
Apron blocks, 1, 667 cnbmy :
Setting ditto, | ,667 ‘
(éoncrete ég ngs, 7

rAmps, 275
Concrete capping, 19,200 cubie




- VTR L sadad Shiate RS o e m‘W“‘ -
Q
24
- | .
| Rupees Rur i
! o8 ]
— 1
!
) : ] |
Brought forward g 4 . “ s
Materials in store to be debited to works durine | 94,592 1,85,590
progress - - - o - g :
“ : . - |
P:\-t;d.:hsmu\.m, 75 per cent. - - = e ]“"_, 93,436
Contingencies, 2} per cent. - - ‘ 911,594 17.308

Lighting entrance -

1,03,865 |
20,000

e W—

2,96,

21st August 1884.
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