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Buildings and Roads
Cival Works

Ezap—the followwng letter from P N_THOROWGOOD, Esq, M Inst CE, Super-
mtendent, Madras Ilarbour Works, to the Secretary to Government, Public
, Works Department, dated Madras, 7th January 1885, No 32 W —

' I have the honor to acknowledge the receipt, this day, of G O, No 3127 W, of
19th December 1884, passing orders on recommencement of work on the harbour plzers

2 I apprehend that orders will shortly be passed sanctioning a furth
funds without which I cannot push things forward more rapidly t]%an al.;;r prils'e%;a?zfug:
my letter No 30 W, of 20th December 1884)

3 Ican, however, at once, frame the estunate for restoration 1n the required form
and consvlt with the Eaamner, Public Works Accounts, on tho detmled arrangements
of the same

i

3

. L3

Orore—dated 9th January 1885, No, 65 W, Publo Works
: The Superintendcut should, at once, take up the revision of the estima te, as
directed 1n paragraph 3 of G O, No 3127 W,, dited 19th Dccember 1884,

2 Additional funds have been appled for (GO, No 3152 W, dated 23rd
Decembfr 1881) ; meanwhile expenditure must be Limited to the sanctioned grant for
the works b - )

( b (True Extract )

i

4

“w Major, RE,
‘ Under 8eey, to Govt, P W D,

& !

¥ 1

To the S\uponntendent, Madras Harbour Works .

»  Exomumer, Pablic Woras Accouats.
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Account
Reap—the following papers — : .
From F N. THOROWGOOD, Esq , M Inst C E. Supenntendent, Madras Harbour

Works, to the Secretary to Government, Public Works Department, dated
i ‘ Madras, 10th October 1684, No. 21 W P

1 have the honor to forward, for the sanction of Government, the budget estimate  ;
- ' for 1885-86 of the establishments for the Madras Harbour Works.

e e st i s o

;-

Ay A |

i
! i
t; From {he same officer, dated Madras, 16th Ogtober 1884, No 23 W, .
) 1 have the honor to acknowledge the recerpt, this day, of your endorsement or -
noto (No. 768 E, of the 14th October, returned herew:th in omginal), upon this office [
letter of 15th August 1884, Ne. 18 W, 1n which you ask my opmion as to whether -
\ ; speval application to the Government of India 18 now desrable for a grant of
}L Rs. 26,000 expended on the purchaso of Carlton House.
! 9 T wish I could reply more defimtely, but with my present information I am
i unable to do so ’ :
(~ 3 Inthe budget cstimate submitted by me (letter, No 21 W, dated 10th Octvber .
a {or the year 1885-86 and for the remaimning portion of this eurrent year, I put v
$ 1884) y
~ down Rs 2,24,300 as beng pessibly required for machinery, plant, &, before 31st
P March 1885  This estimate 18 based upon the conclusions axrmived at dunng the time :
: 1 was working 1n London ' D g
, 4. Tf thero 18 any chanece of all or even a fawr proportion of this sum of Rs 2,24,300 .
being granted shoitly for the mew worls, 1t will not be wecessary to app}y for the
/ [ Rs 55,()()0 But af thero 13a certanty of the origmal sanctioned grant of Rs, 1,79,900
ok . for the current year bung rigidly adhered to up to March 31st, then there 18 no doubt ’
‘\“‘ ) whatever that the Rs. 25,000 expended on Carlton House will be required for the work - .

s as now going on. ’ * | ,

1 ! 1
‘ ¥ ]‘ \ “x ) [ |

1

/i Ougn—dated 10th November 1884, No, 2891 W., Publo Works,

- y 1sed estimate of the Madras Harbour Works for 1881-85 and the bug »
/o, ¢ estm’i!l;]: ﬁ: 1885-86, submutted by the SBupermtendent 1 charge of the works, éﬁﬁ -1
f ) bo forwarded for the sanction of the Government of India with rémmm endation, that . )

‘ early orders be passed thereon. | | 5

2 Tt 1s observed that the revised estinate for the current official year 18 1n excess

Ly of the grant already sanctioned by Rs 2,24,300 The imorease is explained to bo :l
‘ ' neccssary to provide for expenditure based on the conclusions, arrived at dunng ‘3
* Mr, Thorowgood’s stay in England. -
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N 19t Noveunrn 1884, No 2392 W, Tcruic Woeks.

BPSRRPON o H
i &ﬁThe two clerks on

/ )
Rs 171 each, provided 1n the budget estimate under Tetty ) L—g '
- le
entertamcsd :vsxt:‘fc}:th;n cuts, are 1n excess of the sanctioned scale, and should not

v e v

peafie suthonty

1

; (Here enter No 2392 W., dated 19th Novorober 1881 ) Coo
(True Extruct.) |

(Signed)  J. BIIAW-STEWARLT, Coloncl, I 1{: wD.

to Govt, L.
To the Marina - Bocretary ’

»  Examumer, Publie W
: : orks A
" bupeuntendent, Madras Hm‘:r!Worh

artment

- R i

*

Sr—

. Eanoaszxm.r-dated 10th November 1884, N

-

o 2892 W, Public Works
Forwarded .

(Sgred)  J, SILAW SILWART, Colooel, BT \w D.
Becretary to Cort, I
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v Madras Harbour Works

. ¢ the -
Forwarding revised ctimate gf 16859
188485 and budget estimatd
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GOVERNMENT OF MADRAS — !0

PUBLIC WORKS DEPARTMENT,.

-

Sty —eeramre oA i, ~ .
- . ¢

Buinldimmgs and Roads
. \ Civil Workas, ) ‘ -

i M Trer CE. Susors
Rrap—the followng letter fiom F N THOROWGOOD, Esq, M Ixsr CLE
‘' Woks Department, dated Madras, 4th November 1884, No, 25 V

4 - Dt

the last few months, becn confined to repaiting machmes and crancs,
honer to submut & general report of the state ot the works at present,
2 Novih Pier—Foreshore Work — On 19th May last, 1 sccord
tion gaven 1n G O, dated 25th Aprid 1884, No, 105¢ w’ cance
foreshore to the noith of the north pier was commenced

3
1

Committes under the presidency of Sir John Hawkshaw,

a tune more wagons wero available and two trams of 24 wagous
-% wagous each were sent do
daily when the weather permitted of work being done. | d wn

-

3 The stone has been deposited m 1its place by means of lareo x
cooly labor, and I am inchned to think that it we cI:;n get a sufﬁcoxezft?ryg’::;gzg ;:it’l;:

of these craft nothing 1n the way of hopper haiges (esther for hand o1 st
will be required  No provision for any speeial craft 1s yet made 1 En(jai?lm nI(’)‘;W‘::‘ 0
such a requirement anficrpated when I left, on 20th August, - Oy T Was

4 From 19th May to 11th October (at which date the sea ;:1; an e }
at the north pier) theie were deposited m the foreshore 32,124 Itj(ms of s?oieto v;(}y;};
amount has almost completed the extra section required from 250 feet to 1,925 foot

trom the commencement of tho bieakwater At a, specially weak spot in the break. -

water, about 200 feet from the commencement, an 2dditional protection has b
by building on tho tep of the new rubble foreshore sixtcen wave-breaker ifo(;;l: rijgg
;

" weighmg 30 tons  Thesearo of 1nterest in a general way asshowing the wize and shape

of the blochs to be deposited as foreshere to the 1estored works,

6 Conerete Blocks —All thie time I régret to state that it 1 not i able
procecd with mahing blocks for the new work of 1esteration as thers arel?a?:%“;ti‘it h;
only sufficient funds at wy disposal to. keep the foreshore work. gomg on, i‘hexe qu

no longer ary doubt as to the seclion and shape of the biocks to be ma de, as durme 1

visit to England, fror1 20th May to 1sth Scptember, I received from Mr, Parkes fug -

metructions 1 a general way on this head - ! i
i

6. The  block yards on wluch the blocks are made need ver

alterations, which will cost not less than Rs. 10,000, and these cinﬁf,'tmfﬁ{{* ‘Eg:

proceedod with until more funds are avalable. Itsecrs to me therefore f.

fo go on with the useful und necessary work of dopositing rubble furCSh()ree ,;;atgfa :(;gg

LI

to make a new departure before 1t 13 quite settled where the funds fo N
; are to come frowm, . ) T such:a purpose

"7, South Pir—DRulble Foreshore —After 11th October,, "
north of east, 1t became necessary to transfer stone trams and ecareo boat
sule of the south pier, since which date 2,691 tons of stone have be

m depos
foreshore 1n accordance with Mr, Parkes’s instructions receryed posited ag
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~*  tendent, Madras Harbour Works, to the Sewrctary to Go&ernme;x’t,s ulgs{:]?;

[
T have not submutted, for the information of IIis Excellene .
. Couneil, any report upon theso works since S1d Oetober 18 ency tho Governor in
1883, No 5875 W)  The reason of this 1s that the work that has been done hus. noel
¥

1 now have the

83 (G O, dated 12th Octeber

e l.th the SONG. *

' ttﬁfhv' ork of tippng rubble

3 ¢ Bt

of the forcshore to be made up were such'as was shown on thep;?;;gnéfafﬁie S;f;g:g

and weren no w ,

. by what appeared at the time to be the somewhat doubtfal question’ of the ?;;ggﬁgtﬁ .
the entrance to the harbour  The South Indian Radway Compiny at ‘first wero ohl

* to provide coly one tra.p daily from the quarry at Palliva N

tam to the works, but atter

e wind getting to the
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Account [ : - - e e LN

Ririp—tihe following letter from F N, TIHOROWGOOD, Esq, M Iast. C.E, Super- - & = -ov )
‘mntendent, Madras Haxbour Wotks, tothe Secretary to Government, Puble & . . 5 <

. Works Department, dated Madras, 20th Dccefnber 1884, No 30 W ,—~ - R

' 1 have the honot to place before Government the present finaucial state Bi; affoits — P 0K

on the Madras Ifarbour Works . o o ) L. R ,§

/,,eLﬁt prescnt T sm worhing only with the sanctioned grant of money for the = =~ 7+ "t

current yeur, nawely Re 1,795,900 _I+am dong as much work a« I can without .~ .o th

© oxoeeding this grant, but the work 13 smull compared to what might be dene if more . = W

funds were at hand, as 1 veutured fo pomnt cut in my report fxcgompanymg GO, - T @

No 2803 W, of 19th Ncvember 1884, paragraphs 5 and 6. R . - N

3 Tubble base 18 beng deposited as briskly as the tramn seivice and the state of - T LA M‘i

the sea will admil, and plant and machmery 1s being repared to a small extent, . R

There are however yery heavy wotks to be carried out on shore, works that are of the TR

utmost importence and which should be commenced at once, but they cannot be » “‘31

touched without more funds «Moreover, should one of the Titan tranes arrive next T rn:‘;:

" month, as 18 very probable, 1 Shall not have funds }avaﬂable for promptly setfing to s - “»hig

v work at erecting 1%, uuless I at once stop all work at the rubble bases T

4 The state of the accounts 18 now as follows  The balance in hand on Decem. ™+ V<7

ber 813t will be Rs 44,616 as nearly as possible, and the expenditure during January, e N

February and March 1385, if the work goes on precisely ;l{} at pm;e%zt Enh;;tﬁ gxg,{)}oy. A S £

‘ing ove extia hand or parchasing cne piece of timber; will amount to IRts. 49, e e T 3%

B 1¢ tho Rs. 25,000 for Carlton house, refe?red to' i my lefter, No 23°W, ~ . .., 7%

of 16th October (G O, No, 2891 W,, November ;19th) were granted, the present .y .o s

dafficulty woul® be surmounted ; but I venture to thiuk that it would bo 1n the best S T
§ tho wotks to epply for an addibonal grant of Rs, 50,000 for the next three . ., % -

i

~

@

;
i1 . ®w
~% ¥y
o £
X2 30

1ntorest ©

Jnonths, a8 1t 13 1WpeTative that fustds shall be at hand for landing and bulding the - N *ﬂ
y ¥ A
Pytans, for altermy and rxterding the block grounds, and for making new block frames , - e
m-ld :Ixew blm%s ~ - **"‘*‘“—“"“":*"*"' ‘ LI ﬂ‘ ”* J\ w\ 4 l:c i’w
o ! .Y - > uh - a * - * P
Orper--dated 23rd December 18%4, No. 3152 W, Public Works ~ SR P
Ordered to be forwarded to the Government of India 1 continnation’of the = ! - RPN
Pl i
seviced budget estimate for the current yeaf, and with 4 view to eaily orders bemmg ~ » . o - " .
passed Lheresn, and the addihionel tunds apphed for being made available ;. - TR ;**g
' '+ {Hore entcr No 3133 QV‘, gated 20rd December 1884 ) b - R S
' - . ;
X - . {Trne Extract.) . : N S
T -y - W " e
. (Sigued)  -J. SHAW-STEWART, Colonel, RE, ™ 7« .obo- . 5
. Y. T Secretary to Govt, PAVD, | v -7, ¢
To the Sypenatendant, Madras Haxbour Works, - - #’ T S 3
- 4 e - T o e
- e . o N ] 3 1Y, W7 RS Ead - t*"“%:w "i >
* Fxporssmzyr—dated 2ord I}:et'emb;r 1884, Ny, 3153 W, Publie V:: why . T h e
. Qopy of the above forwanded toi the Gavemingnfgef Tndis in contipuation ot ¥. 1 P
endorsement, No 2082 W, dated 19th November 18 R RO g;:%
LT qRigned) JL SHAW-STEWART, Colonel, 1.1, Lo s e A
L " ‘ Secretary to Govt P W.p Lo : s 3l
1 | - B ¢ v nor . . - % L SN
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ﬁ . Resp—the following papers — : ‘ D o
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' Despatch from the Right Ifonorable the Secretar

of Stat 5 :
Excellency the Most Honorable the Governori.’(}eneragi 2ff§xd{: dllg’ Cto(imlé[lllg
’

. 1, dated India Office, London, 25th September 1884, No 66, Public Works
Your Excellency’s Public Works letter, N 32 .
subject of the Madras Harbour works, has rec’zelv(:ad m,y 5(?}12?&;?&5:1 1{110884’ qn the i
) ‘ tz,fﬁgfu(; Execllon{l:y forwards a communication ad o
- ment o Madras, together with a letter from the ('
by Commerqe, reiterating objections to cert‘.surrlz1 feaiu(;}ég ul'man b Madras Chamber of
harbour ‘works as settled by the committee,

referred in this eountry, and you stat cen speciall
| the Madras (}overnmegt’. you e that you concur generally m the views held by ¥

3 It 18 recognized by every one that the Lh i

) . ¢ hief ob .

view mHCarryxng out the works of restoration are (l)Jf}f:s szilgtﬁ)a?vett%l?e kept in .
Pxel‘fW.x 8, (2) the seléction of the best position for the entranco 1 o5y of the
a sate and easy ngress and egress for slups, and (3 » 10 V18W t0 providin

to be given to shi ) the secunty and accommog
arbogru pping, espeatally local craft, by obtaining stillep water vmhu;il t;g!;
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4. Tt 18 to the position of the entrance to the ha
and to 1ts supposed unfavorable effect on theebtllfﬁgs‘;réafdfﬁmwd by tho corumittee, ]
R objections taken by lreal opinion ¢ water Withun, that the 1

appear to apply, and I
what course I should fol Y ave anxious]
of Judgment uld follow 1n consequence of this much to be re ¥ tonsidered

gretted dwergcnge
5 n
5. The engineering questions discussed 1m the corres

‘ me bave been so recently i
vestigated a .
: committee, the engine : - second timo by 8ir* Jop,
‘ ’r membe T John Hawkihaw
. authotities on works of the ool whch aro e haws

d
 earcfully considered o) {1 eACription 1n question, and who Were 1 poss
) of your own professional advisers, t

] ment of fact have now b
. cen add
knowledgo and opmions, I have felf(tll’mthat’ it undenating the Value of

to recongider their recommendations, 1t would be uscloss again to ask the com

4 1
6 It appeared to me that, after cousultin
e th

:Eb]ctﬂz, 1no cholllce}was left to mo but {o accept {tghoxredt:;igzzztggr;g:s 8 on the 1
tc: v;? ole of which are of an emimently techniea] nature, anq trust (ﬁcsmns rawed, e

A which ean only be formed upon prolonged and extensive ex e:: orthy opinions o P
quiessed by Su; John Hawkshaw and Sir J, Coode, and 10 m Pd ence such gg thet
fx Zti Apnl last, T 1nformed your Excollency that this was they ¢ eslpa.tch, No. 23, of
¢d arrrved, and I am not now able to see any sufficient reasq o ohoon 2t which T

/
| 7 In the o . n for changing 1t
WM E . ! accompanying roport whlilllr Mr Parkes, in commumeation w4},
ﬁarbom‘ . ! A . " Dated 21st August 1884 : Thorow good, has made on the subjeet |
{
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; of faturo o
renco with the conclusions of the committee, Ife I,QS;;&?&?&}:; ‘:ﬁgiiiﬁfs concur-
3er vessels

should have no difficulty m getting out to sca when a severs storm 1 threatencd d
¢d, an
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2 1911 Deczwner 1884, No. 3128 W, PusLic Works.

. Lins been,
that of the approach of such storms timely warning can be, and 1n fact slways i

of ﬁoatmg
gnven, while, as rerands the smaller eraft, he 13 of opiuion that the Il’:i;::io:n the sout
docks or basina, which he shows might be formed on the 1and rec ‘ucrpatcd that, 12
s1do ¢f the harbour, would protect thcm from danger. Nor 13 ;f' ﬂ:_l o

ordiniry woather, the quustude of the water within tho harbou

a bo bctt,;:r
ty with the
secured by & chanzo in the utrance. These suggestions are in conformity

cted upon
views expressed 1n the report of Sir John awkshaw's com;x}x:tt(‘{‘)w Lﬁd;,:;fq‘lllt without
judiciously, apprar to offer a mcuns by which to accomplish the ob) ossegpion 0

l po
%:ni,:lanrﬁ the position of thr entrance  Mr Thorow good, “”}‘1" 1:: :}g;‘mﬂ&o to adhere

es’ viows, aad of the reasons which have led hum and t will
to the eastern cniszzancc, has alrcady started on lus return to Mx;%r 19, “?,?;vlrequif o
to furmsh the authonties there with any additional particulars i C‘Sff rther discus#ios
1t 13 to be hoped that conflicting views may be reconcaled )yl \:nll not ch]ude
Meanwhle, the plan of operations which Mr., Parkes has P"“PO"“} Jour for 8oVer2
the fhu:ther constderation of the post 10;11 of thekmtmnceogf ;‘;‘(’1 - 1ans should
months at least, and posaibly for another worhing season, men
followed genemﬁy, on tphe unc{crshlxxdxng that 1f any additional fucts g}'::gu ght to
adduced bearing ‘on tho question of tho cutrance which appear of m‘t ]lw coun
Lnstxﬁy the step, s further reference to engincuring authonty in th

ecome desirable,

Two Titan eranos
One crano travelling wavo-breaker

8 In the meantime the m;;:lol(;‘il;ly‘i
noted 1n tho margin, has b;w:r:” o1
will be dcspntchcd to Madro

9 With regard to the cstimates which form the apj endices t pether they

I beg that, they may be examinod, and that I may be duly juformed W
such as may be accepted. .

———_-

LxcrLosures,
STFR“T’
veD0% agy
23"2 l‘:;tBAﬂS“’t 189
was
ulated

- t
In the concluding para t. 1 stated tha
groph of oy lott v b 3o, dated Sth Julr last, ccuID
ﬁetna o5, boreport, 1 which 1 }'WPW'ﬂI{')dml wit t!':a vanous questy iy which hﬂ"a:m o of t?xe
us lagh two years, and whien would 1uclude a more detaled explanation and od 0%

Tropossd works of restuention, to tiong M goW
gother with a caamfind staterent of the cpers 180
:gd }tlhe expenditure mourred, during the period of the general suspension ol work 1
@ honor to submit that report gener:

D)W, 1612/8¢ Mapras Hansorn

. will ‘ d
of th‘fn;} wcthbevﬁllxlx }v,«emt: ﬂlhflt»mpm‘d works of restorstion The generel °haw'm,u:§ﬂ f of Sx:
John Hawksbaw, 81r John 4 down 10 the first jont report of the commutter, cof {%1

de, and Prof ¢ 1833

as 1 ofessor Stok 3rd Janun '

reomslﬁ&:ﬁnxz?g‘mm But the ml'““’sal;rl B?un:.b;ltﬁb&bi ixbmlt“z:‘ta 3'"" roult © 3\050 jmd
fore the commtt y ?,,mm'o' Bate of the works, based on racords of Intor dute thet il

Tho details of the °0 8y0ve mentioned, an i aided b personsl conforence with Mr The dlﬂcrﬁd

from thoss of the ::r:nsz . }imo heen 1nde dnnt{y designed, but whore my conclas! : whe?

+* I thought, theve was mmeemf 8ve carefully investigated the grounds of duferen®® ' - oigen

the I or doing so, 1" have unt s the dunens!

; 7 3 mmml’I}mmt:::’ :nd;!t: m}, duce some additional | reratind to Incrosse
< n oths

o Skt ouly ngh to sty gty Ol O7 8

L

sl procautiond, ~_ f which I
o featurea of the comnnitee's I'hn'(:, inolud

v s I my own dawigy v mnyeelf o tistied of 1he necwety, Lot "they #°
DT "{”k& for the exacyton a?ng}xemmh 1 defcreuce 1o the opinion of the romirttee Ii;’y uty
i &% soma fubure tyme o 'sh no wnmeduate PTovieon oan 1 de, and 3f foel at X0 Nl
usnos of % tha quest, } 2 onn Lo Tach, & 1 ben @
3 A tome definty confrmpting g;n of their being arnind 1080 ox cu'ion, 1t wil
. 4 Onthe accomwmym my pml}t dﬂ}bt&.

ROW works are phy 8 Benwral 1) B mdl. tho
oront pouuts 1g aemy b 400 on g theg Ly DAFbuT, 0 a seals of 200 fuot o 80 KT the

§ Comy oot of cross seotions the «harw tor of the WO
8ent the Qe 008 With the 4, o

018 en/ re-
dition '?‘lmm tlt? :mt from the end of the north Jer, and noting that the numbers !':‘P”w

X ~ Which wug g 1%0';‘1:‘} ‘:f“" 53,‘,‘1& B'x the firet ctoms secdion froms 200 to 250 ho® 4 oy

< %

[+18
1O 0outaon to carry gt f“ﬁhe;f * ua 200, ppl® PEPLY the eontinuntson of a form of pr ¢ Lmo
* t

bt (i il)t};d v.ilu 80 Inr viry offactive

Al M at t 3
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1918 Decenser 1834, No 3128 W,, Pusric Works 3

e g ¥ P e e A kT
I3

i,/‘w -

-

T
i | .

re s feeding and protection This 13 shown not only by the foreshore bein.
::.t;}:; Bﬁ:;:tlf f:(‘fﬁ?gf the walg but :550 by the fact of the centre joint hamyng Lutterly opened§,
hittle, which mdicites o settloment. It will be seen by the section that the superstructure 1s only
two i)locks high at this part, 8o that 1t 18 founded at a depth at which the action of the sea 18
considerable, and & wide sloping foreshore 1s the only protection  Beyond the site of this speaal
otection tae superstructure 13 three blocks hugh, and founded at a lower level The protective

?vrork consists of & rubble bauk 50 feet loog and 22 feet wide at the top, and tapered off at wither

' d for a further length of 40 feet On the to% of this rubble 16 conerete blocks, each 9 feet x
gnfeot x 6 foot and weighing 30 tons, will be buwlt during the ensuing three mounths, when the

d and sea may be expected to be invanably from the southward. The northerly eeas of the

) wmt north-past monsoon will wash down the rubble bank, and the eoncrete blocks will drop and
?::m a faung for the submerged foreshors, as was the case with mumilar work 1n 1877  As this
work can be done with appliances now on the ground, as 1t 13 of mmportance to carry it out
durng the present season, and-as 1t may fanrly be considered included in the sanetion already given

for the protection of existing works, Mr Deardmore has been instructed to proceed with it}
2,500 tons of rubble and 283 oubie yards of concreté blocas will be required, and the cost wall be

about Iis 7,500 \ \ )

6 The above work will occupy the length from 160 to 290 In the remainder of the length,,

from 0 to 400, all that 13 required 18 to fill up the existing foreshore with a httle addt
asoﬁay be req;ured This 18 10 accordance with sectxon% of the commuitee tonal rubble

; © "7 A 400 the hine of continuous protection by random blocks will commence, but flio 4
to 900 1t will be of gradually mereasing dimensions, from a single block lmd agal’nst the fzgot %{;
the wall at 400 to a mound 20 feet wade at the level of ligh water at 900  Within this len gth
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the depth of water 18 such that any waves of sufficient height to be formidable will have been
broken outsde, and a wave-breaker, as such, 1s not reqmuired. All that 1s re quured 13 & protection
. agaimnst the scour of the foreshore A

' 8 At 900, whero the depth at high water 18 25 feet, and from thence outwards, the

J dimensions of the wave-breaker are intended to be such as to prevent the blow of the wave from
falhing with its maximuta force on the sugerstrueture ‘What these dimensions should be are not

" determinable, ’p far as I am aware, by any recognised rule, whether based on theory or
experience It 18 a matter 1o which each engineer must use hus own judgment, and mine, based

, on the best data I am acqumnted with, would gove rather greater dimonsions ymn those 'sbowu
by the committre  The difference 8o far 58 cost 15 ¢ n~ormed 18 not very great * If the alditions
were made by ircreasing the quantity of comcrete bloeks, the merease of cost would be about a
lakh snd a half, but 1f made (as I think may be dona without soy 1nfringement of the ewsentia]

: principles lad down by the committee) by furning the intarior of the mound of Iarge rubble, the
inorease of cost would be only half a lakh I think I am justified mn askin g the Government to
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sanction. {hus modifieation of the design, so that 1t may eover my own conceptions of the required

conditions of slability, but I shall, of course, be prepared to submit my conel
consderation 1f 1t 18 considered desirable to do so P Y ustons to further

9, It will be understood then that the following dimsnsions for the wave-breaker
1n excess of those shown by the committes, but the excess 18 obtained by forming a 231:3§th
large n;:rlxble ag::lmstf Ith%)fe:}ce oi hth% 1“ &l? and covering 1t with blocks This large rubble will be
. deposited 1mmediately before the blocks, o that 1t may not be exposed to th
begore being covered with blocks. ’ ¥ P o the YvaSh of theﬂ 564

.10 At 900 feet, then, as before said, the width of wave-breaker at high

one foot above De Haviland’s mean sea level) will be 20 feet, and the w1 thwétﬂ (gtrﬁfgaf ;
morease t0 28 foct 162,200 (se0 cctions at these ponts) _The blocks will be allowed to form theny
own slope to seaward, cach block bemp suaply carried out by the wase-breaker crane to the
required distance and dropped into the sca, till the mound has reached the required hewght If
future storms should draw tho mound down to a flatter slope more blocks will have to be added
to mamtain the designed wilth at high water level The slope of 1} to 1 shown on the sections
18 that at which 1t 18 antic pated the mound will be ulc:ma.tefye permanent 1o form, but thuy of
course, cannot be guaranteed ¢ ,

11 The point 2,200 18 the Iimit to wluch the oxist.ng work can be utiliz
structure  Since the storm of November 1881 the upper blocks have been tied t?)(;e?ﬁ; E‘I;Itlht
pioces of bont railway bars cemented mto thém, and the top has been levellod wih concrete
Nothing more will be done tall, 88 a final operation, after the whole Iength of the piers Shali
" have been completed, the cappiag of concrete 1 mass about six feet hugh recommended by the

commnittee 18 pluced upon b

12 From this pornt forwards the system of construction will be 1n a certain ge .

Tostead of placim apnew wave-hreaker in front of the old work, the old work will ?}f’éz Zf"ged
part of the waveﬁ:reaker, and a new wall constructed musdet. By this arrangement th Y ?s
work will be utihized to the fullest extent, while 1n the execution of the new work the elee old

), of uncertainty will be reduced to a mummum. It will bo a continuance of the gystem of n;’(?rté

lutherto carried on wilh much success a8 an executive operation, and of which fhe cost 18 well
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“nan gy A, een L N lar kind will bo made between the ends of the 14 feet blocks on one mde Q
4 19t Dicrxner 1884, No. 3128 W) tml‘fé Woxkns JUDTUVSIUOTE k ‘ :,?:;ﬁ?ﬁ;ozuo({sao;ﬁ: 14 feet blocks 1n the courses above and below on the other sde, which overlap ' 2o
n A : them, and there will also be hollows and projections on a somew hat similar principle 1n the backs - N -
be introduced, whiel ' ' and faces of the two top courses, thus %;““8 additional tles throughout the whole width. A , }
known. Some modifications and some epecial werks, however, will Lave to i ! { further fio will be %Wen by means of a bent rail cemented wto the two blocks of the top course - ) O - .
to a small extent will involve new conditions \ the plan The old { l in every row, bult t ke %'algp whu:i 1;1 i}}llovz: ;} nt;h; t‘,-)?:ulli;tefetx;1 83033?; in {hg second xg::arsﬁ fr&zln g
3 tho other 18 ghown upon s ! the top may, I think, be dispens > doration of the additional ties prowy e c %
buﬂdﬁg ?;hsiaxﬁg?s"otf:og?ﬁ?egt:%Og?::iE::é‘:nt:hat ;(ﬁn‘tothe new building will 0‘;"::;‘}:‘:::&“5‘9 : 1% f pléglwﬂgﬁs}:nd hollows 1 the blocks thomselves. The cramp could be only very mperfectly . - S
compl g sect bot in order to f:mn a continudus line along which the setting mach 11 12 fert | 3 ( fixed, a8 it would he constantly 1n the wash of the sea, and the*neeessxty of fixing 1t before v
blx: o d tll;m1 :tfmala can puss without 1nterruption, 1t 19 proposed to build 8 “nn theold i TN . setting the top course would be a serious obstruction to the work 3
w;de f:: a ﬁmgbn;g 160 feet hx}d(, starting ot 2,040, ‘Lhis wall »ill cane aws{ﬁ f‘l:l’llt ppnoe 18 : \:; i& ; 921 There will be an wmterval of about 45 foct between the face of the new wall and the 1
wall (the space betwoen thoe two bein ﬁllvﬁ 1 with Tubble and concrete) till sulbe 1 ' back of the omhone, e ]31%118&):32 thvix%?ﬁ g‘ﬂk ‘b?f ltihetov;: rth:ov;;n ks axolying _The . b
¢ + W co W ] Tapadom - - &
goined to buld the section to the full wadth of 24 fect. 1 dimensions a8 ats pmloot'sbor: : o ii?:;ﬁ:fngfotf fhgp:ld ] formpthe soa slons ch ; og tgﬁlctl % llvgg::;riﬁer% vc;i :hm}: . ‘ i%
14 The now building will be of the sarme general chararter nllll' r:n(;()n%ll‘t al of twO lndﬂl’:“e : g ‘;i r courses that remain1n place will be removed to the body of the wave-breaker so as to leavep &e ' 3
but thern will be soume mo-hh;'ahom 0: d:itml‘ th“m ()th,‘ﬂl bt‘;ln;::efcd that for the fut:OX‘;O u; “ : geq face fuirly umform t'l‘he twto lothve:hooslrses, t}f the sea wall at any rate, are very nearly per- A
deut wal.s placed 10 contact, but not tied togother It 18 recomimo tion ! d will form a continuous foe to the slope of the wave-breaker very much -
plocks sboulld be bonded tag: ther, w0 48 fo form one wall, and o lthm :G:t(?: n::l; am h the “’12: i i > ?vc:r:;e ;ectlon from 2,600 to 3,800 r,y ¢ jas shown “? the !
The unboaded system his great sdvantages 1n ‘comparatively ehallow i e i dee T wa ; o o 99 There aré now in stock 800 blocks wh.ch wall be available for use 1n th bres
! 1 h on the foundifionsg, wh er, snd . e wave-breaker, .
have littie effect on the blocks themsclves, but niuch o ll blocka theuselves 18 8762 C0 gy ‘ . ' i They are not of the best form for the purpose, but they will be used 1n the under parts where -
the action of the sea on the foundations 18 lass, but that on the fmtl lors. At thesame o L ' ' ths s not of consequence About 6,000 additional blocks wafl be required to complete the wav T
tgxs fact turns the ecals 1 favor of bond fn’l‘ tgfﬂ‘ ou{or portions :} o ;:0 nP; o compmﬂmg foun O broakers, and there will be umiformly 9 feet x 9 feet X 6 feet, and weigh 30 tons bach e )
the bond rather increases 1n some respects the dulliculties insepara ! lio caso 3 23 The same system of work will be continued to the h B L
tion, and new dufficultios are mtroduced by the epe cial crcumstanies of tul?be dopomtod 0""‘1' ?ﬁ: i work will be curved round as shown on the plan, 8o as to avoxdl:e;re:f dr;m};: to;h?alxllg: h})uit
13, 1wl from e e e e kst DG forty | * gt e Bian, upog emblise end e o bt nindySow ot for *
inner slope of the old, and upon that sloje some ho ’ aither o additi > ovtain the harrower entrance The old
gﬁﬁx; h;g}: xlfliltﬁ;lﬁietlﬁmﬁg«f) f,}‘,‘ﬁé,‘ff:i &ﬁ:‘glz‘fn“ :‘l&‘i“ﬁéﬁ&’fh{f‘f?‘i‘n“‘i’m agfgﬁ“gﬁw«s b . ‘ ff:ﬁdészwvﬁﬂﬁg lﬁm 03;1!;(;:ﬁmggglge;f:lﬁ;h;x:ger;db m::fiﬁ ;h& ends lof e:clhe ﬁx‘fﬁfﬁﬁ; ¥
s i : T @ enclog
will be hughly mjurious to the superstructure above  lu onler to ““‘;’;},‘; h(e;cpluoe the ne“; I't‘;; \ E fillod m with tandom blocks ~The last 200 foct of the new per, meluding the portli)gxa?zo;egm&: :
possible I Liave mcreased the ditunce st which the commnttco Pr‘t;[ub lling more lear 0 ~. ~ entr:mee},l vqxl}]be made 38 feet mdei) wstead of 24 feet, and will be founded 12 feet lower than =
from the old one by 9 feet, and this will also placo the Line of ne . + that within the harbour, or 34 feet below mean sea level. Its toe will be protected by an apron . .
old rutble ks, and 1ncreasing the dxstrfm(‘ 4 : of eoncrete blocks laid on the foreshore \ il T
16 But even with theso precautions of removing the ol Lloc " aaa 1n tho or gnol wobbl o ; i 24 The work at the south pier will be generally minular to that st the north, except that, in i * N
from the old work, there will still be & grugter lubility than thereﬂmlly vest on the old I 3 iy ’ consequence of the advance of sand, the Yroteehon works need uot be commenced 86 near the ) E
unequal settlemont. The sea suls of the new bldieg will *““,‘“‘m The wew, f“"}’)&?’w be ° 1 i L shore, and there 18 no place requiring epecta protection Iike that proposed for from 200 to 250 at - T
which has been eonsoliduted by four or five years' exposure to th® t 13, 1t will be hﬂh “blocks ‘ the north piér  There has Leen some advance of the sand mnce the date of the latest gurve y
in the same postion s the old was when first bult npeds th:;ﬁc r' the weight of (t1 ecrha s : » (1882), and 10 execution rather less worll:l will Lo requred than 18 shown upon the aceom anymg 3
compressed to the extent of {1 {oot oruls imches ;nthm 4 {eW l;g:gng over mtlmt w:) r"“ at the ;1 \‘ ; E};:{ﬁ% E::;f;g;ﬁ, but for the present I have thought 1t better to base my estimates on the latest ‘ ‘
18 placed upon 1t, and to a elower settloment fubsequently ex us to the # aitfu fi S I ey - ‘ ;
}‘ezm This latter slow T-oma of settl ment, however, 18 not 18 u:::l thunk, the :f,q{fmxﬂl)’ . 4 1 23. According to tlis then the protection by concrete blocks will eommence at 1,000, and i
first 18 8o, 2t suljects the Llor Ru]m‘ greﬁt‘tﬁud m‘ei\dur {wtr?‘m“! Bl e ovils would be ¢ / " g wxltl gmd;’&l}g’eéﬂorfgm :E to t& hlgh-w:}f;er width of 20 feet at A0
eause of many of the orginal blocks Laving been brohen ! water 18 20 ocntinues wi

1,300, where the depth st
the wadth gradually increasiag to 28 feot art\ *3,3501:]%

1or commences, bemng connected with the existin i

ot to preYel ared
17 1t 1w, bowaver; possible matinally to reduce these ® ﬂl;' ;f};{ afier 1t ’;‘ Y’:?f; the
altogether, and 1t 18 proposad 10 do this by sabjecting each longth © roater thed t l;‘
h t%ee divers, and before the blocks are sct, to o compression x‘ﬂth‘“'E %ho work 8 111‘ o 08 B
blocks themsalves  This wall bo accomplished by placing n front ¢

to which pomt the existing prer 18 perfoct

26.' At 2,550 the new p
.y manner a8 at the north per

T P

/
¢ the other ’
aggravated by tho fuct of one mde bong mnreﬁmble to sitilement {had thery v
!

k1n th '
nnd 13 carried on to the head with onl ci wor ¢ same ;
; L different mrcumstances requr Such varations as the .
the S410 mqﬂo " L P blocks and the Titan e%?:;'e’rlggemlu:ms!:zw&;n cg: ef:}::m a:ﬁ; w;%gveg{x the overthrown )
(old rauls, with the interstices flled up wath eheap cort 1eom hars}, m‘; nngrhw o cﬂmprefound : 2 ? removed by blasting 1f 1t should be necessary t0 do 8o. The new nead wall 1;‘:1‘:’ 2nd oo bo .
tow of blocks, and having 2 we ght rather groater thau that of the bl m{t:r ts romaval 3t 1 w009 Of ooh , the old ohein the same manner as at the north per  The dulerence 1n the form of :ﬁn?W1 wih
w211 be moved forward tn advance of the bulling by thnl'l{)xtni:\t ‘ }E'pgm‘h wtable fab 1t . 3 ; : }2 ren(%ereill %ecessarylhy tixe dﬁorgzot positions of the fallen Titans, but there 18 1o g‘bjtgthea? ‘ o
to havs compressed a bed unequally, the hollow parta will be hitied ¥ 160 : M it, 83 iU WLl De scarcoly noticonble irom any acceesible pont of view n 1o
ttone bofore the blocks are set - tuch will 8 27 I estimato that the above works will
. : whie mgbs o require 8% years from the- re -
. to ntrodace another depnrture from the origimal dewd@ g fort L i blocksetting 1 June nest, or till sbout the end commencement of L
dlmnl\ﬁ,h:[u}):il;?f:of .ﬁlﬁ?ﬂ&? nI :: tl?: m-f;fumi”:mk ’the foundation 'bloln %ﬂmﬁm H foct “;;‘1; 1 v necluding %% er cont for eata‘nhshment.m:;nd.og%l Sg)% o;fxlt?n e:::n ate% cost 13 Its 45’90'051' 1
and above this there wero thres courss of blocks, ench 8 fect lugh, the wholo 1 % o and " / - not give a basis for dotermming the total eost of the harbo ok, this estimate dors :
1t 18 antonded now to use blocks 8 fuet lugh and 6 fort wide, of which there ¥ foot wides 0 " tahing into secount the expenditure since the storm of N nr as completely restored, without ’
jucluting the foundatron coursn  Theso blocks will ba stronger than those 4} s would ha gdlt b 1 h 1 ot November 1881, and the relatinn of that : i
loaa 1mb1% to bresk  Th Lo (1 el sdvantaedlat the srom comprerior® Ty {air " expenditure to the provious outlay on the one hand, and to the future outlay on th, 5
ere 1s alew the werd: ntal advantaged Lat g botter i A shall show (in paragraph 42 post) that a sum of Rs, 2,96,334 has b o ® other, I - ,,
to tg" ‘;d“ﬂ““‘l m ;t“g“ of 6 fect 1ustond of 1} feot, sud this would aecor 140 - : woiks and materials included m this estimate A 3 been already expended on '5
rato of progress of one row per day 3 - ¢ gwo block® 2 X l . N )]
s L 0 byt s st o b the ot e o0l 8y b L xpended e et 1581 s T SRT2082 ncludung T 1,539,045 -
o \ean eet), the upper ot locks o an ~ ; w : oro the
vint, +Thus the foundation nomsgpwm(ﬁmu gom}i& The rna.v;n for this 1 that d:ﬁ::untld“ ! ‘- sanction. from that of the habour works proper It also meluded the mlu: ‘:)f’}fg‘tzf o fteren, 3
I»e n p;::olu;ué tl}xﬂicul&);‘;u {nampulutmg both the 18 foet and the 12 Lot Dlocks t:\: thus syl ; . which had been acquired for the completion of the work and are still availabla, 11 matenals g
pown! ut theea ciities to the commuttre, and obtamad thelr econourrencd poured " ' J 29 Delween 31st October 1881 and 30th Aprrl1 1884 Rs ¢ |
departurs from ther recommondtion  The 1upe the top y 7 2 st October an r 9,08,088 Lave heen o
; portunos of bonding 19 preatost 1n ! . regular monthly st xpended, and -
e *;‘:;“ ";?‘;he:, w deseendiug  In the boltom course it 1a pra tieplly st of one ' ¢ s b 7 statenints purporting to account for the details of this e Penditure havo'bee;l
ok Fthn;smg‘ E.Sc::g\ v ";mm‘ locked topether by moane of 0 I»m}g!ﬁ m cn the t"? Jo wod 3; ; L
T - adapted 15 the original :vrcf;? 1‘:15'1’1':‘!‘96 mttha‘bottom o 1ﬂm Mok mei }:{‘hv x‘;gl;nlshdmg i “1 ‘ ,
* ¢ B8 vertmn ¥ B orsdy mm yreyiut op the hhuwax 1Y . 'S ¥ . N
, on ong inuth:az, a8 they hud becn found 1o do ut Korrs hee an d:}; Lo T thie prosent 64 ; 3 ) . 3
. N . . e o % £ 1
& . N * * ) * ' i ; L4 /“ § w» ! “
- - : . ! ;
% - ¢ a"' - t * [ ] )
=T = T = b: * - * s ! - b = f
~ ; - M A - # 3
= 1 * # E i ! I
f Tt . & L ! gﬁ - = . t - -
- - Ty o » s 9™ *




he acoounts 0a® ment of the works to 30th April last, clasmfied under five prncipal heads, which I would submit
fo which mo addition has been made 1t 13 ohvious that the prew nt form of t .

be bﬂﬁﬂd on

4

for adoption m future pocounts The following 13 a summary —

=3

4

| ’

! 3 ‘ ! > e
\ z s , | % ;\\
4 I ; i § b
1" { o ~ N N\ %z%
‘ * 3 k i 197 Drcemprr 1884, No, 3128 W., Pusric Wogxs. 7 ) 1N
-,.MWM*”M’M % &R . PURPPR IV o : ?
. 4 H [ \ v £ 4
. ; - ‘13
N N 93 W ric WoORK3 : 1508 T 87,230 for new concreto blocks, Ra. 58,079 for various repeurs B3

\ 6 191 Drcexesz 1884, No. 3123 "} , PUB e 4: \t and 3@%6523?0? p‘{glx;?:;d m;)hn}biry,lugc} 1{sr§7,7b7, ﬂiﬁ net ﬁ%reasm the vugxe of nmssued é(:. s
s 1 ¢ h r 18 The expenditure under item aro ¢h *

e regularly sobmitted to Government, but as, 1 conformity with the mfexible rule of ﬂl; 01:1 ‘;‘1‘:}:; :?J ’ \\i igfﬁﬁﬂﬁﬁi ;ﬁe:h?:;i?ratmn works. pe ¢ (D) aro charges / ,
’ ’ cOTTOE i %

Werka Deprimest sy, ol chges e sl s (0o o vt 00 Sy o v N ey el e e |

sanctioned estimate, Lhe acco i ¢

raal
PRt YOy

o s

: only Le viewed s provisional, and that any veal explanation of the exponditure must

[

| ot
5 | | Name of acoount  * Expendit
an sutire re-arraxgemeont of the staluent puh I a.ppt‘nd By ' ; ' Sanchon:i estunate | ame o "‘:""““ ) tpet; ; we ‘ . . g,
30 Atmy request Mr Thorowgood has mado such s re-arrangement, 0£n?ny(be classed 88 2 N 5650000 e - I Ongmaldesign” . .. 58,57,840 3
. copy (appendax A} From this it woull appear that tho total expenditure ) A ‘ 200,000 s o I1 Moorings . ¢ e, 190,589 "Iy
¢ follows — - § ,\ ; III Cost of cstablfxshment dunng ? - J&:‘
o = ¢ C suspension of works , 1,534,994
1 Actusl work, and purchase of materials for work o . 443310 j 4 \\§ | \ IV Gam and loss of land . . 4,82:114 : ) L ~
9 YTurchase of lard threatened with erosion, and compensation for 0 £8,075 }; \ ‘{E, . o, V. Restoration works . .. 2,906,334 :
land washed sway . . 6 041 y : v ———s iy
3 Estabhshmont, und salares of foremen under agrecmert 2,06,0 X At o . l : o Total sa per cfficial return . 67,81,871 &
“ 3 ! Al ! '
Total .. 9,08,0 E N 88 The first of these, 1 would suggest, may be conmdered & closed account The official !
— ¢ the E R ‘ statement of exﬁemhture up to 31st October 1881 has been amended by the addition of ;31:'11 &
od nnder tho s“pmntmlunoe“’ 3 X subsoquent works a8 are faurly dobitable to tho design, and by the removal from*it of charges n
. But as the first snd second of thew atems were 1nowsr nu t such, W W 40 1 . ' which mush still be k%Pt open, some bemg transferred, a8 shown in the appendix to account IV . ' e
}lmrbour works’ stafl, they should bear : -)leu: fxgr thrgﬁ fiﬂ‘ %h:alf"?t . (Z;f :ho fmrsonﬂ employe ) ‘1 . and some to gecount V. (. | ‘ o 3
0 per cent for the first, and the snm of Lis 6,60 (the acun Ml % . 39 The sacond (moomngs) must be kept b ‘ f
P ursi, . s pt open, but no further expendit 3 Y
; i for the recond  With thesa correction  fhe tems would atajld thus us § 3 411 the restoration Works ate Further advanced s arnondol el nt?‘iho;g?ggib&gm{ge% 3
‘ - 1 Actual work. & ¢ 4,673,309 § one, will then have to be submtted g ;
" ¢ ctual work, &e .. S R 1 K ¢ \ ? 40 The third (cost of estabhshment d 5 Y
: 64, N {cost of estabhishroent during suspension of works) I would ¢ .
4 2 I:muhfmo of lmui,‘ ;E.c. 2 . . ¢ k. . 1,5 1,901 3 r}" trouted ns o closed uccount A liberal allowance has been made for t%m legltxm:t%{i{:?:tﬁf? idfﬁ %»E
; 4 Liablisbment Cost Gu [y eurpension o1 wor S 4 , mtendence of such works as have been going on during the general suspensy per. ''g
3 i g g penmon, and the sum of
, 4 / . Total s},ﬂ‘"\,(ﬁ“3 J {; ' v Rs 1,54,994 18 the remainder ! :
; ) MO i land) I shall expl '
. [ ” 1, ¢ the , 41 The fourth (gan and loss of land) I shall explain more fully further on, snd
2 31, Now Lwould mdonst that he lost bwe of theseiterrs, shtongl faurly deh-if:"—;‘: ,:?anf 3 A that wlt ma}ld bo trented from henceforth as ouo sude of & Dr and Cr acoount . ’ how
¥ i, P vy 11 25 and should be hepb daet™® T der I ] 42 The fifth will be absorbed 1n the regular sccounts of expenditure on the resl
arbour undes beking, ure not funly tblo to the amis, . cunmetanced t t0 3 B dor th beads - Sanit bt reslomtion
! statement of expenditure  Laketl™ tve oocamon further on tp €X] lain the Qt that i 00 b o ‘ works, an%W{u ﬁ? ear un targ ﬁprgpgg 3%1 8 1 1: nchlon isashed for an estimate of Its 45,90,051, '
f which the cutlay under tho eecons Lead was iveurred, and T W;lz :ﬁ{‘;}:‘i‘: :"3;1 o8 '}i t: lfl‘(kh ot ?g:gfghv:eﬁcf:ubm??;;na d(?ptmfl, o g;ven :1 am}i:fl dfx %'St charge  The estimate 1tsolf, in the
‘{;’,PF." ma stawmeut} of gmn and )}Sg of lu;lui, n v::lmdl tthc;rgellt{ T Ftal L ¢ houl 1 % 5 T bes aow £o retarn o the subject abovenamed «t X 1load -
101 rezard to the thurd, L necd  Jy ray that to add st to 57T submut that ¥ g now e med, the gan and loss of land  Thissubect
- secounts of erther the old or t | new waks evuld only masdo i bas been treated 1n former reports as the “sand duffienlty ” and the “changes of the eoust Line,”
appesr as an item by itself ( oo :luding post :Y . » but the t}:rlvohls.tter gegx;;%)twn? are me mperfectly applicable to 1t, while the first ropresents ihe
32 There remsiis (0 be ue tunted for the sum of Ra 4,4%,97% m-,t :mmt Tius B 8 result whio lff‘nﬂ promaoen - ) ' g
mansgen pt, Do 488,369, Little riore than lalf the tolul of tho omaual state i 44 Tt will be rewemberoed that from the commencoment of the works it Lecame manifest *
be clowed under four heads, ae v der — " that there :;(B::hlfélﬁl‘;imegﬂ of eaén;l up amll‘ down the coast in opposite directions 1 the two :
* > 1.13,618 % b mor;:g:ns,'rhm m Oven?ent O‘Zgﬁen ob:(gm st:iﬂb to gjrtg dunng the south-west mounsoon was the :
' A Btone revstmnent for Frote« tion of shore north of harbour . 1'17,769 ; f:;;mc o of the shore Line on thg thmie th y the harbour piers the recult was an annual o T
B Expuddure debitaslo to the onginal der . "n0.509 morth  The plans show the ioo 8(;11 0t e harbour, and an annual retreat of the same ox the ]
g }Expendx‘,ure consequent on {he storm of Novembor 1831 R 3:076 % Line shows the most shorewsrd gfmm, 102 1?:1 cﬁe‘s:;r:rsgl ffor ‘g;e ‘ast soven years  ach blua i
» Bxpenditure 1 an';mpahon of the restoratiun works D e ¢ from about March to about Octuber, and then retreats fro?rf Oztﬁig h)liiﬁ[u\:’?oegrzvery ty ot - |
i R . . ol 443,972 ; 1?orement deoreases with fawr regulanty from year to year, as the length of shore to be mﬂe:“ 1o of N 1
i i , . To . (:’.’_‘ - the depth of water to bo fillod inerease Yt is clewr on the one hand that thero 18 N 111 1 od fmd .
f s obje" of & lunit 1o the ndvance, and on the other that, conside 1w dion
33. The first of these 1ems 18 part of a total of Ry 2,04,627 ox ended 0%

rng the dorreasing ratio
advanoce, the tune when 1b wili be 1njunious to the harbour 18 stall 4 > am the rate of
gomed from the sea up 1o the present time 15 70 acves, sall very remote. The aron of land

45 Within the harbour there has also been an advance of th
almost entirely duning the years 1876 and 1877, when the northepfgx? ;ang;:g }.)1‘11‘: o took place  *
the northerly, movement, the south pier not having then advanced sufficiently to o only barrier to .
?he {atter yesg thers ha,vatbe:u som§ variations 'in the positions of the lng’lr; m?t;r:ﬂ]tl ét. dSm:o )
ocal eauses, but no permstent annual ad 'h £ y 8, dae to
18 acres ., ¥ ’vmce . rﬁ ores of land ganed within the harhogs &

4G To the north of the harbour the remlt 18 as might be ant *
the south _ The preponderating northerly movement oigsand mﬁg’é‘?ﬁ?’mﬁ}:&?vcm} of that o
an accumulation ut t}}e progress 18 much less regular This 1s due to twrmmn tustead of
natursl, the other arlificinl. The natural cause1s tlus 1h 0 tauses, the one

’ e sand within the gt
waves 15 subject to two distinet movements, the alongsho 16 Slhiquo e
L ; , gehore movement due to the vllique strole

)

and Intherto charged to * Contingencies.” I thiok it mught fauly bo p aerd mt:.h‘it aho‘ﬂd b ;

{m‘y as the purchase of land, for which 2. 18 smply an alternative, but, at 8oy ™" al
ept apert us an exesphional tem of expenditure jnjuro

the
g 84 Uem B conmsts of Re. 75,022 expended on levelng and clampio8 ¢ the workz

orbions of the piers, and this would have been done cven if the remaining portio®® “ipe moath

n
‘ w gg’ix”gi;:;%ztd"i“ég%ﬂa by tne storm § Rs 16,328 1s the expenditure on mooﬂngs;}z‘“?_, covers

1
f tevio s to the storm. The remswnder of this item, B8 brom ¢
. %;i %ﬁﬁgl r°f£§”3f’ on na extension of the town sewer at a spot moro than bolf arz‘nh;s 19““)9%
Toe. 11999 : wrgeatls to the harbonr funds on rathcr questionable gﬂ'{l“ds N i

3

or yanous emell contingent expenses

= ¢ et }
’myg?: s}:‘i‘!:ncxnmgs of Ra 16,435 expendod in clearing away tho wrecks of the two li?pg.a’ i

! {the proceeds of & szdsn t:;hf.’h:nd this ha to be reduced by moro than huif of 8 sum of %l:mlﬁ’nuﬂ

| easly separabls), Ks 17,30?‘:”‘;";;:36?“1&'1&}? of the barges nnd soma other old WM& o g and
®owing away for fatut on the rocove

rin
use vy, remcval, pucting, and orty
avmagsd in the siorm, H of moorng mat,?nnluz and h s 5’.221: ropurs tt’) r rvate pl‘O[‘ é
% ’ :
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\ ‘lnch is
» of War evement
the wave (and thug 1 greatest in moderate woather), the othrr s {ransvorse D)

1§ accumus
on or off shore acrording es the wind 13 o4 or vw share, Thus the of «bere wm«t;:; iﬁth, end 8t
lative all along the comst acts with an sovaraulative alorgsliors movemeut %" onr, ETOKYO ull
erosive movement to the nortY, and the aa shore wind of tha remauder of the gl{x o seonmulati¥®
slong the e, acts with the cromye alonzsbore movement to the south, aud ofy, snd 10 oppo”
to the north,  Hence the frres are in hotin sonsons acting tn eoncert fo the eouths 5oy g they
sition £0 Lhe north, nnd the result 1e mw b greater ure gulanty w tho apnual (haog

Are 13 opponition. d Yjmf,(,(,tne

47. The artsfionl cause ol irmgulinty is that whenever enmon 18 "'““‘ri’,’;t‘;‘f they drive

Tacasures aro naturally st once taken, anl thess counternct the loral erneions aur 1o have heen

» 't},. to some other locusdy  As & whols, b wever the protes ive meast red eppen lrenly stateds
¢lioreut, for whie the gan of Lind o the swth of the harbour has beih 83 ond the luuit

70 anzes, the loxy to the worth bas bacn culy 41 acxus, and tlus, of course, ¢ nturely 162
of tho protactive waks.

t
43 For the aBovn renerns 1ha ~on lnsions to by deawn from tha records o FI“:‘l‘d ton to the
the hnrtour are rouch T'ay deflite than theso drawn {mm the reoords of the w??m‘or futar?
H6th W know that ercatm 14 go1g 67, but both the rate of it en tha st ?) ;nud'-‘ upon #
819 Vory uncrtme,  Nevertholess, I thi ik n jrovinoan] seitlerent hat naw 00

tolers bly entisfactory Lase, ntd I worhd wok dcr & contirtiativn of it g of the

sta h
13 To axplain tha prescnt sate of oo gueston 1 anust go bk o the (aily ;:ho nort
work ?.'hq part of “"’x'h"m affecti ] v m‘u r alout two Tuils u.rthward fmmg lﬂtld“ﬂr('}.
'Pwer For threo quarti rs of & mile thrre wee o muls rond along Loe shore, g o wrtasd 8%
Nde‘ of this mad stand 1n niteoession the Mwlras Junlway Cunpany 's 143 “I"uﬂ‘m,s' gud?“”.']
ofhoos, the Bulen Swirien's 1ome {thes ara shown on the plan), seme Wwer. ha? (lately

il \ C()l(’"mn s
P:'t{}:::i %}n%‘ﬁ"&c}?gl compound b langing ta fhe lite ougrable J ¢ ) ondtnt

the ernment), and a cluster of wnall brck-bialt natae hlm;m‘w cmwnoﬂl‘
3 e was no regular road, but the ehore was ooup i d by but vi'lnges, With B0 o0 u €
. buildings, and touler yards A Ditle slau | are Bvo swound-clus Lungnlo® s ﬁhwt y the eherd
woun 1 aving a d,a.l-,ﬂ‘ of 3 na 400 fead, beyon ! warh s g ol poal lmr.ﬂhl wi but foW
To the northwurd “of the last of thess bun ralows 19 8 paties v ingo with ® .
prrmanent buildings, and bey ond this agriculturl lun}

ara f0 .
90 As the north yuer advanced into the sea i 1370 the firet elects of cromon ‘“mt"” of 0%
#ite the railway torminas,

These were Lunadiately me a dopeail of stone® 888 Tlght

erela, and httle inconvenionco resulted  As the f:::‘ :dl;{xfgvl hfrihr.r grawall, tho‘-‘,lo of

:K?'m was thrown further to the northward, and the prote ive works asumet b

to 3;“:*‘6“3 etone revetieut betwoon the rewd and tha sna, and npon thia hnd bf"‘“_o 3

: . 214 Octoher 1851 the sum of Ta 81,099 1t txtinded to o pownt 3,450 feet B

pler é;zid ; ::ttle beyord Mr Columan's propurty, ' 1q ovolBd

i ¢ wterm of Novemler 1881 showdd, as ha antioipatod, th it ths tbe et

' ggxﬂﬁ G?Jﬁdif‘{"" of ntonn, as the Grut was worked 11111}: i‘!‘m #an lphv the actiod :tf“" of tbt?
rbonr wrrrksub ;‘Ks clove to the road wore d ozl and were rej sl at the ap the rere

) s Vb on the wholo, the rowlts of thy Borma were not scaous s fot &2
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52 Bat the Qtest

UrRn

{1
' !ietmon
Bow prowwantly presentad ¢ How far is thie l‘"’w’“w ' \d

g3t #O%
JLowent, Lut wostly, srd at becaine cvilent ﬁ;a ] ]:;
n{ﬂ lumltthnn the Lind atacdf wus \'”‘mr 4 m solf sho{
ant {2 v psi, l antisht 2
. eroson would e . wns fully jnstafiatil, as far n‘i m‘gf;;ﬁf? l.?:pm(l‘; that pmt 'el):: L
much farth ¢ e of the value of tho 'luud. toas wonld pot be heﬂﬂd:

Teq n
of shoro, b tendufl oy e0 lod that the ex lstmg revetaant shoull be &1 £ w hw?

ut th northw g nY
ot the shore fo :tpbrzzﬁd that ng fmu]' sulliciently (o mako a furr junction wil ,:xl;d ‘buwﬂg

o e profactiay sl N 11 thel t nd
arther questions of eompﬁmﬂe" Rorthwarg should 13 o‘uld ha ultomy tod A rnmenty g0 L0
53 The LTy Fivate ownny '0‘ ¥ u!n hinsrd Ly the Qove
86 Teoo 4 sloul:
R and extended at g &"é‘“&dg;om have myeq 1, ould s corpi®
: cormpensated for, at g 008t of 1'13’%3 and x?&' farriel out  The revetraemt hae beell its Jos#
ths onginal revetment an(i Rs, 2,3 W73, and \hﬁﬂ‘*" of land have hecn purohss Jg spent o
I put forward 1n Pmémpth%? m{l tf Wung (f”n:::tm;mi togrther with the Re ?;%01 ; 41’ which
64 T Bhave now ¢ ® debig g » TOAKA up the surn of 168 %7500 Lo
. 1 allow that the g'rento‘bﬂ{iv:)f‘t} what t}, er udo“?! ‘éle * Guin and Loss of Land 1}"(‘“’“ 1 wlulo
T . of the coount, g delayod th !;t‘:sf 1 st 4 the !:;.\3 of this mogornt will be basel, an‘1 woi0B
. 55. 1 have mettioned 1y i T Will big thie d;ﬂwait)"‘f- I submut that the longtﬁhé of
%:z'zéﬁ tﬁt 99 neres remeun, 'I?O LYL T and we AT mtnl»lmhmg it ﬂglmd
iec to the barbour yo fundy "40k thers ara 1! lx’xﬂm"“% ol thore 41 lase beth 0 g0
l - . Thewy ¢ tny 't Mled, and under prosent or v ccaupte
\ « B, ato ashonl by placed 1 the new P
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; 19t DzcEMBER 1884, No. 3128 W., Pusuie Works, °
In
- 56 Then there have been gainod within the harbour Linuts. as stated in
18 aores of land A great part ‘fa this has been utilized, and two l;?go Moﬁ.‘ﬁ‘fmﬁ""h e
pon 1t by the Marme Department for port revenue purposes. - The valus of the accommodation
hus given should be credited to the same account, ether by the land bewng transforred to th
arine Department ai its fair valuo, or by an snnual payment proportioned to the use made o;
he land 'This payment would no doubt incrense from year to year.

“ 57 To the south of the harbour 70 acres have been gmned. The Cormy } V
ave appropristed an advantageous mte, which, five years ago, was n the '“rf?s:;m‘ih?cipﬁm;gt

, 200 foet Ly 120 feot, has been erected. Another wto has been approprated 1n wld-

nner by the Marime Department, on which waa erected a shod for horses Jandod . & sunulay

her buildings of the same kind will no doubt folluw, for the situation 18 va.lua‘b[mm ships, ‘
hough 1t is no doubt grafifying to see 1t utilized, it 15 somewhat inconsistent that thegofxtllz. e
?"*“;E 1t bos becn acqured should be dehited to one department, and the turns crv.fhteﬁ%
anofher - .

i~+1 58 The above are Government appropnations, but private mdividual

the new site g‘he deallfrsfwh{)se tumber yards gxorth of the harbour wes
rice out of harhour works funds are oceupying the new beach south of th

3 gurpose vent Ji ce, or of rent 18 paid it 18 not credited to the harbour workt :om;u for the
" X

v, 59 T apr well aware that if revenue were collected from the sour

! ;vould make at present but a small show 1n comparison with the expen?}i:uzo,hg;: :i:n;i jonted 1

' that it would increase, and 1t 18 also demrable that the mew land should bo reoo : ,:Smm .

E property whioh has been aoquired by the Government, at a cost of nearly five lakha of fnm’ us 5

i tht gomo control should be exercised over 1ts occugftmn I would add tha pees, and

t £
é . out a mode of utilization of a portion of a site which would ultimately add L om sbout to powng

9

8re also profitin
ré purchused gt g ﬁ,:

koame ¢

of the whole " mﬂtenfd{y to the value )
¥ 60 I would now beg to submut some remarks on the future utihization of th b -
. although they oan only be followed up by definite recommendations for mmo?iggb:,cu;’ow%“’h-

*+  small extent, are, I think, especially called for at the present time, be 110 8

. cause t i
i lately under discusmon from another pont of view A proposal h ® the subjot has boen

l avd bO n
., Position of the entrance, with the view of obtaming stiller water 1 theeha?baodui,%u:ltg ttlgg

. proposal was not approved by 8ir John Hawkshaw, Bir John Qoode, an -

' reference to them bylthe Seorgtary of State, 1t may now be copmdered :{: 1; ’I’loi;ﬂ;m’ %okes, on

# necessary for me to say that I concur in their conclusion, and I only refer to it now as 13 only

% suitable oceasion for ponting out what may bo done for umproving the a.ocommodatmg“?mg a . .,
1, harbour with the entrafce in 1ta present position. ~ n

'61' The memn pomts to be kept 10 view are— , ’ ( ‘
© """ I~—The safety of ships v v
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P 1L —Tho facibity for :oadmg end discharging cargo boats alongude the ahips.w Co ?
o 111 —The facihity for loading and discharging cargo boats ut the shore ‘ :
;rw N 1V —The safety of cargo boats and other local oraft in bad weat her | C
A 82 With regard to the safety of ships, I think i § ' -
;x k reay bo so.new hat inronsistent with tho pﬂgul ar x&gﬂslu;:nn&:a iﬁ;ﬁgy p't:nfderstood, though 1t
g&f;:: , vory uscful, even though 1t may not be & place of abulute safoty 1n ,‘rbz }:qa h“!:hmu' ey ba,
714 Madras were & termunal port such as London or Lix erpool, or even Caleut{;z“es Bsmnns it
want of absolate safety v:ou]d be & ser.ous drawback, but Madras 18 nssnnnanol' ombry, the N
whero slups or Iy remain for a day ortwo, and are naver dismantled A stv aport o call, .
ot out during her stay wn the port, and no saihing ship would over eamer's fireg arg never ;
£ seftled weather, without every Incality be g prondad fur bep | r bo admitiad -
~+ sny wind  To bo caught in a oyclone at Madrss, therefm;r
. »eyclone m mud ocean, provided nlways that the hin » 1809 morg
that 18 wanted, and not 2 sado wvmng 1n he ), "}} 3 8ot 0 5o,
.. Now,1t must bo rememberod {hat the 4,0 5 bof tha gty
without notice, but occasionally, indeed frea ““;‘g""‘m—’! sburmag §y ih
This 15 a soures of 1oonvenience, ‘bc,(ammmqumdy , the oticg ¢ 8 P‘fly ol I '
sotual advent of tho storm, when the Freeautiong harg ¢ A f’zrm “”F,"ll hi!
i st ey (Lt ik 0 oy
63 But thyg ‘ AR withg th S Bftog ¥ T 1 G; {
lion 13 81 meonvenjq ; W Daygp, AL, VP, ]
P d"f SIS arg bottar poagyd. 1 TOICh Py pey B Fitfy 1 o Tery *"'?j{x i
lven y orded )y a} fs 5 ¥ g {é i ¢ §
35 40 Wfiyfgy, 1t 3, however’ ﬂlé; ind the 3y, I“{“ };5 . g}
years thoep, L Glly EJDaH d l . mmn« ! fyn £ |
seg dve Bct O HI"f}m 'i‘nil”f» ) 1k ¥ #
v and pot bﬂpum lfn wa 3*/ B A PE Ly E:
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r than ancho

| wenthete ot

1 mﬁ‘rﬂ%ﬂ;“:t ?’ almitted that, in one ponpe b a ghip s woree off in the h“"“:’f" m
Las ot \ WAla. Plamslpat tyma at s earlor sfage of the warming wand and "?
Aty pdo g foc® berran s the diwen'ty of marwuvnng the shp W “lmqmlg dmish ¥
!:mmg “m{f"* 3 Loy dofereit qaactor’ T gt thin e an evl which wat eoriait };bv pit of the
marn :ngx ste movt.ng atd warpi g ﬁpplmﬁi‘*‘! sl goore fnal Q\P“*ﬂ“"‘“ {it\} » fhl[‘ ;:
somed o {iﬂ' and it dues et touch tha g icstion of X o u'tanate salets ol hmhm‘ﬂ»lv ¢
g “:m *h oo waaertsd Dot the harloue s o teap froma which enspe woull be !1 o at of the
M fr:n gx;)f‘“ spe be 1o oury 1n 10 years of the commasder of the ship, nnlthe wit * .t the ot
pbyly ¥ r:vhs:c"fh and the Metewss 1, gival ”D’K’Ndfﬂf)’, wre ”.n"{ggnm;udy (o n ‘itmﬂﬁce“'lbl“
gy I‘L il kaown pevear b s, bat, gn e et ng consfitiona, st bhanilea s the hmght ¢
" e}.{,}_;;, i";}” A then, that the doy and ¢ wlaclately sals berthage for ab ps 18 ptrexdue® ng
213 sl ra ber on son i rtal than on jractieal groan le Tho bas W parages 80

naw v by 'n
m:‘":!::f':;: 0{ I"“n;:" Abl t} ut &in )m ‘ﬂ‘“I ITY th"!, whdq ]{ gi'".’ "q‘t;y noew ?‘1;:“% t&’u, add
that I da nmn{bmll“' " Jeavod one o1l of vory rare orearrenae ul lod bl It ‘f ?,.m.ni the
CIrsumstay e 0!“{.‘ ¥0 this oo avil 13 fres s ahle ab w e futum Lo, bt 8 ,.

65 With ro ‘“}"Pﬂ- ;m!nl Wt warraut the now ssary outlay, cargo I)O';"‘
longvids the gl b o> 0% mecnd point, the fu 1 o and sLst ntRing Y pelo

-} v w Ll ‘!r ].m-hn :3410 ¥ pdé

old system th:&;f? the sdvantages o y " s L that

the prosant over the ol 1 system are uby ¥y 19
Bhe swung with lwpll- H:;;;whwml at n nuilo or upwards fram the n)iwm ta n single oW hots x"‘n”&
1 which 0 the winl or the current whichever 1ight be the srongeh for 8 shiPr

e¥en 1 ord.nary wm:’f“”" wes from & thind quarter A mnmk" uncasy "’ 1’“"“00.; to
i 14 dutlloult o tiagine, and all amounl ber, while b todd $0 yeb

800thor disturbance, the win o', boals had to crowl.  Thews heat were subPU g1y bY
'ty o ' Trs Do s ﬂg"ﬂ" hrg(
ooustantly driving the )lm::?:d waves, whieh woull soarce ly affect the ship exw‘"tmi‘;:, tr

forred to and fro aginat {mr sl ’ D)
m th . des Undor thess ciro imstanoe s onf, un
(11 men to & bogt @ boats  Thon the bonts had ts ba rowedl ont snd b "E‘:ﬂl:?x?.lo o]

carr
tion was one of Litt] TINg two tona) over this wmile, and thryugh the surf \rar don®

a dan
800(18. &nd the deﬁﬂhtp)ngi:!r‘t[:‘:’;;ﬁgm‘t onst, both 1n s'w labor NHP!‘“ wl, the dr i

wpa within &
quarter of s mﬂe 2 tbw with ﬂm Prescnt lyu‘om ’1‘1»; l!;lp 18 RUW l\l‘mlght‘ (:‘; }w&ll uﬂ\l

Plete 1y ‘out of the current, and, bong WOV eed ‘bf
ad faces the awe,d  The wind waves whit

agrod 8
+ 80 that the latter are far more I n;;vrm meal!

tlvantapeg ot pdo ar (b oven

Of}fh‘; odxlx-«hom awell J}é\n if {3::;1; :.,‘;{1,::;,3:;;}.?:1m},«fh‘{,;ti‘l omain

are gutfiuent to expla o th SpREAZewent adingt, ame e lurtion), the advantag™ w h“blmr

fo()l‘m ]t in 'uu'y wjmt?‘)f{\?{:‘}g tohf thﬂ not J}lf)us Ill(t th“t S!l‘ vy ﬂ'fﬂ o gnr t() gn(n\f :!henl“ Lbl’
o A% the 0

ue object paramount 18 altogether to :;i:ptr%:;;:ﬁgx: I::n bo ocdure e b ter, B

284

gained so far 10 mmply to the loading and i hargirg onr

that g
it 18 not much, b 96 t0 the reduction of t}
eifoot he ﬂ;x;;‘:;tﬁt:mnﬁfr Water ouall 10 wa
")

pf?

Jvoot

[ “lﬂ ’w]({
14

1 have Iﬂ‘:‘“

: nvl‘men

g0 boats at the shores th
8 1mprov ver, whale vnrtlmthnmf“
fmants to be mnlo which WY
which are 1nanparnl, Do pior wan made for one g aneon¥e g1
T e W " T

1 t
obviously much more convm:?c?é"‘ut smooth water g height of § furt would be ufhorest
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2 Paragraphs 27 t{)pamg raph 37 contalns My recommendation a8 to the spporbionment of the

named n paragraph 61, the salety of cargo boats and other local
cmft.ﬂ E::f Iu.q'ct ei.“fl:'};:hn:fy opinion, xt‘.he gost important 0{7 all AsI have already shown

o i:; w;sa al son, but thus 18 not avadable for local oraft. 1f they cannot safely ride at
B ;;s Ve a ré ugge :b aul::d up on thé beach This necesmty obviously hmits the size of the
anchor they must 1 Masula boats cerrying two tons can be beached vven whon loaded The
craft to be employe 12 tons, which were introduced after the screw-pile pier was bult, con be
oargo Louts mrrymg“ oro formerly so placed 1n safety during the two bad weather seasons of the
beached omptys a‘r?f o of b0 to 100 tous, whu h are essential to an economucal system of landing
year, Lut for Lighter for a steam tug, for & floating derrick for Litiug heavy articles, and for

and shippiag O ) oinand 1 sure to anse, boachung for purposes of safety 18 not practivable, .
Saf:: li.i?m.txaug bertl’m mast be provided. '

v antieipated that eraft of this deseription might have safely lain

72 1 hﬁ%"f:tﬁ;g{:?g:; oo 1 the worst weather, but I am not prepared to resist the
at anchor ;mtllw contrary which was produced by the effects of the late storm. It may be that
impression to will be removed or modified by furtbor expenience of future storms, whon the '
that im!’re”w]t more eflicient und the opemng for the entrance of the waves reduced; but for
bmﬂkw*“msl‘ﬁ;u gpssume that, on the threateming of a cycloue, the present area of the harbour .

) the I;r%fntflenred by the sea-going ships going to ses, and the local craft in another direction. :

mus

thus direction to bef | ,
v hu;x;s Thé 70 hores of land gamed to the south of the harhonr and deseribed 1n paragraph 44 of
this roport soem to puggest an Answar tn the guestion It willbe seen from tho plan that, mn March
flf}f EP eiir, tho high water line outarde the harbour was nearly continuous with the two-fathom
o tf':ﬂl’ylnh;d@ Twa years bence 1t may be safely predicted thut 1t will be sometlung hiko 100 -
: §2§ further out Now, a dock or basiu 1,000 feet long, 300 feet wide, and 10 feet deep at low " v~
— water, with an opemng through the per into the barbour 60 feet wids, covered by a jutty of
- concielbe blocks running northwards trom the paer for 309 feet, would provide accowmodation for - -
1 the wholn of the loeal oralt, and would enst, m.luding & stream drodger for the excuvstion, about
~ " 1) lakh of rees, and for an additronal half lakh the area of the basn coull be doubled. -

) + 74 1 4o oot suggest thie Jor wmedaato exeontion  Craft too large for huulhing up on the” - -
i boach shonld not be mtroduced Lill the harbout 18 somewhat more complete, but I pount 1t out
gencral terms as the duection 1m which ithe barbour may be extended, and developed to a great - . ~
* extent The baam wonld bs, 1 the firt 1stance, a wucre plave of shelter, but a boat wharf - - n
" would soon bo established on its landward side, and {he frortage would become valuable As s T
1 ’ the high-water mark advances seaw awrl the basin woull be widened, apd 1 course of years its ) 3
A marxin woakl bo so near the deep water m the harbour es to suggest the poesibility of .
aea}\lvar Hauce K‘;&m such capabilitios in the site which hes beon added to the harbour property

1 % ) 1’{? er; tll?:tcl: aru yustified 1n antierpating advantages which will go far to compensate for some - -
d i mntment m t,i?w degree of stillness obiarnable 1n the srea of the harbour itself, and un .
e,‘;ﬁ;ﬁut for the five lakhs expended 1 protecting and purchasing land to the north. .

’ at the 1den of the necessity of boat shelter 1s by no moans now. It
0 flt 1:;;’5 L‘gi (Jfﬁgtzgong others by the present Master Attendant, Captain Taylor, as the - -
g urgtt ); Madms, and, 1n the visits I have paid to several other ports of India, I have found N
1ol Wﬁm ;:;t of Janding and shipping cargoes 1s lers dependont on the eondjtion of the ship’s
thnit . ce as to expa:u re or distance from ebore, than upon the power of employing larger or -
am:ﬁfmixi* o boats, und this i 1is turn depeads on the facthities for giving them shelter  Bat ‘
Tl ugz Le ?{membémal {hat at Madras & boat harbour would have been anpracticable on account ‘
1 frélhe movement of sand slong the shore unti] works hiad been carried out far encugh into deep '
:&atpr to stop the sand and ot the same time to form a ship harbour 3 . :
}1 ~ 76 1may further suggest that this boat harbour would form the most couvenient access to g .
f tor communication with the Bnohingham Canal, and the extensive system of inland, .
a lino of water The distance 1s aboat a nule, and the wotermediate ground 18 -
b t
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y almost ent;reli:?j::gfmg report has doalt with a variety of subjects, it may be convement 1f T .
77, As +é of 1ts contents

eoncluda by a conoiso resur deseription of the proposed works of restoration . -
1 Poragraphs 1 to 3%;‘&3;’;‘;%2:0&3&”@3 %f the expemditure especially since the storm of ’ .

November lb?’ﬁl.t an A
f exprodatusc to
f : : mm%t’om?;} aphs 43 to 59 dusl itk the

a of the sand on the cooet . * b
' emm;a::gmi;:nbo to 75 deal with the ublistion of the harbour, 62 $o 63 having reference to :
510}

L : <1 the safety of slaps 66 and 67 to the transfer of cargo betweqa the xhips
ﬂ;’ﬁﬁ;“ﬁﬁ?ﬁ} ?; ‘iﬁ“%% toe(’;?e ldyndmg and duscharging of boats af the ghore, with 4 sugeestion

. 1 paragraph 70 for an immediate inprovement of the syelem of working on the Ecrew-pule pier, ’

71 %0 75 10 the satety of cargo boats and other local eralt 1n bad weather, with o §uggestion ¢

-f 1Y - !
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