(1) Number of pages 4‘(1
M | ;‘\{)‘f

(2) Date of repair

(3) Initials of the Referencer

TAMIL NADU ARCHIVES

mem— = TV

GOVERNMENT OF TAMIL NADU

s
£5 Vs it A\ DEPARTMENT
> VNG //
i
G.0. No. < —( PI'?S.-
B.P: No: X fi)\ 7 )

Dated \'%\" % . \ %&S if\”.‘

Not to be folded or roughly handled

Archives 1--10,005 1 -80.










i
*s.

3
4
4
é
%
4
4
| 4
4

B

. atemm




"ot i 8

Wl

o |
--.....__,_____.____.‘ MM
2 Works.

AT 198 Deceueer 1884, No. 3128 W, N

i * . mm’
that of the approach of such storms timely warning can be, and in f“t:il;:n"dwms
m‘w"z“ themnnermtgheinofopinionthatthemedmwwghv g

o< OF basins, which he shows might be formed on the land reclal ipated tha% 12
side of the harbour, would protect them from danger. Nor is it anm:,nld pe better
weather, the quietude of the water within the harbour WOW.~ Ty g

. by a change in the entrance. These su ions are in wnfom?t{‘mdv
Jmed in the report of Sir John nawx‘iﬁi'f:"s Somaiies: “’;“;ofgm without
ousl lppnrtooﬁerameambywhiohtowoomph”hthef’Jeofuupogseasion"-fv
'hm"‘ position of the entrance. Mr. Thorowgood, who is 1n Tt PUE " gy ere
Mr. “Mmdoftharmomwhiohbavqledhmandﬂmwmm’d .

g g B further disc '
: views may be reconciled by furt roclude
Meanwhile, the plan of operations which Mr. Parkes has proposed will not PC
the her consderation of the position of the suicines of the l;l-;rbour
fonths at least, and possibly for another working season, an ents
. followed generally, on the understanding that if any additional facts O ’arft‘:l::l?ght to
; adduced bearing on the question of the entrance which appear of e ountry may
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B Py P - the mgchinefy’

¥ Tl'o !h 8. In the B

e Omm% wave-breaker. noted in the Bas Doak werltend ,wd
C rpe With regard to the estimates which form the appendices to Mr. Parkes’ letfCre
 Lbeg that they may be examin ed, and that I may be duly informed whether they a7t

~ *chas may be accepted. o ol | ;
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Excrosures.

Mapras Harsous. 23, ApiNopox STREET,

: 21st August 1854.
Soucinding: ph of my letter dated 5th July last, I stated that I was
i m - mzwleal :r.; the various questions which hsve:_wonmm
whiﬁw:l.d‘linnlndea more detailed explanation and estimate i
iog, with s classified statement of the operations carried on,
; 'M«’ eriod of the general suspension of work. I have o .

,‘ i .. X " '3 - 1 .
the proposed works of restoration. The general obmand masn
joi rt of the committee,
P“::f;‘;".;,% '23¢d Jan 18&%“@*
than

i about to submit are the result of a carefal .
I"mbued‘ :nreoords of later date th thoso laid
by personal conference with Mr. .

lod to increase the dimensions. give®
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of the gea, and requires feeding and protection. Thisis shown not only by the foreshore being
rather bare in front of the wall, but s(:nbﬁ' the faqt of the centre joint having latterly opened a
little, which indicates a settlement. It will be seen by the section that the superstructure is only
two blocks high at this part, so that it is founded at a depth at which the action of the sea is
considerable, and a wide sloping foreshore is the only protection. - Beyond. the site of this special
protection the superstructure is three blocks high, and founded ata lower level. The protective
work consists of a rubble bauk 50 feet long' and 22 feet wide at the top, and tapered off at either
end for a further length of 40 feet. On the top of this rubble 16 concrete blocks, each 9 feet x
9 feet x 6 feet and weighing 30 tons, will be built during the ensuing three months, when the
wind and sea may be expected to be invariably from the southward. The northerly seas of the
next north-east monsoon will wash down the rubble bank, and the concrete blocks will drop and
form a facing for the submerged foreshore, as was the case with similar work in 1877. As this
work can be done with appliances now on the ground, as it is of importance to carry it out

during the present season, and as it may fairly be considered included in the sanctior y given
for the protection of existing works, Mr. Beardmore has been instructed to préeed with it s
2,500 tons of rubble and 288 cubic yards of concrete blocks will be required, and the cost will be

i

6. The above work will oconpy the length from 160 to 290. In the remnindg; of the lengl:h,' &

from 0 to 400, all that is required is to fill up the existin§ foreshore with a little additional rubble

as may be required. This is in accordance with section I of the committee. !

7. At 400 the live of continuous protection by random blocks will commence, but from 400
to 900 it will be of gradually increasing dimensious, from a single block laid against the foot of
the wall at 400 to a mound 20 feet wide at the level of high water at 900. Within this length
the depth of water is such that any waves of sufficient height to be formidable will have been
broken outside, and a wave-breaker, as such, is not required. All that is required is a protection
-against the scour of the foreshore. ‘

8. At 900, where the depth at high water is 25 feet, and from thence outwards, the
?dimensions of the wave-breaker are intended to be such as to prevent the blow of the wave from
falling with its maximum force on the superstructure. What these dimensions should be are not
geterminable, so far as I am aware, by any recognised rule, whether based on theory or
pxperience. It is a matter in which each ezfineer must use his own judgment, and mine, based
#on the best data I am acquainted with, would give rather greater dimensions than those shown
by the committee, = The difference so far as cost is concerned is not very t. If the additions
were made by increasing the quantity of concrete blocks, the increase om would be about a
lakh and a half, but if made (as I think may be done without any infringement of the essential
principles laid down by the committee) by forming the interior 'of the' mound of large rubble, the
increase of cost would be only half a lakh. I think I am justified in asking the Gi%emment to
sanction' this modification of the design, so that it may cover my own conceptions of the required
conditions of stability, but I shall, of course, be prepared to submit my conclusions to further
consideration if it is considered desirable to do so. i Pl Kt
.9 It will be understood then that the following dimensions for the wave-breaker are rather
in excess of - those shown by the committee, but the excess is obtained by forming a nucleus of
large _rt:(li)b}e aiu;i.inité lt;ie face of t,h% wall and &m;lg it with ll;l:wks This large Tubble will be
deposited immediately before the blocks, so it may not be exposed to the wash i
be?gre being covered with blocks.sy y i e e d o ses
10, At 900 feet, then, as before said, the width of wave-breaker at high water {taken as
one foot.above De Haviland’s mean sen level) will be 20 feet, and the width will Fn,d uall
increase to 28 feet at 2,200 (see sections at these points). The blocks will be allowed to orm tlmii
own slope to seaward, each bloek being mm 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 fo a flatter slope more blocks w‘:ﬁ have to be added
to maintain the designed width at high water level. Tho slope of 13 to 1 shown on the Sections
is that at which it is anticipated the mound will be ultimately permanent in form, but this, of

course, cannot be guaranteed. ; : e

11. The point 2,200 is the limit to which the existing work can bo utilized gs o 1o
strunture. Sixfga the storm of November 1881 the upper blgoks have been tied “; bw‘*ﬂl;
gﬂoﬁg# ‘bent railway bars semented into them, and the fop has been levelled i concrete,

othing mors will be done till, as a final operation, sfter the whole length of the pieys shall

have been om:g}::gd, the capping of concrete in mass ubout six fect high recommended by the
upon it. A 2 : ! ‘ !

12. From this point forwards the system L of construction will be in a certain sense
Instead of placin apm wave-breaker in front of the old work, the old work will be m
part of the wave-breaker, and u now wall construsted iuside it. By this arrangemont the oy
work will be utilized to the fullest extent, while in the execution of the new work the elements
of uncertainty will be reduced to o minimum. It will be a continuance of the system of work
hitherto carried on with much success as an executive operation, and of which st{;e cost is well
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hﬂ' 13. The mode of

involve new conditions,
passing from one system to the other is shown upon the plan.

te section, but in order to fo h - hi
and dnkbact rm a continuous line along which the setting mac
"‘kn for a l?x?;trh of 168 ;e";“ Pass without interruption, it is pro
(the betwee
ined to baild trg «o; 2,0 being flled in wi te) till soff
8ained to build the section to the full width ::fl 2? t‘fheertn1 g b oty

14. a3 g : 5
T mm%xﬁw building will be of the same general character and dimensions as 1t ;D adepen

dent walls Some modifications of detail. The original building consisted of
'blo:h el sy, b? contact, but not tied together. Itgia remmmemfod that for the
o unbonded e 2oed together, 5o as to form one wall, and in this recommendation
have little eﬂeo? “ea has great advantages in ‘comparatively shallow water, in whi
e T on the blocks themlves, but much on the foundations, while in 122 g
this fact 6 sea on the foundations is less, but that on the blocks themselves 18 greaie® .

I conout-

. e
the bondm:rthe scale in favor of bond for the outer portions of the piers. At the w?o:nh:;’

tion Increases in some respects the difficulties inseparable from a compressible
aud new difficulties are mtroduced by the special cir«:un?:tancos of the case. S
o

13 Tt will b seen from the secti ; : ited

innes sections that the new rubble base will be deposit e
M‘Loﬁhofnthe old, and upon that slope some of the overthrown blocks are lying: A'lol‘.‘%y
blasting, for 1f g ¢t the line of the new building will have to be removed, either bodily %%
will be Highl i they are allowed to remain they will cause inequalities in the seftlement, VHI01
ossible T b Y mjurious to the superstructure above. In order to avoid these blocks as 10 s
the MWW the distance at which the committee proposed to place the n°‘; g.he

P} o iy by 9 feat, and this will also place the line of new building more clear ©

. 16. But even with these i : : : distanc®
. precautions of remo the old blocks, and increasin the
: ﬁm‘&l‘:‘é work, there will still be a greater li?l!:ifity than there was in the 01'!38i ""'{,'1‘,1?
ok be:ment- The sea side of the new building will still partially rest on the old m-u bé
in th n cpnsolidated by four or five years' exposure to the sea. The new rubp19 ke be
- © Same position as the old was when first built upon, that is, it will be Jiable tzcks
m to the extent of a foot or 18 inches within a few hours after the weight of the blha
b T?;:n it, and to a slower settlement subsequently extending over montis, and r #
g,n A lnttsr slow process of settlement, however, is not injurious to the work. “t’tful
came of nabjects the blocks to great and irregular straius, and is, I think, the most fruit)
cause of many of the original blocks having Leen broken. The evils would be materialy
aggravated l'ly the fact of one side being more liable to settlement than the other.
; A7 Tt s, !)o.wever, possible materislly to reduce these evils, if not to prevent st
: m and it is peoposed to do this by subjecting each length of bed after it is proparo
i % Boig'cringin, ‘ndbm the blocks are sot, to n compression rather greater than that of the
Add themselves. : will be sccomplished by placing in frout of the work a pile Of'o::
s of with the intersticos filled up with cheap cast-iron bars), covering the same arés 88 3
s bi’b and having a weight rather greater than that of the blocks. This “ compressor .
, “hﬂmw b::ll advmoial of tgm lEmlillding by the;l'l;)l:an. If, after its remﬁm&.&l:;mf
& bed unequall o hollow parts wi fitted up with suitable
stone befors the blocks aro set. : 4 :
.. . 18. T propose to introduce another departure from the original deslin' , which will aiso
e the?_VﬂP of settlement. In the origrg!:l work the foun%%n blocks were 6 feet hij b,
?&mﬁuthmwm threo courses of blocks, each 8 feet high, the whole being 4§ feet wice:
Xt is intended now to use blocks 6 feet high and 6 feet wide, of which there will be five coursos:

hu& : :ﬁ’limn&bo indation course. These bloeks will be stronger than those 43 feetwonld h::g

. There is also the incidental advantage that the iron compressors wo!

of progress of one row per day. | £
et o, Eill b soon Ty tho cros saction that the foundation oourse consist of two Mocks
- g R R ,"gndh’agléf ot), the upper courses of blocks of 14 and 10 feet altemﬂtelg b watld
i _+hus the foundation course will not be bonded. The reason for this is that t °‘-'°mﬁeﬁi
T pointagtical difficulty in manipulating both the 16 feet and the 12 feet blocks in that SIUSroy
g mﬁw N i ﬁﬂ“’ - 0 and obtsinmhﬂif seppience, ¢ tn;
o ;m‘“""_-‘ o from ¢ ommendation. The importance of bonding is greatest in
, anﬁng. In the bottom 3 mﬁ

! : ‘ R v } “- .".‘;;.
W&ﬁtﬁag be further locked fogether b means of & projection 00 Y0 ple We*
 adopteq iné?"»'wnd‘ﬂeminth?bomg of the blook above. Thit o, e

00 008 angfhey mm\ Work, and wag gortgin] hil i ting the IO
THLE u #1ey bad been fouud ¢ doatmen;;m:heom elsewhers. 10 W FE
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special works, however, will have to be introduced, ¥

The old

18 i : A < . ce 88 B
eomtle !e:: ndul:)g complete to 2,200, and from that point the new building will ""n.]':?:;nd the

to build ﬂf"dl :1120 old
: ¢ P I rom 3
back, starting at 2,040. This wall will curve away siont, 5pace 18

5 predeoessor
future the

ch the Wﬂ‘;"i
wate
deeper i

~
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connection of a similar kind will be made between the ends of the 14 feet blocks on one side
with the ends of the 14 feet blocks in the courses above and below on the other side, which overlap
them, and there will also be hollows and projections on & somewhat similar principle in the backs
and faces of the two top conrses, thus ﬁvmg additional ties throughout the wfmle width.. A
further tie will be given by meauns of # hent rail cemented into the two blocks of the top course
in every row, but the cramp which is shown in the committee’s sections in the second course from
the top may, I think, be dispensed with, in consideration of the additional ties provided by the
projections and hollows in the blocks themselyes. The cramp could be only very imperfectly
fixed, as it would be constantly in the wash of the sea, and the necessity of fixing it befors
setting the top courss 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
hack 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
mum;g)g remain in place will be removed to the body of the wave-breaker 8o as to leave the

(21

sea face faitly uniform. The two lower courses, of the sea wall at any rate, are very nea.rly per-
fect and will form a continuous toe to the slope of the wave-breaker very much as shown in the
average section from 2,600 to 3,800, ’ : o

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 required to complete the wave-
breakers, and there will be uniformly 9 feet x 9 foet X 6 feet, and weigh 30 tons 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 as to avoid a great mass of fallen block

among which the “Titan ” is lying embedded, and also to obtain an entirely new foundation fo:
the additional 50 feet of length required to obtain the narrower entrance. The ¢ld pier head js
standing with the lower conrses almost perfect, the interval between the ends of the old and the

2 new work will be built up with a solid wall of gonerste blocks, and the eneclosed space behind

filled in with random blocks. The last 200 feet of the new pier, including the portion facing the
entrance, will be made 38 feet wide, instead of 24 feet, and will be founded 12 feet lower than
Ahat within the harbour, or 34 feet below mean sea level. Its toe will be protected by an apfon
4 of concrete blocks laid on the foreshore, : - . ;
24. The work at the south pier will be generally similar to that at the north, except that, in
consequence of the advance of sand, the protection works need not be commenced so near the
shore, and there is no place requiring @edmmn like that proposed for from 200 to 250 at
the north pier. There has been some advance of the sand since the date of the latest survey
(1882), and in execution rather less work will be required than is shown upon the accompan

plan and soctions, but for the present 1 have thought it better to bass my estimates on the 1o

complete survey,

. 25. According to this then the protection by concrete blooks will commence at 1,000, and
will gradually increase up to a high-water width of 20 feet at 1,300, where the depth at, high

witer is 25 feet. It then ccntinnes with the width gradually increasing to 28 feet at 2

to which point the existing pier is perfect. Mmuy ' e iR ’55"?’ np_
26. At 2,550 the new pier commenoces, being t g work i ,

manner as at the north pier, and is carried on to the head with onl{ sucl mn'ni;%gf:l e,:?i,:

different circumstances m'}mm The line shown on the plan een the overthrown

fir doinoeted with the exist

removed by blasting if it should be necessary to do 8o, The new head will, b
0 one i the s mwnet u o orth pie, P difrnc i Lo of e v o
 is rendored necessary by the different positions of the fallen Titans, but there is no objection to
it, as it will be scarcely noticeable from any accessible point of view.‘yb'n -t' ; ot g no ;°bJ.‘I!;' . i0

27. 1 estimate that the above works will require 31 years from the recommencems
blocksetting in June next, or till about the end rﬁmas%%h_mwm 9 mmﬁﬁf

ineluding 7} per cent. for establishment, and 2§ for contingencies, } ML e

taking into account the expenditure since the storm of Novemb: r 1881, and the -
e e st i o
shall show (in paragraph 42 post) that a sum va&?, ; ‘has been already expended on

works and materials included in this estimate.
28. The total expenditure up to 31st Octol
expended in the and partial fixin

Re, 58,72,082 inoluding Be. 1 630
T T i
sanction from that of the harbour Mﬂ

ings which were the subject of a diferent,

n of the work and are still available,

‘~'.Q§’W8!‘l&vebehn, ; ko .‘
Sephets e

he Titan is not in this case encumbered with locks, and can be |

g itingencies, but this estima
~ mot give a basis for determining the total cost of the ha bour as :::i)wy restored, m

i Uil R I o "
proper. Tt also incuded tho valus of euttomr o .
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an Onﬁr;m kg g;on':;itog‘fd{h‘n;u}mt any real explanation of the expenditure must b"
@ statement -
30. At m ’ : a
Ppendjyx s duest Mr. Thorowgood hag made such o ro-arrangement, of which I lsppﬂ‘dad
4 (‘:___ A). From this it would appeur that the total expenditure may be classed 22

RS.
;' Actual Wogfkiﬂ"g tll)ll;rchase of materials for work e 443,972

' an satened with erosi ion £
» Establishment, and sularies of foremen under agreement 2,06,041

— —

Total ... 9,08,088

But as the first ang ; : f the
harbo : second of these items were inourred under the superintendence o
IOP‘::.:& !ﬂrmthe » they should bear their fair charge for the cost of mlc’;:’ which I,Pl‘“ ‘;
for the second fixst, and the sum of Rs, 6,650 (the actual salaries of the persons ‘mplged '

; - With these corrections the jtems would stand thus : —

L Actual work, &. .., S Sy sl i 4.3;369 |
g. Pm'chaso of land, &o. ... 2,684,725
- Mhnhment Cost, during suspension of work bre, e RO
< ' : Total .., 9,08,088

e .“gw.._‘4;_ ! kd| : e 1
&1, Now T would sabmit th : table to the
2 i o vouid sabinit that the last two of these items, although fairly debitable |
stut m:w » 876 not fairly chargenble to the works, and ahnulﬁ be kept distinet iR 88Y A

Which ,

?‘@.&‘y under the second head was incurred, and I will only now say that it ought e

; W’W ﬁoﬁ::;m of g?ne?id :388 of land, in which there is a credit as woll as 8 dOkif “g:;
200010ts of githr. thethnd’ol d.l:)r only say that to add it to the item of “ Establishment ”’ in

& " ‘mumiﬁm the new works could only unslend I submit that it should

: & by itself,
. Mitagemers 5 Pmains to be accounted for the sum of Rs. 4,43.072. or. including cost of
%353&488'.869 %ittlo movs th m o . #,%9,0(<, Or, o D
‘. hm“ﬂd&bﬁr w4 b s an hall the total of the official statemeut. is may
_ A Bione revetment for i v
o : ! for protection of shore north of harbou 1,13,618
s % Krpemd{tum debitable to the original design .. 'r 1,17,760
= o Expenditure consequent on the storm of November 1881 30,509
e % Toepen 1,73,076

diture i anticipation of the restoration works ...

Total ... 4,438,972

these items is part of  fotal of Rs. 2,04,627 expended on this object
to  Contingencies,” 1 think it might fairl{ be p in the same cate-
land, for which it is simply an alternative, but, at any rate, it should be

ot h (B oconsists of Rs. 75,020 expended on levelling and clamping the injured
;e P this would have beengegone even if the remaining poﬂ:iois of the work

y, the storm ; Rs. 15,328 is the expenditure on moorings in the month

18 to the storm. The remain r of this item, Rs. 27,412, covers
extension of the town sewer at a spot more than half a mile from
to the harbour fands on rather questionable grounds. This leaves

B 16,485 exponded s hopper
8. 10,485 expended in clearing away the of the two A
and this has to be yeduced ;;m%m'than half of a sum of Rs. lm '

.

and some other old mwubﬁ
tarrivg

® xecovered matorials of the
803 expended on the recovery, removal, painting, and

“'° of mooring materials, and Re, 5,221, repuirs o privato propérty

g

' -
A 2
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aorh ﬂ;ﬂmm to G°'°mnmnt, but as, iu conformity with the inflexible rule ;ﬁ,‘:;oidins
: eeti:;i:t system, all charges are referrod to heads for which there 18 8 ¢ for works
to which = di:i, the accounts would show_that expenditure has gone on increasing ean
only be vi on has been ‘made It i obvious that the present form of the 3 on

L

ture, I shall have occasion further on to explain the circumstanoces under <

&
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36. Item D consists of Re. 87,230 for new concrete blocks, Rs. 58,079 for various repairs
and renewals of plant and machinery, and Rs. 27,767, the net increase in the value of unissued
stores and materials since November 1881. The expenditure under this item (D)’;@m charges
against the estimate for the restoration works.

37. I 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
for adoption in future accounts. The following is a summary :— L T

Sanctioned estimate. Name of account, ‘ Expenditure.
nal o A
sso00e L I. Original design e 56,57,840
2,00,000 s sen H. MOOﬁnfS saw san wos 1,90,589
4 P III. Cost of establishment during
7 s suspension of works ... 1,54,994
" IV. Gain and loss of land ... 482,114
V. Restoration works .. 2,96,334
Total as per official return ... 67,81,871

88. The first of these, 1 would suggest, may be considered a closed account. Th i
statement of expenditure up to 3I§t‘()ct‘(‘i§er 1881 has heen amended by the addition eo;)ﬁeigl:ill
subsequent works as are fairly debitablo to the design, and by the removal from it of charges
which must still be kept open, some being transferred, as’shown in the appendix to account
and some to account V. : ] _

39. The second (moorings) must be kept open, but no further expenditure will be incurred
till the restoration works are further advanced. An amended estimate, though not a very large
o3¢, will then have to be submitted. ; '

40. The third (cost of establishment during suspension of works) I would suggest should be
treated as a closed account. A liberal allowance has been made for the legitimate cost of super-
in"bndence of such works as have been going on during the general suspension, and the sum of
Vs, 1,54,994 is the remainder, R ‘ :

41. The fourth (gaim and loss of land) I shall explain more fully further on, and show

that it should be treated from henceforth as one side of a Dr. and Cr. account.

42. The fifth will be absorbed in the regular accouts of expenditire on the restoration
works, and will appear under the proper heads.  Sanction is asked fo:?:n estimate of Rs. 45,90,051,
against which this amount of Rs. 2,96,334 will be the first charge. The estimate itself, in the
form which I submit for adoption, is given in appendix C, ‘L ‘ \

43. I beg now to return to the subject above named, the gain and loss of land. This subj
has been treated in former roports as the * sand difficulty fmgd the “changes of the ooa.stmgc’";
but the two latter descriptions are now imperfectly applicable to it, while the first represents tﬁe
result which is now most prominent. i e - |

44. Tt will bo remembered that from the commencement of the works it became manifest

that there were movements of sand up and down the coast in opposite directions in
monsoons, of whith the movement from south to north during th?gauth.w%t tiiadsn ?:B ?ﬁg
greater. This movement being obstructed by the harbour piers the result was an annual

~advance of the shore line on the south of the harbour, and an annual rétreat of the same on the

north. « The plans show the former in its successive steps for the last seven ears:
line shows thg most shoreward position of high-waternark for the year. It advances 0]3::; bé:ro
from about March to about October, and then retreats from October to March. The rati of
inerement decreases with fair re ity from year to-year, as the len(glth' of shore to be covered and
the depth of water to be filled increase. It s clear on the one hand that there is no indication
of a limit to the advance, and on the other thaf, considering the decreasing ratio in the rate of
advance, the time when it will be injurious to the barbour is still very remote. The ares of land
gained from the sea up to the presemt time 18 70 acres. T

45. Within the harbour there has also been an advance of the shore line, but thi
almost entirely during the years 1876 and 1877, when the north pier formed the ﬁm};m
the northerly, movement, the south pier not having then advanced sufficiently to arrest it. Sinee
the latter year there have been some variations in the positions of the high-water line, due to
Local causes, but no persistent annvial advance. The area of land gained within the Lorf . |
18 acres. ‘ Sl o it 9

46. To the north of the harbour the result is as might be anticipated, Lt oy ‘
the south. The preponderating northerly movement of sand causes an annual eto;.?:?: m t?:
an aceumulation. But the 88 is much less . This is due to two causes, the .
natural, the other artificial.” - The nataral cause is this. The sand within the influence of :ﬁ:

waves is subject to bwo disﬁm@’iﬁovemel!fli the alongshore movement due to the oblique stroke
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- 56. Then there have been gained within the harbour limits, as stated in pa.ragraph 45
18 pores of land, A great part of this has been ntilized, and two large 'Sodovms haye been erected

oS SN PENRPRRORRS T s

- o1 the wave bhids i . ovement which 8 -
w g e this is greatest in moderate wenther) other a transverse MOVEREy upon it by the Marine Department for port revenue pt

ue of the accommadation

ses. The v
: i iti’:er b}; the land being transferred to the
or by an annual payment proportioned to the use made of
his payment would no doubt increase from year to yearpo i s

| &7. To the south of the harbour 70 acres huve been gained. The Commiseariat De

have appropriated an adventageous site, which, five years ago, was in the surf, on which a build-
ing, 200 feet by 120 feet, has boen crected. Amnother site has been appropriated in a similar
mannor 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 & valuable one, and
to see it utilized, it is somewhat inconsistent that the outlay by
beer: aoquired should be debited to one department, and the returns credited to

re {bvamont to the
e remainder of the yearn

vement to the south, and the
i » mwrth)t’he south, an

in the annual changes where

thus given should be credited to the same account,

g a8 the wind ig
aftment at its fair value,

s : off or on shore. Thus

aots with an accumulative alon
y and the on shore wind of

the erosive alon

refnlt is much grea.terixng\dar;tny

cause of irregulari
taken, and t
e a whale, however, the
gain of land to the south of the harbour has been, as
north has been only 41 acres, and this, of course, entirely |

erosion north of

is that whenever erosion is manifested
ese counnteract the local erosion, eveu if

though it is no doubt gratifying
which it has

émmant appiopriétions, but

B8, The above are Gov
the new site. The dealers whosé fimber yards

rivate individuale are alo profiting b
the harbour were purehssem ;nglg{

price out of harbour works funds are ocoupying the new beach south of the harbour for ¢
purpose renf free, or if vent is paid it is ntﬁyt;féiﬁeﬁd to the harhour works acconnis. T it
59. T am well aware that if reveune were eollected from the sources I have indi :

would make at present but agm'allfahow in comparison with the expenditurs, bﬁtﬁiltn:?: caﬁedl it
that it would increase, and it is aleo desirable that the new land should be recognized as.a
property which- has been acquired by the Government, at a cost of nearly five lakhs of o i
that some control should be exercised over ife occupation. I would add that I am about to point
would ultimately add materially to the value =

, asons the conclusions to be drawn from the records of
uch less definite than those drawn from the records of the accum
v that erc ing on, but both the rate of it and the locality for
ink a provisional settlement has now WM .
would ask for a confirmation of it.
; ion I must go back to the earl
for about two miles northward e
the shore, and on )

wgos of the
't"g north
d out a mode of utilization of

» a portion of a site whie
of the whole, 3 :

% 60. T would now beg to submit some remarks on the future utilization of the hatbouﬁ,whmh, :
; #lshough they can only he followed up by definite recommendations for immediate action to g
. small extent, are, T think, especially called for at the present time, because the subject has been

shore was occupied by hut villages, with few
inland are five noon{i-elm

lately under discussion from another point of view. A

roposal had been made to alter the

position of the entrance, with the view of obtaining stiller water in the harbour, but as this
. proposal was not approved by 8ir John Hawkshaw, Sir John Coode, and Professor Stokes, on
g sterence to them by the Becretary of State, it may now be considered at an end. ' It is only
~ ‘mecessary for me to say that I conedr in their conclusion, and I only. refer to it now as giving a

et, beyond which is a :
ngalows is & nativo villago with 8 bazsar,

sr advanced into the seain 1876 the first effects of erosion were fel

g bl S f P p i :: ;be"g:.' . f v'. i ; ; X o
. These were imm © occasion for pointing out what may be ‘done for fmpfowgg the woommoda(;mn ‘off !

harbour with the entrance in its present position.
61, The main points to be kept in vie
. L—The safety of ships.

by the deposit

i

discharging casgo bouts longsdo the ships.

TT.—The facility for loading and :
JIL.-~The facility for loading and dischargi
IV.—The safety of cargo boats andother loeal oraft in

62. With regard of sh% Ithiﬂk |
may be somewhat inoonsistent with the popular ideas u
very useful, even though it may not be a place of absol
Madras wore a terminal port, snch as

London or Li

ing oarg 0 boats at the shore.

pon tho subjet, that & harboar sy by
absolute safety in the heaviest storms, Tt
el e on Gl o

want of absolute Sﬂfﬁty wonld be a sem‘omdrawhwk,but Mm h essentiall }
or two, and ure never dismantled. A smbi@ﬂé )
 ship would ever be admitted, unloss jn very
for her leaving at an hour's notice, and in

where ships only remain for a day
let out during her stay in the
settled weather, without every it
any wind. To be caught in a cyelone at Madras, therefore,
cyclone in mid oeenn, provided alw

, and no sailin
acility being provide

i8 mo more than to be oaught in &

ys that the ship can get to @, This then is the nyovic.
that is wanted, and not a safe mooring in the height of th%e:tm;n e i PW&
‘that the dangerous storms in the Bay of Bengal never come

Now, it must be remembered : rou T
without notice, but occasionally, indeed frequently, the notice eomes without the storm fgum,,g

This is a source of inconvenience, because precautions have to be taken upon the natice, before the 3

actunl advent of the storm, when they would be too late. Hence it ha

ens more Offventhan not

that when ships are sent to sea they return withont Laving met withghe expocted »
v be expected to be lessened as the indica.

63, But this is an inconvenienee which may fair
tions of storms are better recorde

traced. kKven a8 it i, however, the inconvanience is not an intolerable one, and may

d, and tho actual courses of existing storms are more ﬁ'f t,""ﬂ, y
last two

as an infinitesimally small deduotion from the real value of the harbour. During +
years there have not been more than four or five oceasions on which ships have been warned 1o

sea, and not one on which they would have been in actual da
moorings in the harbour, mutilated though it be. Yet,
steamer has come into .tho’harbotur,to.lmd and ducharge,nn&

nger if they had remained at thej
paid dues for doing so,
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a ship is worse off in the harbour th¢
; earlier stage of the warning for bad
difficulty of manwuvring the ship with a rising
arters. But this is an evil which will certainly
liances, and more local experience
e question of the ultimate safety o
1at the harbour is a trap from which escape
80 once m 10 years if the commander of the ship,
steorological Observatory, were simultancousl)
OWn precautions, but, under existing conditions, such an idea 18 30
the demand for absolutely safo berthage for
: than on practical grounds.

All that oan be said is that, while it gives
leaves one ovil of very rare ocourrence untouc

ink even this one evil is irremediable at some future time,

: ggmsnduha

and it does .
asserted that be impossibl

and the whole stﬂtﬁh .,
ktnamitlu; usly to neglect t0e plo

introduces B0
many new advan
hed. It is righ

. % cyolone s based

rather i
el td@w on sentimental

d not warrant the necessary outlay.
t, the facility for loading end disohsrging
e present over the old system are obvious. L
ored at a mile or upwards from the shore to a single anc ‘;'d
the wind or the current whichever
third quarter. ullA more
imagine, and aroun )
had to crowd. These boats again were sub,
hich would scarcely affect the ship e
nst her sides. Under these :
Then the boats hac. to be rowed out and
o?ﬂ!) over ﬂnzo mile, a:d 121;0“811 goy wr
Ly cin t or em ’
| dﬂhﬁﬁqndtheahxpum cost, both in the
compare this with the present sy:
of the M‘ﬂ” iQ.meletelysZut of the current, an
~are much reduced, so that the latter
vantags afforded by the

S
e a

ship was anch Y
her head to

might be the stron o for a ship,
sect to these

comes from a
d her, while subj¢

rdinary weather, it is dithcult to
other & ﬂiﬁwblnm, the cargo boats indireobetly bs{
. . i 2 o trsn .
d to and from 1

Aol %=

the damage done ®-

cirenmstances

tom. The ship is mow brought fo withi

hich tossed the: ¢ o extont.  The basin would be, in the first i

The wind waves W
are far more ma;a_geableé‘m
harbour are by nv Im .

1“.ed altogether (and even -
which remain
to enter the harbour.

hat the more the swell can be e the , but to make this

* to misreprosent the ase.
| ing cargo boats at the shore,
‘waves, whatever that may be. In i
made which would l!sve‘moﬂ
k, and it has iriconveniences .
cipal one of these is its great heigh ‘
water a height of 6 feet would be

the advanta,

improvements to be
""Th!:lﬂﬂ for open sea wo

ovember 1881 two new loyvmgw. -

d agnin brought inte
ut an entire stop to b8 ft
d it must be with i
best under circumstances ®EEE
adapted to $BE5:

should for a time sup

_ L gl * almost entirely ungoeupied.
and another scheme my

on in the system of work
hmghtoargoeshsd be

- conclude by 8 concise resumé of its contents.
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71. The last point which I named in paragraph 61, the safety of and of
oraft in bad weather, is, in my opinion, the %ﬁ& im’ortant 0 a?l; mﬁoIblg:;the:hlm
shlgls have a refuge at sea, but this is not available for local craft. It they cannot safel y*r_down
anchor they must be hauled up on the beach. This necessity obviously limits the m‘z lfm
craft to be employed. Masula boats carrying two tons can be beached even when loaded . The -
curgo boats carrying 12 tons, which were introduced atter the scréw-pile pier was built, oen h:
beached empty, and were formerly so placed in safety during the two bad weather seasons of the
year; but for lighters of 60 to 100 tons, which are essential to an economical system of landin
.ﬁ?};ierg}cup%u}g eérlgﬁiz foz(-i a stegm tug, for a ﬂcﬁa.tii_lg de;rihk for lifting heavy articles, and fog
rait for w a demand is sure to arise, beachiug for purposes is ra,uh‘
safe floating berths must be provided. h R e e peitabl)
72. I had cerfé;in]y formerly anticipated thf;t eraft of this deseription miché 1; : ki
at anchor within the hm'bour even in the worst weather; but ?em? 1‘13(?{; prggwe;v:osar::g 1211'11;
impression to the contrary which was produced by the effects of the late storm. Tt may be that
that impression will bhe removed or modified by’ further experience of future storms, when th
b}rea.kwators are more efficient and the openingior the entrance of the waves reduced ; but § iy
;Ilgr%zcﬁﬁ eI w)(lilll:-’assggne that, on the threatenig of a cyclone, the present arsa of the harbog:
us leare 8 Bea~goin P8 coing vo & T 1 12 .
What in thia diteetion to ba® . 4 [ 808 ip 8o, Bnd tho looal oreft in another disestiom,
73. Mhe 70 seres of land gained to the soutly of the harbour and deseribe i Pgmgm“- 3
this report seem to suggest an answer to the ques?;on. It will be seen froe;f?heiﬂl:n that n? li{m :
»

of this year, the high-water line outside the harbour was nearly continuous with the . '
contour inside.  Two years hence it may b"g/{ﬁ; predicted ‘t{at itg&om}wmmgxth t,hl?“';’:W(’l:ftﬂ'ﬁ‘'llom
feet further out. Now, a daek or basin 1,00% feet long, 300 feet wide, and 10 feet dbepl & <10,0 :
g water, with an opening through the pier ino the harbour 60 feet wide, covered by a jett 'e‘;
{eonerete blocks running northwards from the pier for 800 féet, would provide aewtﬁnymds}tiog ’fo
he whole of the loeal craft, and would cost, including & stream dredger for the excavafion a.bboz
13 lakh of rupees, and for an additional halt{lakh the azen of the basin could bedoubled.

74. I do not suggest this for immediaje exeoution. Craft too large for hanlin
¥eagh should not be introduced till the harbiar is somewhat more coﬂ‘!ggte, but I poiitu E‘, (c)rﬁtﬂi):
general torms as the direction in which the én'bmr may be extended, and developed to a great
) ‘ ance, a mere place of shelter, but a boat wha
would soon be established on ite landward sille, and the froigtage would beed}!;‘tf ’:all:lﬁlewazf
the high-water mark advances seaward the kasin ‘would bo widened, and in course of years it:
ma}vlgard margin would be so near the deep s/ater in the harbour as to suggest the possibility of
tIu Ip entrance. ‘With such capabilities &-¢'the site which has been added to the harbonr iropert
d:‘submet that I am justified in anticipating advantages which will go far to compensate Or[;grty
isappomtiaent in the degres of stilluess obtainable in the area of the harbour itself, and e
equivalent for the five lakhs expended in protecti g and purchasing land to the north. R
75. Tt in right. to stato that the ides of the necéssity of boat shelter is b s 1
was urged years ago, and among others by the present Mustor Atfendant,iﬂg no)glg;nsl;ew. i
real want'of Madras, and, in the visits I have paid fo several ofher ports of India, I‘iave’ ?s o
that the cost of landi; g and shipping cargoes is less dependent on the condition of ‘the s(t,?'x:i
anchorage, as te ©xposy re or distance from shore, thin upon the power of employing lar ip's
§ smaller cavgo boats, and this in its turn depends on the -.};ooiﬁtiéh for giving them shelie B 4
1 it must be remembered that at Madras a hoat harbour would have been impraocticabls o e,

¢ of the movement-of sand along the shore until works had been earri Ou account
; Water (o stop the sand and at the ssme time to form & ship h:rmed ‘m.lt . e i e Gep

_ 76, Imay further suggest that this boat harbour would form the most g 0
a line of water commaunication with the Buckingham Canal, &nﬁh?ﬁexte nsi‘::“:)?:t‘:gt-aowto S
. navigation in connection with it. The distance is about a mile, and the intermodiate g;ﬂhnd

77. As the foregoing report has dealt with & vasiety of subjects, it may bo sonveniontl

~ Paragraphs 1 to 26 are devoted to a description of the osed works f i : '
NondSoEle 21 43 conen sl of e erpaGhie wpecly s S o
: e -and paragrap contains my recommendationas to the a fonmes il
ithOf&penﬁl;ture to ﬁrgfseveml heads. e f i it " i apportioument of tho
; taphs 43 to 59 deal with the question of gain and loss of ]
erosion of the sand on the co?xst. ‘ : iy 013 L Sﬂ a.n i qf Tl hyfe mmulghon and
Paragraphs 60 to 75 deal with the utilization of the harbour, 62 to 65 hav:
the means for onsuring the safty of ships, 60 and 67 to the tanafer of sergs h s IE100 0
and the boats, 68 t0 70 to the loading and discharging of boats at the shore, with a sn.pe 1
in paragraph 70 for an immediato improvement of the system of working on the sorey. o 0D
i ‘to 75 to the safety of cargo boats and oth lmlmftm bad weather, with il P :ﬂ.»ﬁmix";
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% 1884, No. 3128 W., PusLic Wogxs. & ‘ e : i . i e bt o
M : "
, & RS. :
‘b futare utilization by the form- 7a. Aotual charges under “ Gleneral Tools”’ between Novembar e
t bo ?&m “ml‘“"g‘m"d“’““’ e et i . s8] end 30th April 1854, as shown in accounts ... e
Wﬂl‘t a communication may ultimately be established between » ’ : 2 o tal o thu pomt... -‘3,:73.‘—,665
i "“‘mw‘mmﬁ“ms o gt f i e ~vscﬂmm%*m:;*fw"mw“;mw o B x
el W l‘O-lrrmgement of the tooonnts of expenditure ! L goncies (inelu i : ’
1881 to A 9a. Poli nservancy, and li el e BT
: p:lp:ndltnre from commencement of works to 30th April 1884. T ; ; 10. Cgmoe, wtmn pmg for Iang away e B218y
& of restoration works as zeoommend.d, with statement 0¥ penditure 18 3 X e & 1 ‘Pﬂlw of land north of harbour R s 7 e 205,894
Nl}mtthmfboaothA il 1884, = { .. 12. Fstabli "'tonxfzomuwandu,esﬁma‘t_ i
prt ; I have, &o ' F , nmthfow 19 months (nearly 2&1@- omblo.. L 88ap
STy i _ AR 3 b aking total establishment cha mdnmm‘munte,mﬂ ;
: Y ~ / (Signed)  W.P ; : :gaiorestahhahmnt , trans : , o
: \ ‘ J ¥ . 3“ r S J ses “rw e 1 07 ! i A ¥
A = .« O ' :T"t"‘l"hﬂnﬂwm&;&nl Ismwm i 51{)809 '68’ g : b
N g IX/A. ' -3 T e ber 18L& Lt L 881,004 ' o
g Maoras Hagsour. g e on
_ ) , , 1,590,805
--“Mm bdnmmawdobul L and 30th April 1884 by Mr. Tlmro"'s"""d i Add from— g o
o o : j . g]'orth pﬁrrubble el et SRR ] ! g
} etting blocks e BARE e ¥
l’ﬁdwtnm shown in accounts, e  67,69,036 £ Northgpler, seadamage " L R EA 4:918 SR :
12,835 ag :
recovery on sale of plmt. and St L ! e South pier, rubble ... pee LRGN e T DAY
e . R . South pier, sea damage PRl 1,932 _
Total ... ﬂﬁwl 4 : '*‘ Concrete blooks 3 il & finf 0 leBER L
.. b872088 5 g Bevetment - © . .« ., il i) pEp P b
L e

‘fot L 8,64,831

! B L

613-7 * ;‘ 0 stone lylng at w’ 4 Ceaw ,‘-' 'udl 659

w4 300 ; ! 1 . Storea on handq ; ..: s 33’198'
' 58,73,583 S | Paments for mooriags in”
W R ~ ' Item No. 84 in munwheet

Mmm“l'ﬂx ‘
Abm of E:;aend:inre fmm Cox

R o

Estimates.
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: ! Estimate of Restoration Works—cont. k.
N v e B s T e e “~"':’.—.~_‘.:—,—:~::*.-’.‘1’"--"=.'" -
. Expenditure
e : Amount, ! Amount. ,‘ to 3‘;‘:&:”"‘
. 1 A
7 \s—-‘~\—~\.._“‘- Lo SR :
4 ! ‘
ES. | RS. RS.
Materials in store o bo gelit : ! .. | 03438
Estahj; = Sntigsd ;er ceni ited to works f‘lmng.Progtebs ‘ 2 11806 17.308
Dlingencies, 23 ~ . f | 1,038,865
ighting entrance | 20,000 oy,
Total ... ,‘ | 45,90,051 | 2,96,534
%’%&_\\ i AR e e e e
2lst August 184, W. PARKES.

me the Oﬂiciating Under Secretary to the Government of India, dated Simia,

28th October 1884, No. 415 M,

vernment of Madras in the Public Works Department for
and estimates,

Forwarded to the Go
report on the Proposals

i . B. BUCKLEY :
(818%31. )Uudelr2 Secy. to the Govt. of India.

i,

: to the Government of Madras, Publie WoIr)szV Departmen%d\aﬁad
India Office, 8.W., 25t September 1884, No, 1433 P.W..

I I am directed to transmit herewith, for the information of the Govefnment of

ith i hich ¥he Secre-
copies of g d teh, No. 56 (together with its enclosures), w g, <
tary of Btﬂa for I:di:sll::s thi; ?lay atgdrﬁsed to the Government of India re'~tive to
the Madras Harbour quks,

—— e

From- JUI“ AND DANVE Public Works Department, to the
- &mm-yl:o]zhe Govgrsxj’mm%fsmmmrz’ Public Works Department, dated
India Office, 8.W., 10th Octoher 1884, No. 1433/2 P.W,

&:m reterence to- my lotter of 25th ultimo, No. 1433/1 P.W., I i 51
2 the plan (2) referred to by Mr, Parkes in his report on the restora '
Madras Harbiour Worke, datad 210r August last.

Examiner of Public Works Accounts, to the Secretary to

e ‘ ber
- Jovemnment, Pyblie W epartment, dated Madres, 13th Novem
1884, 5o, {6 Department, :

1. o1eo note No. 1999 1), dageq 10th November 1884. L
nder whiny &% Ay objection to the proposed recasting of the h“.‘::o.,:'ded- u
e b expenditure on the Madras Harbour Works has been ~rowgood iB
doatis v‘.thordemdtbsdemilumbeoetﬂodbyx"“

R With this offiee,

P 0. 10562, 1

the provisions of the Indian Ports Act

nim JULAND DANVERB, Esq., Secretary, Public Works Department, to thef

o s giotive :
3 Liewt, RN R, Muster Attendant, ﬁf&“"g’m fa
5 . Vi ;
NWembm. 18’!?"’ N Chlﬂf Beclel:ary to Governmer

W B 15;8%
® the honoy gro.L2 JOUr endopsen ed 13th November 18055
de. Mo( fo state that, °N:ment, No. 2532, dat Xl

3

gt

et

«
e

‘-(..,\Fonr Sr., Grorer, : (Signed) . J. D, REES,
AN Defember 1884, it ’

j;} In compliance with the request contained in your vletgzer‘, N’n;; 2815
HAOV
Y

reference to your Lordship’s despatches, Nos. 23 and 28 PW, dated 24th Apri
1

| j | . : ‘  : .;m '.\%/\\

191w Drcryner 1884, No. 3128 W, Pusiic Wou

: ORES. i i
1875, the beéch is vested in the Mafmb‘DeparMent and not the Harbour Works, ang
accordingly rent is being levied for the same,

at the rate of Rs. 6 per ground
mouth for the storage of timber, the amount, being ecredited to the harbour
account in order to. gssist in meeting the interest on the coustruetion of the harbour.
The Railway Company alone pay Rs. 3 per

i T it i e long distance from .t'He. landing Place. Mr. Parkes ig in error
With regard to the value of the sand reclaimed. i 2 ,

¢ occupy a slightly
higher ground, are erected by Government, and the

Marine Depnrtmgnt has not taken

From A. T. ARUNDEL, Esq., Presid
to the Chief Secretary to Go
No. 1595, '

In reply to endorsemeut, No. 2593, » dated 20th November 1884, 1
haye the honor to report that the municipality does not e :
foreshore gained by the harbour, nor does i

chants or other occupants. The collection of such ground rents by

’ icipality -
ceased.in 1881 and was left to the proper officers of Government (G.0., No. 23 #
dated 28th January 1881). ‘

ﬁ No. 2704, Fumnelal
= ~ Transferred to the Public _‘Wo_rk’s‘ Department.
(By Order) v

ent of the Municipal Commission. Madras,
vernment, dated Madras, 27th November 1884,

Finaneial

4t

s .
7 L o

Ag Under Becy, to Govi.
No. 2612, Marine, =
Transferred to the Public Works Department, | |
e (Bigned)  E. F. WEBSTER,
S | i Chief Secreta,ay.

'“2nd November 1884. j
3 .

!  From R. B. BUCKLEY, Fsq., Officiating Under Secretary to the
. i India, Public Works D’epartment.(Civil Works-ff-mscellaneous), to the

Becretary to the Government of Madras, Public Works Department, dateq ;
1 Fort William, 28th November 1884, No. 450 M. el

Government of

. 0 2815 W, dated 10th -

ember 1884, T am directed to forward the accompanying 0Py of a despatch to the
Secretary of State, No. 32 P.W., dated 4th July 1884, ,regard_mg the restoration of the
Madras Harbour. : ' e : ; : ;

Excrosure. '

Despateh from the Government of Tndin, Publio Works Department (Civil Works Miscel.

; pfa:eous)? Hadh ci{?;ﬁt Honorable Her Majesty 8 Secretary of &“t‘ for India, dated .
Simla, 4th July 1884, No. 32 Publu;{W’tl!_fk‘izg.iE G 00 o

In continuation of our despatch, No. 69 ‘L-‘»P*W‘? dated 13th NQMBG‘I’_;ISS} l?tgg:h ik

884, respectively, in connection with the Madras Harbour Works, we have h‘m')l'“f Twar
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