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‘ MADRAS HARBOUR.
:'Fnog
WILLIAM PARKES, Esq., M. Inst. C. E,, ‘
| B Engineer-in-Chief of the Madras Harbour Workg‘,
To _ . ‘
" Major-General G. W. WALKER, R.E,
L{ . ¢ Secretary to Government, Public Works Dcparément.
Report on the progress and present stale of the Works.. :
i = Sir,—I think I shall best introduce the subject of the following report by giviné‘“a
© short sketch of the proceedings in connection with these works sﬁqe they received tha \
¢ sanction of the'Secretary of State in March 1875. So much of these proceedings ag

©  took placein England hasnot I believe as yet been laid before the Governmtent of Madras
in’ view of its connectionf with the works which have been carried on on the spot.

2. At the time the final sanction was given I was myself abroad, but before my
departure from England, two months previously, I had recommended Mr, James May
to the Secretary of State as Superintendent, and upon this recommendation he Waa'
L appointed from the 1st April 1875. . .. . o T
" 3. Imyselfspenta week in Madras on my way home from the East, and énanéed

[ T

some further details as to the works, and the organization for their superintendence, .

f and I returned to England on the 26th April. : : C e !

r *'4.; Mr. May met me in.London on the following day, and we spentbetween two
;. and threo weeks in discussing the details of every department of the work. I ma

‘  here state that there is no truth whatever in the suggestion that Mr. May held some

; views about the worksand the mode of carrying them on different from mine. - Before

! he accepted the pppointment he satisfied himself of the design being not enly practicable

‘ but the best that could be made under the circumstances, and he was further well aWar:;

. that it was competent to him to suggest to me, and, if necessary, to carry out on his

i own authority, any modifications that his increasing local information énight indicate

© Tt wasnot his business to criticize or to answer eriticisms to others, but it would have

. been a grave fault in him to be silent to me in respect to any part of the work which
. he did not approve. e committed no such fault. , . .-

: 6. Imeed scarcely remind you that, with the exception of the first stages, this
! work is intended to be carried on by means of machinery of special construction. " This |

¢ machinery had for the most part to be manufactured in England, and it was therefore -
» arranged that while Mr. May proceeded at Madras with those preliminary works which
¢ required no special appliances, Ishould apply to the Secretary of State to depart from
{ the usual course of ordering plané and machinery only on indent from Madras, and,
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under the iar ci sta :
o peculiar circumstances of the case, to anticipate the more urgeat requu'm“’nts
e work on my recommendation.

6. .
England :Ifi May and Iflysclf therefore arranged the details of the work both 12
clusions Wn * Mad.m s such a manner that we might act in concert, and our con-

ere embodied in a memorandum of instructions for the Superintendent, and

in vari . . !
him ious plans showing the intended new works in detail, which he brought out with

7‘ A} 3 a * ’
The points to which his first attention was to be dirccted were—

I{-—gﬁe opening of the laterite quarries at Ambatoor.
III.——The formatxo.n of the approach to the north pier (surf bank).
.—The preparation of the concrete-mixing station and the block ground.

8. Mr. May left London on the 12th May and arrived in Madras on the 9th June.

applii;tiolnnfthe mean tim.e T submitted on the 21st May to the Secretary of State an
or the following :—
(L) Twenty light tipping trucks.
(2.) Two hundred and fifty tons rails (50 Ibs. to the yard) with ten sets of points
and crossings and all fastenings.
(3.) A tank locomotive engine.
- (+.) Five Bladke’s stone breakers.
(5.) Twelve concrete-mixers with the necessary engines and gearing for working
© them and the stone breakers. ' ’

10. 'I.'his application was sanctioned by the Secretary of State on the 11th June,
agd authority given for the purchase of the several articles.

. 11. About the same time I applied to geveral shipbuilding firms in London,
Liverpool and the Clyde to furnish me with plans and estimates of the cost of two steam
h?pper barges suitable for depositing the rubble bLases of the piers. After much
discussion and consideration of the various plans, I recommended the Secretary of State
on the 15th July to give the order to Messrs. Thomas Wingate and Co. of Glasgow.

12. The last special application which I made for plant was on September 13th,
ffher.ll_ asked that tenders might be invited for the construction of four light overhead
Trinity ” travellers intended to facilitate the placing of the fresh mixed concretein the

block moulds. The tender of Messrs. Stothert and Pitt for these was ultimately
accepted. - - : : Q .

13-' It will be easily understood how materially the work was advanced by the
Secretary of State taking the initiative in respect of the above articles instead of waiting
for the ordinary routine of an indent from the Government of Madras. * Such an indent
must in any case have been prepared by myself in England, as Mr. May would not at
that time have had the local knowledge nor the familiarity with the various details of
the work, some of which were new to him, necessary to enable him to prepare it.

14. By the arrangement actually adopted, T undertook the whole of the organi-
zation'so far as it depended on special plant and machinery, while Mr. May wzi: left
free to carry ‘dut‘thé preliminary local operations, and prepare the ground for the
?eceptip'n of the machinery, of the exact nature and purposes of which he was fully
llolf(.’trm'ed; He was at the same time advised that my initiative would be absolutely
hnnted to the list of articles just enumeérated, and that any further requirements must
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: be made the ~subjegt of a regular indent.to be subn;ittec} to the Madras Government in -
. the 1}_5}19.1 qlqpnef. : ' .

i

15, The cost of the o 7icles thus furnished by direct authority of the Secretary.
of State has been as under— S R

: ‘ ,, £ s a £ s a
Twenty light tipping trucks e we. 340 0 0
Freight o - e . 135 0 0 A :
e e _ 475 0 0
Rails, 50 1bs. to the yard, 257 tons 13 cwt. : o -
1qr.23bs s e e ey 1,996 19 3
Fisles and fastenings o e e 4998 15 1
: DA :
Ponts and crossings, ten sets e 240 0 O
Freight vee v ees e s 646 14 11
S P e 3217 9 3
Stone breakers, No. 5 . e 1,063 - 8 ) 4 :
151 1 3

Freight e e e one

Tank, locomotive, with duplicate parts ...
Ffeigh_t! T e

e 1214 9 7
174510 0 -

© 98 0 0 .

e 184310 0

10,400 5 6 e ]

Two Steam Hopper Ba.fges... . ;
' . 21,633 211

Navigating expenses  * ‘wos  oee
: —— 12,033 8 §
Concrete-making machine 4,128 0 6 -
he : Freight evs ses © eee o‘n Y 723 16 10 i
’ L e— 4,851 17 4
Overhead travellers, No. 4 ... . 1884 9 0
e Freight vee eee eee cer ke 251 0 9 -
| ——— 21359 9

Sr——

Total ... 25831 4 4

——

16. The first of the above articles were shipped in September 1875, axid the last,

* in April 1876 ; the whole are now on the ground, some being in actual use, and - the
/ remainder being prepared for use. They comprise, with the exception of some small
. articles procured or procurable on the spot, the whole of the plant necessary for the
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formation of the surf banks and the rubble stone bases of the piers, and for the forma-
tion of concrete blocks for the superstructure of the piers. ' ‘

17. . The plant and machinery for lifting, transporting, and setting the blocks of
the north pier have been transferred from Kurrachee, while that for the south pier is
being manufactured in Lngland in compliance with regular indents furnished from
Madras. . P ' ‘

_.18.. The above brief sketch will show that the operations in connection with the
Madras Harbour were by no means confined to the somewhat crude and uninteresting
Jocal labor of forming a bank of laterite rubble through the surf. It was indeed for-
tunate that this preliminary work was of so simple a character and . required so few
gpecial appliances. Had it been necessary to provide rolling stock or quarry machinery,

sufficed for the actual construction of the bank.

'19. 'The first works which Mr. May had .to carry out were then of .a very
ordinary character, nothing more in fact than to make a bank of . rubble stone on the
sand, but about thisno time was lost. - He arrived in Madras on the 9th June. On the
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ad been repeated] ¥ buried by the sand or shinglc'd”vez
ys been successful in arresting it, showing tlmtssl
Vement way within the limits of engineering cont}"; d
» T said that I saw no reason why it shou

t the local materials were in:zuﬂicic.nt ‘z’;:;
nt, they led to one quite consistent with

Now, it Will be og

tiateq i, .
one which iy one
Mﬂqu pe

erved that the px-imary part of the proposition here epun’
.. 352nd it ywog theref,

1 to be contested by persons who have no local kno“'h‘.d:%"’ o:

antine ‘“’ oren to a wide field of criticism,  Nor were upp(;ftumtlf‘s. °e
8. The scheme Passed the authoritjeq of Madras with the single v(:xc

er Attendant jp Opposition, but it wag evidently subjected to a sear ching

and it ig we]) known that it met with a*vigorous oppositiOH‘ fm.m
Altogetlier it was under prc;ty constant discussion 18

ax_lot.her for upwards of twelve months, yet no denial of this vifally
» If incorrect mos

. t
t assailable iti . ted. Asalas
easyre s Proposition way attempted.
Civi e'Secretary of State referreq this and two other questions to Mr. Datenan
Dg8eer ¢f 8reat eminence and

. v - 4 1 wO
¢Xperience, and Le quite confirmed my. Y1EW:
erefore must be considered ns far strongeér pOW

met by arguments based on loeal considerations;
ouclusive character, -

iilan

these

"1:. T%le argument fropm, analogy {1,
1L was ip 1873-74, anq if it is to be

re has heen g large and formidable 1001‘:
uthward of the gurf bauk, advancing th'
ongshore about three-quarters of a nu‘le:
» and we assumed jthat an equal quantity
have requireq between fifty and sixty years
ss the end of the picr and legin to shoal the
of this accumulation has since bOC.D
jury to the Harbour to commence is
e into further account that this has been
ance of southerly winds, and the paucity
' 8cope of reasonable expectation
balance one another, and a line
nits, anq those limits well within
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the line to which
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; ' ; s e i upposition that the quantity o
: i} ! 46. This conclusion is met by ’d:e Igi(isgﬂethse I;?hole oantity set in mofion,
P k does not re : ! o been
: 3 sand arrested by the syzf bao 3 he bank which would have bee
S the énd of the ba :
et 1 th S ' t E i o 15 suggested £ 1 i h‘ssnﬁasszg this of course would affect the calculation of the
or the same 3 .. oht to s85.8 B intercepted by a still longer bank, ¢ T admit that some sand may
Prese PUrpose.  More than this it would not be ng gl intercep tll 1o L o, Ta o
4 :It | ! ba jon of ? I umber of years requuedhforb:r]i :w’ge outer line of surf broke outside it, a’f’l the
( % *a0d which a V? Sov to deg with the question whetber the large accumulﬂtw{"‘eg" * : . have passed the endhof t :lifted éy the surf to the northward, butitisso celztam tha‘:
i any mOdiﬁcatis omed fo the southward of the surf bank is so great as to su‘;ot s E curren twould carry the sanf the movement is close inshore Whe.l'e the bre?fk.mg wav
| future eteri Ottl' of the“condmion adopted by the G overnment two years a30 tha on 3 i the great Preponderal,lcle Of and before it that the omission is not of 1mp°?f1irﬁf'
| s CiOTation of i 1 . : . ken into €oB” : : itself drives the particles of s s e e
e wbour ia so. dist : ed not be taken N 1ise assage of sand at all ¢ .
| o Tl e ) ’. ; Moreover, if there had been any SuCh. passs obvious deposit in the eddy; on the
] i 42. 1, make p, 1 - . . f the nnt'ul"‘ § {g - uantity arrested, it must have shown 1ts.elf by ;nd b e
of the Conclusjop Wlu'); I‘Iop ); cl?ar 1t1s desirable that T shiould remind you ‘; he fact that : : gorth side of the pier, and there wasa little such deposit, .
While a}, . ¢ L submitteq iy my Report of 1873, 1 pointed to the . X
Ion" ort Plerg ﬂ'nd groynes ]l

. i hich caused it. . .
iﬂcon:;dera;’l; ‘;ai:]fc;azcifl?cl‘: ILcisconcePtion is prevalent upon this subject by the
7. elie

i ngshore isattributed to the currents. ™,
: loose manner in ‘T};w.ht;l;z f;;;?;f:;t :}faia‘?lile :chuTnulations:and ?rdsions are efz“e(;tecil; }
\ A very little consic elta A current by itself could not deposit sand 4 or 5 fe;
o Walvef z’:l(ieu:;z.xter and the accumulation would be fou.md on jche other si :
hove o lovel o th ¢7o’on’-stream rather than the up-sircum side, as is the case o
oF (Lo Broyues (;n leloreover the investigations which have been made into th;;nge-
the Madras .bez;c 11-) ‘h Which, are precisely similar to thfa movements of sa'nd aIt‘ Ia : 1211:
ments of shing eh eac i arly that the wave alone striking the sl%ore obliquely 1sﬁ °
and elsewhercf, show cle: f)r current conld have no effect on shingle, and 1the el ec
real transparbng ageney, t exists. 'The currents at Madras no doubt do their share
is produced Wheu? no currlelncom ared with that of the wave, and the 'exununatlolrnls
of the work, bt I smz bottl:)m at a distance from shore show conclusively that the
that have be?n made of if:c ¢ there. The movement of sand, whether al.on:gs.hlc;re or
current has lttlo oxiln(;;ore is undoubtedly greatest near t'he s?mre and (‘ixlxlnzzns :; e;zs ‘
'?}tjiﬁ;ghttgn'glce:o::éz fi\Ve r;my not be able to draw a precise line at which it entirely
e depth increasés.

- ine bour in 7
but for all practical purposes it is within the outer line of the Harbour
. Bt\ops’ 11} ‘ ' . . .

fathoms. - 0 t;1 Lwi‘lléle n.'cilcalfefore,ill submit that the new data obtained during the past
. 48. On the )

i i terioration of the Harbour
- seagon are copfirmatory of the copcl?smn that n; pl;;(:m:r:e e ‘
T b' aﬁticipatéd from the arrest of the sand by the p ‘
3 A W I have the honor to be,
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12th July he started a native ¢ b 31 5 g a séureo of some anity, but it s uscless tospRan e O L CE o e
August the first train of Iateritquarryman t? ge.t stone at Ambatoor, and on.the 3n} | - done. ~ I preferto think, and there. is good reas:; fgr]domfgfso, a nzzh er the gﬂdmg '
2. Asthe crent e was. deposited in the surf bank of the north pier. " work of the piers shall have been fairly started, hs e :Zy ;)lado:; moseri: ::1 01‘11?1 epa-.rt—

| premature, In consee:l1 Proved, this commencement of the local work was rather _ment of the works will not be looked upon as dv@o y A J damaging

| from Madras ons Ob;tla celz;czaoof hthe absence of the responsible officers of the Government effect on their general progress. it fhis dnd in aome ofhor dene
looked, Tt was not t]] € progress of the work as commenced had been over- - 98, T believe, however, that a greater activity other depart-

P oud
-
.

Gl ek et e .
.y ety

the outtall of {1, R after some progress had been made that it was suggested that ; ments of the work in the early part of the year w.'ould hav.e donef much to avert the
the result of b oyapoo-mm sewer must be providéd for clear of the Iarbour, and . P evil from which the undertaking is mow temporarily suﬁ'enng, viz., a want of confi. °
and the-7th Do :ene;)w Téquirement was that the work done between the 3rd August ; oo dence in it on the part of the public. . While the only evidence of the progress of the

. m . : 2 . - 3 . .
the sewer, er had to be tcmpomn]y abandoned to avoid closing the mouth of = ! Harbour Works was a miscrable rubble stone banlk scattered in every direction by the

; waves as fast or faster than it was made, and of which the onl.y apparent result was
Preparations. for th; did the visit of Ilis Royal Highness the Prince of Wales, and the ; the accumulation of a large body of sand 1;0 thehs.lill'lshuiz I;'::‘:i: glli:rt{l eoi tzl?dbusﬁigs
. 18 diverted f{ i : . o i ‘ hreatening still worse evils; wiile / utside public
howe or a time attention from all other subjects. So soon g of the port and threa g . . ..
Ver as that event wag passed, preparations were made for makine a Jfresh start with ! . .. could seé, I donot wonder that confidence was withheld. Tt is not surprising that at the
(=] E] 5
3

21. Then followe

at -

the surf bapl 5 s . )
N ank to the southward of the sewer, 80 as to leave the outfall free. cameo time a host of amateurs, utterly ignorant of the real intentions of the designers of
<. In the meg

. .. . ut forward criticisms based on no better foundation than their own
recommendation by th’;tlsnelcer?tfr tq;;fmsl;g :varo;m; anc.l railway materials, ordered or:rt m(ji' : ::lea ;irz;]':i,o:hz;]\ihit was beyond their|30t“a}; jvi.ew, and it is only natural that the public
lWLth évery prospect of rapid éXCC{ltiOD a103’ut 1:0 arrlzveti,' ar;»d the new work was dh t b?e ,5 . should have given some credence to such criticisms. o . )

ength of peyw railway had to be laid' v .make ) txsl 1 rish ztart some consxh e:athe 1?’,“' ’ 90. - I cannot but think, however, that if there had be?n evidence that the Harbour
surf bank.was recommenced in e pr,e and un:vas not till the 28th January tha ' ’J? ' Works consisted of something more than the surf bank ; if .the'inodern appliances of
'23. But noyw 2 new obstaclo to tho f- , , . - :,_; i ; : ‘engine“é ring had heen obvious in the rapid manufacture of large concrete b}ockg ready
unf.onumtely aroso. Mr. Moy healthebsanns atc ofry1 progro§s of t.he .work a3 a W-O e[ i, " " 'to be placed in pgsition by the Titan cranfa as §00n0 28 & favorable opportum'.cy occurred
behe-Ve, to be found the orirviny of that £ ‘;?a:: °f ‘(‘1‘" ‘“}fl in this circumstance 1s,h ! for a commencenjent of the real construction of the pier, the surf bank and its troubles
Public, and of some distru:t on the ai: :flc(}o lssamtfacfllﬁnhos th:‘, part O]f' te . o . ‘real; apparent, and imaginary would have taken their proper place in the mind of an
- &Pparent for the last foy months, - ! PYERmEnt, Wheh have Deen on'y too - J . unprejudiced observer, ahd some credit would have been given to the Engineers for

24, M. I\i‘ay having
the- ground, had naturally ¢,
!)ut .the circumstances wer
¥g1n the chief,

descriptioq of ‘WO‘I'k. The surf benk would
have appeared in its true light as a rough snd ready expedient for getting over

rough difficulty—the surf. Ordinary common sense v;.rbuld ha.ve easily apprehended
even if it had not sugéested, that on such a work detailed design, nice caleulations,

sceing their way to a more, substantial

been not only the head of the local staff, but the first on

aken the initiative in everything. Ie was ably seconded,

e such that no assistants could supply what might be want-
10Ty, was not & He evidently so struggl?d against his failing powers that his loss of o
of it h;mself y thliirent toothersat the time, and possibly he was almost unconscious ‘
Works a1, d’ ut the result was undoubted. From the commencement of this year !
cady started were carried on with some vigor, but nothing new swas started.

and modern appliances would be alike thrown away. | |
30 ' The great misfortune of the Madras Iarbour Works has hitherto been that
they have eiposed their worst face to the comment and criticism of the publie and

e - e e me Tres - e = 5

| T,
L ' iticism had taken a wider view, it would have been moy
25. It will be rem . Co i of the Government. ~If the criticism : o
embered that three points we : . . 1 ; ) X « ently before the Government that preparatio
Mk, May’s attention on his arrival at Madras——-—p e espocislly recomnllendgd ” : t favorablé. I¢ ithad bees prOmAST Y > th ol

sors were in full activity, I venture to -think that less

r vk T ke e

e N sl

‘ ' ’ ; : i1dine of the pi
g; %z ;Penm_g of the laterite quarries at Ambatoor, S L :iielezfl}?;:ze‘::z;u;?;n ;n Goverﬁment Orders aboyt the insuflicient quantity of stone
N (3:) e Ol‘matIOfl of tho north surt ba'nlf. . _ ' . b , L E’osited in the surf bank, or the quantity dispersed by the last heavy surf, - Had
o e o concreto-mixing station and the block eround. :,, : ;.‘ "OI()) or 800 large concrete Llocks been on the ground, as ought to have been the case .
- Lhe first two of these were satisfac ‘ o

torily carried out, but the last was unfor-

Lt Was necessarily delayed pendine th :
. of th , atlly delayed pending the settlement of the question
e sewer, but that was settled in December, and affer the Prince of \Vales(’l depar-

= ture t ¢ :
e these works should have been undertaken af once. They were not however com-

menced ti
thatczu rtlxi gte.ru]:lfr. May gave up charge of the works in April, though I believe
g 11s 1liness he expressed a desire that they should be commenced. '

27' . . -
 instead of Itrlt:: et::; C;nl?ete-makm:g machinery been ready for work at the end of J uly
of November, it would have been at least another clement in the

‘ quesfxon of how to dele with the exposed end of the surf bank which was then becom-

tunately neglected. Tt

" than as a specimen of the

v 2 A b

e o o it 8 2 & =

tho petty and temporary diffculties of the surf bank iV.OU1d have had less Prominence,
and I;he question of tho rcadiest mode of protecting 1t would have had an ‘obvious

golution. - x - . T
31, It must not be covcluded, bowever, that T admit the surf bank to be in any’

[3

nse a failure. I only ask that 1t shall be looked upon as a preliminary work rather
sC .

telf, it is a success. Its sole object was to get through the surf, and that it
1tsell, ¢

has done. The estimate of its cost W? at best a very rough one ; for though the price
B . X

s definite enough,the number of tons required was dependent o -

of stone per ton wa <

- -
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system on which the whole works are to be carried out, . .
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will
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conditions which it was absolute

. owever, it has proved to haye b
| €Xpended, and the bank is at
} may remain to be debited to it
Cl:ude then as the design ma
ml‘ght seem, I submit the ¢
.stp.table to the circumstance
~1mposing mechanical appli
0 an equivalent for the

} - T?;;‘as,he(li"x;? this time fon-vard a different system of construction will be adopted.
[ o wn suf'f bank will form a good foundation on which large concrete bloc:ka
¥ 1or an ordinary sea to disturb, will be built upin as regular a form as possible

s than would have been a system of work involving more

ir value would have been required.

:’51 efheégit.ldghese will be aftf:rwards further protected by ﬁ_@kjﬂg}!’f}i{f’? cither
divers to WOr;{ 108 cannot be quite regular till a sufficient depth of water is att&lfled for
take the £, “; to level tht? bottom for the foundation blocks, and at first the p.xer will
156 lare blrrnko arandom pile rather than of a regular wall, but the principle will be. to
the Ol'ib. 1o.c s ra.ther than loose rubble ashitherto. This is quite in accordance “:lth
" ginal intentions of the design, though the details have to be adapted to existing
JCircumstances,

. There wi voom T en v i
! 0.2 “Plated of g syete will only be rather a longer length than was originally contem

e iy

m of work transitional between the rubble and the regular built» 11'({2'1_{-
33. The present state of the undertakiné‘tﬁéﬁ‘ {308 follows 1—

the t.e The norﬂ.l surf bank is carried out to its intended extent. Its sides are for
Charictsent -eﬁicmnt]y protected, but some further protection of a more permanent
Wears :r will become nccessary, as the laterite exposed to the action of the waves
wa

by th - Its end, hitherto the most vulnerable point, will be efficiently protected
. ¥ the advance of the concrete block building.
b. About 200 blocks,

1 mostly of twenty-seven tons eacii, have been made by hand-
{1abor ready to be built int
iper day.

o the work, and this work is proceeding at the rate of four

. ¢. The ma.chinery for making concrete blocks at the rate of thirty-six large
ocks per day is on the point of completion.

- .The Wwhole of the machinery for transporting and setting the blocks of the
north pier is on the

ground and i king ord C s con-
tracted for in England. In working order, and that for the south pier is co

cont ¢ One-third Of, the whole quantity of Portland cement required for the wbrks; is
ontracted for and is being delivered. The last shipments under existing contracts '

' be made in J anuary next, after which the supply will be for a time suspended
until the progress of the works requires a fresh supply.

34.:. The above results represent an expenditure of about £1,17,000 of which
one-third has been local. Tt may be divided as under —

Suxf ba.nk coe oo var .en see leﬁoo
Plant and preliminaries 71,000
Cement ... . 80’000 .

Each of ) Total ... 1,17,000
N ack o the:e heads compares favorably with the estimate. The estimate for the surf
ank was £23,700. That for plant and preliminaries was £80,000, and the unexpended

ly impossible to anticipate. Rough as the estimate was, .
cen more than sufficient, for only two-thirds of it has been -
its intended termination. Such further expenditure 83
will still leave a large balance of the estimate untouched.
y have appeared, and clumsy as the mode of execution
nclusion that both design and execution have been moré

ances, for the preparation of which time and money more

PRev U

[ ST <0

-

I At ™

P

o e R T e R

:

»
i
‘

L
¢
A

~
oy

b

(”“.

(U e O

B e L s

O S
.

e s et

P . T ST e

.

g

{2 38.

» : ' 7
‘.

£9 006 will be sufficient to complete this item. At my estirqat‘ed rate of Qolper ton
the’ cement would have cost £32,400. ‘

35. TFor the futuré the great bulk of the expenditure will of com{;fse be.local. I
will only say, in anticipation of it, that arrangements caclcul‘ailted to te. ect t1mpo-rta.nt:
gavings upon my estimaté have already been made, of Wlngh tle n’;os;mp;); ant is the
subst;cution of Chinnamapett for Tritany as a source of supp yfo | ds one for concrete,
It is possible however that other modifications, having an opp.ostﬁ,e dent en.tgvzl nlmy become
desirable, but not to a gerious extent. Of course the Superinten ent will duly report to

the Government on such points as they may arise. R

36. Passing now to the subject of the immediate future, the following are the
) i °© . I & .
works requiring to be at once undertaken :

1. The south surf bank. o |
ilding e north pier.
g glli: ::r]ind;?n:fl:;l for depoziting rubble stone from fhe hopper barges. |
'37. With respect to the south surf bank, I shall be gle%d if the éugges.ted arrange-
ments for the use of the South Indian Rail.wa.y can be carried out. - It will a_voxd tl}e
assage of stone trains along the beach in its present crowd.ed state. It will avoid
ﬁossible interference with the worl by the still more urgent famine traffic of the Madras

" Railway, and it will furnish a better material for the purpose than laterite. - These
’

advantages will justify some increase of cost if such be necessary.
(=] .

With respect to the other two works, I Wou}d say that the details of fhe
“ mode of carrying them out must be to some extent tentative. "Where nature is working
3 O

X : 11 as ourselves we must accommo
v by the agency of waves and currents as we date our

roceedings to hers. General principles, based on past experience, may be and have
xl))een Iaidodown but precise plans or instructions would be useless. The work is in
the hands of intellinent and experienced persons who thoroughly understand the
> te]

- requirements. There are 1o doubt question's‘ connected with both these works which -

cannot be immediately solved, but there are no fornfic.iable d?'fﬁcul.ties, and the fesy
weeks at least of quiet weather which we may now anticipate will, with th'e appliances
now on the ground, suffice to put the work iuto a much more systematic form, and
present a very different appearance from the present.

- ..89. Withrespect to the rate of progress past and future, I would refer to para-
graph 69 of my Report of 4th November 1873.: It runsas follows :—

¢ The first operation would of course be the .forrpation of' the curved approaches.
. These might be commenced immediately, and while they are in progress .the necessary
plant and machinery could be collected, The actual bm_ldmg of the piers could be
completed in three years, or, 8y, four years from the time of the yapproaches being
commenced.” : - o
Now, when this anticipation of a y.ear for preliminary works, 1oca1 and English,
is)comparcd with the present state of things, ?.nd allowance’ m'a('le for the unlooked fop
delays caused by the “falso start,” the Prince of Wales V}Sxt, and the subsequent
lamentable incapacity from illness and death of the first Supermtegdent, I do not think
that the result is unfavorable to the actual work.

40. . 'With regard to the future rate I can only add to what I said in 1873, that -

all the appliances furnished under my supeljintendence are calcu.}atf.ed for that rate of
work, and that it appears that the supplies of local labor and materials will be amply
L%y i ;
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Suﬁmen‘t for the Same purpose, More than this jt would not be right to say.
Present,® ' P
jon ©
{ " d‘ﬂ.' I have noy to deal with t1e question whether the large ““umula‘?;megt
: a . Whl_ch hi_ls formeq ¢, the southward of the surf Lank is so great as to 1 ;Eodxb
% oy mOdlﬁcz?tlon of thekconclnsion adopted by the Government two years ago, tt con-
3 fure deterioration of the Marhoyy is 60 distant that it need not be taken into
| 8ideratiop
e, make

. éure
Y reply clear it ig desirulle that I should remind you of the na
of the conclusiop which

_ act that
o . submitted in my Report of 1873, 1 pointed to }lxe fﬁi?en
© short picrs o d groynes had Leeq repeatedly buried Ly the sand or shingle
alongshore, long piers ha

. ing it showins that 85 &
d always been successful in arresting it, showing t atrol
) - o inecring control-
e movement was within the limits of Oﬂg‘uc(ﬂno-t hould
- M $ ) s
Particular case of Madras, T said that T saw no reason whyl

. insufiicient fora
» that the local materials were insufticient fu

general yyly the alongsho
1th regarq toth

Nor were uppﬂrtuniﬁes,of
8 of Madras with the single voice
evidently subjected to a S.C“rchmg
4 it is well known that it met i alvigorous opposition from
ondon. Altogetlicr it Was'under pretty constant discussion ; o
fo;'up\s:ards of twelve months, yet no denial of this vifal {
» i incorrect most assailable, Proposition was attempted. Asa las
Measure the Secretary of State referred this and two other qQuestions to Mr, Bateman,

‘.’: Cifﬂ Engineer of great eminence ang experience, and he quite confirmed my. yiew:
44.  The argument from analogy therefore must be considered as far.sfrongér.now

S0 187374, andif it i ¢ Ve met by arguments based on local considemuonxi

these mugt 1e of a ve onclusive character, -

ts? The

tion of sand to the so

nting, The sche
er Attend
tta, an
uentig] Persons jn T,

me passed the anthoritje
ant in opposition, but jt Wus

Iy definite and ¢

What thep are the new fac
triangulay accumula
050 feet at
if thig accumul
Was Huble to be added

re has heen a large and formidable look-

uthward of the surf bank, advancing fhe.
the bank ang reaching alongshore about three-quarters of a miles

ation had al] remained, and e assumed fthat an equal quantity

eVery year, it would have required between fifty and sixty ycars
ulate for it to pass the

1 the scope of reasonable expectation
imately balance one another, and a line
rtain limits, and those limits well within

of shore be established
the line to which the

» Permanent within ce
ITarbour will project.

24

i Gt fene w1

P

o e e

e

v

‘ ‘ o - ity of
is ¢onclusion is met by the plausible supposition 'th,::l: t::t (il;la:;tgon;
46. 'This conc menojE bank does not represent the whole quantity 12 have been
sand arrested by the sur has passed the énd of the bank which W(;u lation of the
It is suggested ﬂl‘é ne zani and this of course would affec.t the calcu Lc;and may
intercepted by a s.t il l?ngelf' th’e total accumulation. I admit that ?zln?t anl the
number of years requlredh Orbank ; the outer line of surf broke Oflt? o t‘aiﬁ that
Bavo passed the end of ¢ ;l'fted 1’03' the surf to the northward, but it ls*: (-) C‘Z'inm waveé
curren twould carry the saﬂf tllw movement is close insho.re .Whe.re th: fle;ﬁ oc;tance.
the grea‘t prePondera’}Cle oof gand before it that the omission 1s nc:3 n(s)urateI;v T the
i;;elf drlvesiftl:ﬁelz'zrlifde;een any such Pﬂssi:)ge of s:zciloi: Zl;ggﬂl the eddy, on the
oreover, . an o .
quantity arr :Stt(;ld’.igg uz:;l; :I:r:b\(x):: av.1 tlsi(tzge s{mh deposit, but so'small 2 to show how
. R .
north .s1de 1(;13 Wa;pthe, action which caused.lt- _ valent upon this subject by the
inconsidera . uch misconception is pre : . the clrments.”
7.1 b.e hg%* thafil nznovement of sand alongshore is zi.ttnbutgd. to the ceﬁected i
loose manner in w:hmh the i1l show that the accumulations™nd erosions :re o
A very little consule:z};on “; current by itself could not bdefosﬂ;d so?:he ::her e
inly by wave action. . tion would be foun
:':):\:)veytheylevel of the W;‘ter’ a,n;la::ia(?]fzr Htlllllzlli the up-streum side, as is :hihza;ii::
of the groynes, on thf ¢.o/0‘7,¢;i 7t’ he investigations which have been madfe in gat Madras
the Madras b oo -'1[1010‘Li011:am precisely similar to the movements o E;m ot the
ments of shingle beach, Wl - that the wave alone striking the ?l%ore ) 1qd th); cffect
and elsewhere, show cle!.uI:) rrent conld have no effect on shingle, z:ln ot e
real transporting agency, Ortc:xists. The currents at Madras no doubt do .l,lltinattions
is produced whercf no currﬁn mpared with that of the wave, ‘and tl;e .ex; e
of the work, but it is small co ttp m af a distance from shore show conclusively .
that have been made of I;fh:c: (t)he(;‘e ‘ The movement of sa;ul, ;’l\rhethel;1 zliﬁiisﬁes a8
current has little or no e . d ubtedly greatest near the Suore an ich it entirely
at right angles to the shore, is un 0 to draw a precise line at which it en oy
‘:ggﬂl"th ilflcreaslfsi);:z(zarlnagujl?sszs .i: 1i);ewithin the outer line of the Harbour in 7
~ atops, but for a : s

A P 'y - . Ll T 1 g the aSt
" fathoms. * - th - i101e t i1e1'e fore, T submit that the new data obtained durin P
. 48. On the whole,

-~ i ioration of the Harbour
agon ar firmatory of the conclusion that no practlc.:zl deterioration o

. 4 {2 vén - . N s.

P Ox;al:ﬂ:i(::xilpatéd from the arrest of the sand by the pier
_3s to be an R

I have the honor to be,
LY NI o ,3‘:!'*> e ey B ;‘ e Sir,
. Your most obedient servant,
g ST e H W. PARKES, M, Inst. C.E,, - '
: ] r Works,
’ ' neerssn-Chicf, Madras Harbou:
P Teediae T L v .t LEngineer-in-Chicf,
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