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GUVERNMENT OF MADRAS.

MARINE DEPARTMENT.

Reap—the following papers :—

Despatch from the Right Honourable the Secretary of State for India, to His
Excellency the Honourable the Governor in Council, Fort St. George, dated
India Office, London, 29th October 1896, No. 6, Public Works.

[Madras Harbour. 8ir A. Rendel’s report on measures for arresting shoaling, and for
improvement of the harbour. ]

During the current year I have
®* Public Works letter, No. 2, dated 11th rareive , ; wnov the lette
Februsry 1896, received from your Excellency the letters

Marine lotter, No. 2, dated 26t February noted in the margin * on the subject of

1896. the Madras Harbour Works,
]’ul\;li;sﬁWorks letter, No. 12, dated 7th April 2. Various measures are proposed in
90. these letters, partly for the improvement
Marine letter, §?) ';. dated fthllno 1898, ' of the harbour for the purposes of trade,
:: o8 ARt R and partly with the object of preventing
3 No.1l, , dth Au,gust L the shoaling which the survey of 1896 has

diselosed both inside and at the entrance
of the harbour,

3. These measures have been referved to the consideration of Sir A. M. Rendel in
+ Datod 23rd Soptomber 1860, with plan, accordance with your Kxcellency’s desire,
and I now forward copy of the report T

which he has submitted after consultation with M. Lee-Pogson, the Kngineer of the
Trust Board, oYY

4. 8ir A. Rendel hopes, and expects, that the difficulties caused by the move-
ment of the sand may be removed by dredging, and he recommends that a sand pump
dredger should be purchased at a cost of about 12,5004 I approve this proposal, aud
if your Excellency concurs, after consulting the Trust Board, steps can be taken for
the purchase of the machine in this country through the Consulting Engineer.

6. With regard to the improvements which have been suggested for the purposes
9f trade, I Ob“PTVO that certain schemes, estimated to cost about 154 lakhs, inelud-
ing & boat basin and & wharf and wall on the north side of the harbour, have been
approved by your Goverement, provided the T'rustees can raise the required funds.

6. T agree with the view taken in the Consulting Engineer’s report, that, until
the doubts which still attach to the stability of the harbour and its safety from the

encroachments of the sand are finally removed, the present proposals are all that can
prudently be undertaken for its improvement.

Excrosuke,
Madvas Harbour,

I have read the papers sent to me on the 20th March, the 2nd May, the 2nd July, the 5th
August, the 10th August, and the Kth of September of this year, on tho subject of this harbour,
and having fully considered the questions they relate to with Mr. Lec-Pogson, the Harbour
Engineer, who has come to England on duty for the purpése, I have now to roport my views
upon them.

The principal questions which 1 am asked to consider are, as I understand, the canses of the
shallowing of the harboar entratice noticed since the beginning of 1895, the means by which
the farthor progress of this shallowing may be arrested, and the plans I”°P°‘°d for the better
utilisation of the harbour for the parposes of trade, ,

-

" ,'i-'z‘
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T will take first the shallowing of the harbour entrance. : s
A sufficient cause for this shallowing, though that it is the right one is disputed by Mr.
Pogson, might be found in the travel of sand along the shore from the south, the evidence of
which is the accumulation of sand on the south side of the harbour. It may be reasonably, if not
rightly, supposed that this accumulation, which commenced very shortly after the commencement
of the harbour works twenty years ago in the angle be'tween the south breakwater and the shore
and has been constantly increasing up to the present time, had by .the end o’g 1894 so far filled up
the angle as to allow the sand to resume the travel northwards, which, on thm_theory, the har'bor_tt
works had for a time arrested. 1f this be the case, the harbour entrance is the first place in
which sand could (and therefore mig}xt) form a lodgment. That this would aven_tua.lly happen
was the general opinion of the Committee of 1869, and of most of the gentlemen who appeared
boforo it. In fact, in their view this result was so certain, and 1t‘s consequences 8o serious, that
in their opinion no scheme for a close harbour ought to be gqtertnmed. y b
The Committee and those they consulted, however, were not unanimous on the _sub]ect‘, the
Chairman of the Committee himself, Colonel parpe'ndale, R.E., and others not concurring in it.
Colonel Carpendale, in the minute in which he expresses his dissent from the report of his -
follow Committee men, says that he is unaware of any reason for the opinion that any “silt ” is
in suspension, or of its being carried north or south by littoral currents, andr that h.e has no fear
of the shoaling of a close harbour from this cause. As to the loose bed of sand.wlnah forms the
foreshore of Madras and the bed of the sea in front of it, he states that according to the Euro-
ean diver the sand only extends fo the six-fathom line, that it is known that the level of the
£d:1d at the iron pier head then and still existing varies as much as eight feg_t, that the movement
of the sand is chiefly out to sea and in again to the shore, and that shoaling might take .plno'e
between the shore and a detached break water parallel to it. But no sand or silt would in his
opinion enter the mouth of a close harbour if placed in soven fathoms of water. Band might, he
tlldnks aecumulate outside it in one mongoon, but would be washed away by the change of
ourren’t in the alternate monsoon, and the natural operation of the sea at Madras he says is to
erode tho coast, not to extend the beach. .He therefore, with two gentlemen whom he names,
inclines to the opinion that a olose harbour is to be proferred to a detached breakwater; but he
suggosts, that before the former was decided on an experiment of its probable effect should ho
. gj;l:e by' punning out from the shore a pier (i e« groyne) of rough stone for a distance of 500
or 600 yards. After much further discussion this opinion prevailed, though the experiment pro-
od by Colonel Carpendale does not seem to have hoeen made, a.nd»a close harbour was finally
gﬁscrminud on. That the decision was a leap 1n the dark, consequent, I gather from the papers,
onla strong fecling then existing in all quarters that to do anything was better than to do nothing,

cannot, I think, be denied. : .

: w finished, we are beginning to be able to judge the controversy by its
mul;l;ho ?;Lrt)ﬁgl;‘?ﬁ:ggw‘}ﬁt it may, sand has acoumulated south of the harbour much faster than
the advoontes of  close harbour expected, and it may even be as Colonel D. MeNeil Campbell,
R.E., su 'pests in his ‘paper dated 30th J uly 1896, sent to me on the &th September, that the

k. ‘;f the shore line seaward, now, T understand, observablo at a distance of five miles south
zf ‘t';‘m Larbour, and the general shoaling in front of and to the south of the harbour, are due to
the harbour having pushed the inshore currents gr v g:t 2 sea..h hastened " ,

Mr. Pogson, however, whilst admitting that $he harbonx may have hastened the shoaling, liss
formed a different theory of its main cause, In his view this cause is to be found in periodio
ts of the bed of the sea in deep water, producing alternate advances seaward and retreats
ix;osem;g of the shore line, with corresponding alternate shallowing end decpening in the roadstead.
'I'l'al w wsos of those periodio movements Mr. Pogson does not pretend to know, but he finds the
m(:) ?s“of them in the records of Madras from the seventeenth century down to the commencement

o harbour works in 1876. '
Of thAcconiin;r to these rocords, the shore line in front of Madras a hundred and fifty years ago
from two to threo miles seaward, i.c., in advanco of its present position. In 1813 it was to
;)msf nd at what is now the six-fathom line in the harbour, whilst in 1821 it had retreated to
: m'lts resent position, and then showed such signs of further retreat that a strong wall or
ge?:v;rk%no and theee-fourth miles long and six yards high was erected in 1835, at a cost of
8ula.khs to save the town and fort from their éxpected dqstruthon. _For the same reason the
bulwark was extended further northward to the railway station, i.e., a little north of the harbour,
i u1'865 Sinee then there has been a period of s_hallowqx a.n_d nnot}xer of deepening, the latter
}nll ed since 1889 by a second eriod of shallowing, whic still continues.
¢ ov‘v?Vhatever may bo thought of the theory, it may be allowed that movements of sand do take
lace at Madras affectin the depth of its roadstead. The shores of Madras would be very
g'ﬂ’emnt from those of other exposed sea eoasts whero large beds of sand are found if consider-
lble' movements of them did not take place, and they would be naturally greater on the surf-
?) ton shores of Madras than in quieter waters. We may also, I think, assume on the evidence
: e‘:mt'r'),'ll‘y that the tendency at Madras is to er sion rather than aceretion, and that the tendency
ge erosion has been checked of late years on the south side of the harbour partl by works like
t‘;xe bulwarks before mentioned, which have stopped its further progress, and y by works like
the harbour which have led to actual aceretion. On the north side of the harbour beyond the
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bulwark it should be noted that erosion, from whatever cause, has never been stopped in spite of
a large expenditure on the attempt to stop it. This erosion has been attributed wholly to the
harbour. 1t may be partly due to the patural tendency of the shore to it.

My view of the case is this. I coneur in the opinion that sand is now beginning to travel
past the harbour, though to what extent it is doing so there is no evidence to show, and the daily
mnge of tide at Madras not exceeding three feet, and the tidal currents into and out of the
harbonr being thel:efore exqeedm ly small, but little of it has yet found its way into the interior
of the harbour. The deposit, so far, has been confined to the entrance, and is in my opinion, due
to wave action. It is in fact, in.my opinion, a bar formed precisely in the same way a3 bars are
formed in river mouths. If it be asked why a bar only began to appear in the entrance in 1895
whilst the entrance itself was formed as early as 1881, onme answer is to be found in Calonel
McNeil Campbell’s paper before referred to. 1n this paper he attributes the maintenance of the
entrance up to 1895 to the fact that before that year the breakwaters had not been raised to a
sufficient height to keep out waves, that these waves then pounded up the water in the harbour
_ to an extent which produced a sufficient current outwards to maintain the depth of the entrance,
and that the raising of the breakwaters to their full height has put an end to this action. 1 do
not myself thivk that this action could have been sufficiently penetrative of the whole mass of
water in the harbour to disturb sand in a depth of 74 fathoms. I think the more probable
cause is the late shoa1m§ in front of the harbour and the consequent greater power of waves
outside it to push sand along the bottom of the sea into the entrance, and some of this sand
may of course have come from south of the harbour. Whether the bar will inerease or nob
depends in my opinion mainly on whether the shallowing outside the harbour inereases.
the only action causing shallowing in the entrance be that deseribed by Colonel McNeil Campbell
1 think we might hope that it was nearly exhausted. But the entrance was not originally
placed in water sufficiently deep to bear much loss, and it appears to me that we must at any
. rate act, and at once, as if further loss was certain.

Of course if we accept Mr. Pogson's theory, say to an extent which would advance the
foreshore to the point it is said to have reached in 1813, i.e., a point at which there is now six
fathoms in the harbour, we must admit that both money and skill will be thrown away in trying
to meet the case. The harbour is doomed under such circumstances to early disappearance in the
gand, for dredging out at sea is impossible, and groynes wherever placed could only at the best
in my judgment delay the ruin for a time not worth their cost. But we are, I hope and believe,
a long way from such a disaster. I do not think the mischief will go beyond the power of
repair, at “easonable cost, by a sand-pump dredger. If this elass of dredger can conquer as it
has done such a bar as that at the mouth of the Mersey, it should, I think, find no serious

difficulty at Madras.

1f, however, the shoaling of the roadstead should, from whatever cause, increase to & much

greater extent than at ﬁresent, dredging may be ineffectual, because it probabl cannot be

nsefully carried on muc outside the harbour entrance. Indeed, Colonel MeNeil (}amgbzll
o

goems to be of opinion that dredging will, under an ciroumstances, be useless, for thong

makes no reference to it in his paper before ref to, he says that the only satisfactory
solution of the guestion from an engineering point of view, though there may be_nautu;al
objections of which he is not aware, is & north-eastern entrance.” 1f dredging after being tried
fails, 1 agree with him, rovided he does not mean such a north-eastern entrance as was
proposed some years ago. %Ione of the schemes then proposed would, I believe, stop the choking
of the entrance with sand, and they would be ill-placed nautically also. I have never thought

the present entrance the best that could be devised, but I have never seen how it could be

improved, ex by placing the harbour entrance further seaward, i ¢, in deeper water, and
:!:3 hea:rd; oosozpzf {hg necessary extension of the harbour would, I should u.mﬁ revent the
acceptance of such a proposal except under circumstances of absolute necessity. 1f, however,
dredging should fail to sccure a sutficient depth in the present entrance, and the harbour is to be

maintg;ged, then I think the design for a new north-eastern entrance shown on the accompany-
ing plan would be effective.
that the eastern arm of the south

Tt will be seen that, under such circumstanges, I propose ) arm
breakwater should be extended in a direction a little seaward of ils present line, .c., north-east-
erly, past the north breakwater to about the 83 fathom line, a total length of about 1,600 feet,
and to make a new entrance (closing of course the present one) through the outer arm of the
north breakwater. Being well protected by the extend.ed south breakwater, and _f:ree from current,
the new entrance need not be more than 300 feet wide. No breakwater on its landward side
would, I think, be nevessary Tt would be better, in my opinion, for shipping that the waves of
the north-east monsoon should have room to disperse than that a portion of them should be

trapped between two breakwaters. : :
Placed in sach a depth some shoaling at the end of this extension might take place without
injury to the harbour, but any sand which came round the head of the breakwater would find e;
Jarge bay in which it might settle without injury to the harbour, and dredging might be carry

on outside the entrance under cover of the south breakwater extension.
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In conclusion of this branch of my report, I should make some remarks on the

which have been proposed south of the harbour—one by Mr. Pogson, runming out from tt?e::{:z
- ruenl w‘tg& breakwaters ; the other suggested in the Government Order, No. 119 of 26th

ao: th ry Iy i,m@;:;g out from the angle between the two arms of the south breakwater in a

1 have, in & previous note on this subject, e au opinion unfavourabl
Tt could only, in my opinion, keep back the sand for a time, w ich its cost wouldon:ﬁ. ?:farﬁ:“
The other would, I think, stop the sand longer, but it would be in deep water and great oxpoaure'
and must, therefore, be of great .trgmgth and cost, and it is, I think, undesirable for unutioa{
reasons also, I concar, therefore, with both Mr. Pogson and Colouel MeNeil Campbell in think-
:;:gd 1; ;n %:(me ;lork. 4 {hwmﬂ(id rathefr see any work of its kind deferred until the result of
g ned, and then made to form part of
h.ves??gesfted,dif B A Tl Wk rgﬂ of an extended south breakwater such as I
. 30 far for eposits in the entrance, but my attention is also called to a deposi i
is mkmﬁ place on the south side of the harbour. This deposit is caused bvegx): :3:? v?gi:;nh;::x};
acoumu ted outside the south breakwater to a high level gradually slippin through the somewhat
large interstices between the concrete blocks of which this breakwater is formed into the harbo
and forming a bank against the inside of the south breakwater. During the north-east mouso':):;
Mr. Pogson informs me this deposit travels towards the shore of the harboar and is deposated
there, causing the g}"adgml advance of the shore seawards towards the entrance. 'The umﬁtit of
sand to be dealt with is not, and is not likely, to be relatively large, but it has to be 1(-1omove({ gr
prevented from occurniog. It may be removed by dredging. But it wonld be better to stop its
taking place, and Mr. Pogson has devised means for the purpose which I think ought to be uuogoss-
ful at a cost of about half a lakh. His plan being already sanctioned and the work on the point
::q Qn;r:;et{xcen_::nt. é.nlfed say I;O g)eori on tl:i subi"sﬁct except that a pump and other mnchiner‘v ure
ui or it, which can on obtained in i Y
e oﬁ)s: e fimghbrygar y om St 1) ngland, and which should be ordered at once.
efore passing from the subject of harbour maintenance, I should = i i
fied that the sand-pump dredger was the probable remedy for the case, x adt:i':f;hﬁtx: f;:;h:.g saazx(:;-
after his arrival in England, to see the machine in use. He accordingly visited the riierl:’ Teell
Ribble, and Mersey, and the port of Sunderland, in all of which this dredger is at work wit.sl;
great success, especially at the Mersey, and he has drawn up a most useful note upon the subject,
to%zthe:e wll:ah &Eee account (;fﬂ{m visit to Yurmouth, where some of the difficulties he hale to
:?;th::i ﬁ:‘ : ve been succeesfully met, which will be doubtless laid before the Madras Harbour
_ The machine which I would recommend for Madras would be one of ¢ i
discharging type capable of holding about 500 tons of sand. Such a drd‘;::e l:v?:hy:;ngh:fi“‘
Ma(h:as eol.ldmons, shoyld be capable of filling itself with sand, of transpnrti;vg its ca% t e
suﬁcxent.dmance outside the harbour, discharging it, and again taking up its place gi: t(fhn
harbour in two hours at the most. Therefore, on a reasonable view of the yearly deposit lik le
to take place in the entrance and its neighbourhood, such a machine shonld be capable of cl e
~out the accumulations of a year in less than the period during which dre]:iz:'n o:nenir-
carried on at Madras. Its cost delivered in Madras would be about 12,500/, and th% cost ";
:;ttmg n_;tfor thrb:e xmn;thsedshonlt«ill not be ulmre than Rs. 15,000. When not in use in ﬂ(x’a
nee, it may em on the eral d i
is much to be done b stlx)el(:ya machine o%etrlnany wpel;l?fh:fo&:t:l:;blonl:{i: g e
I come now to the improvement of the harbour for the purposes of trade,
Ina report which I made some years ago, [ stated that, in my opinion, the present harbo
was little more than an entrance to a harbour yet to be made. At present it does h : i
roperly the purposes of either shelter or trade ; for it is still thought necessary, tho hoI s;:rve
it will be found after the next cyoloqe not to be so, to order vessels out of ii wh:ag -
cEclone signal is hoisted, and ships discharge and take in their cargoes lying in th ue":;” o
the harbour through the medium of boats, instead of lying alongside a quay o A
The subject has been fully considered, first by a Committeo on which all' Madras int
were repreeented, and 'vt:hlch repoyted in _Febrna.r_v 1895, and subsequently by the illl ebr(;sts
Trustees themselves. The Committee advised that the improvements now to be und ixrd
should be limited to the construction of a boat basin designed by Mr. Pogson e st
gouthern half of the west or land sid_e of the harbour, to be extended th;;gla;empymg 5o
northern half. The Trustees, on_this plan being submitted to them, were mlvise:iy l?verﬂ: x
nautical assistants that the absorption of the foreshore of the harbour which the scheme i i
wonld be injurions nautically, for reasons in which the Committee seems to have oommved
1 do also, and would oconpy space required for the berthing of ships. The ‘U'rust nth b
under Mr. Pogson's advice, proposed to limit the boat basin to an area of 4 acres. oei,‘hmem.ohfmo,m
lesveuA tt;g g{leater p:rt of the ::e\zlogr foreshore untouched. ; ¥
further work was pro y the Committee in the north-w harbour, i
ponnection with the extension of the Buckingham ot an) it e, RaTRt e
roposed by the Government. DBut the Governm i 1 i posal
¥roaent-, I need not refer to it. FO e, SO, g
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Should the subject be raised again, it would seem better that the canal s i
the boat basin proposed on the south side of the harbour, but this depon!:is l:)(x)lulﬂ)cba(.i 1(’?1(11'0:11:::
stances, with which T have nct sufficient acquaintance to enable me to express a decided opinion
1f, however, the canal question be so treated, and if tho inner part of the harbour be doepened
as the Trustees are advised is necessary and have proposed, a new wall must be built inside the
inner end of the north breakwater, to prevent that part of this breakwater, which is not founded
much below the level of the foreshore, from slipping in. Mr. Pogson bas proposed, I think
wisely, to utilize this wall by forming behind it a quay, which should be useful for ’coal ships
and other purposes.

The last work proposed by tHe Trustees is the deepening of the i i
of the harbour to 5 fathoms. This, which will give ﬁpve gxgtra b::tl;:nf(:)l; 0;'&:';: tgﬁpspfl:xzmirl‘z
appears necessary to supply a sufficient quantity of berthage for the requirements of the port.

The cost of the above works, which, I should obse ione
Madras provided the Trustees can raise the money for tﬁzg’a{: :: ?ﬁgiﬁﬁy o e

(1) Boat basin on gonth side of harbour ... AL 61:1;-558
(2) Wharf and wall as now proposed on north side of harbour, S
approxlmately.' ...  6,00,000
(3) Works for keeping sand from working through the south break-
water, approximately ... soy 60,000
(4) Deepening the inner part of the harbour s 2,19;069
Making in all 15,42,627

1 think this estimate should be sufficient, but it does not include the dredger required for the
deepening of the harbour. For this purpose, even if it were not required for maintaining the
entrance, & machine of the power 1 have suggested for the latter purpose would be n 35
therefure, we take the dredger as costing 12,5007, or, say, 2 lak?m, the total capital expenditun;
on the proposed works would be coverec by 174 lakhs. If the Buckingham canal be connected
with the boat basin on the south side, about 14 lakhs must be added to this estimate, making 19
lakhs in all.

Of course a boat basin will not put Madras in the position of Bombay or an English port
of any importance, for it will still be necessary for shipsjo discharge their cargo into, and receive
it from boats, in the open harbour, which must be often, at least, inconvenient, even with a north-
east entrance. But 1 do not wonder at the Trustees hesitating, whilst the harbour is untried in
respect to the stability of its works, and open to question in respect to the maintenance of its depth,
40 do more than is absolutely necessary for the necessities of the moment. Therefore, as a sheltered
basin and a quay for boats will remedy the worst part of the present disadvantages of the port,
I think the T'rustees have determined wisely™.

Later on, wheu experience has given the Trustegs, as I hope and expect it will do, confidence
in their harbour, the subject of quayage for ships W 1 naturally come under éqnsideration. T:
cost of any design for this purpose will, of course, be large, but in respect to site there will
no difficalty. There is room on each side of the harbour outside it for the construction of large
basins opening into it ; or, if it were devoted to trade only,rits western half might be utilized for
the purpose, as I suggested some years ago..\But it would be premature to treat this question

now. i
T return the papers I enumerated at the beginni‘ng of this report as having been sent to me.
(S8igned)  A. M. RENDEL.
23rd September 1896. B

OrpEr—No. 813, Marine, dated 23rd November 1896.
Communicated to the Chairman, Harbour Trust Board, for any remarks and

proposals the Board may wish to make.
(True Extract.)
Under Secretary to Government.

To the Chairman, Harbo st Board, with one plan (to be returned).
wﬁﬂlﬁ”*
Exd. T, K. Naray

ana Aiyangar.
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> India Office, g
London, 29th October 1896.°
Public Works, ¥
No. 6.
{
v §
}
To His Excellency The Honourable The Governor in ' &g
Council, Fort St. George. _ A
g
| e |
SIR, k . ?
During the current year I have received 1

Madras Harbour.  Sir A. Rendel's
Report on measures for arresting shoaling,
and for improvement of the harbour.

RSN

 Public Works Letter, No. 2, dated 11th
bruary 1596.
Fe“"& Letter, No. 2, dated 26th February
1%&. Works Letter, No. 12, dated 7th

1l 1896. :
Alﬁ:ﬁne Letter, No. 7, dated 5th June
8
.l &w, No. 8, dated 15th June 1896,
« Ditto, No. 9, dated 20th June 1896,

 Ditto, No. 11, dated 4th August 1896.

i

‘ R S B
§ Dated 23rd September 1896, ¥ith plan.

| : . ) . )
LR “
. P '5‘”"?

———— Works.

-

from your Excellency the Letters noted in the
'margin® on the subject of the Madras larbour ! k-

£ Hes

9. Various measures are proposed in these Letters,

partly for the improvement of the harbour for the
purposes of trade, and partly with the ob%eet of e

prevending the shoaling which the Survey of 1895 1

has both inside and at the entrance of the =

harbour. R

3. These measures have been referved .to the
consideration of Sir A. M. Rendel in accordance .
with your Excellency’s desire, and 1 now forward _-,;.f-;i
-copy of the Report{ whick he has submitted after
* consultation with Mr. Lee Pogson, the Engineer of =
the Trust Board. e Ll

4. 8ir A. Rendel hopes, and expects, that the
‘difficulties caused by the movement of the sand
“may be removed by dredging, and he recommends . ©

that a sand pamp dredger should be purchased at =
a cost of about 12,500/, I approve this proposal, =
and if, your Excellency concurs, after consulting
the Trust Board, steps can be taken for the purchase b
‘of the machine in this country through the
Consulting Engineer. »:

5. With regard to the improvements which have %
been suggested for the purposes of trade, I observe.
that cerfain schemes, estimated to cost about |
153 lakhs, including a hoat basin and a wharf
and wall on the north side of the harbour, hﬁﬁ

“been approved by your Government, provided the
Trustees can raise the required funds. .

¢ 1 agree with the view taken in the Consulting
Engineer's Report, that, until the doubts which

2668%. I, 1859, A
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still attach to the stability of the harbour and its
safety from the encroachments of the sand ape
finally removed, the present proposals are all that
can prudently be undertaken for its improvement,

I bave the honour to be,

Sir,

Your most obedient humble Servant,

v Min s
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~ S o &% /’74 f t Madras Harbour. :
(\k - ¥ B 4 1 have read the papers sent to me on the 20th March, the 2nd May,
i ‘ ! the 2ud July, the 5th August, the 10th August, and the 8th of
_ Y /6 m/{ ; ; %0_79' 13 : September of this year, on the subject of this harbour, and having fully

' . .\ :
: a‘-‘-ﬂ.‘ LI‘\/Q

: considered the questions they relate to with Mr. Lee Pogson, the
‘ ‘ %,) Y. . harbour engineer, who has come to England on duty for the purpose, I
{ é a/n,dl & ¢ | have now to report my views upon them.
' & RN e The principal questions which I am asked to consider are, as I
+4 understand, the causes of the shallowing of the harbour entrance noticed
since the begigning of 1895, the means by which the further progress
of this shallowing may be arrested, and the plans proposed for the
better utilisation of the harbour for the purposes of trade.
),will take first the shallowing of the harbour entrance.

A sufficient cause for this shallowing, though that it is the right ene
is disputed by Mz, Pogson, might be found in the travel of sand along
the shore from the soutli, the evidence of which is the accumulation of
sand on the south side of the harbour. It may be reasonably, if not
rightly, supposed that this accumnilation, which commenced very |
shortly after the'eommencement of ‘the harbour works 20 years ago in 4
the angle between the south breakwater and the shore and has been o 2 e A
constantly increasing up to the present time, had by the end of 1894 so e
far filled up the angle as to allow the sand to resume the travel north- X
wards, which, on this theory, the harbour work | for a time arrested. 25
If this be the case, the harbour entrance is the first place in whieh . = *.

- sand could (and therefore migiit) form a lodgment.That this et
ias » ventuglly happen. genéfil opinion of the Committee'of 1869,
e - and of mostrof-the getitlemen who, appeared before it.  In fact, in their 2
1 ; 4 : view this resulb avas so certain, and its consequences so serious, that in
- * their opinien no scheme for a close harbour ought to be entertained. = .q

The, Committee and those they consulted, however, were not s
unanimous on the subject, the Chairman of the Committee himself, - .
Colonel Carpendale, R.E., and others not concurring in it. . :
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~ Colonel Carpendale, in thie Minute in which he expresses his dissent
L : S A : B | from the report of his fellow Committee men, says that he is unaware
¥ - ' v . : . of any reason for the opinion that any “silt ” is in suspension,for of its ¥
!

:

* being carried north or south by littoral currents, and that he has no
fear of the shoaling of a close harbour from this cause. As to the loose
) bed of sand which forms the foreshore of Madras and the bed of the sea
i ' in front of it, he states that according to the European diver the sand
: only extends to the six-fathom line, that it is known that the level of the
' sand at the iron pier'head then and still existing varies as much as eight .
feet, that the movement of the sand is chiefly out to sea and in again
4o the shore, and that shoaling might take place between the shore and g
: a detached breakwater pamllhj toit. But no sand or silt would in his: :
- J “opinion enter the mouth of a close harbour if placed in séveft fathoms £
1% v of water. Sand might, he thinks, accumulate outside it in éne monsoon, ps
w ' K burwould be washed away by the change of current in the alternate 2
f A . 4 l b, . monsoon, and the natural*@peration of the sea at Madras he sa.j‘a is to o
= 3 ! \
M ?

=
- - ‘.Va
o 1. Bty

-
=
e
I

| erode the coast, not to extend the beach. He therefore, with two
181% . : gentlemen whom he names; mclines to the opinion that a close harbour

1 38 b is to be preferred to a defached breakwater; but"he suggests, that
N B befoge the former was decided on an experiment of its probable effect :
TRE : shouldbe made by running cut from the shore a pier (i.e., a groyne) of '
1 ‘ ¥ 26688, ' B




Wi

)
g * ‘_‘ L3
i 0 e j |

rough stone for a distance of 500 or 600 yards. After much further
discussion this opinion prevailed, though the experiment proposed by
Colonel Carpendale does not seem to have been made, and a_close
harbour was finally determined on.. That the deeision was a leap in the

dark, consequent, I gather from the papers, on & strong feeling then

existing in all quarters that to do anything ‘was better than to do
nothing, cannot, I think, be (_lemed. b e ;

The harbour being now finished, we are beginning to be able to judge
‘the controversy by its results. Be the cause what it may, sand has
aceumulated south of the harbour much faster than the advocates of a
close harbour expected, and it may even be as Colonel D. MeNeil
Campbell, R.E., suggests in his paper dated 30th July.1896, sent to me
on the 8th September, that the adyance of the shore line seaward, now,
I understand, observable at a distance of five miles south of the harbour,
and the general shoaling in front of and to the south of the harbour,
are due to the harbour having pushed the inshore currents further out
¢ Is&?.. Pogson, however, whilst admitting that the har})z)ur may have
hastened the shoaling, has formed'a different theory of ifs main cause.
In his view this cause is to be found in periodic movements of the bed
of the sea in deep water, producing alternate advances seaward and
retreats landward of the s}lore line, with corresponding alternate~
shallowing and deepening in the roadstead. The causes of these
periodic movements Mr. Pogson does not pretend to Know, but he finds

the proofs of them in the records of Madras from the seventeenth

[

down to the commencement of the harbour WE@ in 1876.
ceﬁggrding to these records, the shore linein front of d ;
and fifty years ago was from two to three miles sedward, i.e..in advance
of its p}esent position. In 1813 it was to be found at; what is mow the

six-fathom line in the harbour, whilst in 1821 it had retreated to near

~ its present position, and then shewed such signs of further retreat that

» bulwark 13 miles'long and six yards igh, was erected
?nSt{ggg,wzftl la(.) cost of 8 l§akhs, to mv;sthq town and ?ort from tl:leli
expécted destruction. For the same 1 .onvtl.le bulwark was e‘gtefn f,.
further northward to the Railway Station, u.e. 2 little. northno the
harbour, in 1863. Since then there has been a periodgof shallowing

" and another of deepening, the latter followed sinee 1889 by a second’

eriod of shallowing, which still continues.

- * Whatever may be thought of the theory, it may be allowed that

' : [ depth of its
of sand do take place at Madras affecting the deg “
Emzﬁ ] The shores of Madras would be very different from those
of other exposed sea coasts where large beds of sand are found if co&;
siderable movements of them did not take place, and they would ‘
naturally greater on the surf-beaten shores of Madras than n qqletel
waters. We may also, I think, assume on the evidence generally that
the teridency at Madras is to erosion rather than accretion, and that the;
tendency to erosion has been checked of ltte yéars on the south surllf'(-)l
the harbour partly by works like the bulvi' r]ks bcioic 111;'1{:11t1t(incdl,l ;;b (;(;1 ;
its I : s like the
-e stopped its further progess, and partly by works like The :
lv:;‘)‘ighs hz{)\;)e led to actual ucccretxo;i. On the north side of the 'harborul'
bevond the bulwark it should be noted that erosion, frqm whate;ﬁn)
caise, has never been stopped iif spite (])Jf a la;‘tgg] e?lzlmw?ixt:llli (;1; tht»
top it. This erosion has been attributec W Ao,
lalt:l%gglt' toI: mIz)Ly be partly due to the natural tendency of the shore
e is thi  in th inion that sand is now
sew of the case is this. Ijconcur in the opl R
be}\r{ilgrn;xl](ir to travel past. the harbour, tholuglh to what t?}{tt'blnt rllt 13[(}1(()1132
F i :dence to show, and the daily range of 1de€ ad
so there is no evidence to show, and | : o S e
i ! he tidal edrrents into and OU
not exceeding three feet, and t T eyl foind
hour heing thereforeexceedingly small, buf Attle O 18 2
};{sn\l;;;linto ’?he interiorof the harbour. dhe deposit, so far, has bcenr

ras a %undred ;
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confined to the entrance, and is in my o

is in faet, in my opinion, a bar formed precisely in the same way as

bars are formed in river mouths, If it be asked why a bar only began

to appear in the entrance in 1895 whilst the entrance ‘itself was formed

as early as 1881, one answer is to be foundsih Colonel MeNeil Campbell’s

paper before referred to. 1In this paper he attributes the maintenance

of the entrance up to 1895 to the fact that before that year the break-

waters had not been raised to a sufficient height to keep out waves, that

these waves then ponded up the water in the harbour to an extent which

produced a sufficient current outwards to maintain the depth of the

entrance, and that the raising of the breakwaters to their }ull height

has put an end to this action. I do not myself think that this aetion

could have been sufliciently penetrative of the whole mass of water in

the barbour to disturb sand in a depth of 7} fathoms. 1T think the

more probable cause is the Jate shoaling in front of the harbour and -
the consequent greater power of waves outside it to push sand along the

bottom of the sea into the entrance, and some of this sand may of ecourse

have come from south of the harbour. Whether the bar will increase

or not depends in my opinion mainly on whether the shallowing outside

the harbour inereases. If the only action causing shallowing
entrance he that described by Colonel McNeil Campbell I think we
might hop€’ that it was ne%g exhausted. But the entrance was mnot
originally placed in water sufficiently deep to bear much loss, and it

appears to me that we must at any rate act, and at once, as if farther
_1}5 was certain. S b ' ' !

~ Of course if we ml;;t Mr. Pogson’s theory, say to an extent which
would advance the foreshore to the point it is said to have reached in
1813, i.e. a point at which there is now six fathoms in the Harbour, we
must admit that both money and skill will be thrown away in trying
to meet the case. The harbour is doomed under such circumstances to
early disappearance in the sand, for dredging out at sea is impossible,
and groynes wherever placed could only at the best in my judgmer
delay the ruin for a time not worth their cost. :
believe, a long way from such a disaster. I do not think the mischief
will go beyond the power of repair, at reasonable cost, by a sand-pumj
dredger. 1If this class of dredger can conquer as it has done such a bar
-as that at the mouth of the Mersey, it should, I think, find no serious
difficulty at Madras. »

If, however, the shoaling of the roadstead should, from whatever
cause, increase to a much greater extent than at present, dredging ma
be ineffecial, because it probably cannot be usefully carried on m'u'cg :
outside the harbour entrance. Indeed, Colonel McNeil Cam ‘

to be of opinion that dredging will under any cimumsmmpll::u seems

he says that “the only satisfactory solution of the
“ engineering point of view, though there may-be nautical ob
“ which he is not aware, i§ a north-eastern “éntrance.” ]‘c

.+ after hefug tried fails, I agree with him, provided s Joes ot mean sue

u north-eastern entrance as was proposed some years ago. N

schemes then (Proposed would, I believe, stop theyehoki t?g = th(:an:n:f- a:;l;g
with sand, aid they would be ill—glaced nautically also. 1 have never
thought the present entrance the best that could be devised, but I bave
never seen how it could be improved; except' by placing the harbour
entrance further seaward, i.e. in decper water, and the heavy cbst of the
hecessary extension of thie harbour would, I should  think, prevent the
acceptance of such a proposal except under circumstances of absolute
necessity. If, however, dredging should fail to secure a sufficient depth -
in the present entrance, and the harbour is to be maintained, then I
think the design for a new north-eastern entrance shown on the
accompanying plan would be effective. -

* It will be seen that, under such circumstances, I pro
castern arm of the south breakwater should be extended in a direction

’

s

pinion, due to wave action. It

in the

But we are, I hope and

~for though he makes no reference to it in' his paper before mferﬁeg:

estion from an -

that the
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a little seaward of its presefit line; i.e., north-e
breakwater to about the 8} fathom lirip, a total ]en::ﬁe;}ry;]?:ﬂ ﬂégonfoeﬂl
and to make a new entrance (closing of course the present one), through
the outer arm of the north breakwater. Beine well protected b t%lb
extended south breakwater, and free from current, the new ent,f;nce
need not be more than 300 feet wide. No breakwatér on its landward
side would, I think, be necessary. It would be better, in my opinion
for ghipping]that lt;he waves of the north-east monsoon should hmri:‘J room
{::;adlsgv;;;; :( f]lanl:\_?t a portion of them should be trapped between two
- Placed in such a\depth some shoaling at the end of this ¢ .
might take place without injury ?:)) the harbour, but at&l‘l’l:aifltev};llggﬁ
came round the h.ead of the breakwiter would find a large bay in which
it might settle withoutfhjury to the harbour, ana dredging might bhe
carried on outside th‘e entrance under cover of the south breaﬁwater
ex’;:el,lsion.l : f.;h' b\ - h - i g
n conclusion o 15 _branch of my report, I sho
remarks on the groynes which have beenyprbgosed southuf)(}’ tﬁl: lfli}ggae
one by Mr. Pogson, running out from the shore parallel fo the break.
waters, the other suggested in the Government Order No. 119, of
~ 26th February 1896, ranning ofit from the angle hetween the two arms
- of fhe southghreakwater ik a south-easterly direction. . cubwn
have,"in a previous note on  this subjeet, expre?sqd an-.omnior
sand for a time, which its cost would not warrant. The other ﬁbﬂlgh;
think, stop the sand longer, but it would be in deep water and gréut..
exposure, and must therefore be of great strength and cost, and it is, T
think, undesirable for nautical reasons also. T concur, therefore, with
both Mr. Pogson and Colonel MeNeil Campbell in thinking it an
undesirable work. I would rather see any work of its kind deferred
until the result'of dredging be ascertained, and then mader to form part
of an extended south breakwater such as I have suggested, if such a
work be found necessary. e 7
So far for deposits in the entrance, but my attention is also called to
a deposit of sand which is taking place on the south side of the harbour.
This deposit is caused by the sand which has accumulated outside the
south breakwater to a high level gradually slipping through the
somewhat large interstices between the concrete blocks of which this
breakwater is formed into the harbour, and forming a bank against the
inside of the south breakwater. During the northreast monsoon -
Mzr. Pogson informs me this deposit travels towards the shore of the
harbour and is deposited there, causing the gradual advafice of the
shore seawards towards the entrance. .The quantity of sand to be dealt
with 4s not, and is not likely, to be relatively large, but it has to be
removed or prevented from oceurring. ' It iay be removed by dredging.
But it would be better to stop its taking place, and Mr. Pogson has
devised means for the purpose which I think ought te be successful at
a cost of about half a lakh. His plan being already sanctioned ,and the
work on the point of commencement, I need say no more on the subject *
except that a pump and other machiuery are required for it, which ean
only be obtained in England, and which should be ordered at once. The
cost of the whole will be about 7001
Before passing from the subject of harhour maintenance, I should
state thaf, feeling satisfied that the sand-pump dredger was the probable
remedy for the case, I advised Mr. Pogson, soon after his arrival in
England, to see the machine in use. He accordingly visited the Rivers
Tees, Ribble, and Mersey, and the port of Sunderland, in all of which
this dredger is at work with great success, especially at the Mersey, and
he has drawn up a most useful note upon the subject, together with an
account of his visit to Yarmouth, where some of the difficulties he has
to encounter have been successfully met, which will be doubtless laid
before the Madras Harbour authorities, .

anfavourable to the first. It could only, in'my opinion, keep

jon '
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" The machif® which I would recommend for Madras would be one
of the self-moving, sélf-discharging type capable of holding about
500 tons of sand. Such a dredger, working under Ma(!ms _condltions,
should be capable of filling itself with sand, of transporting its cargo to
a, sufficient distance outside the harbour, discharging it, and again -
taking up its place in the harbour in two hours at the most. 'l‘he}'efore,A
on a reasonah{; view of the yearly deposit likely to take place in the
entrance and its neighbourhood, such a machine should be capable of
clearing out the accumulations of a year in less than the period during
which dredging can be carried on at Madras. Its cost delivered in
Madras would be about 12,5007, and the cost of working it for three
months should not be more than Rs. 15,000, When not in use in the
entrance, it may be employed on the general deepening of the harbour or .
elsewhere, for there is much to be done by\ such a machine on many parts

~of the coasts of India.

I come now to the improvement of the harbour for the purposes of
trade. ‘
In a report which I made some years ago, I stated that in my opinion
the present harbour was little more than an entrance to a harbour yet
to be made. At present it does not serve properly the purposes of either
shelter or trade; for it is still thought vy, though I hope it will
be found after the next cyelone not to be so, to order vessels out of’ it
whenever tlre cyclone signal is hoisted, and ships discharge and take in
their caggoes lying in the middle of the harbour through the medium of
boats, instead of lying alongside a quay. o

The subject has been fully considered, first by a Committee on which
all Madras interests were represented, and which reported in February
1895, and subsequeatly by .the Harbour Trustees themselves. The
Committee advised that the improvements now to be undertaken should
be limited to the construetion of a boat basin designed by Mr. Pogson

occupying the southern half of.the west or land side of the harbour, to
be extended when necessary over the northern half. The
this plan being submitted to them, were advised by their nautical
assistants that the absorption of the foreshore of . the harbour which the
scheme involved would be ibjurious nautically, for reasons in which the
Committee seems to have concurred, as I do also, and would occupy

space required for the berthing of ships. ' The Trustees, therefore, under -

Mr. Pogson’s advice, proposed to limit the boat basin to an area of
four acres. This scheme leaves the greatei part of the harhour foreshore
untouched. o ' '
A further work was proposed by the Commitiee in the north-west
angle of the harbour, in conneetion with the extension of the Buckingham
Canal into the harbour on it¢ north side then proposed by the Govern.
ment. But the Government having withdrawn this proposal for the
present, I need not refer to it. T & 5
" Should the subject be raised again it ‘would seem better that the
canal .should be led into the boat basin propesed on the south side of
the harbour, but this depends on local circumstances, with which I have

not sufficient acquaintance to enable me to express a decided- opinion.

1f, however, the canal question be so treated, and if the inner part of
the harbour be deepened as the Trustees are advised is necessary and
have proposed, a new wall must be built inside the inner end of the
north breakwater, to prevent that part of this breakwater, which is not
founded much below the level of the foreshore, from slipping in.

Mr. Pogson has proposed, I think wisely, toutilise this wall by forming -

behind it a quay, which should be useful for coal ships and other

ur ¥ : . :
5 'llge Tast work proposed by the Trustees is the deepening of the inner
or westerfi portion of the harbour to five fathoms. This, which will
give five extra berths for large ships, is it appears necessary to supply a
sufficient quantity oftherthagefgpsghe requirements of the port.
26688, o
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The cost of the above works, which, I should observe, are sanctioned
by the Government of Madras provided the Trustees can raise the money
for them, is as follows :=

Rs.
1. Boat basin on south side of harbour - - 6,63,5568
9, Wharf and wall as now proposed on north _
side of harbour, approximately — - - 6,00,000

3. Works for keeping sand from working through
the south breakwater, approximately - 60,000
4. Deepening the inner part of the harbour - 2,19,069

—_—

- Rs. 15,42,627

Making in all -

1 think this estimate should be sufficient, but it does not include the
dredger required for the decpening of the harbour. For this,purpose,
even if it were not required for maintaining the entrance, a machine of
the power 1 have suggested for the latter purpose would be necessary.
If, therefore, we take the dredger as costing 12,500¢., or, say, two lakhs,

the total capital expenditure on the proposed works would be covered .

by 17} lakhs. 1f the Buckingham Canal be connected with the boat
hasin on the south side, about 1} lakhs must be added to this estimate,
making 19 lakhs in all. #3 4

Of course, a hoat basin will not put Madras in the position of Bombay
or an English port of any importance, for it will still be necessary for
ships to discharge their cargo into, and receive it from, boat§ in the
open harbour, which must be often, at least, inconvenient, even with a
north-east entrance, But I do not wonder at the Trustees hesitating,

-whilst the harbour is untried in respect to the stability of its works, and

open to question in respect to the maintenance of its depth, to do more
than is absolutely necessary for the necessities of the moment, Therefore,
as a sheltered basin and a quay for hoats will remedy the worst part of
the present disadvantages of the port, I think the Trustees have
determined wisely.

Tater on, when experience has given the Trustees, as I hope and
expect it will do, confidence in their harbour, the subject of quayage
for ships will naturally come under consideration. The cost of any
design for this purpose will, of course, be large, but in respect to site
there will be no difficulty. There is room on each side of the harbour
outside it for the construction of large basins opening into }t; or, if it
were devoted to trade only, its westcrn half might be utilised for the

urpose, as I suggested some years ago. Butit would be premature to
treat this question now. i : "

I return the papers I enumerated at the beginning of this Report as

having been sent to me.
iy e ; A. M. RENDEL.

23rd September 1896.

Public Works,
No. 6.

To His Excellency The Honourable The Governor in
Council, Fort St. George.

Madras Harbour. Sir A. Rendel's
Report on measures for arresting shonling,
and for improvement of the harbour.

——

# Public Works Letter, No. 2, dated 11th

February 1596.
ffarine Letter, No. 2, dated 261h February

1896.
Public Works Letter, No. 12, dated Tth
Aypril 1896.
Marine Letter, No. 7, dated 5th Juue
1896.
Ditto, No. 8, dated 15th June 1896,
. Ditto, No. 9, dated 20th June 1896,
Ditto, No. 11, dated 4th Augnst 1896,

a—

e

i Dated 23rd September 1896, with plan.

Sig,

from your Excellency the Letters noted in the
margin® on the subject of the Madras Harbour
—————— Works. '

India Otfice,
London, 29th October 1896.

During the current year 1 have received

9. Various messuves are proposed in these Letters,
partly for the improvement of the harbour for the
purposes of trade, and partly with the object of
preventing the shoaling which the Survey of 1895
has disclosed both inside.and at the entrance of the
harbour.

3. These measures have been referred to the
consideration of Sir A. M. Rendel in accordance
with your Excellency's desire, and I now forward

_—copy of the Report{ which he has submitted after

consultation with Mr. Lee Pogson, the Engineer of
the Trust Board.

1. Sir A. Rendel hopes, and, expects, that the

difficulties caused by the movement of the sand
may be removed by dredging, and he recommends
{hat a sand pump dredger should be purchased at
a cost of about 12,500/. I approve this proposal,
and if your Excellency concurs, after consulting
the Trust Board, steps can be taken for the purchase
of the machine in this country through the
Consulting Engineer. :

5. With regard to the improvements which have
been suggested for the purposes of trade, I observe
that certain schemes, estimated to cost about
15} lakhs, including a boat basin and a wharf
and wall on the north side of the harbour, have
been approved by your Government, provided the
Trustees can raise the required funds.

¢ 1 agree with the view taken in the Oomulﬁng
Engineer’s Report, that, until the doubts whi
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still attach to the stability of the harbour and its
safety from the encroachments of the sand are
finally removed, the present proposals are all that
can prudently be undertaken for its improvement.

1 have the honour to be,
Sir,

Your most obedient humble Servant,

+ ENCLOSURE.

Madras Harbour.

1 have read the papers sent to me on the 20th March, the 2nd May,
the 2nd July, the 5th August, the 10th August, and the 8th of
September of this year, on the subject of this harbour, and having fully
considered the questions they relate to with Mr. Lee Pogson, the
harbour engineer, who has come to England on duty for the purpose, I
have now to report my views upon them. - :

The principal questions which 1 am asked to consider are, as 1
understand, the causes of the shallowing of the harbour entrance noticed
since the t;eﬁmmng of 1895, the means by which the further progress
of this shallowing may be arrested, and the plans proposgd for the
better utilisation of the harbour for the p es of trade.

1 will take first the shallowing of the harbour entrance.

A sufficient cause for this shallowing, though that it is the right one
is disguwd by Mr. Pogson, might be found in the travel of sand along
the shore from the south, the evidence of which is the aceumulation of -
cand on the south side of the harbour. It may be reasonably, if mot
rightly, supposed that this accumulation, which commenced very
shortly after the commencement of the harbour works 20 years ago in
the angle between the south breakwater and the shore and has been
constantly incrmsin% up to the present time, had by the end of 1894 so
far fi" ! up the angle as to allow the sand to resume the travel north-
we “sich, on this theory, the harbour works had for a time arrested.
‘ . be the case, the harbour entrance is the first place in which

«d could (and therefore might) form a lodgment. That this would
eventually happen was the general opinion of the Committee of 1869,
and of most of the gentlemen who appeared before it. In fact, in their
yiew this result was so certain, and its consequences soO serious, that in
their opinion no scheme for a close harbour ought to be entertained.

The Committee and those they consulted, however, were not
unanimous on the subject, the Chairman of the Committee himself,
Colonel Carpendale, R.E., and others not concurring in it.

Colonel Carpendale, in the Minute in which he expresses his dissent
from the report of his fellow Committee men, says that he is unaware
of any reason for the opinion that any «silt ” is in suspension, or of its
being carried north or south by littoral currents, and that he has no
fear of the shoaling of a close harbour from this cause. As to the loose
bed of sand which forms the foreshore of Madras and the bed of the sea
in front of it, he states that according to the European diver the sand
only extends to the six-fathom line, that it is known that the level of the
sand at the iron pier head then and still existing varies as much as eight -
feet, that the movement of the sand is chiefly out to sea and in again
to the shore, and that shoaling might take place between the shore and
a detached breakwater parallel to if. But no sand or silt would in his
opinion enter the mouth of & close harbour if placed in seven fathoms
of water. Sand might, he thinks, accumulate outside it in one monsoon,
but would be washed away by the change of enrrent in the alternate
monsoon, and the natural operation of the s¢ . at Madras he says is to
erode the coast, not to extend the beach. He therefore, with two

tlemen whom he names, ineclines to the opinion that a close harbour
is to be preferred to a dotached breakwater; but he suggests, that
before the former was decided on an experiment of its probable effect
should be made by running out from the shore a pier (i.e.; @ groyne) of
26688. B




a distance of 500 or 600 vards. After much further
discussion this opinion prevailed, though the experiment proposed by
Colonel Carpendale does not seem to have been made, and a close
harbour was finally determined on. That the decision was a leap in the
dark, consequent, 1 gather from the papers, on a strong feeling then
existing in all quarters that to do anything was better than 10 do
nothing, cannot, I think, be denied.

The harbour being now finished, we are beginning to be able to judge
the controversy by its results. Be the cause what it may, sand has
accumulated south of the harbour much faster than the advocates of a
close harbour expected, and it may even be as Colonel D. McNeil
Campbell, R.E., suggests in his paper dated 30th July 1896, sent to me
on the 8th September, that the advance of the shore line seaward, now,
1 understand, observable at a distance of five miles south of the harbour,
neral shoaling in front of and to the south of the harbour,

and the ge
are due to the harbour having pushed the inshore currents further out

to sea.
Mr. Pogson, however, whilst admitting that the harbour may have

hastened the shoaling, has formed 2 different theory of ifts main cause.
In his view this cause is to be found in periodic movements of the bed
of the sea in deep water, producing alternate advances seaward and
setreats landward of the chore line, with corresponding alternate
shallowing and deepening in the roadstead. The causes of these
ts Mr. Pogson does not pretend to know, but he finds

periodic movemen
the ‘proofs of them in the records of Madras from the seventeenth

century down to the commencement of the harbour works in 1876.

rough stone for

According to these records, the shore line in front of Madras a hundred

and fifty years ago was from two to three miles seaward, i.e. in advance
of its present position. In 1813 it was to be found at what is now the
six-fathom line in the harbonr, whilst in 1821 it had retreated to-near
its present position, and then shewed such signs of further retreat that
a strong wall or bulwark 13 miles long and six yards high, was erected
in 1885, at a cost of 8 lakhs, to save the town and fort from their
~ expected destruction. For the same reason the bulwark was extended

further northward to the Railway Station, i.e. 2 little north of the
" harbour, in 1863. Since then there has been a period of shallowing
and another of deepening, the latter followed since 1889 by a second
period of shallowing, which still continues.

‘Whatever may be thought of the theory, it may be allowed that
movements of sand do take place at Madras affecting the depth of its
roadstead. The shores of Madras would be very different from those
of other exposed sea coasts where large beds of sand are found if con-
siderable movements of them did not take place, and they would be
naturally greater on the surf-beaten shores of Madras than in quieter
waters. We may also, 1 think, assume on ihe evidence generally that
the tendency at Madras is to erosion rather than accretion, and that the
tendency to erosion has been checked of late years on the south side of
the harbour partly by works like the bulwarks before mentioned, which
- have stopped its further progess, and partly by works like the harbour
which have led to actual aceretion. On the north side of the harbour
beyond the bulwark it should be noted that erosion, from whatever
cause, has never been stopped in spite of a large expenditure on the
attempt to stop it. This erosion has been attributed wholly to the
harbour. It may be partly due to the natural tendency of the shore

to it. '

My view of the case is this. I concur in the opinion that sand is now
beginning to travel past the harbour, though to what extent it is doing
<o there is no evidence to show, and the daily rang® of tide at Madras
Lot exceeding three feet, and the tidal currents into and out of the
harbour being thereforeexceedingly small, but little of it has yet found

its way into the interiorof the harbour.

The deposit, so far, has been

}

confined to the entrance, and is in my eo({minion, due to wave action, It

is in fact, in my opinion, a bar form isely i
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and groynes wherever placed could only at the best in my judgment

delay the ruin for a time not worth their
2 cost.
:’eilﬁeve, ‘;ae long way from such a disaster. Itdo fc:;t twi:l"ﬁe :chI h?nise;i!gl
dredgor y&n(tl h?sle power of repair, at reasonable cost, by a :and 1
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« engineering point of view, though tl n ;
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after l;emg tried fails, I agree with him, provided he dgg; n {f dredging

a north-eastern entrance as was proposed some years ago oNx?zfsﬁh
. e

JORGRES S ({’ roposed would, I believe, stop the choking of the entrance
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o little seaward of its present line, i.e., north-easterly, past the north
breakwater to about the 83 fathom line, a total length of about 1,600 feet,
and to make a new entrance (closing of course the present one) through
~ the outer arm of the north breakwater. Being well protected by the

extended south breakwater, and free from current, the new entrance
need not be more than 300 feet wide. No breakwater on its landward
side would, T think, be necessary. It would be better, in my opinion,
for shipping that the waves of the north-east monsoon should have room
to disperse than that a portion of them should be trapped between two
breakwaters.

Placed in such a depth some shoaling at the end of this extension
might take place without injury to the harbour, but any sand which
came round the head of the breakwater would find a large bay in which
it might settle without injury to the harbour, and dredging might be
carried on outside the entrance under cover of the south breakwater

extension.

In conclusion of this branch of my report, I should make some
remarks on the groynes which have been proposed south of the harbour,
one by Mr. Pogson, running out from the shore parallel to the break-
waters, the .other suggested in the Government Order No. 119, of
96th February 1896, running out from the angle between the two arms
of the south breakwater in a south-casterly direction.

I have, in a previous note on this subject, expressed an opinion
unfavourable to the first. It could only, in my opinion, keep back the
sand for a time, which its cost would not warrant. The other would, I
think, stop the sand longer, but it would be in deep water and great
exposure, and must therefore be of great strength and cost, and it is, T
think, undesirable for nautieal reasops also. I concur, therefore, with

both Mr. Pogson and Colonel McNeil Campbell in thinking it an
undesirable work. I would rather see any work of its kind deferred
then made to form part

until the result of dredging be ascertained, and
of an extended south breakwater such as I have suggested, if such a

work be found necessary.
So far for deposits in the entrance, but my attention is also called to

a deposit of sand which is taking place on the south side of the harbour.
This deposit is caused by the sand which has accumulated outside the
south breakwater to a high level gradually slipping through the
somewhat large interstices between the concrete blocks of which this
breakwater is formed into the harbour, and forming a bank against the
inside of the south breakwater. During the north-east monsoon
Mr. Pogson informs me this deposit travels towards the shore of the
harbour and is deposited there, causing the gradual advance of the
shore seatwards towards the entrance. The quantity of sand to be dealt
with is not, and is not likely, to be relatively large, but it has to be
removed or prevented from occurring. 1t may be removed by dredging.
But it would be better to stop its taking place, and Mr. Pogson has
devised means for the purposc which I think ought to be successful at
a cost of about half a lakh. His plan being already sanctioned and the
work on the point of commencement, I need say 10 MOIe on the subject
except that a pump and other machinery are required for it, which can
only be obtained in England, and which should be ordered at once. The
cost of the whole will be about 700L.

Before passing from the subject of harbour maintenance, I should
state that, feeling satisfied that the sand-pump dredger was the probable
remedy for the case, I advised Mr. Pogson, soon after his arrival in

England, to see the machine in use. He accordingly visited the Rivers
Tees, Ribble, and Mersey, and the port of Sunderland, in all of which
this dredger is at work with great success, especially at the Mersey, and
le has drawn up a most useful note upon the subject, together with an

account of his visit to Yarmouth, where some of the difficulties he has
to encounter have been successfully met, which will be doubtless laid

before the Madras Harbour authorities.
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The cost of the :1b0vcrw0rks, which, I should observe, are sanctioned
by the G overnment of Madras provided the Trustees can raise the money
for them, is as follows :—

Rs.
1. Boat basin on south side of harbour - - 6,63,558
9. Wharf and wall as now proposed on north
side of harbour, approximately - - 6,00,000
3. Works for keeping sand from working through
the south breakwater, approximately - 60,000

4. Deepening the inner part of the harbour - 2,19,069

—_—

- Rs. 15,42,627

c—

Making in all -

T think this estimate should be sufficient, but it does mot include the
dredger required for the deepening of the harbour. For this purpose,
even if it were not required for maintaining the entrance, & machine of
the power 1 have suggested for the latter purpose would be necessary-
If, therefore, we take the dredger as costing 12,5001., or, say, two lakhs,
the total capital expenditure on the proposed works would be covered
by 17} lakhs. If the Buckingham Canal be connected with the boat
basin on the south side, about 11 lakhs must be added to this estimate,
making 19 lakhs in all.

Of course, a boat basin will not put Madras in the position of Bombay
or an English port of any importance, for it will still be necessary for
ships to discharge their cargo into, and receive it from, boats in the
open harbour, which must be often, at least, inconvenient, even with a
north-east entrance. But I do not wonder at the Trustees hesitating,
whilst the harbour is untried in respect to the stability of its works, and
open to question in respect to the maintenance of its depth, to do more
than is absolutely necessary for the necessities of the monient. Therefore,
as a sheltered basin and a quay for boats will remedy the worst part of
the present disadvantages of the port, I think the Trustees have
determined wisely.

Tater on, when experience has given the Trustees, as I hope and
expeet it will do, confidence in their harbour,, the subject of quayage
for ships will naturally come under consideration. The cost of any
design for this purpose will, of course, be large, but in respect to site
there will be no difficulty. There is room on each side of the harbour
outside it for the construction of large basins opening into it ; or, if it
were devoted to trade only, its western half might be utilised for the
purpose, as 1 suggested some years ago. But it would be premature to
treat this question now.

I return the papers 1 enumerated at the beginning of this Report as
having been sent to me.

A. M. RENDEL.

23rd September 1890.
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