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that of the approach of such storms timely warning can be, and in fact always has been,
given, while, as regards the smaller craft, he is of opinion that the provision of floating
docks or basins, which he shows might be formed on the land reclaimed on the south
side of the harbour, would protect them from danger. Nor is it anticipated that, in
ordinary weather, the quietude of the water within the harbour would be better
se.cured by a change in the entrance, These suggestions are in conformity with the
views expressed in the report of 8iy John Hawkshaw’s committee, and, if acted upon
judiciously, appear to offer a meang by which to accomplish the object sought without
changing the position of the entranece, Mr. Thorowgood, who is in full possession of
Mr. Parkes’ views, and of the reasons which have led him and the committee to adhere
to the eastern entrance, has already gtarted on his return to Madras, and will be able
to furnish the authorities there with any additional particulars they may require, and
it is to be hoped that conflicting views may be reconciled by further discussion.
Meanwhile, the plan of operations which Mr. Parkes has proposed will not preclude
the further consideration of the position of the entrance of the harbour for several
menths at least, and possibly for gnother working season, and his plans should be
followed generally, on the understanding that if any additional facts or arguments are
adduced bearing on the question of the entrance which appear of sufficient weight to
justifiy the step, a further referenge to engineering authority in this country may
become desirable.

8. In the meantime the machinery,
noted in the margin, has been ordered and
will be despatched to Madras.

9. With regard to the estimates which form the appendices to Mr. Parkes’ letter,

I beg that they may be examined, apnd that I may be duly informed whether they are
such as may be accepted.

Two Titan cranes.
One crane travelling wave-breaker,

EXCLOSURES.

Mapras Harpour.
P.W. 1612/84. 23/ Asintson S

21st August 1884,

In the concluding paragraph of my letter to you, dated 5th July 1
. L : , date y last, I stated that
preparing a report, in which I proposed todeal with the various questions which have acm?mli[lt:’::(g
in the last two years, and Yvhmh would inelude a more detailed explanation and estimate of the
proposed works of restoration, together with a classified statement of the operations carried on
2

and the expenditure incurred, during the period of the general :
the honor to submit that repért. pe general suspension of work. I have now

2. I will begin with the proposed works of restoration. The : ;
of these works will be as laid down in the first joint report of thg egc?grlniz?&mggﬁ}i;?d exftesl!t
John I_Iawlgshay, Sir J ohn Coode, and Profegsor Stokes, dated 23rd J anuary 188,3 whichn L ES
as my implied instructions. But the propogals I am about to submit are the b E.Locept
reconsideration of the existing state of the works, based on records of later date than t?.l careful
before the committee above mentioned, anq aided by personal conference with My, 11 ose laid
The details of the new work have been independently desi « L horowgood.

. ned, b : )
from those of the committee I have carefylly investigate§ the g:gg;ﬁreo?ﬁi?;(é?:;ons glﬁered
I thought there was reason for doing so, I have not scrupled to increase the dim » and when
by the committee, and to introduce some gqditional precautions, énsions given

8. There are on the other hand one or two features of th ittee’ q
think it only right to state that I am not myself satisfied of thee ;}:éggiltt;ei ithla}Ill, of which I
these in my own design and estimate in deference to the opitiion of the'dy s ave rl}ncludet:l
works for the execution of which no immediate provition can be made, and ol . They are
at some future time to raise the question of their being : cel it my duty

! L carried int ion, it wi .
quence of some definite confirmation of my present doubts. © execution, it will be in conse-

4. On the accompanying general plan of the harbour, to a seale of :
new works are shown in red, and on the gheet of cross sections tﬁ: zhoarftg(e)rf?)? ttlc; . et i
different points is shown. e work at the

5. Commencing with the shore end of the north pier, and noti
sent the distance in feet from the point B, the first Sross sectionhfr;om 200 to 250
addition required to a special weak point, Tt is simply the continuation of g fo shows the
which was applied in 1877 as far as 200, and was so far very effective.  There bt protection
no occasion to carry it further, but the rubble foreshore has since been worn uw:;s ﬁl; :g:t t:;ne
action

g that the numbers repre-
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of the sea, and requires feeding and protection. This is shown not only by the foreshore being
rather bare in front of the wall, but also by the fact of the centre joint having latterly opened a
little, which indicates a settlement. It will be seen by the section that the superstructure is only
two blocks high at this part, so that it is founded at & depth at which the action of the sea is
considerable, and a wide sloping foreshore is the only protection. Beyond the site of this special
protection the superstructure is three blocks high, and founded ata lower level. The protective
work consists of a rubble bauk 50 feet long and 22 feet Wide at the top, and tapered off at either
end for a further length of 40 feet: On the top of this rubble 16 concrete blocks, each 9 feet x
9 feet x 6 feet and weighing 30 tons, will be built during the ensuing three months, when the
wind and sea may be expected to be invariably from the southward. The northerly seas of the
next north-east monsoon will wash down the rubble bank, and the concrete blocks will drop and
form a facing for the submerged foreshore, as was the case with similar work in 1877. As this
work can be done with appliances now on the ground, as it is of importance to carry it out
during the present season, and as it may fairly be considered included in the sanction already given
for the protection of existing works, Mr. Beardmore has heen instructed to proceed with it ;
2{)00 tﬁns og rubble and 288 cubic yards of concrete blocks will be required, and the cost will be
about Rs. 7,500.

6. The above work will occupy the length from 160 to 290. In the remainder of the length,
from 0 to 400, all that is required 1s to fill up the exist'm% foreshore with a little additional rubble
as may be required. This is in accordance with section 1 of the committee.

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

8. At 900, where the depth at high water is 25 feet, and from thence outwards, the
dimensions of the wave-breaker are intended to be such as to prevent the blow of the wave from
falling with its maximum force on the superstructure. What these dimensions should be are not
determinable, so far as I am aware, by any recognised rule, whether based on theory or
experience. It is a ‘matter in which each engineer must use his own judgment, and mine, based
on the best data I am acquainted with, would give rather greater dimensions than those shown
by the committee. The difference so far as cost is concerned is not very great. If the additions
were made by increasing the quantity of conerete blocks, the increase of cost would be about a
lakh and a half, but if made (as I think may be done Without any infringement of the essential
principles laid down by the committee) by forming theinterior of the mound of large rubble, the
increase of cost would be only half a lakh. I think I am justified in asking the Government to
sanction this modification of the design, so that it may ¢over my own conceptions of the required
conditions of stability, but I shall, of course, be prepared to submit my conclusions to further
consideration if it is considered desirable to do so.

9. It will be understood then that the following dimensions for the wave-breaker are rather
in excess of those shown by the committee, but the excess is obtained by forming a nucleus of
large rubble against the face of the wall and covering it With blocks. This large rubble will be

deposited immediately before the blocks, so that it may not be exposed to the wash of the sea
betore being covered with blocks.

10. At 900 feet, then, as before said, the width of wave-breaker at high water (taken as
one foot above De Haviland’s mean sea level) will be 20 feet, and the width will gradually
increase to 28 feet at 2,200 (see sections at these points): The blocks will be allowed to form their
own slope to seaward, each block being simply carried out by the wave-breaker crane to the
required distance and dropped into the sea, till the mound has reached the required height. If
future storms should draw the mound down to a flatter slope more blocks will have to be added
to maintain the designed width at high water level. The slope of 1} to 1 shown on the sections
is that at which it is anticipated the mound will be ultimately permanent in form, but this, of
course, cannot be guaranteed.

11. The point 2,200 is the limit to which the existing work can be utilized as a built
structure. Since the storm of November 1881 the upper blocks have been tied together with
pieces of bent railway bars cemented into them, and the top has been levelled with concrete.
Nothing more will be done till, as a final operation, 8fter the whole length of the glers shall
have been completed, the capping of concrete in mass bout six feet high recommended by the
committee is placed upon it. : '

12. From this point forwards the system of construction will be in a certain sense reversed.
Instead of placing a new wave-breaker in front of the old work, the old work will be treated as
part of the wave-breaker, and a new wall constructed inside it. By this arrangement the old
work will be utilized to the fullest extent, while in the execution of the new work the elements
of uncertainty will be reduced to a minimum. It will be a continuance of the system of work
hitherto carried on with much success as an executive Operation, and of which the cost is well
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known. Some modifications and some special works, however, will have to be introduced, which
to a small extent will involve new conditions.

13. The mode of passing from ope system to the other is shown upon the plan. The old
building is standing complete to 2,200, and from that point the new building will commence as &
complete section, but in order to form g continuous lmle alo.ug' which the settmg.maohmes and the
blocks and other materials can pass without interruption, 1t 1s proposed to build a wall 12 feet
wide for a length of 160 feet back, starting at 2,040. This wall will curve away from the old
wall (the spacé between the two being filled in with rubble and concrete) till sufficient space 18
gained to build the section to the full width of 24 feet.

14. The new building will be of the same general character and dimensions as its predecessor;
but there will be some modifications of detail. The original building consisted of two indepen-
dent walls placed in contact, but not tied together. It is 1'ecom'menqed that for th.e future the
blocks should be bonded together, so as to form one wall, and in this recommendation I concur.
The unbonded system has great advantages in ‘comparatively shallow water, in which the waves
have little effect on the blocks themselyes, but much on the foundations, while in deeper water
the action of the sea on the foundations is less, but that on the blocks themselves is greater, and
this fact turns the scale in favor of bonq for the outer portions of the piers. At the same time
the bond rather increases in some respects the diﬁ"lcu_ltxes.msepumble from a compressible founda-
tion, and new difficulties are introduced by the special circumstances of the case.

15. Tt will be seen from the sections that the new rubble base will be deposited over the
inner slope of the old, and upon that glope some of the overthrown blocks are. lying. : All the
blocks which lie under the line of the new building will have to be _r_emo.ved, either bodily or :by
blasting, for if they are allowed to remain they will cause inequalities in the settlement, which
will be highly injurious to the superstrycture above. In order to avoid these blocks as much as

ossible I have increased the distance at which the committee proposed to place the new pier
from the old one by 9 feet, and this wil] also place the line of new building more clear of the
old rubble.

16. But even with these precautions of removing the old blocks, and increasing the distance
from the old work, there will still be a greater liability than .t.here was in the original work to
unequal settlement. The sea side of the new building will still partially rest on the old rubble,
which has been consolidated by four or five years’ exposure to the sea. The new rubble will be
in the same position asthe old was when ﬁrsﬁ p1111t “upon, that is, it WI!I be liable to be
compressed to the extent of a foot or 18 inches within a few hour§ after the weight of the blocks
is placed upon it, and to a slower settlement subsequently extending over months, and perhaps
years. This latter sfow process of settlement, however, 18 .not injurious tq the work. But the
first is 80, it subjects the blocks to great and irregular strains, and 1s, I.thmk, the most fruitful
cause of many of the original blocks having been broken. The evils would be materially
aggravated by the fact of one side being more liable to settlement than the other.

17. Tt is, however, possible materially to reduce these evils, if not to prevent them
altogether, and it is proposed to do this by subjecting eac!l length of bed after it is prepared
by the divers, and before the blocks are set, to a compression rather greater than that of the
blocks themselves. This will be accomplished by placing in fronb of the work a pile of iron
(old rails, with the interstices filled up with cheap cast-iron bars), covering the same area as a
row of blocks, and having a weight rather greater than that of the blocks. This “compressor”
will be moved forward in advance of the puilding by the Titan. If, afterits removal, it is found
to have compressed a bed unequally, the hollow parts will be fitted up with suitable flat pieces of
stone before the blocks are set.

18. I propose to introduce another departure from the original design, which will also
diminish the evils of settlement. In the original work the foundation blocks were 6 feet high,
and above this there were three courses of blocks, each 8 feet high, the whole being 4} feet wide.
Tt is intended now to use blocks 6 feet high and 6 .feet wide, of which there will be five courses,
including the foundation course. These blocks will be stronger than those 4} feet wide, and
less liable to break. There is also the incidental advantage that the iron compressors would have
to be advanced in stages of 6 feet instead of 43 feet, and this would accord better with a fair
rate of progress of one row per day.

19. Tt will be seen by the cross sections that the foundation course consists of two blocks of
equal length (each 14 feet), the upper courses of blocks of 14 and 10 feet alternately breaking
soint. Thus the foundation course will not be bonded. The reason for this is that there would
{)e a practical difficulty in manipulating both the 16 feet and the 12 feet blocks in that situation,
T pointed out these difficulties to the committee, and obtained their conourrence ba. this amall
departure from their recommendation, The importance of bonding is greatest in the top course
and diminishes in descending. In the bottom course it is practically mil. i

90. The blocks will be further locked together by means of a projection on the top of one
block fitting into a corresponding recess in the bottom of the block above. This principle was
adopted in the original work, and was certainly successful in preventing the blocks from sliding
on one another, as they had been found to do at Kurrachee and elsewhere. In the present case a

A AP A I IS S I L AP I

A A SRR A A AP A AT N A e e A AN PAINESTINININT T S AT ST NN

19t DecEmper 1884, No. 3128 W., Pusric WoRKs. 5

s

connection of a similar kind will be made between the ends of the 14 feet blocks on one side
with the ends of the 14 feet blocks in the courses above and below on the other side, which overlap
them, and there will also be hollows and projections on & somewhat similar principle in the backs
and faces of the two top courses, thus giving additional ties throughout the whole width. A
further tie will be given by means of a bent rail cemented into the two blocks of the top course
in every row, but the cramp which is shown in the committee’s sections in the second course from
the top may, I think, be dispensed with, in consideration of the additional ties provided by the
projections and hollows in the blocks themselves. The cramp could be only very imperfectly

fixed, as it would be constantly in the wash of the sea, and the necessity of fixing it before
setting the top course would be a serious obstruction to the work.

21. There will be an interval of about 45 feet between the face of the new wall and the
back of the old one, and in this space the great bulk of the overthrown blocks are lying. The
remainder of the space will be filled up with random blocks to form the wave-breaker, of which
the remains of the old work will form the sea slope. Any of the old blocks of the two upper
courses that remain in place will be removed to the body of the wave-breaker so as to leave the
sea face fairly uniform. The two lower courses, of the sea wall at any rate, are very nearly per-

fect and will form a continuous toe to the slope of the Wave-breaker very much as shown in the
average section from 2,600 to 3,800.

92. There are now in stock 800 blocks which will be available for use in the wave-breaker.
They are not of the best form for the purpose, but they will be used in the under parts where
this is not of consequence. About 6,000 additional blocks will be required to complete the wave-
breakers, and there will be uniformly 9 feet x 9 feet X 8 feet, and weigh 30 tons each.

23. The same system of work will be coatinued to the pier head, but the new built
work will be curved round as shown on the plan, so 8 to avoid a great mass of fallen blocks
among which the “Titan " is lying embedded, and also to obtain an entirely new foundation for
the additional 50 feet of length required to obtain the narrower entrance. The old pier head is
standing with the lower courses almost perfect, the interval between the ends of the old and the
new work will be built up with a solid wall of concrete blocks, and the enclosed space behind
filled in with random blocks. The last 200 feet of the new pier, including the portion facing the
entrance, will be made 38 feet wide, instead of 24 feet, an«f will be founded 12 feet lower than

that within the harbour, or 34 feet below mean sea level. Its toe will be protected by an apron
of conerete blocks laid on the foreshore.

24. The work at the south pier will be generally similar to that at the north, except that, in
consequence of the advance of sand, the protection Works need not be commenced so near the
shore, and there is no place requiring special protection like that proposed for from 200 to 250 ab
the north pier. There has been some advance of the sand since the date of the latest survey
(1882), and in execution rather less work will be required than is shown upon the accompanying

plan and sections, but for the present I have thought it better to base my estimates on the latest
complete survey.

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

water is 25 feet. It then ecntinues with the width gradually increasing to 28 feet at 2,550, up
to which point the existing pier is perfect. |

26. At 2,550 the new pier commences, being connected with the existing work in the same
manner as at the north pier, and is carried on to the head with only such variations as the
different circumstances require, The line shown on the plan passes between the overthrown
blocks and the Titan. The Titan is mot in this case, encumbered with blocks, and can be
removed by blasting if it should be necessary to do 8. The new head will be connected with
the old onein the same manner as at the north pier. The difference in the form of the two heads
is rendered necessary by the different positions of the fallen Titans, but there is no objection to
it, as it will be scarcely noticeable from any accessible point of view.

27. T estimate that the above works will require 31 years from the recommencement of
blocksetting in June next, or till about the end of 1888, " The estimated cost is Rs.45,90,051,
including 7} per cent. for establishment, and 23 for contingencies, but this estimate does

‘not give a basis for determining the total cost of the harbour as completely restored, without

taking into account the expenditure since the storm of November 1881, and the relation of that
expenditure to the previous outlay on the ome land, and to the future outlay on the other, I

shall show (in paragraph 42 post) that a sum of Rs. 2,96,334 has been already expended on
works and materials included in this estimate.

28. The total expenditure up to 31st October 1881 was Rs, 58,72,082 including Rs.1,53,945
expended in the purchase and partial fixing of moOTings which were the subject of a different
sanction from that of the harbour works proper. 1t also included the value of certain materials

which had been acquired for the completion of the work and are still available.

29. Between 31st October 1881 and 30th April 1884 Rs. 9,08,088 have been expended, and
rogular monthly statements purporting to account for the details of this expenditure have been
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regularly submitted to Government, but as, in conformity with the inflexible rule of the Public
Works Department system, all charges are referred to heads for which there is a corresponding
sanctioned estimate, the accounts would show that expenditure has gone on increasing for works
to which no addition has been made It is obvious that the present form of the accounts ean

only be viewed as provisional, and that any real explanation of the expenditure must be based on
an entire re-arrangement of the statement.

30. At my request Mr. Thorowgood has made such a re-arrangement, of which I append a

‘;0%’15’ (appendix A). From this it woyld appear that the total expenditure may be classed as
ollows :—

RS.
1. Actual work, and purchase of materials for work e 4,43,972
2. Purchase of land threateneq with erosion, and compensation for

land washed away 2,568,075
3. Establishment, and salaries of foremen under agreement e 2,06,041

Total ... 9,08,088

But as th? first and second of thege jtems were incurred under the superintendence of the
harbour works’ staff, they should bear their fair charge for the cost of such, which I place at

10 per cent. for the first, and the sum of Rs. 6,650 (the actual salaries of the persons employed
for the second. With these correctiongthe items would stand thus :— ¢ it

RS
1. Actual work, &o. e 4,88 ' 9
2. Purchgmse of land, &e. 2:64:?35
| 3. Establishment. Cost during suspension of work e 1,54,994

—_—

Total ... 9,08,088

31. Now I would submit that the last two of these items, although fairly debital
harbour undertaking, are not fairly chargeable to the works, and shoul?l be ke%t (g}:s:iill()}te 510:3116
statement of expenditure. I shall have occasion further on to explain the circumstances undeyr
which the outlay under thq second head was incurred, and T will only now say that it ought to
%I%Pear in a statement of gain and loss of land, in which there is a credit as well as a debit?g side
ith regard to the third, I need only say that to add it to the item of * Establishment ” in the

accounts of either the old or the ne ks oould  only mi : !
appear 45 an item by ftself. w works could only mislead. I submit that it should

32. There remains to be accounted for the sum of Rs. 4,43,972, or, including cost of

management, Rs. 4,88,369, little more ¢ half the total of the offici e
be classed under four heads, as under :shan r of the oiilotal statement.  Uide Ay

A. Stone revetment for protection of shore north of harbour 3.6

’ ] SRt A o )
B. E‘xpendl'ture debitable to the original design .. & 1’17’%58)
C. Expenditure consequent on the storm of November 1881 89509
D. Expenditure in anticipation of the restoration works ... 1,73:076

— .

Total ... 4,483,972

————

33. The first of these items is part of a total of Rs. 2,04,6! i
and hitherto charged to ¢ Contingencli)es.” I think it mjgsl.lt %air’lyz’{)eegpended on this object

: laced i
gory as the purchase of land, for which it js simply an alternative, but, at ‘;‘fy ::t';hciats:&% lc;,%;
bl

kept apart as an exceptional item of expenditure.

34. Ttem B consists of Rs. 75,029 expended ou levellin i e

portions of the piers, and this would haye beeE done even if the iﬁtﬁiin(ga;ﬁ;g thfe injured
had not been damaged by the storm ; Rg, 15,328 is the expenditure on moorin iy hthe work
of November 1881 previous to the storm. The remainder of this item ngszl}; 4t1 10 month
Rs. 16,013 expended on an extension of the town sewer at a spot more tflan}; 1t ) ‘?. covers
the harbour, and chargeable to the harboyy funds on rather questionable o4 lp B
Rs. 11,399 for various small contingent expenses. grounds. - This leaves

85. Item O consists of Rs. 16,485 expended in clearin
barges sunk in the storm, and this has topbe reduced by m%raévi%ﬁxfhlfulﬁ)efcl;s so el h? o
(the proceeds of a sale of the recovered materials of the barges and some other 1111(;1 gt RB: 12,835
easily separable) ; Rs. 17,803 expended on the recovery, removal paintin 0 (Ilnater_xals not
stowing away for future use of mooring materials, and Rs. 5,221 ? Faas g and tarring and
‘damaged in the storm. »©€% TOpuIIs to private property

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

37. T have appended (appendix B) a statement of the total expenditure from the commence-

ment of the works to 30th April last, classified under five principal heads, which I would submit
for adoption in future accounts. The following is a summary :—

Sanctioned estimate. Name of account, Expenditure.
RS. g RB.
56,50,000 iae 1. Original design . 56,57,840
2,00,000 II. Moorin 1,90,689

IIL. Cost of establishment during
suspension of works ... . - 1,04,994

IV. Gain and loss of land ... . 482114
V. Restoration works .. e 296,334

Total as per official return ... 67,81,871

o

88. The first of these, I would suggest, may be considered a closed account. The official
statement of expenditure up to 31st Octo%er 1881 has been amended by the addition of such
subsequent works as_are fairly debitable to the design, and by the removal from it of charges
which must still be kept open, some being transferred, as shown in the appendix to account IV
and some to account V.

39. The second (moorings) must be kept open, bub no further expenditure will be incurred
#11 the restoration works are further advanced. An smended estimate, though not a very large
one, will then have to be submitted.

40. The third (cost of establishment during suslll)ension of works) I would suggest should be
treatod as a closed account. A liberal allowance has been made for the legitimate cost of super-
intendence of such works as have been going on during the general suspension, and the sum of
Rs. 1,54,994 is the remainder.

41. The fourth (gain and loss of land) I ghall eﬁplain more fully further on, and show
that it should be treated from henceforth as one side of 4 Dr. and Cr. account.

42. The fifth will be absorbed in the regular sccounts of expenditure on the restoration
works, and will appear under the proper heads. Qanction is asked for an estimate of Rs. 45,90,051,
against which this amount _of Rs. 2,96,334 will be the first charge. The estimate itself, in the
form which I submit for adoption, is given in appendix C.

43. T beg now to return to the subject above named, the gain and loss of land. Thissubject
has been treated in former reports as the “ sand difficulty” and the *changes of the coast line,”

‘but the two latter descriptions are now imperfectly applicable to it, while the first represents the
result which is now most prominent.

44. Tt will be remembered that from the commencement of the works it became manifest
that there were movements of sand up and down the coast in opposite directions in the two
monsoons, of which the movement from south to north during the south-west monsoon was the
greater. This movement being obstructed by the harbour piers the result was an annual
o dvance of the shore line on the south of the harbour, and an annual retreat of the same on the
north. The plans show the former in its successive steps for the last seven years. Each blue
line shows the most shoreward position of high-water mark for the year. It advances every year
from about March to about October, and then retreats from October to March, The rate of

increment decreases with fair regularity from year to year, as the length of shore to be covered and

the depth of water to be filled increase. It is clear 01 the one hand that there is no indication
of a limit to the advance, and on the other that, considering the decreasing ratio in the rate of
advance, the time when it will be injurious to the harbour i still very remote. The area of land
 gained from the sea up to the present time is 70 acres. ;

45. Within the harbour there has also been an 8dvance of the shore line, but this took place

almost entirely during the years 1876 and 1877, when the north pier formed the only barrier to
the northerly movement, the south pier not having then advanced sufficiently to arrest it. Since
the latter year there have been some variations 1n the positions of the high-water line, due to
Jocal causes, but no persistent annual advance. The area of land gained within the harbour is
18 acres.

48. To the north of the harbour the result is as Might be anticipated, the reverse of that to
the south, The preponderating northerly movement of sand causes an annual erosion instead of
an accumulation. But the pro is much less regular, This is due to two causes, the one
natural, the other artificial. The natural cause i8 this, The sand within the influence of the
waves is subject to two distinet movements, the slongshore movement due to the oblique stroke
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of the wave (and this is greatest in moderate weather), the other a transverse movement which is
on or off shore according as the wind ig o/ or on shore. Thus the of shore wind in itself accumu-

lative all along the coast acts with an acoumulative alongshore movement to the south, and an

efosive movement to tl}e north, an_d the on shore wind of the remainder of the year, erosive all
anhg the coast, acts with the erosive glongshore movement to the south, and the accumulative
s?t 1t 3 tno;‘thh. Eﬁnce (tih:hforees 1are in hoth seasons acting in concert to the south, and in oppo-
on to the north, and the result is reater irregularity in the annual che ere
i b it ) much greate gularity in the annual changes where they

47. The artificial cause of irregylarity is that whenever erosion is manifested protective
measures are naturally at once taken, and these counteract the local erosion, even if they drive
11;ﬁ to some other locality. As a whole, however, the protective measures appear to have been
20 %fnt, i(})lr ;Vhll: tﬁle gautlho}f 1al1)1d to the south of the harbour has been, as already stated

res, the loss to the north has bee 41 acres, and this, of 'se, enti imit
b p;'otective i n only 41 acres, and this, of course, entirely beyond the limit

48. For the above reasons the conglusions to be drawn from the records of erosion north of
the harbour are much less definite thay those drawn from the records of the accumulation to the
south. 'We know that erosion is going on, but both the rate of it and the locality for the future
are very uncertain. Nevertheless, I think a provisional settlement has now been made upon &
tolerably satisfactory basis, and I would agk for a confirmation of it. |

49. To explain the present state of the question I must go back to the early sta

work, The part of the shore affected extends for about t\voomiles northward f‘xs'r'om %l?: (ifoillel
pier. Fox: three quartel:s of a mile there was a made road along the shore, and on the landward
gide of this r_oad stand in succession the Madras Railway Company’s Rdyapuram terminus and
offices, the Biden Seamen’s Home (these are shown on the plan), some merchants’ godowns, a
first-class bungalow and compound helonging to the late Honorable J. G. Coleman (lutél

purchased by the Government), and a cluster of small brick-built native houses. Beyond thi);
there was no regular road, but the shore was occupied by hut villages, with few permanent
buildings, a:nd timber yards. A little inland are five second-class bungalows standing in colm-
pounds having a depth of some 400 feet, peyond which is a good road parallel with the shore
To the northward of the last of these hungalows is a native village with a bazaar but few
permanent buildings, and beyond this agricultural land. ; g

50. As the north pier advanced inty the seain 1876 the first effects of erosion were
site the railway terminus. These were {mmediately met by the deposit of stone agtlelifafiasli,fggo
crete, and little inconvenience resulted. As the pier advanced further seaward the l(b)cmlit r n;_
erosion was thrown further to the northward, and the protective works assumed the fm('m )fo
continuous stone revetment between the road and the sea, and upon this had been ‘e;'perndedo 4
to 31st Octqber 1881 the sum of Rs. 91,009. It extended to a point 3,450 feet frofn th ulI;
pier and a little beyond Mxr. Coleman’s property. : i

51. The storm of November 1881 ghowed, as had icl i

‘ or: , as had been anticipated, that this revet

required an adcptx-on of stone, as the first was worked into the srmdl by the actimiwofl et\i;a;m;!;t

Eonll)e of the l‘i)mlghtrzlgs ci(fe to the road were damaged, and were repaired at the expense of the;
arbour works y ; stor 1

it e; o Itl)(rlea,. ut, on the whole, the regylts of the storm were not serious so far as the revet-

52. But the question was now prominently presented : How far is this ] i
to be carried ? It was effective as far as jt, went, but costly, and it became G‘I/‘i"((i)gfl%ht\{:)a:@,"tetment
be possible ?o spend more in protecting the land than the land itself was worth., In tlll would
part of 1882, therefore, while at Madras, T investigated this question, and satisﬁ.ed m (ifear]
thoqgh the revetment was fully justifiable as far as it had gone, for up to that point t}}l’ se _that
erosion would be even greater than the logs of the value of the land, this would not b et] i
much further on. I therefore recommended that the existing revetment should be str : 1;1}(13 e
and that it should be extended northwards sufficiently to make a fair junction with t}eng ened,
of shore, but that beyond that no further protection should be attempted. All the lunlg Eﬁxttl'me
mgr

on the shore for some two miles northward should be purchased by the Government, so that no
) no .«

further questions of compensation to private owners should arise

53. These recommendations have singe heen carried out. Th
; . e revet 8

and extended at a cost of Rs. 1,183,618 anq 140 acres of land have vﬁe?lf n}ilh’;}slkse? con?Pleted

compensated for, at a cost of Rs. 2,59,475, and these sums, together with the Rs 9160(0’901' its loss

the original revetment, and the cost of management, make up the sum of Rs, 4,42 spent on

1 put forward in paragraph 37 as the debit side of the “ Gain and Loss of Lnn;l' AEO(;J&: §>Whmh

: 54. I have now to show on what the credit side of this account will be ba d 3 whi
I allow that the great bulk of this is still in the future, yet I submit that the 1011:9 , and while
of the account is delayed the greater will he the difficulty in establishing it s
55. T have mentioned that 140 acres of land were purchased ; of thes :

away, SO ’;hat 99 acres remain. The rents of these are gollect&:g, ':nodi fl}:](szrﬁlplr;;::;i be_r:lan washed

be credited to the harbour works funds, These at any rate should be placed in thle I‘izwelf are fto
ceount.

er the opening
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56. Then there have been gained within the harbour limits, as stated in paragraph 45,
18 acres of land. A great part of this has been atilized, and two large godowns have been erected
upon it by the Marine Department for port revenue purposes. The value of the accommodation
thus given should be credited to the same account, either by the land being transferred to the
Marine Department at its fair value, or by an annual payment proportioned to the use made of
the land. This payment would no doubt increase from year to year.

57. To the south of the harbour 70 acres have been gained. The Commissariat Department
have appropriated an advantageous site, which, five years ago, was in the surf, on which a build-
ing, 200 feet by 120 feet, has been erected. Another site has been appropriated in a similar
manner by the Marine Department, on which was erected a shed for horses landed from ships.
Other buildings of the same kind will no doubt follow, for the situation is a valuable one, and
though it is no doubt gratifying to see it utilized, it is somewhat inconsistent that the outlay by
which it has been acquired should be debited to one department, and the returns credited to
another. .

53. The above are (rovernment appropriations, but private individuals are also profiting b
the new site. The dealers whose timber yards north of the harbour were purchased at a hig
price out of harbour works funds are occupying the new beach south of the harbour for the same
purpose rent free, or if rent is paid it is not credited to the harbour works accounts.

59. T am well aware that if revenue were collected from the sources I have indicated it
would make at present but a small show in comparison with the expenditure, but it is certain
that it would increase, and it is also desirable that the new land should be recognized as &
property which has been acquired by the Government, at a cost of nearly five lakhs of rupees, and
that some control should be exercised over its occupation. I would add that I am about to point
out & mode of utilization of a portion of a site which would ultimately add materially to the value

of the whole.

60. T would now beg to submit some remarks on the future utilization of the harbour, which,
although they can only be followed up by definite recommendations for immediate action to a
small extent, are, I think, especially called for at the present time, because the subject has been
lately under discussion from another point of view. A proposal had been made to alter the
position of the entrance, with the view of obtaining stiller water in the harbour, but as this
proposal was not approved by Sir John Hawkshaw, Sir John Coode, and Professor Stokes, on
reference to them by the Secretary of State, it may DOV be considered at an end. It isonly
necessary for me to say that I concur in their conclusion, and I only refer to it now as giving a
suitable occasion for pointing out what may be done for jmproving the accommodation of the

harbour with the entrance in its present position.
61. The main points to be kept in view are—
1.—The safety of ships.
IL.—The facility for loading and discharging cargo boats alongside the ships.
111.—The facility for loading and discharging cargo boats at the shore.
IV.—The safety of cargo boats and other Jocal craft in bad weather.

62. With regard to the safety of ships, I think it is now generally understood, though it
may be somewhat inconsistent with the popular ideas upon the subject, that a Harbour may be
very useful, even though it may not be a place of absolute safety in the heaviest storms. If
Madras were a terminal port, such as London or Liverpool, or even Calcutta or Bombay, the
want of absolute safety would be a serious drawback, but Madras is essentially a port of call,
where ships only remain for a day ortwo, and are never dismantled. A steamer’s fires are never
let out during her stay in the port, and no sailing ship would ever be admitted, unless in very
settled weather, without every facility being provided for her leaving at an hour’s notice, and in
any wind. To be caught in a cyclone at Madras, therefore, is no more than to be caught in a
cﬁcl‘one in mid ocean, provided always that the ghip ean get to sea. This then is the provision
that is wanted, and not a safe mooring in the height of the storm.

#  Now, it must be remembered that the dangerous storms in the Bay of Bengal never come
without notice, but occasionally, indeed frequently, the notice comes without the storm following.
This is a source of inconvenience, because precautions have to be taken upon the notice, before the
actual advent of the storm, when they would be too late. Hence it happens more often than not
that when ships are sent to sea they return without having met with the expected storm.

63. But this is an inconvenience which may fairly be expected to be lessened as the indica-
tions of storms are better recorded, and the actual eourses of existing storms are more perfectly
traced. Kven as it is, however, the inconvenience is not an intolem%le one, and may be taken
as an infinitesimally small deduction from the real value of the harbour. During the last two
years there have not been more than four or five occasions on which ships have been warned to
sea, and not one on which they would have been in actual danger if they had remained at their
moorings in the harbour, mutilated though it be. Yet, during all this time, every single
steamer has come into the harboar to load and discharge, and paid dues for doing so.
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64. Tt must be admitted that, in one respect, a ship is worse off in the.hiu‘bour than anchored
in the roads outside. She must put to sea at an earlier stage of the warning for bad weather, as
the confined space increases the difficulty of manceuvring the ship with a rising wind and sea,
setting probably from different quarters. But this is an evil which will certainly diminish with
more complete mooring and warping appliances, and more local experience on the part of the
marine officers, and it does not touch the question of the ultimate safety of the ship. It has
sometimes been asserted that the harhour is-a trap from which escape would be impossible. It
might perhaps be so once in 10 years if the commander of the ship, and the whole staff of the
Marine Department and the Meteorological Observatory, were simultaneously to neglect the most
ordinary and well known precautions, but, under existing conditions, such an idea is inconceivable.

65. I submit, then, that the demand for absolutely safe berthage for ships in the height of
a cyclone is based rather on sentimenta] than on practical grounds. The harbour introduces no
new element of danger. All that can he said is that, while it gives many new advantages and
remedies many evils, it leaves one evil of very rare 0cCurrence untouched. It is right to add
that I do not think even this one evil ig jrremediable at some future time, but at present the
circumstances of the port would not warrant the necessary outlay.

66. With regard to the second point, the facility for loading and discharging cargo hoats
alongside the ship, the advantages of the present over the old system are obvious. Under the
old system the ship was anchored at a mjle or upwards from the shore to a single anchor, so that
she swung with her head to the wind op the current whichever might be the stronger, and rolled
to the swell which generally comes from g third quarter. A more “uneasy ”’ position for a ship,
even in ordinary weather, it is difficulf ¢, imagine, and all around her, while subject to these
conflicting disturbances, the cargo boats had to crowd. These boats again were subjected to yet
another disturbance, the wind waves, which would scarcely affect the ship except indirectly by
constantly driving the hoats against her sjdes. Under these circumstances cargo had to be trans-
ferred to and from the boats. Then the boats had to be rowed out and back by manual labor
(11 men to a boat carrying two tons) over this mile, and through the surf. The whole opera-
tion was one of little danger but of great cost, both in the labor employed, the damage done to
goods, and the detention of the ships.

67. Now compare this with the present system. The ship is now brought to within a
quarter of a mile of the shore; she is completely out of the current, and, being moored head and
stern, is not affected by the wind ; her head faces the swell. The wind waves which tossed the
boats outside the harbour are much reduced, so that the latter are far more manageable. i
mention these details to show that the advantages afforded by the harbour are by no means
confined to a reduction of the on-shore swell. Kven if this were disregarded altogether (and even
those who are loudest in their disparagement admit some reduction), the advantages which remain
are sufficient to explain the reason of the notorious fact that ships are eager to enter the harbour.
Of course it is fully admitted that the more the swell can be reduced the better, but to make this
one object paramount is altogether to misrepresent the case.

68. With regard to the loading and discharging cargo boats at the shore, the advantage
gained so far is simply that due to the reduction of the waves, whatever that may be. In itself
it is not much, but the stiller water enables improvements to be made which would have more
offect. The existing screw-pile pier was made for open sea work, and it has inconveniences
which are inseparable from such work. The principal one of these is its great height (about 18
foet) above water. With constant smooth water a height of 6 feet would be sufficient, and
obviously much more convenient.

69. A few months before the storm of November 1881 two new low level jetties were
actually commenced, with the intention that they should for a time supersede the screw-pile pier,
which was itself to be altered and adapted to the new circumstances, and again brought into
action when required as an auxiliary to the new jetties. The storm put an entire stop to this
scheme, at any rate till the harbour is restored, and if it is then revived it must be with consider-
able modifications. But this scheme was after all only the best under circumstances then
existing. New circumstances have since arisen, and another scheme must be adapted to them.

70. Such a scheme may be found in the modification in the system of working the existing
pier. The complaint first made was of the great height cargoes had to be lifted, but, in reply to
the obvious suggestion that the employment of steam cranes would remedy this evil, the further
complaint was started that, even if the goods were lifted more quickly, they could not be removed
from the pier on the existing line of rallway. Now the pier is 40 feet wide. It contains four
lines of railway of 6 feet 6 inches gauge, Upon the same width six lines of metre gauge could
be placed. These two additional lines of railway would relieve any conceivable amount of block
All that is wanted, therefore, to ¢reble (I think I may safely say) the present accommodation of
the pier is to expend fifty thousand rupees on three or four steam cranes with a quick motion, a
sufficient stock of narrow gauge trucks, and materials for two extra lines of railway. It is 10

art of the present duty of the harbour works staff to work out the details of such a scheme, but
%have no hesitation in saying that some such would be a perfect solution of an Y

probable difficulty in the landing and shipping of goods at the shore. y existing or
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71. The last point which I named in paragraph 61, the safety of cargo boats and other local
craft in bad weather, is, in my opinion, the most important of all. As I have already shown
ships have a refuge at sea, but this is not available for local craft. If they cannot safely ride at
anchor they must be hauled up on the beach. This necessity obviously limits the size of the

craft to be employed. Masula boats carrying two tons can be beached even when loaded. The-

cargo boats carrying 12 tons, which were introduced after the screw-pile pier was built, can be
beached empty, and were formerly so placed in safety during the two bad weather seasons of the
year ; but for lighters of 60 to 100 tons, which are essential to an economical system of landing
and shipping cargo, for a steam tug, for a floating derrick for lifting heavy articles, and for

other craft for which a demand is sure to arise, beaching for purposes of safety is not practicable;
safe floating berths must be provided.

72. T had certainly formerly anticipated that craft of this description might have safely lain
at anchor within the harbour even in the worst weather, but I am not prepared to resist the
impression to the contrary which was produced by the effects of the late storm. It may be that
that impression will be removed or modified by further experience of future storms, when the
breakwaters are more efficient and the opening for the entrance of the waves reduced ; but for
the present I will assume that, on the threatening of a cyclone, the present area of the harbour

must be cleared by the sea-going ships going to sea, and the local craft in another direction.
What is this direction to be ?

73. The 70 acres of land gained to the south of the harbour and deseribed in paragraph 44 of
this report seem to suggest an answer to the question. It Will be seen from the plan that, in March
of this year, the high-water line outside the harbour was nearly continuous with the two-fathom
contour inside, Two years hence it may be safely predicted that it will be something like 100
feet further out. Now, a dock or basin 1,000 feet long, 300 feet wide, and 10 feet deep at low
water, with an opening through the pier into the harbour 60 feet wide, covered by a jetty of
concrete blocks running northwards from the pier for 300 feet, would provide accommodation for
the whole of the local craft, and would cost, including & stream dredger for the excavation, about
1} lakh of rupees, and for an additional half lakh the area of the basin could be doubled.

74. T do not suggest this for immediate execution. Craft too large for hauling up on the
beach should not be introduced till the harbour is somewhat more complete, but I point it out in
general terms as the direction in which the harbour may be extended, and developed to a great
oxtent. The basin would be, in the first instance, a mere place of shelter, but a boat wharf
would soon be established on its landward side, and the frontage would become valuable. As
the high-water mark advances seaward the basin would be widened, and in course of years its
seaward margin would be so near the deep water in the harbour as to suggest the possibility of
a ship entrance. With such capabilities in the site which has been added to the harbour property
T submit that I am justified in anticipating advantages Which will go far to compensate for some
disappointment in the degree of stillness obtainable 10 the area of the harbour itself, and an
equivalent for the five lakhs expended in protecting and purchasing land to the north.

75. Tt is right to state that the idea of the necessity of boat shelter is by no means new. It
was urged years ago, and among others by the present Master Attendant, Captain Taylor, as the
real want of Madras, and, in the visits I have paid to several other ports of India, I have found
that the cost of landing and shipping cargoes is less dependent on the condition of the ship’s
anchorage, as to exposure or distance from shore, thal upon the power of employing larger or
smaller cargo boats, and this in its turn depends on the facilities for giving them shelter. But
it must be remembered that at Madras a boat harbour Would have been impracticable on account
of the movement of sand along the shore until works had been carried out far enough into deep

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

76, Imay further suggest that this boat harbour Would form the most convenient access to
a line of water communication with the Buckingham Canal, and the extensive system of inland

navigation in connection with it. The distance is about a mile, and the intermediate ground is
almost entirely unoccupied.

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

Paragraphs 1 to 26 are devoted to a description of the proposed works of restoration.

Paragraphs 27 to 42 contain an analysis of the éXpenditure especially since the storm of
November 1881, and paragraph 37 contains my recomiendation as to the apportionment of the
items of expenditure to five several heads,

Paragraphs 43 to 59 deal with the question of gain and loss of land by the accumulation and
erosion of the sand on the coast.

Paragraphs 60 to 75 deal with the utilization of the harbour, 62 to 65 having reference to
the means for ensuring the safety of ships, 66 and 67 to the transfer of cargo between the ships
and the boats, 68 to 70 to the loading and dischargltg of boats at the shore, with a suggestion
in paragraph 70 for an immediate improvement of the system of working on the screw-pile pier,
71'to 75 to the safety of cargo boats and other local craft in bad weather, with a suggestion in

®

T
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7a. Actual charges under * General Tools ” between November
1881 and 30th April 1884, as shown In accounts ... e 7,144

_ Total to this point ... ~ 3,73,665

73 and 74 for the future utilization of the land gained to the south of the harbour by the form-
ation of a boat harbour.

Paragraph 76 suggests that a communication may ultimately be established between this
harbour and the inland canals.

78. In the appendices will be foung the following :— 8. Establishment tak?ndat 73 per cent. on the t)i.bove total e %?I,g]ég
2 i 9. Conti ies (including intercepting drain
A. l{{gg’fhtzrcz;gl:glo(%§8ze~arrangement of the accounts of expenditure from October 9. Pgﬁclel: g:e;;fsl::vgney’ andg lightingp & -t ook 3,,307

10. Compensation paid for land washed away = s 52,181
11. Purcll)mse of lagd north of harbour .o, eee _em e 2,05,894
12. Establishment on items 10 and 11, estimate at Rs. 850 a 5
month for 19 months (nearly 2§ per cent) ... ... = ... 6,650
13. Taking total establishment charges, as shown in accounts, and
adding charge for establishment during suspense, transferred

as below, deduct from this total, items 8 and 12 and there

B. Abstract of expenditure from commencement of works to 30th April 1884.
C. Estimate of restoration works as recommended, with statement of expenditure in
respect thereof to 30th April 1884.
I have, &e.,

(Signed) ~ W. PARKES.

e

remains establishment during suspense Pr ... 168,074
ENDIX A Total charge to 30th April 1884 o 5,10,809
ALY - ’ 31st October 1881 o Dime it we. . S51,004
Mapras HARBOUR. ? e

Analysis of Expenditure between 31st Qctober 1881 and 30th April 1884 by Mr. Thorowgood. Add from— ,
e North pier rubble ... G2 1,766
i - : ! Setting blocks 8,819
Total expenditure shown in ageounts, 30th April 1884 ... ... 067,69,036 ; North pier, sea damage 4918
Add recovery on sale of plant gnd materials 12,835 South II;ier,rubble . = 4,,552
ot ; South pier, sea damage ... .. s 1,982
: ! Total ... 67,81,871 '. Concrete blocks OISR e BT LS
Total expenditure, as shown 31st October 1881 ... 08,72,083 ! Revetment e+ 1,860
Add for work donme in November 1881, south pier , 42,929
rubble ... 1,200 Lo }
R s ] 2,02,784 ————
58,73,283 Total ... 8,64,831
Add further for recoveries on ¢ concrete blocks’ in Ae | Add to this—
north and south piers (of which Rs. 206 is ac- ; 1 v Stone lying at quarry ek s . 4,859
counted for) ... 300 - Stores on hand e 4 23,108
58.78 ¢ Payments for moorings in accounts of November and
»73,583 ‘ ecember o ... 15328
" ' Ttem No. 34 in account shee 162 -
Tota] difference to be accounted for ...  9,08,288 . — 43,257
poiEy - 8,288
Expenditure, ‘ " 9,08,
1. Additions to existing pier works :— il Note—The above is the basis of the statement forming appendix B, but the items have

Concrete topping, clamp‘mg, and railways— been further re-arranged to some extent, which accounts for some differences in the figures,

North pier

though the total amounts will be found to agree.
44,088
South pier ,, 27,080 W. PARKES..
Rubble foreshore and repairs to surf banks—
North pier ... sl 3861
South pier %5 APPENDIX B.
: 75,029 W
2. Recovery and destruction of hopper barges ... 16485 B - Mapras HarBoUR YORKS.
3. Reem;ery %‘;‘;tga‘(‘ﬁt;ng fé‘%‘;l'ing gear, exclusive of cost of four ’ r Abstract of Expenditure from Commencement of Work to 30th April 1884.
pontoon . 8, ¢ x
4. Rubble stone revetment, north heach 1 ig’g?g ge——tt 4
5. Repairs to buildings, da»nmges by sea ... 4 - 5’2 91 i Estimates. Description of Work, Expenditure.
6. New concrete blocks 87,2‘30 F; :
1 ReIt)ﬁlrs lim% rene}v;vzils to maghinery and plant, transferred from e | - 2h
other heads as DelOwW I— | : , (I) Oﬂ:gina eaig”.
Settns o [ e M | {0 | Espendituro to 81st October 1881 .. .. STIB0
Revetment, north beach 1: 859 Do. in November k,; 755029
Moorings 2000 i) Supplementary protection wor TR AR %
North pier, repair: 2“ 459 18- Contingencies ... s ees 27,4
South pier, do. 1,933 R Recovery of wrecks and repairs of storm o
North pier, foreshore . ]"‘7!6'(; il damage '.i}, :21;’115
South pier, do. o L AEED ! Establishment, 10 per cent. on Rs. 1,24,147 ... ,
Pontoons (item 8) 314(55 ‘ii i s £ il

50,085 B L

A=
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Estimates. R S
Description of Work. BEppR e
! Expenditure.
D
ec'}‘lz)ctl ‘(;rgﬁxsfemd to IV and V)— i
: y PeVetment . P i 91,009
7 V, Clll‘cha,se of land ... ... 1’400
2 Y J:)Imrei;g blocks ... . : 4()’281
3 ’ Orea Y avs i : b
Sanctioned, ol ___1 = 3_5 :
Rs. 56,50,000 i —
,00, Net expenditurg op original design
56,567,840
(II) Moorings. ik
Expenditure to g
to 81gt October 1881
Subs?o' & in Noyember 1881 S arEians
| Eﬂt&b%uen R 15,328
Sanctxo%e a, shment, |( per cent. on Rs. 33 iga L lg’gfg
8. 2,0 i : .
s ,00,000 | Expenditure to 30th April 1884
e o = 1,90,589
sancgoni (1) Cost of Establishment 7!
8. 1,5 i .
194,994 | During suspension of works ..,
1,54,994
(IV) Gain and Loss of Land.
Gained, 88 acres ; lost, 41 acres.
sl Pri);cgescltion : Reyetment previous to October
o :
bmited forsmme- | Do " %o nbsouent B a0 10800
Re 800,000 1. bé Ps ablishment, 10 per cent. on Rs lllg 61;. iy
e il urchase of land gnd compensatio. % s
by rents and val&g Est %" iy 4 : & ok Sl
of land utilized, stablishment expenses . é’g98
2 i .
(o';;;ﬂ It; be carried to debit of account
o tzp;ilzdz]t(ure to be charged against Restoration.'Warkc." i
ete blocks, trangferred from I L.
R:;Z ir;io. dmade since October 1881 3(7) 20
Consumaaﬁe rgil(?wﬂs of plant and machinery.r..' 58’338
%ansfeirﬁd frolx.gs]: on hand October 1881, :
. o LT 65,66
= l?ltistﬁber : gglof a,dc.l'1’t10ns 'and 18sues since 90
ablishment, 1 per cent. on Rs. 1,"7.3,076 :lz;,ggg
; | i
otal to be carrieq ¢ debit of account
= ' 2,96,334
al expenditure o 30th April 1884, as per official return ,

67,81,871
21st August 1884, ¢

W. PARKES,
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APPENDIX C.
Mapras HARBOUR.

Estimate of Restoration ‘Works.

T Expenditure
T Amount. Amount. to 30th
April 1884.
Preliminaries. (gl S o

New machinery from England e | 1,74,050

Repairs and renewals of old machinery s e A 72,479 58,079

Alteration and extension of block grounds ... 10,000

Railway materials ... 71,000

Total p;'eliminaries s P 3,971,529
North Pier.
v
Rubble stone in foreshores and base—

Ordinary deposited from breakwater, 5,582 tons at

Rs. 1-8-0 ... 8,297
Do. from boats, 182,260 tons at Rs. 2 ... oo | 8,64,520
Large do. under wave-breaker from breakwater, 14,757
tons at Rs. 1-12-0 o o A%e 25,812
Concrete blocks for building— Rs. 8. P,
Making 58,116 cubic yards at 9 0 0| 523044
Setting 2,062 ,  » 2 00 4,124
Do. 85246 4 .+ m 2 80 88,112
Do. 20,809 " R BF 62,427
Concreto in mass for filling 500 cubic yardsat 10 0 0 5,000
Wave-breaker— 1
Built blocks, 288 cubic yards at... PR | 2,880 |
Ordinary do. 70,849 cubic yards at o900 | 6375841 =Y 63,756
Depositing do. 70,849 cubic yardsat ... 1 0 0 70,849
Apron blocks, 1,667 0. N 15,003
Setting do 1,667 cubic yards at = ... .- 4 00 6,668
Concrete in bags, 742 cubic yards at e B 8,904
Cramps, 330 each ey oy 48 3,300
Concrete capping, 22,400 cubic yards at ... 10 0 0 2,24,000
Total for north pier ... 20,50,581
South Pier. : '
Rubble stone in foreshores and base—
Ordinary ~deposited from breakwater, 675 tons at
Rs. 1-8-0 LIe gy 1,013 g
Do. deposited from boats, 169,517 tons at Rs. 2 «.. 3,39,034
Large do. deposited from breakwater, 15,038 tons at
Rs. 1-12-0 26,317
Concrete blocks for building— RS. A- P,
Making 52,113 cubic yards at ... . 9 0 01 469377
Setting 2,062 2 B 4,124
Do. 29,282 i s ek A REET 1Y 73,205
Do. 20,809 ° i T s 62,427
Concrete in mass for filling, 500 cubic yardsab
Be. M7, e ot & 5,000
 Wave-breaker— :
Blocks, making 57,066 cubic yardsat ... 9 0 0 | 51359 4 63,755
Depositing do. 57,066 do. o Ly o dase 9 57,066
Apron blocks, 1,667 do. RSO A 15,003
Setting do. 1,667 do. st gy 6,668
Concrete in bags, 742 cubic yards at 12 0 0 8,904
Cramps, 275 each i 10 2,760
Congrete capping, 19,200 cubic yards at ... 10 0 0 | 1,92,000
! e
Total for south pler.... 17,76,482
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Estimate of Restoration Works—cont.

Expenditure
Amovnt. Amount, to 30th April
1884.
RS. RS. RS.
93,436

Materials in store to be debited to works during progress.

Establishment, 74 per cent. ... 3,i.1',594 17,308

Contingencies, 23 3 1,038,865
Lighting entrance 20,000

Total .| .. | 4590061 | 2,96,334
21st August 1884. i W. PARKES.

From the Officiating Under Secretary to the Government of India, dated Simla,
28th Qctober 1884, No. 415 M.

Forwarded to the Government of Madras in the Public Works Department for
report on the proposals and estimateg.

(By Order.)

(Signed) R. B. BUCKLEY,
Offg. Under Secy. to the Govt. of India.

From JULAND DANVERS, Egq., Secretary, Public Works Department, to the
Secretary to the Government of Madras, Public Works Department, dated
India Office, 8.W., 25th September 1884, No. 1433 P.W..

I am directed to transmit herewith, for the information of the Government of
. Madras, copies of a despatch, No. 56 (together with its enclosures), which the Secre-

tary of State for India has this day addressed to the Government of India relative to
the Madras Harbour Works.

et e

From JULAND DANVERS, Egq., Secretary, Public Works Department, to the

Sem;etary to the Government of Madras, Public Works Department, dated
India Office, 8.W., 10th Qctober 1884, No. 1433/2 P.W.

. With reference to my letter of 25th ultimo, No. 1433/1 P.W., I forward here-
with the plans (2) referred to by My, Parkes in his report on the restoration of the
Madras Harbour Works, dated 21st August last.

Office Note from the Examiner of Public Works Accounts, to the Secretary to

Government, Public Works Department, dated Madras, 13
1884, No. 589. ; ) 13th November

Your office note No. 1999 D, dated 10th November 1884,
I do not see any objection to the proposed recasting of the h
under which the expenditure on the Madras Harbour Works has beegais.ac?)frdi?omg

the re-arrangement be ordered the details can be settled by M :
communication with this office. y Mr. Thorowgood in

From J. H. TAYLOR, Esq., Lieut., R.N.R., Master Attendant, Administrative

Department, Madras, to the Chief Secretary to Gov
17th November 188 4, No. 10562. y ernment, dated Madras,

With reference to your endorsement, No. 2532, dated 13th Novemb
have the honor to state that, under the ’provisions z)f the Indian Pori;n Aezt 12%81%’&

ORISR OV APl
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1875, the beach is vested in the Marine Department and not the Harbour Works, and
accordingly rent is being levied for the same, at the rate of Rs. 6 per ground per
month for the storage of timber, the amount being credited to the harbour dues
account in order to assist in meeting the interest on the construction of the harbour.
The Railway Company alone pay Rs. 3 per ground per month for the ground held
by them, as it is at a long distance from the landing place. Mr. Parkes is in error
with regard to the value of the sand reclaimed. The prineipal portion of it is now a
lake, and no building could be evected on it, even if other objections did not exist
from a military point of view. The horse stockade hag-no sure existence. Itis liable
to be washed away in any storm, and the mule stables, which occupy a slightly
higher ground, are erected by Government, and the Marine Department has not taken
any rent or claimed any jurisdiction over it.

From A. T. ARUNDEL, Esq., President of the Municipal Commission Madras,
to the Chief Secretary to Govermment, dated Madras, 27th November 1884,
No. 1595. ‘ .

In reply to endorsement, No. 2593, Financial, dated 20th November 1884, I
have the honor to report that the municipality does not occupy any part of the new
foreshore gained by the harbour, nor does it collect rents from any of the timber mer-
chants or other oceupants. The collection of such ground rents by the municipality
ceased in 1881 and was left to the proper officers of Government (G.O., No. 234 W,,
dated 28th January 1881). :

No. 2704, Financial.
Transferred to the Public Works Department.
(By Order.) |

Forr S1. GEORGE,  (Signed) . J.D.REES,
5th December 1884. Ag. Under Secy. to Govt.

No. 2612, Marine, ‘
Transferred to the Public Works Department.

(Signed)  E. F. WEBSTER,

22nd November 1884. Chief Secretary.

From R. B. BUCKLEY, Esq., Officiating Under Secretary to the Government of
India, Public Works Department (Civil Works—Miscellaneous), to the
Secretary to the Government of Madras, Public Works Department, dated
Fort William, 28th November 1884, No. 450 M. -

In compliance with the request contained in your letter, No. 2815 W., dated 10th
November 1884, T am directed to. forward the 8ccompanying copy of a despatch to the

Secretary of State, No. 32 P.W., dated 4th July 1884, regarding the restoration of the
Madras Harbour. J ; -

—

ExcrosurE. .

Despatch from the Government of India, Public Works Department (Civil Works-%Misoel-
laneous), to the Right Honorable Her Majesty’s Secretary of State for India, dated
Simla, 4th July 1884, No. 32 Public Works. :

In continuation of our despatch, No. 59 P.W., dated 13th No'vember. 1883, and with
reference to your Lordship’s despatches, Nos. 23 and 28 P.W., dated 24th April and 15th May
1884, respectively, in connection with the Madras Harbour Works, we have the honor to forward,
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for the information of Her Majesty’s Government, copy of a further (}oplmunicati_on from the
Government of Madras, and to state that we concur generally in the opinions therein expressed
concerning the restoration of the harhour. ;

—————

G.0., dated 6th December 1884, No. 6093, Military.

From the Controller of Military Accounts, to the Secretary to Government,
Military Department, dated Fort St. George, 1st December 1884, A.

In forwarding the accompanying Jotter * from the Commissary-General, I have
the honor to express my concurrence with
* No. 2124 T.B., of 22nd November 1884, stating that the the views beld by him, and to attach a

Harbour authorities have no claim to rent for myle lines . " 0 1 1
o o Bk Tt mu letter + from the Examiner of Publie

% No. 57 C.M.A., of 28th November 1884. ‘Works Accounts, lo whose department the
charge appertains.

ENCLOSURES.

From the Commissary-General, to the Secretary to Government, Military Department, dated
Madras, 22nd November 1884, No. 2124 T.B.

I have the honor to acknowledge the receipt of Proceedings of Government in the Public
‘Works Department, No. 2817 W., of the 10th instant, forwarded for report under your docket,
No. 5627, of the 18th idem, and herewith returned as requested.

9. Mr. Parkes, Chief Engineer of the Madras Harbour Works, in paragraph 57 of his report
claims rent for the site on which the eommissariat mule stables now stand on the plea that five
years ago this site was in the surf and that the beach on which the stables stand has been
reclaimed in consequence of the construction of the harbour works.

3. It seems open to question whether the reclaiming of this beach wasa portion of the
original harbour scheme, or whether ttis steady encroachment of the sand is not a danger which
gives the authorities considerable anxieyy for the future of the harbour.

4. Tf this reclamation was not a portion of the original scheme, it appears doubtful whether
the harbour authorities can claim rent for g site which they had no direct intention of forming.

5. A question of fact also arises, viz, whether the site of the commissariat mule lines was five
years ago in the surf as stated by Mr. Parkes. That officer may not be aware that to prevent
the encroachment of the sea a number of gtone groynes were many years ago thrown out by the
Engineer Department of Government, the first being constructed opposite the office of Messrs.
Parry and Company as far back as 1858,

6. These groynes reclaimed a considerable beach, and in default of accurate measurements
of the foreshore for many years past I think some further proof is needed of Mr. Parkes’ state-

ment that the site on which the mule gtables stand has been reclaimed since the harbour works
commenced. !

7. Moreover if, as I suppose, the commissariat mule sheds are beyond harbour limits the
harbour authorities can, I imagine, have no claim to rent.

PSS

From the Examiner, Public Works Aceounts, to the Controller of Military Accounts, Fort St.
George, dated Madras, 28th November 1884, No. 57 C.M.A. d 3

In returning the papers received wigh your memorandum, No. 2644, dated 25th November
1884, I have the honor to state that this office has no remarks to offer on the question raised.

Order—dated 6th December 1884, No. 6093, Military.

The replies of the Commissary-Geeneral and Controller of Militar
communicated to the Public Works Department.

(True Extract.)

(Signed) ~ A. KENNEY-HERBERT, Lt.-Col.,
Offg. Secy. to Govt., Mily. Dept.

¥ Accounts

o T ST TR e
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From F. N. THOROWGOOD, Esq., M. INst. C.E., Superintendent, Madras
Harbour Works, to the Secretary to Government, Public Works Department,
dated Madras, 6th December 1884, No. 27 W.

I have the honor to acknowledge the receipt of your memorandum, No. 1996 C.
of the 4th, asking my opinion as to the sufficiency of the estimates made by Mr.
Parkes for the restoration of the Madras Harbour and forwarded with the Secretary
of State’s despatch, No. 56, of September 25, 1884.

9. T have carefully examined all the details of the estimates, and indeed was in
consultation with Mr. Parkes at Westminster when they were made, and I believe
that they are perfectly sufficient for the work to be done. :

3. T beg to be permitted to add that I hope the arrangement suggested in
paragraph 37 of Mr. Parkes’ report may be carried out, substituting for the date
April 80, 1884, the date at which the bond jide work of restoration on the new design shall
commence, and correcting the figures accordingly. An infinite deal of trouble and
numerous petty disputes will be avoided if we can start fair on a new estimate, the
detailed arrangements of which can be made between the Examiner of Public Works.
Accounts and myself. '

.

4, 1 return the papers marginally
L Q“SP“tCh' noted, as I imagine you intend that I
2. Plans. should do.

Orper—dated 19th December 1884, No. 3127 W., Public Works.

In his despatch of the 25th September 1884, No. 56 P.W., the Secretary of State
communicates to the Government of India the conclusions at which he has arrived in
respect to the restoration of the Madras Harbour Works, It is intimated that the
plan of future operations proposed by Mr. Parkes should be followed generally ; the
eastern entrance being maintained, in the absence of any add'ltlonal facts or arguments
of sufficient weight to justify a further reference to engineering authority in }_England.
The revised estimates framed by Mr. Parkes should, it is stated, be examined and
reported on.

9. His Excellency the Governor in Council observes that a decision having been
come to in favor of the eastern entrance, there seems nothing to prevent the immediate
prosecution of the work of restoration on the estimates framed by Mr. Parkes, the
sufficiency of which for the object in view there seems no reason to doubt.

3. The Examiner, Public Works Accounts, réports that he sees no objection to the
proposed recasting of the heads of account under Which the expenditure on the works
has been recorded. The details of the re-arrangeément can now be undertaken on the
lines suggested by the Superintendent in his letter, No, 27 W, dated 6th December 1884,

4. Tt is observed that the accretion to the south of the harbour is vested in the
Marine Department under the provisions of the Indian Ports Act XII of 1875, and
that the rents collected for occupation of the land are carried to the credit of the
harbour dues account, to assist in meeting the interest on the capital cost of the
harbour works.

5. A copy of these Proceedings will be forwarded to the Government of Iadia
in reply to their endorsement, No. 415 M., dated 28th October 1884.

(Here enter No. 8128 W., dated 19th December 1884.)
(True Extract.)

(Signed)  J. SHAW-STEWART, Colonel, R.E.,
Secretary to Govt,, P.W.D.

i ks.
To the Superintendent, Madras Harbour Wor
o he i‘?xgminnr, Public Works Accounts.

Marine Department.

»

»
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BUILDINGS AND ROADS.
CIVIL WORKS.

Gobt. of (1884} giladras.

PUBLIC WORKS.

Dated December, 19th.

Reed, Enel,

(.0.,19th Dec. 1884, No. 3198 W.
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