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Read the following papers —

No 56454, From the Superintending Engineer, 1st Division
- (Ilere enter No 2,832, dated 8th November 1872) (
No 533, Procecdings of the Madras Goveinment in the Manine Departme;xt
(Ilere enter No 16, dated 5th February 1872) ®
/ MEMORANDUM ON VIZAGAPATAM HARBﬁR-. N
-

ProrosiTions for theimprovementof Vizagapatam Ilabour have been, I behieve
)

geveral times laid before Government, but lutherto without 1esult, and also with-

out attracting much attention
The late Governor, Lord Napter, I learned i conversation, had not even

heard of 1t. ‘
It has not beer thought worthwlile to direct M1 Robertson even to visit it

while examining the coasts.

Having been for some years employed 1n coast districts on both sides of the
Peninsula, and had my attention particularly attracted to the state of the niver
mouths—harbours they cannot at present be éalled—I1 have naturally taken an
inferest 1n this 1mportant subject, and trust I may be excused if the interest stll

-y . .
remains, although no longer in the department to which they may be thought to

belong
Government 1s always slow to undeitake haibour works for two good

reasons among others, namely, that the cost 13 usually very great, and that the
results of such woiks, depending so much more on the action of nature in the
locality, on cuirents, tides, sands, and on the contour of the coast, than on engi-
neening skill in actual construction, are after all so problematical that the 7:s5k 15

great
It is acknowledged by Engineers that much more 1s dependent on knowledge

of local natmal eircumstances, than on the very best professional talent that can

.be devoted to 1t.

It 1s on theso grounds that I venture, with regard to a port that hes daly
deavour to call attention to what

visible beneath my drawing-room door, to en
uggestions for profes-

appears to me 2 neglected opportumty, and to offer a few s

gional consideration.
9. 1 submut that Vizagapatam 1s the most natural, the most easily formed port

on the Last Coast of the Peninsula

Tlere the mouth of a small t1dal river, from 20 to 28 feet deep for half a mile
,nland from the bar that closes 1t, is perfectly land-locked and sheltered by lulls;
Las native docks from time immemorial on 1t3 banks, and a population accustomed

to both building and repairing ships ]
The projecting headland, called the Dolphin’s Nose, forms a sheltered bay 1n

front of the river mouth, so that but for the bar theie would, for nine months i
the year, be smooth water in what may be cglled the outer harbour of Vizagapatam,
and the access to the wnner harbour consequently easy, and permitting of the
entrance to it being made as narrow as may be thought well.
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The
course of th
; € T1ver near .
the sca 1s 80 straight that vessels might warp 2

& rope taken to them by a boat
In a small silted.y

with

. . bay .
system might probabl pb ¥ on the south side of the river docks on the Europead
unhmted peale mn tlxe)':llf exlcavated with easec, and the same might be done on an
guess of winch the of] vial flat at the back of the town, or in the disintegrating
On the p £ ‘€r parts of the bank of the river consist
resent bar 1 .
and delay are at 411 £ 1ves and goods liave Leen lost, and great mconyenience
If ’ S {lmes experienced * '
e alongside the wha
The f)
3
are all th

d the i

v 1€ depth of water within 1s such that large vessels might
¢8, and slap cargo over a plank

o1t would be made

All that 1t 1
eedsis to Lia
at could Le desired vethe

Is the
removal of t}
a bal‘ across the 118 bar

left untouched

It1s, 1 believe,
amount of rock ther
ohject bemg not the

bar removed Al ithin 1t the depth and shelter

narrow (not long continuous miles of surf as 1n Madras, but
mouth of a niver,) so great a difficulty as to be properly

eur}::xtz;m ’;Jo what depth 1t is merely a sand bar, and what

cleany;me’f ut I believe Engineers will at once say that the

& narrow passage, they v lo of a large anchorage area, but samply the opening of

Provided only th;t na}t’ Olu d care little whether the obstruction was sand or rock,

nent the OPe;m" ; wal crcumstances were such as to aid i rendering perma:
Such naturcau ey c?uld with ease make.

partially artlﬁclang carledal&g('] arcumstances, I believe, partially exist and may be

The ba.r v b he oppo o

at the
. ncor mouth of the river 1s caused Y t ppP s ti £t ¢
go ng, 1mn-co nlllg, and marine currents

If a scour
outw
would be swept awa;rds, over-powering other curients, could be cieated, this bar

The river §
15 t
fined sandy mouthoo small a one to effect this, at any rate with 1its present unde-

4 Inadd -
current ition to the action of the river and the tides there are the Jattoral
. 8 to be considered
sually thes
Harbon: EI},’Q se are very powerful, and are the greatest difficulty and danger
S gineers have to contend with
ceca
taken 1ntosu:lllauy , however, the force and direction of these currents may be 50
ohots 1ance, as 1t were, as to aid quite as much as they would otherwise
%;:t the formation of a port
he i
by be COI:] tthere is no current whatever the silt fiom a river mouth must inevita-
e enmua}llly deposited directly 1n front of 1t, and, even when the nver is
N s o ough to shoot 1t out to some distance, 1t is stall but a questi10D, of time
- thmparatwely Iittle, within which the river must by this action close its
uth , the most lengthy and costly series of sea walls only construct 2 canal
__/

® The day b

wrecked by atie f\{‘:.:zr:l:} :ibee”:\:t;}l a?ilt)}::;:f ;er tl;e h:‘gest barque belonging to the port has been driven on shore and
nce to t

The value of this single loss would have sufficed toex:nv;er’tl?:gﬁ}: theie 18 smooth nator both outaide and 32

Proceedings of the Madras Government, Public Works, Department,
95¢h February 1873

increasing espense artificially continues a contest with the
o

in the sea, and at ever
hich the financial sde of the question cannot but put a

forces of nature to w
comparatively eaily limit

But Vizagapatam 18 happly situated
It 1s not withoat a hittoral current, and the current that exists is not an

immical one.
The chicf current at Vizagapatam is one that flows northward, as may be daily
noted from the colored water 1t carries past the port.

Thus current, 1f propeily studied, and taken as 1t were 1nto our eervice, will, I
submut, do mestimable service.

It will prevent the nccessity for a sea-wall at all on the south side of the port,
taking, in fact, the place of and downg the work of such a wall.*

It wall increase and act with the scour just outside the mouth , and, most
important of all, 1t will carry away northward and seaward all the silt that would
otherwise lie at the river mouth 1n a more complete and thorough way than could
be done at enormous cost by a fleet of Steam dredgces

5 When other means fa1l to remove a bar or deepen a river recourse may
be had to dredging, much forgotten, far more economuical, and
powerful method, namely, assisting a 11ver Ly means of sub-marine grubbers to

scour 1ts own bed deeper
This may be done1n many ways, but I believe the simplest would here suffice.

-

or to a simpler,

6 What I beg to suggest is the following —

The river has already a rocky precipitous bank along the whole of the south

side and alorg half the other.
The remaining portion of the northern side 1s a spit of sand

The northern bank should be continued as a straight stone wall along this

spit of sand, parallel with the southern, for 300 yards, and at the termination should
river to such width as may, on

and yet leaving

bo so taken as to nartow the entrance to the
consideration, be found best for obtaning a thorough scour,
cuffcient space for ships to enter by.

7. Whethor the northein wall be then st
at an angle of 45, or less, with the httoral curr
which should depend upon obscrvation after the above-

-

coastructed.
This might or might not be found necessar
further out to sea instead of along the coast
3. This definmg of tbe form of the river mou
would probably do something towards removing the bar.
The chief tlung, however, thatis required
strength outwards, and this I

along Lalf the lengt
ghutters to admit into the harbou

A1 farther lengthened in a direction
ent, 18 a minor subsequent questions
pamed portion had been

y to shoot the slt of the river
th and the contraction of 1t

is a continuous current of sufficient
would propose artificially to obtain by inserting,
h of the sea-wall to be constructed on the north side, tidal
¢ the rising tide, and keepit enclosed when

e ————

————=""1n the Bali1c 18 &2 \nteresting wmstance of a spot where the littoral current bas been thus utilized.
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eavouring 4o ) I
éntered 3 10 recede, thyg I . . E . .
lattey co:Z the open mouth, and“'c(:)uld admit at least twice as much more water a5 ) reservoirs, which would supply water 1n all seasons for small navigation canals
Perforn, Wse would thereby ho mpelling the whole to return to the sea by the throughout the length of the district. . .
ork that no retur Pe to create such a seour 14 certain] . Canals at first of only cmall width and depth, mere ditches, with passing
9 If the confi ng tide could undo rere as would certain’y N placcs every hundred yards of twice, that width would permut the passage of boats
the friendly ¢y, 0g wall (1), the aboye g ) which in Malabar convey six tons of cargo each,* and they might be constructed
SCOUrINg agtyon |, ent (3) do not suffice ¢ Le escribed treblo ebb-tides (2), and 1 for about the same cost per mile as an ordinary road with its budges.
at the tipg of thy the use gf some form of ‘?Teep the mouth open, I would aid the 1 The wcomparable value of water carriage in taking bulky raw produce to
10 7T ® €L, 50 t0 assist river ang uthish rake” (4),% or marine grubber, | a port 15 well known.
of 75 ang (Ille’queStlon of capense tide as to decide the point N The opening of the port—ithe only pord of refuge between Point Pedio and
surely oubt as to ¢l o IJt still remaing , but I venturoe to think the clement ' P Culeutta—could not fa1l largely to 1nciease a trade already not contemptible
1‘ € great ult of the effect of these four allied £ ot P 12. The accompanying rough sketches show the present aspect of the river
n 1ed forces can N -
expenslvzhls schieme hature has g : and the alterations proposed. . .
Rothyny DOT temporgy °ne more than half the work - ‘ The small sum required for this great public work might be found direct by °
ng but g Y > 00 breakwat e work, and nothing i t. or by the (2)Munia vality by loan, 1f placed in ch f thei ;
Wave sc Sea-wall of mode ater and no stcam dredges are necessary P the (1) Government, or by pality by 1P arge of their "
R Te8N of s1x rows of rate length with shutters (protect 4 1f o g ! ! own harbour dues, or even by one of those (3)enterprizing private individuals not ‘
1ver moy¢} Piles), and all this in a shelt l R ected, 1t nocessary, J o~ anknown 1n thus district and elsewhere, who value the fame of conferring a public ‘
The only . cred bay, and chiefly inside | < benefit more than wealth uselessly hoarded or childishly wasted
W
of the “,an’ Wheg:l:hrequlnng some care and skill ; VIZAGAPATAM, (Slgned) ES THOM.AS,
:Volistlmate of thesee Scour and the depth of w tWOUId] lbe towards the sea end ! 9241k Sgptcmbé’f 1872. Madras Civil Service.
ell be simple w ater will bo greater, I imagine R )
completed within th orks could 1150 above £ 10,000 . d th ’ ° 2 N No 5534 REPORT TO ACCOMPANY ESTIMATES FOR IMPROVING THE MOUTII !
From both pany o year /000, and that they might |- °° OF TIE VIZAGAPATAM RIVER A
anks of t), - 1 ’ J
T e rv ! .
admnthe Prisoners i the jai er zfny amount of stone can be obtained. s TaE construction of a groyne at the mouth of the river app‘ears to have been ‘ \ﬁ
age be employed or, th.are with dxﬁiculty found occupation. and micht with . first suggested by the late Master Attendant of Vizagapatam, Captain Pascal, in
. On the Yery spot 18 work, P , and might w1 e his letter to the Collector, No 26, of 20th April 1864, and this scheme for improv- |
apable of hous; !;p where they would be requj ine the port has been revived by his successor, Captain Waters Ths present ‘
sing 100 cquired to work there building N P |
Thus, ¢ 4, ) are buildings A estimates have been framed at the request of the Collector, under 1nstructions from )
’ e e . :
at the Port, a safe ‘;ft of about half the prce of one of the steam v L I the Supermtending Engineer. §
engal, 1n which arbour might be constructed th( m eessels calling weekly i 2, Captan Waters now proposes that ¢ g good substantial groyne, to keep the
1 !
31d up ang Tepax’r:gmm half an hour of the open sea vr(:ssele 1}11ddle of the. Bay of ; mouth of the river open from the south-west monsoon, should be run out to 19 feet e J
. With glien y . J s of any size might be o 7 inches on the south side of the river’s mouth,” this, he considers, “ would break '
Introdyceq additional expenditure the Euro can svst | the heavy swell which rolls round the Dolphin’s Nose, and causes a heavy surf on N
. ‘ p system of docks might be \ ‘1 the bar. Vizagapatam port would” then ““be a safe place all the year round , the e
IOC&Hy . There 15 only one possible ob [y . water running out of the river in a straight line would be the means of deepening b
a port } ¢quainted and satisfied with t}?ejectt ton 1 hf_”'.e heard among those who are B \ the bar and allow vessels of moderate draught to enter the river ,” and there would tr
foct, an;"e, namely, that the COmmumcafln tre feasibility of the easy formation of g ] no longer be any ¢ surf on the bar.” -
1t is not therefore g natural em oi?s Wlfth the interior are few and 1mper- 3 ¢ A good substantial groyne,” according to the Muster Attendant, should be 2
Vizagapatam has always b porum for trade ? . 40 feet broad at its base near the shore, and widen to 62 feet at 700 feet in length, ;
But there is no renco y een backward in communications ;‘ with a top width of 25 feet, and be raised to 12 feet above high water spring N
continue to be the case n 1n thenatural features of the country why this should | s tides The material to be used up to 350 feet 18 ¢ the largest stones that can be put *
There are now th | 1 down 1n as solid a block as they can be lard,” and the outer portion of the groyne "
come down to withyn ﬁ;:ezroads into the interior, and the ranges of hills which r { to be of stone of all sizes, and his reason fox: this is the ¢ surf being heavy towards Cy
construction of g far b t:l miles of the coast offer remarkable 2 dvantaces for the , the shore, and the groyne outside only having to encounter the swell”  Such a
— etter means of transport by the formation :f r;:me ¥ ! ; ‘ groyne he estimated to cost Rupees 30,000, but states that the nature of his duties .
ee Report on ¢ or 3 t
+ At Kashipore Grg:auis:l: ::Zei:lmﬂ mouth of the Danube ‘ 1( will not admit of his undertaking the work ';.d
1 # Three feet wide and sixty feet long i
] { 4 As Twnte fifty uX native craft of the largest class lio docked or ab auchor i the miver fur the monsooR
. I 2 - v:
i
YT . o
T TRy ”T?W"MWW e |
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In regard t
o the best posit;
Captain Waters differs from h position for a smgle groyne at the mouth of the river,

groyne on th;sé);‘fgf:%sor’ Captain Paseal, who recommended 8
évery 1eason to } m side of the eutiance’ This Caiptain
stantly being checked | 0 believe would not be of any use,” as “ the sand con-
Up,” and he conside t)lr the groyne would cause the place m’ time to bo blocked

18 the pioper place for the groyne to be on the souil szde of the

nver from the D
tch Bat
h u atter .

alf to four fathoms Water.”y, and that it “ (Lould be run out into three and a

not consider that littoral currents
Ile would cany the groyne out to
reak so far, the extreme outer cdge
tides are, “ fip tnlls reasous for making the groyne 12 fect
Ul not bl’eai; ov ¢ tere can be ro doubt the groyre will
a good suppo zrfl-t to di-place the stones ” ¢ Twenty-five
ups or boats mﬂf)l It for a platform, ard make the groyne of

Crin or out of the river, also for landing or

8, because ¢

of , se ““the surf ¢

e ?urf being from 300 to 350 feotois Pl
- ngh water spring
. R, second, the syrf \:
¢et on the top woulq be
use for tracking sl
shipping g go”

6. "Fhe obj
natural fo

-

ect of ﬂle T
rCes now in opergﬁ()posed groyne, as I understand it, is that of aiding the
hey are capable of on ;0 l.nalutam the greatest depth of water on the
1aeans of attaming this engd producing; and 1 consideing what will be the best
(@) The er:bou(,h:;w ) ti‘le fOllowmg particulars may be noticed —
re of the river i probably moie or less affected by the

waves, the tides
the Iitt
tidal water from,the oral currents, the land fieshes, and the ebb and flow of

(0) The catclxr?u;?;]r;si Sw?mp t0 the wost of tho toun.

'Zagapatam, covers an area Ifl' of the M¢gahdri river, which flows into tho sca at
3% mulliong of cubic yaid 0f 220 square miles, which gives a volume of about
north-east monsoon (-’szu ds of water per hour in the gieat freshes of the
d'ISCharge dinto th se;thrmmg that O.I]]y four inches of rain-fall flow off) to be
gives a mean veloauty of 30111081}11.21. scctional area of about 7,850 square feet; this
close to the bed of 225 feet o ieet per sccond, or a least velocity of the current
forward gravel of 1 inche‘? Per second, sufficient, according to Du Buat, to sweep
mOst powerful scour af the in blameter. These heavy land freshes produce tho
clearing a channel at tl Ie)m ouchure, and would be much more efficactous in
laterally, which, by caus:o- talr lé they wero controlled and prevented Pt Be
their action on the bottomj: e flood waters to float on the salt wateh enf?ebles

¢
north(-eist igx?:;?,uance of land floods for some days, as is often the case in the
way, from whapee ,itsc.ours the sand off the bai, and carries 1t far 1nto the r?ad
Nose. When a stron li swept by the current 1ound tho point of the Dolphin’s
the river has the gre % anf('i fresh occurs at low water spring tdes, t.he current in
cleared of ond grea est‘all towards the sea, the body of the bar is completely
(d) "SI?; ’fand the river’s mouth left 1n the best state.

exe1:01se Verye hz:lsj(;iﬁ(;f the south-west monsoon are never considerable, and
principal nataral eones tence on the b'ar, 50 that during the 1est of the ycar the
water from the salt at work in keeping the bar open is the ebband flow of tidal

salt swamp. I may here mention, as showing the extent of this

— )

¢ Madras Government, Public Works Department,

Proceedings of th
95¢h February 1873.

s

swamp, that the principal salt cotaur of the districtis in it at about four miles in

a direct line from the river’s mouth. According to Stevenson, the *‘ sectional area
low water bears a nearly constant proportion to the volume of water
being from 7 L to 10 square feet of area for each
million cubie feet of tidal water.” Estimated by this rule, the ebb and flow of
t1dal water over the Vizagapatam bar must be about 305 millions of cubie feet.

(e) The littoral currents which are, in my opinion, the principal cause of
the bar, may be gaid to be unceasing, as soon as the current from the south
cease», a re-action setsin from the north., Captain Graves, the Master Attendant
at Bunlipatam, who has had great experience both as a practical navigator and
also 1n the service of the Marine Department, appears to think that these currents
n southwards as northwards , and on any temporary cessation of the
ce takes 1its place. Captain Graves also informs me
that experienced divers ot Madras state that the whole face of the beach below
tide-water mark, down to a depth of about six fathoms, isin a constant state of
he action of the hittoral currents

(f) Strong casterly winds during the five .months, October to February,
pringing the sand coastwise southward, puts also in agitation that which has been
previously lodged on the loft bank of the embouchure, and at the same time forces
1t 1nto the entry This effect of the easterly winds is strikingly apparent at that
p.eno 4 of the year on the beach between Bimhipatam and Vizagapatam , every
projecting spur of rock having 1ts northern face then heavily covered with sand,
while the southern face is left quite bare The bar is still further disimproved
on the setting in of the south-west monsoon by deposits from the southern current
driven in by the tide, and it is then found in 1ts worst state.

(7) The depth of water in the deep channel at the bar probably now varies
from ¢ normal depth of 3 feet to an exceptional one of T feet, at low water spring
tides Captain Waters informs me that *the trade of the port has nezer been
stopped by want of water. The least depth of water at any time on the bar is
not sufficient to stop the working of boats drawing 2} feet of water.”” On the
411 December 1869, about siz weeks afler the heavy freshes of the noith-east monsoon,
he found 11 feet of waler on the bar Vessels drawing 6 to 7 feet of water now
enter the Vizagapatam river to be laid up for repairs

(k) As mighthe expected, the deep channel at the bar shifts with every
change in the littoral current. When that current is from the south, the deepest
part of the bar is on the north side of the embouchure, and when the current
sots down the coast the deep channel moves towards the Dolplin’s Nose; but
e is a projecting spur of rock near the Dutch Battery which prevents it

of estuaries at
which runs 1n and out at each tide,

are as ofte
one current the other at on

transition from t

ther

approaching very close to that side.
7. I now proceed to give one or two brief extracts from wnters on Marine

Enginecring, confirmatory of my own views on thhs matter—
¢¢ Recent 1nvestigations,” Professor Rankine states, ¢ tend towards the conclu-
n that every wave is more or less a ¢ wave of translation,” setting down each
matter suspended in water, a little in advance of were 1t
This property of waves accounts for the fact that they
or such materials as they are able to sweep alcng,

sio

article of water, or of
picked that particle up.
heap up sand, gravel, shingle,

e
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Upon every flat or glop; o
8uch mater;a]s into thg ]r;° ’beac}l against which they direetly roll ; that they carry
tlong gl g 1?) i hamd estu.anes; and that when they advance obhquely
same directiop,» € the materials of the beach travel along the coast in the

observe .
8 Burneu’ « durmg

tters 1n
Suspension, al

ong t}
es and of the cupr ’ gt

will allow the heayie
tranquility of ¢,
embouchures of

the advance of immersed substances, and of
ents, these all 1e shore, under the double impuls.io? of. the
r particles to su;)l(-)gs meet a bay, the still-water existing 11 it
e bay, there sl uldm e; while 1f, 1n addition to the comparatii@
B rivers, the re lould exist any subsidiary curients, as in the

@ are thus formed, 1, ,t} maimng matter in suspension will be deposited-
the littorg] current » VY the deposition of the alluvions upon the hne of junction of
that of t}e resulta St with that of the down stream, and the axis of the bar follows
down stregm, » nt affected by the velocity, the volume, and the direction of the

wavy

gama Ranklne
states that “the #dul currents sweep along with them silt, or

A
mud) sand
gravel .

deepen ml,ets, and’ zgld ;ther materials; hence the ebbing tide tends to scour and
of the tides, like thatlef E\vmg‘ tldff to silt them up, and the prevailing tendency
and other 1njets A : the waves, is to choke and fill up estuaries, river channels
Maintain g deep ch strong fresh water current” (or a rcflow of back-water) *¢ may
€8capes into the o : nnel against this action of the sca; but where that current
“One of the clnefpo{)1 eseta, a ba 13 formed by the action of the waves and tides.’
action of the tdq) Jects of harbour engineering 1s so to manage and modify the

currents that t}
shall 1e e¢bb shall be oo the flood, and
scour deep ehannels 2d remope Burg ™ come stronger than the fiood,

8. 1 )
httoral curri":lfti)o;ri: I:fe with the above quoted authorities, I am of opinion that the
mouth of the river la;e Chu.af cause of the Vizagapatam bar, as they sweep past the
the powerfy] ebb a derfliwnh detrital mattersn suspension, and ineet there with
other hand, the reﬁorxlv f';,W o tld“l' water caused by the salt swamp. On the
Open a channel throu:h TCkWater is the principal agency now at work 1n keeping
direct, ang recular ol gh the bar. The most important effect of making a deep,
of rise and falzlj of th ]:‘zlme.l mto the river would be that of increasing the extent
9. In the pre . ; e 1n the swamp, and thus improving the scour on tl}e ba1
reflow of tidal wat Senf state of the river whatever tends to cut off or diminish tl:e
mouth, and er fiom the swamp is a detriment to the scour at the river’s
» @nd to the maintenance of a channel at the bar.

Ia
should ;I;tt:)lerefore decxdedly of opinion that further reclamations in the swamp
e encouraged , at least until the mouth of the river has beed improved.

(4%

1f possible. to o (; out so as to concentrate the current over if, 87 on both o
hold scou; A ake the space between those piers widen nwar ds, 1n or1 " e prer
1t should ge water, and to serve as a ‘ wave trap > When there 18 only hat o;'
v Should run from the up-stream corner of the entrance” Ina €a8¢ like tha

1zagapatam, where the current down the coast is almost, if not qute, 88 powerful
and lasting as that up, both equally laden with silt or mu:i sand, gravel and other
materials, I consider two piers or groynes necessary in ord,ex' to sweep the bar 1nto
d eep water, and, if possible, remove it altogether.
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the Madras Government, Public Works Department,

Proceedings of 95:h February 1873

11 To remedy the constant state of fluctuation that the bar 1s subject to,
both with regard to the depth of water uPon 1t and the position of the deep channel,
1 propose, first, a 11ver embankment, 850 feet 1n lengﬂj, to be construcfed on the
left bank of the river, from A to B(sce plan), to confine its waters to one mvar.mbla
du ection, without contracting the section of channel beyond what nature has itself

~ded a few hundied yards hagher up, prfaventlng the lateral spread which now
provi s action on the bar, and admitting of an 1o eased velocity being
en fe{:b isd 1 OS deepen the passage at the month , second, a groyne in prolongation of
employ Lment to be carred outinto deep water at 1,200 feet from the shore,
and to beeventually prolonged seawards,
and, third, a groyne of 1,000* feet in
leneth, to be carnied out as <chown on the plan from the rocks ncar the Duteh Battery.,
eng 112, These groynes being carried up to three fect above the highest floods,
would assist 1n confining the 1iver until it had reached decp water, prevent the
deposit of sand, gravel, etc, in the channel by winds o1 currents, and at the same
tume destroy the surf and secure the safety of passengels and goods bemg conveyed
¢ and from the landing place  Native craft of considerable size would also then

» able to uaload m the niver '
be s )13 1 anticipate that the waves, which now break violently into surf on the

steep dechvity at th

the river emban

« Altered by Colonel Fischer to 600

e river’s mouth, checked and broken by the groynes, would
spread and expend themselves without
s (olonel Fu cher altered the plan to parallel 4 curfas they ad\ance up the gradually *
grognes madcuiug chanuel of approach to the
river’s mouth over 2 gently sloping beach
14 One ot the many advantages that Vizagapatam possesses over most other
plac ;N for the construction of such works consists 1n the abundance of good material
m the rocky lulls dose to the site 1 would propose to open quarries, and by
jeans of shoit tramways, convey the stone to the spot where 1t 1s to be deposited.
The ordmary effect pr oduced by throwing out a groyne1s that sand 18 accumulated
on the up side ot 1t, that 1s 1n a direction meeting that of the current, until 1t has
fillcd the angle, when 1t passes the pownt and accum alates 1n the still water behind
Le groyue, I w ould therefore carry out these groynes as far as possible into deep
water, with a view to such sand as passes the pownt bang swept past the entiy, or out

to sea by the reflow from the swainp, and I have therefore provided for a length of
1,000 feet * ~ With regard to the height

* According to the original plan. of the work, I understand that the best

examples of breakwaters now existing only 1ise a few feet above the water, and as
1 propose that the faces of the work should, as far as practicable, be covered with
hammer-dressed stone of large size, cramped and praned with iron, and the crown
laid with hydrauhic cement, I consider a height of 3 feet above the highest floods
would be amply sufficient.

The foundation of the groynes to be of stones thrown in promscuously, and
Jeft to form their own natural slope t:11 they appear above low water, above that
Jevel to be placed by hand as far as pragticable and well packed Ipropose cramp-
ing and pinning, or using hydrauhie mortar for .the exposed surfaces, becm{sef the
chief danger to the face of such & work 1s that air and Wa-ter penetrate the joints,
and by their pressure and elasticity cause the stones to jump after receiving thre

Llow of a wave. ;
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pa » Would ! and west of ¢} d pProbable value of such works, as all
18 district whi .
» Which now find their way t0

€ventya)) at o

y bec Nce be d

. . amo;:;ze the chyef port ;;etr}jzdd tn Vua;apntam, aund 2/ would doubtless
© no $0of opinyop that ¢} strct

of the
embouch
gro ‘e y 1oy thO ute) but espec ,

Yte on he ugh mogt wseful g p ally the latter, would be a danger-
tect b uring the south-west mon«oon, when &
¢ oats entane or leavi . the
east At period of ¢} ) caving the river from

Sterly wingq o5 P of t] of the yoar ;
Yy w ds’ eserh 1C Tiver’y mouth, : y 1t might possibly result m the
L . int <

ed above in Paragraph 5 1e dry scason, as the eftect of the

=4 -
SWamp, begy] (/), thereby t mporanly stoppi’'s
, h ¢s other evils which would no doubt

> I would Suocest ° beople at Vizegapatam
es .

¢ loya g8 . :\Il:r view of any outlay being incurred for
s of hlgh and low 1me Department Le duected to keep a
uring the montIWater, and of the depths of water in the
A 18 1n 1tg best stls of Octobcr, November, December, and
back“’ﬂter at }lalf li:e’ also of the v‘—‘I“Cltles of the cuirents
ent at httle, if 4 ebb and half flood  Tus m iy bo done by
’ ny, cost, the currents being measured with a

Curreny . 0 OF Other j
a nstrum
€ legistereq 1, ent, in which the rotay,
18 Y wheel work, auons ot a fan driven by the

he
Teporteq Proposal to constr
ug 3rwmon yYLlelltenant 3P ulgt a groyne at the river's mouth las already been
also latzl eer, No 570, of 3lst O oard, 1. B, s letter o the 8 tend-
y PeTsonally ye ctober 1870 The Super e Superinten
pected the site of the p1 opoqed[gr;"tendmgd e
ynes, and I believe my

Present
Plans ang
estimate ¢o
¢ \
19 This report In accordance with the suggestions he then made

Ing section o
1 Closs 8 s of proposed d river embankmen
sect groynes and riv
1 Estimate ' f sand bank at the mouth of the ltver ent
ons o ri
of works Proposed by the Executive Engineer

Warra;
8tk Noy ®
ovember 1871 (Signed) J. BEATTY, Captain, R E
. 2 <3
Ezecutiie Lngineer

(ReVISGd Copy,)

(Signed) J BEATTY, Major, R E,
District Engencer, Vicagapatam

. WALTAIB,
15¢4 January 1873
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Procecdings of th

Estivats No 31 or 1871-72
zpense of consbructing two Gioynesand an Dmbunk-

Bevised Estimate of the probable I
th of the Vizagapatam Bue

ment at the mou

o |

B R

MEASURBMENIS
Total

Particulars of Woark Amount

e e =

Rate
Per Item

Culie Contents

1

T ength
Breadth
+ Depth

RS A P

|
!

1 —Rives Embankiment
fiom the present
lanthng  place  to
mouth of the 1uel
Area near the Ice House
830 | 2103 . 178,7123 | Embankment on the line

Area AB  Seeplan . . .
850| 63 53,5650 | Deductions for hammer-
dressed stone work

% | or 4,635-17% cubic yards

1,235,162
« ot loose rubble 9,271 4 8

21C yd

rect | Avea —
I‘ge«'}() 63 53,550

or 1,983% cubic yards of
hammer-dressed stone,
cramped and pinned
with 1ron or laid with

hydraulic cement 7

13,883 5 4
23,154 10 0

3

Coutingencies and Super-
| 20, P N

ratendence l |
!

4,625 6 0

! I |
' Totat tor nver embank-
ment
Il —Gioyneonthenorth
bank of the 1.ver near
| Area \ the lce House.

1,200 ¢ OO} Gioyne on the line BC

! See plan - S :

Area
L9813l 831 16,4637 |Ends of do
{

'1,048,7631

Area |

1,200 189 1 226,800 | Deductions for hammer-
dressed stone work .

821,9633 | or 30,443-2} cubic yards

Area of loose Tubble 2/C yd| 60,886 2 6

1,200 0 189 226,800 |or 8,400 cubic yards of
hammer-dressed stones,

cramped and pinned

with won or laid with

hydraulic cement 1

58,800 0 0
1,190,686 2 6
23,933 13 6

3

Contingencies and Super-
intendence 20PN

Total for North Groyne
11l —Giroyne on the
south bank of the rwe
near the Dutch Bat-

Area
600 | 624
Area

tery
474,400 | Groyne on the line D E.

‘ See plan .
Ends of do R

27,780

1,43,620

1,320 63 8,800

'
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| " Proceedings of the Madras Government, Public Works Department,

) PTO .
S ¢ Madrgs Gavernment, | 25(h February 1875

. Public Works Depariment, .
| Wy 1873. i < |

Sectiong accompany; ] — No 556 ORDER THEREON, 25th February 1873, No 603.
ent ag ¢, Soundm,,y 28 Major Beatty’g report g . ¢ 1 ORDERED that copies of these papers
more 14 depeng g8 Mr Thomag re 1nexact as to plan, and inconsist: | CIVIL WORKS, No. 31. be printed and forwarded to the Inspecting

ent
test prUfeSMona on kDOWIGdge

» I talent that
]ocalno Professiong] opxmonum oo :
natyry] circumstances ?an

re X )
of !lllarks that in planning harbour works much
ocal natural circumstances than on the very

possibl It would be more correct to saY
1bly be formed without a precise knowledge of

Engineer for Ports and Communications,
ey and soundings at Vizagapatam.

who will arrange for the preparation of the surv
ted to provide Rupees 600 for the

9 The Marine Department will be reques

purpose from Fort Funds for expenditure 1n 1873-74.

; and th :
Ing cor 3t when theso are known real professional
rect conclusions from them.

71
am led
¥y the f; .
. ]e at a very diffenent acts recorded ip Major Beatty’s thourhtful paper to
Plaang wh (‘Oncluslon frOml : y o P , g)
© Matever works are to b 113, and one agreeing with Sir A, Cotton s C) .
© carried out on the southern side. I agree | .

with ¥,

: jor BB

0 groyn J .
ortherp consider oT0¥nes are to be thrown out, the southern should Colonel, R E,

ably ;s 1,
18 ] . Y 5 Laeutenant-C A ; . .
etter No. 2,173 of 12th O Colonel Fischer's argument in par® | Secrelary to Government.
e bet ctober 1871, having failed to take into
woul wveen a southern groyne
ould have a current runnin

a 8 out the bap 54 nI:ate 1o other effect from g s
0 an
Positioy 4y which the df&'ptgv hundred feet beyond the present bar as it is long,
)

1t pro o .
the nPOrtxonauy diminished ;‘Ber 't would be greatly increased and the surf on
s Orthern sandy beach d ut to guard against a proportionate advance of
thenew Position, it wyj) bé f:l contracting of the space between it and the bar in
wh Tan ]and, but to leave eces.sary not to connect the southern groyne sohdly to
c tlch there shall alyg o1 an interval bridged over by a pier on piles through
wz ent ang Mmaterig] ofysucs free acfion of tide and current. What shall be the
) tat their exget direction 5 ;pen Pier, what the extent of its solid prolongation,
etails thyt cannot be worl ¢ position with reference to the main land, are all
from the DO]phin’s Nose :o ‘i(}i]eOI:lt VZLthout a good survey and soundings all along
oriner : H
I recommeng that the ? extremity of the bar !

d e§tlmates be un dertakezoz)lfcil:n of such materials for furthex: reliable
ecting Engineer for Port  the special officer placed at the disposal of : t
Sc :sjofz:m::wations for ghaut work in Jeypore, f
7 the Colleclt) stehf:uted. It would appear from the : —
“kbe fur 4 or that the value of exports at Vizaga- P & .
at of impo ;e last five years against 6 lakhs for *° ! o
o of ports more than 10 lakhs agamnst 7 lakhs ) t
ge of exports at' Bimlipatam for ten years past t i
};earsh average of imports equal to that of Vizaga- ‘
0 the resort of European shipping to the former . !
for impr ge of those frequenting Vizagapatam. The facilities l !
r harbour at a moderate cost, say within 1 lakh of %ﬁ"

se1s Sho\ ,
' by dray (True Extract)

argy

and an ordinary projecting
g along 1ts northern face t0 x

I antie;
outhern groyne than that of

T

b -
L N

To the Inspecting Engincer for Torts and Communications

District Engineer, Vizagapatam
Revenue Department .

Marine .
,, Controller of Public Works Accounts

To E Thomas, Esq

E4]

A

AT

e TET

Al

the InsP
in the 3

e —w v

supersede the rival port almost entirely. It would ' 4

0 concentrate operations at Vizagapatam, at all events * ‘
Exd E C Shunker.

consequently be desirable ¢
1n the first 1nstance,

(Signed) G. W. WALKER, Colonel, R. E.
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