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.. > :

'The course of the river near the ae_a—xg 80 stmxght that vessels might warp in
w1th a rope taken to them by a boat. T v
£ In asmallsilted-up bay on the south side of the river docks on the European
 system might probably be excavated with ease, and the same nnght be doxe on an
unlimited scale in the alluvial flat at the back of the town, or in the dxsxntegmtmg
gneiss of which the other parts of the bank of the river consist.

. .On the present bar lives and goods have been lost, and great mcouvemence
and delay are at all times experienced,* - . 1

If it was removed the depth of water within is such that large vessels might

o 05 “lig alungmde the wharves, and ship cargo over a plank. '
he port would be made. x S g
Il that it needs is to have the ’mn' removed : within 1t. the depth and shelter %
* are all that dould be desired. ; ] o

Is the removal of this bar (not long continuous miles of surf as in Madras, but

" @ bar across the narrow mouth of a river,) so great a difficulty as to be properly ;

' left untouched ?  ° . : P
It is, 1 believe, uncertain to what depth it is merely a  sand bar, and what L8

~ amount of rock there may be; but I believe Engineers will at oncé say that the

B object being not the clearing of a large anchorage area, but simply the opening of P

a narrow passage, they would care little whether the obstruetion was sand or rock, o

: pronded only that natural circumstances were such as to aid in rendermg perma- e
nent the opening they could with ease Ak, 5 e i o
Such naturally aiding cxrcumstanees, 1 believe, partully exist an d ‘may be _‘, ﬂ
partially artificially created. . 3 & |
The bar at the mouth of the river is caused by the opposing action of the out: 3 ﬁ j
going, in-coming, a and marine currents, . : : R
If a scour outwards, over- powarmg other currenta, cnuld be created thxs bar - '( ‘
would be swept away. : ! 3 a;
. The river is too small a one to eﬂ‘ect this, at a.ny rate thh 1ts present unde- : f‘

. fined sandy mouth.

; 4, In sddition o the action of t,lm river and the tides there are the httoral ;

" currents to be considered.” o

3" Usually these are very powerful and are the greatest difficulty and danger A

Harbour Engineers have to contend w1th 3
QOccasionally, however, the force and direction of these currents may be so r

~ taken into alliance, as it were, as to md qmte a8 much ‘as they would otherwise '{J |
“; obstmct the formation of a port. ¢ - }
.  When there is no current whatever tha adt irom a river month must inevita- Ry i

hly be continually depesited dnectly in, front of it, and, even when the river is e
pawerfnl enough to shoot it out to soroe’ dmanee, it is still but o question of time,

i and that comparaﬁvely little, within which the river must by this action close its -~ ~~";..,.:J‘
5 own mouth the. most lengthy and Qoétl,y;aerm of sea walls only construct a canal =~ By
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: further out to sea mst!aad of along the abast

ir “strength outwards, and this I would propose artificially to obtain by inserting,
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in the sea, and at ever inereasing expensy artiﬁcially continues a contest with the -
forges of nature to which the financial side of the questxon cannot but put a

‘But Vizagapatam is happily siteated. .

It is not without a littoral currens, and the culrent that exists is ngt an
_inimical one,

The chief currentat Vﬁagapatam is cne that’ flows northward as may be dmly o
noted from the colored water it carries past' the port. | :

This eurrent, if proper]y studied, an& taken as it were mto our service, wﬂl I
submit, do inestimakle service. ;

~ It will prevent the necessity fora Eeﬁ-waﬂ at all on the south side of the port
taking, in fact, the place of and doing th} work of such a wall.*

It will inerease and act with the scéur just outside the mouth and, most
important of all, it will carry away norﬂ?ward and scaward all the s11t that would
otherwise, lie at the river mouth in a mor complete and thorough way than could
be done at enormous cost by a fleet of s am dredges. -

5. When other nieans fail to remore a bar or deepen a river recourse may
be had to dredging, or to a “simpler, muach foraotten, far more economical, and
powérful method, namely, ass:stmg a n"ver by means of sub-manne grubbers to
scour its own bed deeper. | . ; ‘

_This may be done in many waysg, b butl belwve the simplest would here mt’h ce.

6.  What I beg to suggest is the foﬁamng —_ -

The river has a:lrnady a rocky prempxbous bank alcug the whole M; ﬂm south e
side and along half the other. . '

The remaining portmn oxf the northem mde is & spit of sand.

The northern bank shou}d ba a(m&mwd as a straight stone wall along this
spit of sand, parallel with the southern, forsw yarﬂa, and at the termination should
be so taken as to narrow the entrance to the river to such. width as may, on
consideration, be found best for ob?mnmg a ﬁlorongh scour, and yet leavmg '
sufficient space: for shtps to enter by Gl ey

7. Whether tlw northern wall be bwn still further Iengthened ina chree-twn 15

at an angle of 45, or less, thh ﬂhemhttoralmqment is a minor subsequent questzon,
which should depend npon dbmatim fm t.he ahove-n&med portmn had. been -
constructed oL i

This m;lght or zmghﬁ not !m fam& nwessary to Bhoot the silt of the river

s g

8. This defining of the form of tha river ‘mouth amd the eontmctiuix’ﬁf it
wonld probably do somethmg towards nemonng the bar,

'The chief thing, however, tha‘hsreqmred is a continuons current of mﬁicxent':”

A NGNS Ll e MR e ST

_along half the length of the ae&wall to be constructed on the north‘sld ti
ehutters to admit into the hgrbanr th;e rising tide, va.nd keep it enclose
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endeavounng to feceﬂb “thus I would aimlt’wt least twice as much more water as
entered by the open mouth, and eom,pol’mg the wlmlato _retarn to the sea by the

latter course, . would thereby hope to craate such aﬁ scoui' there as ‘would certainly
_ perform work that no returnm,g tide cmﬁd undo. .

: R 5 the confining wall (1), the ﬁhove descrlbed trable ebb-tides (2), and

the friendly current (3) do not sufficeto keep the mouth open, I would aid the
~ scouring action by the use of some‘fotmn*“ Turkish rake” (4),* or marine grubber,
~ at the time of the ebb, so to assist river and tide as to decide the point.

10. The question of ezpease still remains ; but I venture to think the element

of risk and doubt as to the result Of hy eﬂ'ﬂct of these four allied forces cannot
surely be great.

hore than _half ‘the work, and nothing

1n this scheme nature has dune

o

?

o
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reservoirs, which would supply water in L%l]. seasons for small navigation canals

throughout the length of the district.

Canals at first of only small width,and depth, mere ditches, with passing
places every hundred \ards of twice, tlldté‘WIdﬂ] would permit the passage of boats
which in Malabar conv ey six tons of vargd each,* and they might be constructed
for about the same cost per mile as an or mary road with its b1 idges.

The incomparable value of water Cd.lrlgcrc in taking bulky raw produce to
a port is well known. ;‘

The opening of the port—the only \port of refuge belween Point Pedro and
Caleuttn—oconld not fail lar gely to mczease a trade already not contcmptlble T

12. The acecompanying rourrh sketches show the present aspect of the river
and the alterations proposed.

The small sum required for this great public work might be found direct by

the (1) Government, or by the ))Mumcxpahty by loan, if placed in charge of their

expensive nor tempumty ; no breﬂkﬂ&',. r ﬂud no steamn dredges are necessary ; 5
own harbour dues, or even by one of those (3)enterprizing private individuals not

nothing but a sea-wall of moderate lengthglbhshutters (protected, if necessary, by

wave screen of six rows of plles), and an ;hw ina Sﬁeltered bay, and chiefly inside A anknown in this district and elsewhere, who value the fame of conferring a public
the river mouth. : : X benefit more than wealth nselessly hoarded or childishly wasted. i
The only work requiring somo care Bmi kil srould be towstdal ths. seaénd 2 2 VIZAGAPATAM, ' (Signed) K. SM’I‘;IO)E&?’, ‘ : ;
_ of the wall, where the scour and t’he depth of water will bo greater; I imagine i o4tk September 1872. : adrus Civil Sermce. R
no estimate of these simple works could rise abmre£10 000 and that they might :53 { B No. 555s.  REPORT TO ACCOMPANY ESTIMATES FOR IMPROVING THE MOUTH &
“well be completed within the yoar Ll B . 55 , % Tilh VIZAGAPATAM BIVER, w :
» - From both banks of the nver q;uy amouht of stone can be obtamed + . d f : Tue eonstruction of a (rr'oyne at the mouth of the river appears to have been
A 'I'he prmouers in the _}le amm ) dlﬁeulty; found oecupatxon, and might with S first suggested by the late Master Attendant of Vizagapatam; Captain Pascal, in
| advantage be emPloyéd“On thiﬁw—» ek % ; %‘\ his letter to the Collector, No. 26, of 20th April 1864 ; and this scheme for improv- :
e, 2 ‘On the very spot where thay igoul& ‘be reqmred towox-k there e ) dmgs *Hg ! : ing the port has been revived by his successor, Cgptam Waters. The present
‘ capable o housmg s : é& | estimates have been framed at the request of the Collector, under instructions from » 32
‘ ThnS, at 1kceost Qf aéaﬂ? imlf Ma pri 'A ; ; the Supbrmtendmﬂ‘ Engineer. ;
a*& tha port a safe hm;'bonr nngh& beo i the mﬁdh Qg ‘the iy of O 9, Captain Waters now proposes that ¢ a good substantial groyne, to keep the 3
Bqual,} in whxch ‘within half an Iw of W gmv' i M}g Qf wy;m maghty be 7 i o | mouth of the river open from the south-west monsoon, should be run out to 19 feet ‘3
la.xd up ﬂﬂd repatred : L i ; 7 inches on the south side of the river’s mouth;” this, he considers, “ would break ¥
Shee . Nose, and causes a heavy surf on L ¢
o With sli ht addntumal expendu}w m Ei;mmh g stem of déeka Tl the heavy swell which rolls round the Dolphin’s - y %
mtroduaed g i % e y ocwht 'he . the bar, Vizagapatamn port would”” then “ be a safe place all the year round ; the £

water running out of the river in a strmght line would be the means of deepeumg :
1 3t %8 o bar and allow vessels of moderate draught to enter the river ;” and-there would

My&aeqnmmted a.nd satxsﬁed with tha ‘entire feasxﬁiﬁiy of 'the casy formatmn of

th Jﬁ
- ik : 4
i S |t " no longer be any surf on the btu'. “i
‘;P‘W hgmt’ nﬁ;?&:ﬁ? th: Go?nr;t;meaﬁﬂpw?h the interior are few and i imper- b.i T : 3_g “A goc};d substantial groyne,” aceording lo the Master Attendant, should be - é
| eck, iR am g 2 i e empif nm i trade . o g 40 foet broad'at its base near the shore, and widen to 62 fagt at 700 feet in length, 2
.| with a top width of 25 feet, and be raised to 12 feet aboye high water spring 1’
"8 i 1 ' tides. The materisl to be used up to 350 fuet is ¢ the largest stones that can be put é
ey iy %\ % ,r g down in as solid a block as they can be laid,” and the outer po\{i n of the groyne ;“
e ‘rm; s and the ranges of hills . whxch i “; - to be of stone of all sizes ; and his reason for this is the * surf beihg bem:;y towards :
oifer remarkabla admmgas for th . 3t L ! the shore, and the greyne outside only having to encounter the swell.” Such a s
) b e i i } “’ﬁg - groyne he estimated to cost Rupees 30,000; but states that the uatureo?f\ S dutxes .
! 5 Iéz ,' will not admit of his undertaking the Work . A
' ;( { 'j:"é : :
Zk jt' ! long. : P 3
[ I8 5 :hrlf':ti::’&:i:::i:?;:ﬁgof tlao Jargest class lio locked or ¢ auchor in the river fur the mORSOOH -
: ' 2! e ;
§
4 -‘. Q !
e
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g IP regard to the best position fﬁra»single groyne at the mouth of the riv
Captain Waters differs from his predecegsor, Captain Pascal, who recommended
“loose stone groyne on the northeri side of the entrance.” This Capta
Waters has ¢ overy reason to believe woult not be of any use,” as  the sand e¢
stantly being checked by the groyne would cause the place in time to be block
up;"” and he considers the proper place for the groyne to be on the south side of t
river from the Dutch Battery ; and that it * should be run out into three and
half to four fathoms water.” :

5. Captain Waters states that he does ‘“no# consider that littoral currer
have anything to do with blocking the bar.” e would carry the groyne out
19 feet*7 inches, because ¢ the surf doesj not break so far ; the extreme “outcr ed
of the surf being from 300 to 350 feet.” His reasons for making the groyne 12 fe
above high water spring tides are, “first, there can be no :l'oug the groyne w
siftk; second, the surf will not break over it to displace the stones,” “ Twenty-fi
feet on the top would be a good support for a phitfohn, snd make the groyne
use for tracking ships or boats either in or cut of the rfver, also for landing
shipping cargo.” # e R '
: 6. The object of the proposed groyne, as 7 understana rt, is that of aiding tl
nataral forces now in operation to maintain the greatest depth of water on t
bar that they are capable of producing; and in considering what will be the by
Sl .at’gaining this end, the following particulars mixy be noticed :—

(a.) The embouchure of the river is probably more or less affected by t.

* waves, the tides, the Jitforal currents, the land freshes, and the ebb and flow

tidal water from the extensive swamp to the west of the town.

(8.) The catchment basin of the Mégahdri river, which flows into i
Vizagapatam, covers an area of 220 square miles, which Bives & Sulvine. of abo
3% millions of cubic yards of water per hour in the great freshes of ti
north-east monsoon (assuming that only four -_i'nmhes» of rgm.fgu _ﬂdw "oft) to 4

~ discharged into the sca through a sectional area of about 7,850 s&uare feet ; th
i ™ e |

gives a mean velocity of 3103 fect per second, or a least velocity of the curre
close to the bed of 2:25 fect per second, sufficient, according to Da Buat, to swe,
forward gravel of 1inch in diameter. . These heavy land freshes produce
most powerful scour at the embouchure, and would be much more efficacions
sclearing & channel at the bar if they ‘were controlled and prevented spreadi

; \@rally, wliigb, by causing the flood wgtors to float on the salt water, enfechl

~ their action on the bottom. ‘

L)

{e.) - A continuance of land floods for some days, as s often the case in t'
north-east monsoon, scours the sand off the bar, and earries it far into the ro
way, from whence it is swept by the eurrent round the point of the Dolphir

G L > § !
. Nose. When a strong land fresh occurs at low water spring tides, the current

the river has the greatest fall towards the sea, the body of the bar is complete

- cleared of sand, and the river’s mouth left in the best stato.

= (a‘) The froshes gf the sou‘thﬁg:s‘t“ monsoen are never considerablo a
exercise very littlo inflnenco on the bar, so that during the rest of the year {

prineipal natyral cause at work in keeping the bar open is the ebband flow of tid

o waier‘ram tlwxé G b #ﬁ?yth ee mention, as showing the extent of t}

i
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o 5 Y i ety 4
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swamp, that the principal salt cotas “of ‘the district is in it at about four miles in
a direct line from the river’s r},wuth. Aceprding to Stevenson, the ‘ sectional area
of estuaries at low water bears a nearly CO!_;%tant proportion to the volume of water
which runs in and out at each tide, being:;f om T4 to 10 square feet of area for each
million cubic feet of tidal water.” Estimated by this rule, the cbb and flow of
tidal water over the)fizagapatam bar musg be about 305 millions of cubic feet, :\_!

(e.) The littoral currents which are, in my opinion, the principal cause of
the bar, may be said to be unceasing ; as soon as the current from the south 2
ceases, a re-action sets in from the north. Captain Graves, the Master Attendant
at Binilipatam, who has had great experienco both as a practical navigator and
also in the service of the Marine Department, appears fo think-that these currents
are as often southwards as northwards ; and on any temporary cessation of the
one current the other at once takes its place. Captain Graves also informs me
that experienced divers at Madras state that the whole face of the beach below
tide-water mark, down to a depth of about six fathoms, is in a constant state of
transition from the action of the littoral eurrents. Lo

(f.) Strong easterly winds during the five months, October to February,
bringing the sand coastwise southward, pufs also in (agitaﬁon that which has been
previously lodged on the left bank of the embouchure, and at the same time forces
it into the entry. This effect of the eaal:eﬂy winds is striki_ngly appamnt at that
period of the year on the beach betweénf‘,BithliPatﬂm‘ and Vizagapatam ; every
projecting spur of rock having its northern face then heavily covered with sand,
while the southern face is left quite bave. The bar is still further disimproved
on the setting in of the south-west monsoun by deposits from the southern current
driven in by the tide, and it is then found in its worst state. ey s

3 I

. () The depth of water in the deep channel at the bar probably now varies
from @ normal depth of 3 feet to an ezeepﬁéhdl one of 7 Jeet, ﬂf low water spring "
tides. Captain Waters informs me that *the tr deof the port has merer been . = .
stopped by want of water. The least depth of water at any time on the baris
not sufficient to stop the working of boiui;s drawing 2} feet of water.” On the
44}, Decomber 1869, about siz weeks after tﬁe Teavy Jreshes of it norihaitst thonsite
he found 11 feet of water on the ‘bar. Vggse{s &m@ng 6 to " feetoaf wate'x_'l'n ‘?W..
enter the Vizagapatam river to be‘vlgid"qpf f’ﬁg‘f repairs. s St

(k) As mightbe expected, thé doep channel at the bar shifts with every A
change in the littoral current. When that current is fmm“‘ef@ﬂﬁh;ﬁ;ﬁe doopest .
part of the bar is on the north side of the embouchure, and when the current S
cots down the coast the deep channel moves towards the Dolphin's Nose; but
there is a projecting spur of rock near the Dutch Battery which prevents it
app:oacbing very close to that T QR SO SR i e SRR

7. 1 now, progeed to give ono or twg brief extracts from writers,on Mattae 1 -
Engineering, confirmatory of my own views on this matter— O R T

4 Recent investigations,” Professor Rankine states,  tend towards
sion that every wave is more or'lgga a of translation,”
particle of water, or of matfer suspendes
picked that particle up. This property

eap up sand, gravel, shingle, or such m
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upon every flat or a]opmg beach agamst whmh thay directly roll that they car
such materials into the bays and estuari s; and that when they advance obhque
along the coast they make the materialg, of the beach travel along the coast in ¢
same direction,” s
¢ 1, observes Burnell, ¢ durmg the advance of immersed substances, and,
detrital matters in suspension, along tho shore, under the double impulsion of t
waves and of the eurrents, these alluvans meet a bay, the still-water existing m.
will allow the heavier particles to subsi‘,de ‘while if, in addition to the comparati
trauthty of the bay, there should ,emst any subsidiary currents, as in t;)
mbouchures of rivers, the remammg matter in suspension gll be depomte
.Bara are thus formed' by the deposmou of the alluviens upon tho%e of junection
the littoral currents with that of the down stream, and the axis of the bar follo}
that of the resultant aﬁected by thﬂ velomty, the volume, and the direction of t.
down stream,”
 Again, Rankine states that « the - tadaf Gurrents sweep along with them silt,
mud, sand, gravel, and other materials ; hence the ebbing tide tends to scour ai
~ deepen inlets, and the flowing tide to silt them up; and the prevailing tenden;
of the tides, like that of the waves, is to choke and fill up estuaries, river chann¢
and other inlets. A strong fresh,wafer current ” (or a reﬂow of back-water) ** mf’
mamt&m a deep channel against this actmn of the sea; but where that curre
escapes into the open’ sea, a bar is farmgd by the aehox# of the waves and t1de:
% One of the chief ob;ects of harbour engineering is so to manage and modify t
action of the tidal currents that the ebh shall become strquger than the flood, & :

shall xow decp ehannels and remope &aﬂf"

I acco;ﬂanne\ mth the above quote& authontxes, I am of opuudn that £

Ixttoml currents are the chief canse of the Vizagapatam bar, as they sweep past ¢

mouth o{ ihwntrer la,den with detrital matters in suspension, and meet there wi

~ the- paweﬂul ,ebb a;xd flow of tidal vmiar caused by the salf swan?ap. On t?

g gthmv 'gnd’ the fé ¢ of backwater i is the pnnclpal agency now at work in keepn‘

open a eh;mnel throngh the bar. Th,e: mgnt important effect of makmga det

direct, and rogular channel into the xigmr wm;ld be that bf increasing the exte

of nse and fall of the tlda in the swany '@pd,&hpis 1mpnovmt' the scour on the b

~ In the greéeﬁﬁ state of the riv e uihatever teﬁas to cut off or diminish t

mﬂmv ef tidal water from the swamy”aa a detriment to the scour at the rive)
mcuth ana? to i;ha mamtenanee of &gl’iqnnel at the bar. \

A I am therefare de\‘ *"ily of opmz@ tMt%rtixer reclamahons in the swm:
- shpnld npb be enconrageu ; at least until tbp mouth of the nverhe.s been 1mproyl
| 10 ,“I” oMer to increase Mcd«éytﬁ 3m abar,” Rankine writes, ¥ piers or breg
..{»“fﬂrﬁﬁtbe current over it, and it is be
stween those piers’ widen inwards, m.or&er both ..
v ,‘L' “14 W&'@ ﬁ!‘ap‘ Whén thei'e is ohly one p‘-»

_\\"
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15. My estimates show that a smglé grovne of the deseription propmed by the

Ma.ster Attnndant would cost Rupees 67‘#@0 ; while works of the nature I consider
" necessary could net be constructed for

. :213 ‘:‘;g“;‘*ﬂ “;“?)“’g was 2, 4‘3‘1 QOOEI;"Pf% less thun Rupees 2,20,800.* 1 leave to
mlaﬂm% ng 303 npermten e gu ew the Collector, who. cal!ed for thcse esti-
“mates and who 18 pos&eased of statistics

i)f‘!ﬂm generﬁltmée of the dnstrwt, tha task of explaining the probable effect of
~ such improvements, and showing whether any possible future trade of the port is
mkkely to warrant such an outlay.. :'Tl;‘e present shipping trade of szagapatam
- would evidently furnish no criterion of the probable value of such works, as all
~ the exports of the north and west of the district, which now find their way to
Bimlipatan, ‘would at once be dw” to Vmagapatam, a.ud it would doubtless
eventually become the chief port of
18, I am also of opinion ¢
the north or south of the emb
ous experiment, for though most use
groyne on the south side would pro ‘J‘iﬁ(mts enterivg or leaving the river from the
great violence of the surf at that pe @di;fjthe year, it m‘igﬁt possibly result in the
- complete ‘blocking up of the rive th in the dry se
 easterly winds, described above ug ﬁgfaph 5(7), therabyftempaﬂnly stopping
- the supply of salt water to the Wam@
prove most detrimental to thé health dt?%a pmple at Vizagapatam.

1%. 08 conalnamn, 1 would sugge ow of any outl(%emg HPRE

the improvement of this port ﬁhﬁﬁ,ﬁh ) mme Department rected to keep a
: v Ty and of the depths of water in the

register of thé levels of high and vat
‘deep channel at the bar durmg th moqﬁm uf October, November, December, and
. ~ January, when the bar is in m' est state 5 s also of the velocities of the currents
T _mto and out of the bmkwater at b lg 7)}1 aud half ﬂood 'l'hm may be done by

OnS 1', iction of a single groyne, whether to
-especially the hatter, would be a danger-

pteaent j}lan and e;mmate w.._'
8. This report 18 awcomg&mﬁ‘; b :
1 Phn of the mouth of ﬁm W 1 apa"* m iver..
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89&1 @untfg the. gouth-west monsoon, when a-

, a8 the effect of the

sides other evils which would no doubt
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of ,thé ey and soundmgs at Vizagapatam.
m&sted to prov1de Rupees 600 for the

to 11; It wonld be more corre
formed w:t,hout a preclse kno.

that no profeaazonal opmwn can pog :
local patural mmums’sanca& ~and the
knowledge is shown by drav mg corre

in plmmg vhatever works are to ba :'rned out on the southern 51de I agree

overlap the northern consxderab‘ly" ; Laeytenant-Colonel I ischer’s argument in para-
graph 4 of his letter No. 2,173 of 12t | October 1871, having failed to take into
consideration the difference between a shuthern groyne and an ordinary projecting
rock, in that the former would have _ w running along its northern face to
sweep it clean. I anticipate no other effect from a southern groyne than that of
throwmg out the bar as many hundt’}, cet beyond the present bar as it is long,
a position in which the depth over i t would be greatly increased and themf on
it proportionably diminished. But to gnard against a 'bmpm:honste advance nki
the northern sandy beach, and contmohﬁ “of the space between it and the bar i in
its new position, it will be neces&ary not to connect the southern groyne solidlyto
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hat the extent of its solid prolongation,
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ier 1 extremity of the bar.
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ial oﬁeer placed at the éuposal of ", =
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 the Inspecting Engineer for Torts.
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per annufn, while the average '0:' x ports
is 29 lakhs, and the last five years a‘~

, the excess ‘being. due to the
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