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Port of Gocangda

The thanks of Government ordered to be conveyed to Mr. J. R. Bell for the very
important and suggestive note which he has written on the subject of the improve-
ment of the —, and the Superintending Engineer, I Circle, directed to report on the
suggestions made. o
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GOVERNMENT OF MADRAS,

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Civil Works.

Reap—again the following paper :—
G.0., No. 2500 W., dated 30th September 1896,

From N. F. MACKENZIE, Esq., Under Secretar
Public Works Department (Civil Works—Miscellaneoy
the Government of Madras, Public Works Department
July 1896, No. 241 M. !

I am directed to forward herewith, for the information of His E

Governor of Madias in Council, copy of a note, dated the 18t} March 1896, b
Mr. J. R. Bell, Consulting Engineer to the Government of India s
on the subject of the improvement of the port of Cocanada,

members of the Cocanada Port T'rust.

2. I am to add that the Government of India have not formed an opinion on the

theories discussed or the suggestions made in Mr., Bell’s note.

Order—No. 2800 W., dated 30th September 1896.
Recorded with reference to G.0., No. 2445 W, dated 24th August 1896.

(True Extract.)

(Signed) D. McNEIL CAMPBELL, Col,, R.E,,
Joint Secretary to Government,

Excrosure.
v
Note by the Consulting Engincer to the Government of India for State Railways on the Port of
Cocanada,

In passing through OCocanada I was invited by Mr, Kipping, resident partner in Hall,
Wilson & Co., and a leading member of the Port 'I'rust, to look into the questions treated of
below. I am not elear how far Resolution No. 2502 G, intends me to undertake an investigation
of this sort in anticipation of instructions from the Government of India, but .I have thought it
right not to decline, and have, moreover, shown the printed note below uaofficially to the autho-
rities concerned with a clear intimation that it in no way commits the Governments concerned
till such time, if ever, as they take definite action thereon. All I in any case recommend, more-
over, is the consideration by preparing estimates of two suggestions, vz, :—

() Embanking the mud-spills which shoal-up the bay either wholly or in part as may
appear praticable ; and

(b) extending the Cocanada canal, to Vakilapuddi with an entrance to the bay protected
by groynes,

Yy to the Government of India,
§). to the Secretary to
dated Simla, the ‘4th

xcc-lleucy the

for State Railways,

; : : and to invite attention to
paragraph | of that note, which explains the circumstances under which the Consult-

ing kngincer recorded his opinions on the subject for the consideration of the
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; low was penned, I have scen Colonel MeNeil Campbell, the Secretary
5 t,h2- %x:dcg;ha ggggnb;:x::, andpfeamed that he has formed a preliminary idea in favour of
b‘:m d'a out a pile-pier, similar to that at Madras, near Vakilapuddi. That would be very much
ch i rin?e cost than the canal extension, and would, if successful, promote the interest of
th:a 't"(‘;g’m Railway, very materially, for it would cut the canal out of circuit and would
foree Uocanada to lay down a tramway of its own to the new pier.

oy : uestion that the railway suffers seriously, and indeed unfairly, from the

cunuli; ct,l:f;:tilfiozoi% the present state of canal tolls, and I see no need, now that thp railw.ay
offers adequate facilities, for maintaining excessively low canal dues, when, If I am rightly in-
formed, this involves a loss of irrigation revenue. Bt_lt I am not in favour of so drustu; aremedy
as that of removing the port to a point where the railway alone can serve it. The railway pur-
ovts as a famine-line to serve the Madras Presidency’s most vital interests. It now cam only
touch a large field of its proper traffic during the few months when the parallel canals are closed :
and it would, I think, be fairest to all parties to either draw down those canals in the interests
of further irrigation or to enhance the tolls on the parallel canals and hand over the profits to
the railway. I am very sure that had the East Coast Kailway remained under the Presidency
that promoted it, 7.e., if the railway and the canal. were 1ot worked in separate interests, states-
manship would have already devised a system of differential tolls for feeding the railway rather

than opposing it.

4. Cocanada is the only anchorage on the East Coast where ships are fairly secure in bad
weather. It is, moreover, the only port on the Kast Coast Railway where landing and shipping
operations ave as yet done in decent sized lighters ; at all others, owing to the su}'f, open mas‘.ﬂa
Doats, carrying each a bare two tons, can alone be used. : 'l‘hfs great value of thls. oonslderatlop
for Cocanada can best be ganged by the lmgortance. which, in other ports like Vizagapatam, is
attached to the attamment of even a boat harbour quite apart from any such shelter for sea-going
ships as the roads of Cocanada afford under the lee of Pomnt Gédavari.

5. Point Géddvari is only a salient instance of a class of action which is natural to the
embouchure of any great alluvial river that fuzlls into a sea, where the littoral currents show a
marked proponderance in one direction. In this case, and in a less marked degree in that of the.
Mahanuddi at False Point, the preponderating current appears to run up the Bu.K( of Bengal ;
while in the case of the southern arm of tho. Kistna at _Dlvx False ]E.'omt a:nd at Madras itself,
the preponderance is the other way. ‘Lhe river, when in flood, carries various kinds of detritus
forward at different levels—coarse sand at the bottom and finely divided silt at the top.  Depo-
gition oceurs in the same order—firstly the heavier and coarser, lastly the lighter and finer
matters. 'I'he effect on these of the littoral current is that the agitation of waves tends to kee
the lighter particles, which ultimately deposit themselves as mud, longer in suspension, while it
stirs up and rolls along the bottom those heavy sand particles which the river has previously
dropped. At somo point or other, or rather along some line or other, the motions of the
littoral and river currents neutralize each other and produce retarded motion in a resultant
direction, ‘U'ne retardation of river-flow is increased by loss of fall as the flood and sea levels
approximate. Tidal riso and fall add an intermitting eﬂ’got to the action of both ourrents ; but
tge invariable resultant effect is the deposition, along a line of maximum mutual retardation, of
a sandy bar which ultimately rises under the influence of sea waves and wind into a l_m.oh
appreciably higher than mean high-water level. As an inevitable consequence,—in despite of
desultory efforts to break through the raised bgn' and attain a direct sea outlet,—the river arm
flows, as a rule, along the inside of a bar on which the sea beats_ ou.tmc.le. Under these circom-
stances the outer face of the bar is necossarily a sfmdy beach, while its inner face I.)eoomes coated
in part with vegetable soil, which the river deposits, when backed up into a slugfmh flow by the
tides, at a high level, This form of river n;ou;th iormmg' 5 hook. is too yvoll- NOWn a feature
of physical geography to need further description here. The question for discussion is the terms
of its permanence and extensions,

is very clear that a river running inside a hook and parallol to the sea which it ulti-
matm(lj\.' :xt\tl:rs, oin only maintain its channel against the tendenoy to silt up, by dint of flow, and
that, as flow depends on fall, the channel’s bed and banks within the bar must be slowly but
continuously rising by dint of acoretions of the nver:borne sands and silts.  Owing to that rise
tho day must come when it will be easier for the river to force a new channel over the bar
which now diverts its course from, say, cast to north) than to contivue forcing its way parallel
with the sca for several miles. That is seemingly exactly what has oecurred over and over again
in this arm of the Gédévari 5 the Coringa river must have had a bar to seaward, than a new mouth
must havo crossed that bar and started its own bar further to seaward, then a still newer mouth
and so on, till between the Ooringin river and the present main Gédévari wo find traces of four or
five successivo mouths with bars between, each mouth trending northwards and falling into the
bay, now nine miles wide, which lies between the original shore line and the north end, at Gédé-
vm-i’ Point, of the present *“hook.”  On this view each physical stop of this process has forced the
shoro line seaward by the width of one channel plus one bar.
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7. At the moment of each channel givin

ita 1 N 2 up the
:‘l‘;\ G ’:: v:tz) :ﬁxa\:«?t }fl;n ;:;l tehmlmql will dou tlo&s {‘mt:tx:x?mg““d .tf“’“hwnrd and burstin
at velocity aﬂd eonﬂ()qneut dee 1 .lnll(, 1ve, b“l‘- not Wh
f P soour will carry off ¢ olly so.

which mainly served to choke th
: i T ) ehoke the old mouth. Tn t
the bed will again begin to rise, but meanwhile :lhzm:l)tlu:;r:::

rge share of mud-mnkini detritus
th

product of the action of the main eha me yoars ago that Gédavari
1 ehannel on the littoral curre vari Point, the direot

nt, was advmming north
hiward at the

rate of a mile in fourteen years, i
: 7 s, its substance bei :
wholly wit X 1 ce béing mainly . Al
ﬁgurcz blv l:nt(‘;(‘l‘(th[:f:gl‘g‘?ﬁ:l‘.a mhlflu in forty years, g[t is mfg D;Egl.l:l:-::y tlt;g :’fé:l.l;g o}f‘ the bay,
both ways. F ¥ 1mpression is that recent ad " "' y these oxnot
it s«:eths)clear t?:::l ;ﬁ_:’;hlﬂsr:%show&r{m by Captain Wicks and info:n'::;,i.:nu;?l in:imbh wore rapid jn
gy cofs clear that from 1816 to 1456 the anhorage that held the H £.1. Company's et 1L L LE!
ot Al vty ivini ;‘ P, i; rom 1850 to 1896 the visible nose of the G(S{iﬁ;'!lri lplE"y s floet beeame
il £NAS Bt ‘ino[;e t g'dnnohomgc itself some four miles, if not more. On fhnmt'hhas ndvuchd
Findiadly beliovod t;::.‘; thmll;ghr' of shipping is a factor in the an«:}i'()rage "‘::,:tti( or hand, it s
which swept the delt de shoaling of the Uoringa creek was much uccul.vmtgd B 0, and”it s
u«ljaéer;t lifn(lslintoethf:\?nb \iVOul:j tend to eradicate sluggish channels by swoepi g t'll e
works have modified lgxee(cg;mf l:)efmu?l:i'r;('.o’ ‘;‘:mo grounds for the popular [,E.]i:f th):t :;};lg‘:t"l(:"f
freshets to run suddenly into the In thege instances. These cause practically
) e sea and entirely step the dry s cause practically all the
4 in keepi : J : y seast ’ k£ n
l?geisl:x?ldl?t(;:'(;le‘cfﬁiiolr?t:\ ef‘putlig t}}] 0 mamﬁlm“"‘-'l opeiand g furf.ﬁ()-: (\ffil::a\gt, ‘i"rllll:(l:nf;::'rl:lg_r']_\ mt.mlt
, & ide surrents, on the bars. ¥ opinion is that the effeet of thes . oo iyl o
coupled with that of several cld mouths oponia into tho hight, is distinerly el rsr & "2
i e > as,

8. The effect on inc i i i
; lf ngt ol the old mo:;i ‘:)Jl‘:t‘&tzf E}: t}:i:?, cf‘i)nfllxdeerl‘}t;;m;(? t}[mlt the p}'ml:ticnbilitv of closing some
dividing embank ise ' ay demands careful considerati mere
i‘:hanne{‘uuﬁicimtﬁ?l;;rntlz)sii- ofl(:ilf; ;:)rs f;\ ne {i?;tu!lt(ll,u}et,]t;lilskhIgPUﬁt ﬂlood level, if retix'u(?';:::zlﬁ t}f: :x!:r(:;r(:
- e y 1 olf: » Would, , cause the riverw -

?ﬁ;;»lr:lx:] f‘:v 1:5{31 ies[tlnlt ll]l(; zle r\B t:x )i"x::(:do:atlo period.  The increasod discharge tl:ll::.\lnhtti:fu::',u“(ﬁurﬁxup ye
e o accelo;utc i rnbnbiiitl :l“f, ?‘"B!thou thu.splt. northward more rapidly than nn::umm
cither case the stahilit ?of e .“lln the bar lmrst.m_;: and starting a fresh one o novo : am Ilu'ld
s P thn%ulwﬁi( "'"": 1r}mg_0 would, I think, be sure to increase. Mr. \rViIlo’ck(m\:v'IL1
Littoral of Madras m-(ruirml usug(‘lto(,‘ (lxsc'us:.smg f'hv'sn matters, whose intimacy with tl>w ’wl ltl

A A o ()flirri"&ti Salt "«‘mmussnom‘)r 18 immense, reminds me, while on the subje to (;
el of o2 ]m”lg., 'i)‘;l \v?};ys, that a similar class of action is due in such ri‘\"(‘rs Jttuctlo‘
bt ot all th “()()(13.11[ uls, llw a weir, reduces the amonnt of dry season dischargoe ul
il oy “m(t"l:;t‘!t.i::x:»;ll;f[\]\]'LH(I}:;lf;;l‘l"ug'rniutvl: ﬂlll')l.llllt of ditritus than f|>}‘1;1('tl\'.'lr)(1
}vorks ol SEhdu i ol lend ol (l(()ul;:ltlll:.:ft‘ lixt]t?,[;?;i“\d tlim_t wluyh I attribute to tho
aotor. :8ls and 18 at 1east an apprecighle

9. Whatever be the ultimate causes of the deteriorat; '

no doubt of the fact S he deterioration of the Cocanada anchorago :
other hand, to lufl‘;(ot\:eolgh?th:}:vn s "lllln{iy causes aro themselves irremediable. I :ul(‘l]f]:é t‘hl(‘"t‘llﬂ
 onc e e U()I‘i]‘] - uhnmle m:,xl« 1 m‘t the case is susceptible of loeal treatment. 3 1,1' If 10
increased and incronsint: dist -onf“ or Cocanada and now soes the latter emporium at a i, b
coast where it is tlloutr:;t sufl:»u;;e sﬂ"m s sh}ppmg, Lhe haven js the only_one on thiug“:lntl'y
or at least reduce, thor;ullux of lfl llpfiht'u amalt. the.onset of a_cyclone, All' we want is t % th,
S0l land, . Witk ovm; s (-lmnvu": : which, I think, we can divert to the purpose of raisin of?ufp‘
%l;ink. an essentially I’r().vix;ciul; if ’lu)iu;‘x(:;::i}tl\?:;u{\'"xi:?'“tt’ 50:11‘01 lll}h'ulpt Ol (liru.c:iﬁl li‘;lti
Boart - o ) Y, quite outside the s : . .
Thg%fﬂ‘;ﬂ:{: :)‘F éu"‘.z:]"uf":’l:::":‘l_t(:'ﬂlun_V‘, has enough to do with the “’olr;)ﬁ(;l'xiqti;‘!il::‘ (;:su,}"bour
bay, are that Board’s ¢ v . !“gf“hhml from those of any old or new trade o -y

Yy Board’s concern, - Those that I would have enquired mporium on that
Harbour of Refuge on the sastern shore of the i quired into above, concern the only

10. The foundati . g
S Do know:}l:ﬂlt(z::’)-}:lglfl ](’;o?unz.u.lu, “'hwh followed on the recession of the anchorage f
P e s, Y, ocourre i m.u].-rstm!d,ulmmt within living memor 17 N
o i ‘:"” y Il'l t'“ n;nth bank n’f the Yelleru river which rises in the nei -hl?, nemory.  Lhe town
e (h’»ulfil:r';;|";’::il::: hr(?.?l; th«;\(}lmluvz}m system, but rhwl»'n‘urv_h('(i into the ’;hult):‘l:;'_:;ﬁ,iilvll“f:l:.“l ~hl|' or
and gives it the ml\'uma;::m; ”f)r."'lm . 10' ”‘"f "”f'fhurl.\' Gédavari canals was next lod into )”"N ' ?'_V
charge. The river itself iﬂ’uow :;':1 n'n(' 'Ilrl.wlgqtl()rl coupled with a, perhaps small p--r;-nni:“ln;-".r
chief high-way of the town A (lx 'lnﬂlm“ -pin ”.”““’ 'h"."l;-f“'-l and revettod m; as to fo . ‘ll:.
canalised river whioh is bri(‘lm:l M"I“![[ o money 18 sunk in warehousos on either h:mlrm' "I -
for transhipping ex orts' and i u’“t. tted with ferries, jotties, cranos, and a railway m.ul: (t” o
et yont. 1 41 .]'f e 1d imports to and from barges. Since the anchoragp ? -.-e».unou
harb 'n ”1 o halt-a-dozen steam launchos are employed in towing bareos r; 108 _'"“:Hlml,
t;::- .:t);:crr 4'. 'n]:l H::,:P:xju ”lw llmh”'“m Hv somo five ."'”"u' “"," the wind, wﬂon ff;;r m'l(’)‘m‘th‘m‘ s
ki 1al, on this coast, there is very little wind at all in th(’ tmlmlt:" i
}oearly forenoon

. A ——— et
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: the Cocanada lighthouse at the north side’of the river

during fine weather. Soma years 2go the Vakilapuddi light five miles further north on
mouth was in use, b:fttlli "b:yw '8?:1&?%% 1:1):9 hook which defines the bay, the tide makes almost
land shore of the glo.n ¢ the whole coast, and there is scarcely an hour’s difference in this
n;-poo't between and False Poiut. ln’idew?: bayutpeh:de nlli‘tlmttfr i ttth northvtvud
ey X t Cocanada itself 1s hence later than a patam,

the hndwm.thé:ﬁnm‘ml &%hu::t:f :md from the once surf-beaten beach, now s]ﬁaﬁred by

The tidal wave m‘g i towards the mouth of the inner harbour. A more serious encroach-
Gédbvari Point, ”u:he old mouth of the Gédévari also threatens and is in fact enfolding the
ment of mud from siver from the south. Up to a few years ago both forms of encroachment
mouth of the ions of two stone groynes and by dredging

oderate extensi
were lﬂi’a‘:‘-ﬁe}’T 'tkl:m &:fgobgri‘:stmn’s rabs. Just before the present extension wus under-
between with one o was the mOTe vanced and acted for a time as at once a stop to the
taken, the southern gro¥ od the combined ebb tide and landwaters into a fairly

i d direct : ;
mud enoroachmont fo?ﬁlhhhﬁn:i There was nevertheless a bar across this channel and, just as
direct p@lonB“ttﬁnGwmﬁ tow with the littoral current outside begot the Gédavari spit, so the -
the meoting of et.ﬂow with the littoral flood tide current begot a submerged spit parallel with
weeting of this ‘31 in fact a rade extension of tho northern groyne raised a few inches (L
and.. 19 hannel thus left was of course slightly tortuous and, as

the channel, bb ¢
low water. iy ar at its mouth, where the force of the ebb

imagine) above ud had in fact a b
alroady said, it b*’“?}fesgﬁi?;::d? These fogrces had not, and 1 think never could have had,
hment of tough Gédévari mud. They could keep 1t a

ters beca
augel:ﬁ:our away the gradual encroac
ittle longer in guspensivn and so cause it to se
tc: k?se; o tidal influx ot sand at bay, but ouly
foree remained concentrated.

11, Here,—ond it is easy

ttle somewhere else; they could, and did, for a time
for a certuin distance and as long as the ebbing

to be wise after the event—a serifou; mki)%fuke vgasba made; instead
p hern groyne aud intensifyin the action of the ebb on the bar the northern
of lﬂngthemtggdﬁeoﬂgu:op ofggiéy spit, which oﬁZr it an obviousli' cheap foundation, by some
arm wos ::l foot, The result is, I fear, little less than disas'rous. nstead of the advancing mud
luded from the channel, it is retained within it. Instead of the tide making promptly
being oxo.: ¢ ncross the Spit, it Iust now run round the end of the northern groyne and double,
i::ook the ?f.efomﬂf direction ; — the spit itself, or at lenst the foreshore, once its rout, is being eroded
d tﬁ: gand carried forward to deposit in a horse-slioe-shaped new spit which enfolds the end of -
:’; e ne on the line near which I have described the rising tide as doubling back; and
th: ebb f:;{f, reduced in volume, dissipatos its entire force by idly doubling back southward
inst the advancing mud on which it makes no impression whatever. Cargo boats cannot now

¢ all at low-water. It is doubtful if even a. high water they will long continue at

“entrance is by a circuitous channel, impracticable after

cross the bar at all
full loads. The present
neeps to carry 4 t’ dredging with which the present plant is unable to

dark, and is only muintained by constan
cope. :
Pelg, As may be gathered from the above, I certainly hold it a mistake to have lengthened the
northern instead of the gouthern groyne, but I am far from saying that the latter device would be
a complete or even an adequate success. In com paratively deep water it would ccrtaiuly cost
throe or four times as much, and the present arm has cost over Rs. 20 per foot run. Continuing
it straight out to the eastward gots no nearer to deeper wator, for the mud is s,dvanomcgl steadily
he northward would continue to still more defleet the

the whole line, Curving it round to t
e fo the flood tides o,otiong The Board might, in short, spend two or three lakhs in the noxt

f{:,:r;%:m on this plan only to find after all that thoy mms(ti spelnl;i a.uottl;er two or t,hreedl:khs on
rodeing plint and, perhaps, be beaton in the end. ‘he southern groyne is distinctly
heavy dredging ph v finality, nor ever will unless, by somo such process as the

better, but it makes no pretence at | ] P
i f this paper advocates, the influx of mud to the inner side of the buy isitself stopped.
B hidle ; w to pull out the stone from the northera groyne and

hole, I think it would be wise even no :
;)sr;til;et;v fc())r:; a short and slightly curved extension of the southern. Perhaps stone evuld be
economised by sctting it in oribs and backing it with dredged spoil, but I am not, as already

s dicated, prepared to rocommend any very largo expenditure, cortainly not more t!mn half a
A s o on this scheme, nor on it unless there be a prospect o the influx of mud being

at loast limited at an early dute.

13. Captain Wicks has rovived a more radical

., The lighth has been moved to
ek e banatach K08 e flats for, 1 think, four lakhs of rupees. The

‘ 1d be dug 1n the across the : big
:?de:oofx:uttl;er?hizubut littlegsweep al(ci;y ghore ; in fact thore is a slight tendeney to surf-indicat-
i 1 take it, that the tide beats on the coast instead of running parallel to it. '_l‘he deep water
;:131;.0 B{-eat distance from shore, and the samedgro_zi‘nl;as 1t)hal: w:llcllldt iﬁxﬁly :): l:lfler‘id u[;d at {.)h:

ite mi at Vakilapuddi. The bar would s ve ged ; bu
greeent ot TR ‘fod, 1. by a spill from the same Yelleru tive'r, we

scheme which is I think, on the whole, far the
Vakilapuddi 3 why not take the canal

i 1 local back water, fed, I imagine,
y connecting with a | ) ! - ’
i tidal area and both flood and ebb acting on the same lne nearly

fsonld faboe: vy e from the town to the auchorage then

Perpendwulnr to the nhqre. 1t would cost ne wmore to boat
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‘than now, nay less, for the men could tow along the canal bank for five miles, if need be, who

now labour at the oar or spend endless time in beating to windward under sail and then in wait-

ing for water on the bar. In the end no doubt the railway would run a branch to the new

mouth of the canal and later a new town would itself up at the new maritime centre of

operations. 1 do not see much to regret in all that. The canal connection would keep the town

in as good touch as now, vay far better, with the shipping. If a suburb sprang up at the new

g::l 'lzxeonth, the town would have through its H.nur Board the opportunity of developing _
site. “ s

14. That then is, as I apprehend it, Captain Wicks' seheme, I s
be done for five lakhs and kept r&with existing dredging plant, eva?ii’fl,k .i.t ?mmw:ﬁ?z
considerable amount of land is taken up for the purposes of the and the railway. The
Government of Madras should certainly be asked to assist the Port authorities by preparing s
regular estimate and by encouraging the local land-owners to grant the required sites. As I
understand it, the revenues of the place can well afford to devote Rs. 25,000 to Rs. 30,000 a year
to providc‘;d a ;itl'x ; fua;i. O:wt Eodowns,d&o., ﬁrnp % i.]‘l Wicks’ port ” the Mine bosts st
men would do thrice the work they now do, and as Mr. ock as well
have a fair wind both ways, when there was any wind at all.  Obeseved they would

(Signed)

-

18th March 1896.

Orper—No. 3187 W., dated 7th November 1896.

The thanks of Government will be conveyed to Mr. Bell for the very important
and suggestive note which he has written on the subject of the improvement of the
port of Cocanada ; Mdlthf Superin 1:t;:nding ]}Z‘.:lnhg'meefrl I Cirele, will report on the sug-

ions made, particularly as to the ibility of preventing the ingress of mud
?net? the bay bl’ocking up some of the old mouths of tfe Gdddvari. ps

.
[Here enter No. 3188 W., dated 7th November 1896, ]
(True Extract.)

@ Under Secretary to Government.

To the Superintending Engineer, I Circle.
,»  Consulting Engineer for Railways.
”» u"im Demment- 4
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