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an-—-the following paper :—

From G T. WALCH, Esq., Mey. INsT. C.E. to the Chief Secretary to Govern-
ment, dated Ootacamund, 14th November 1895.

With reference to parqgraph 1 of G.O. No. 377, Marine, dated 21st September

1894, G.O: No, 419, Marine, dated 1st November 1894, and paragraph 4 of G.O. .

oeeliminary Beport No. 169, Marine, dated Hth June 1895, I
+ oo paragraph 7 of Fxe minary Report.  have now the honour to submit my final
report and proposals in connection with the Mangalore ¢ Tnner * harbour and its

e.
1 would have cent this report SOODET, but I have for some time been hoping to
get the Proceedings of Madras Government with the Arsikere-Mangalore Railway
survey, which 1 was informed would be accompanied by & ¢ note” on the Mangalore
harbour, by Mr. Gilehrist, the Engineer-in-Chief of the Railway Survey, and that
note I thought it would be advisable to deal with in my report. .
This was specially the case as Mr. Gilchrist was good enough to let me know
a good deal that there would be in his “ note, » gand there was evidently much that 1
could not agree with., However, 80 much time has passed that 1 cannot any longer
delay my report.
Besides plan A, which accompanies the “ report,” 1 send herewith the under-
mentioned charts specially prepared for me, whilst studying the subject, by Mr.
Simpson, the Port Officer, with the help of a Surveyor, and of Mr. Vas, Sub-Division
Officer, Public Works Department. To Mr. Simpson Iam much indebted for his
earnest endeavours during seven months to do what I wanted as far as was possible
with the somewhat limited time, and rough appliances af his disposal.
The difficulty of dealing with the subject owing to the absence of such charts
and records for previous years is noted in paragraph 5 of my letter, dated 24th May
1895, printed with Proceedings of Madras Government, No. 159, Marine, dated
Bth June 1895.

ExcLosUBES.

List of charts referred to in letter above.

1 Chart (tracing) Mangalore backwater and entrance (scale 1" = 660) for Nov. and Dec. 1894.
1 Do. do. do. do. for January 1895.

1 Do. do. do. do. for Febraary 1895.

X Do. do. do. do. for March 1895.

1 Do. do. do. do. for April 1895.

1 Chart (tracing), Entrance to backwater (scale 1 "= 100’) for May 1895.

1 Combined tracing of charts for November and December 1894, and April 1895 (scale 17 = 660"

MancaLore HARBOUE.
Final Regort and Proposals.

4 and No. 419, dated 1st November 1894.)
with this report, it will be oconvenient to re-read the “ Preliminary

 Preliminary Report called for in G-0- No. 906, Marine, dated 25th July 1594. i
ngalore port covsist : whero large vessels anchor from one to two
oro 100 T used by tho smaller sea-

(Referred to in P‘ooeedhggz'oi Madras Government No. 377, Marine, dsted 21st September




—

2

AL 9 P ot P S s ~

No. 397 W., 8lsr Jaxu

ARY 1RO6,

e

2. Mangalore town lies for sbout 3 miles along the eastern sido of the * backwater,”
which there varies from 1,800 to 2,800 feet in breadth s o8 2 m‘ by
strip of sand, mowhere more than » 8nd is separated from the ses by a low

1,000 feet wide and in parts but little more than 100 foet.
3. Into the “ backwater ”

: 0t at its northern end near “ Sultan's Battery ™ flows the * Gurropfir
ff;;' ' drmm“d ; SN0 320 square miles, and across the southern end of the backwater noar glm
miles hefoge ite g:smththg két-rémm draining about 1,220 square miles. For sume 3 or 4
river” is neﬂrlytrlgorth a.:d ::u water proper near Sultan’s Battery, the course of the * Gurraptr

e coast, but the course of the Nétrhvati
east and west, nearly at right angles to the coust line. l
4. The sandy barrier betwoen the backwat :
S iy e ckwater and the se

ed ¢ L i8 80 narrow, low, and unstable that
e 0 Hld e hrough when the level of the backwater is raised by Tiver floods ; the conse-

e bred timp;mngs to th}t: sea are frequently formed ; sometimes euch river has o separate
o7 iyl ) 88 Now, there 1s but one mouth common to both rivers, and these o mings
or “mouths” shift ah ) 1080 O

o out along the whole length of the l ate “ ' "
opposite Sultan’s Battery on the north, and the Ehmé’@ of Olla ot st pl

mséffﬁh:b:?:ﬁ"ﬁif g“pgs ition of gm “‘?’b"‘" entrance and the resulting variations of the
will be the diﬂionltio o th ackwater, .'h_leh cause unoertainty as to what from year to yenar
is by no means onoe:fmoontfn::g, ‘:lit':;;PPlg& ore great drawbacks to the port. ~ Its history
change ; a bad nta_ta of affairs having bee etimes supposed, but one of constant

{n but;oy one, which has again deterioted

. ) {2 as to the ssent state of the

_inner ha hereas it used to be deo onol:n g e e

: S nough along its eastern side for “ vatt] o

o 1 S s el Fuo S s LB

A6 14 be v to and from them in emall bouta, in Noveorpon o {10 the quay and car
eer, Captain (now General) F. C. Cotton,

¥ T R 843, however, the then District
can approach the landing pl 7

fedh, says in his diary | “mo boals
ace except i A :
communicate with the Pattx:mam 1:10: elc‘:g; th:; t;:mq ke s B MJ’ N Egec Feinaly s
Rromres € make in consequence by

: it one trip o N
dredging a channel fmh?nfﬁ&ﬁ“t the custom-house is about 900 feet ¥ h; {’h:r:’-:gre proposed
Shasapsai-bo Nsve tiien: po. 0 pass to and from the larger cruft ; the state of affairs would
harbour entrancs to the att'n i g vorse than niow ; and again, the channel from the
about and is certainly ve.. b‘mm‘ anchorage opposite the custom-house is now much complained
the *Civil Enfmea ‘ry” v:)r i’hom'i"ly;li;::? lleg'?!;t Was apparently even ‘worse, for in & Ioth‘; from
that ns the result wo moE:hs t(:v tmorri,vr;: "friors,” dated 30th May 443 h
considerably shallow and when ide i WM

o0, o “the backwater has beoomo
which is tht_w whereas formerly pattimars naedt greatly diminished in

i breadth, the consequence o
to lie on the } 4
they are now obliged t e backwater o te the custom-house,
e . ¢ remain lower down aud mmmediately inside th];p:(l):th :lc;lhom:m&m
6. Records also

gh t “
has not infreq nomlybe:: s fhe. b,

worse. though it has somotimes been better than it now is,
. 7. There does not g

to
the open sea anchorage fggoln.r ol

in recent times at all ave PRt S
artificial harbour on the ne:u:ﬁ;:m}“ and mprovement of it oould “:;1 ;nli dm&r:u&n :n
is not, it ill‘undomood,g& no'“d:‘l :h:v‘i)a: 1:{.‘ Madras, at an altogether prohibitory cost. 1t
.mean;o_'frh m:ir!:g the beat of the iner harbour an, d"“l:mnt_;::uhgnumn being confined to the
» e first step in this direction has been MISAL
St of M i, 5, e wre . o, i et gl Pr daing e
the harbour. All the & proposals which have from time to tig, varlt;

9. But before it

can be determined what detail pro
9. Bat botaro it posals shall be made, it s nocomary *
8oo sovering lottor, paragraphs & and 5. ‘ 2;‘ the port: should e it“‘fi't‘i ‘u""" utider the
river waters are affecting it and shipp;

. Crerent aspects which it will prosent when no

ings also are required ; in the FES Ons are in full swing ; certain sury » and sound-

“&yh th::q‘twd-- meantime, howeru,m. of ﬁl.x.m conolusions already “ﬁ“d
(@) When, as often has been

entrances to the harbour and their + o..ﬁ"' hayytiers have been two

” : omninp to the the
tiﬂhlmﬂ)r%:‘:nbet;n concentrated on o’:. Ba b;"“ worse than when the river wmmﬂﬂ
b e * Nétrivati” o ; o
Hood wakers hawo suted out tne by ey 144, ot towsids the siorth of the badkvater, e
. that river passes in the most ong

roe a8 the town face to deeper than is the ease when

ko ot Band tho e puitin it hut G gt ot e of e adkwaler
e} Tt is of primary importance | 5

inner harbour ; the di%?ulyﬁupi:i fo saoare

on in smooth water at all times. wmn“"hwtmwm“mm'“m
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drainage which
. = imnogsible to divert from the bs{?léwf::;’gmﬁ‘;létgfyg’]znd ;hegu Marine
(d) Thongh it 18 1P § silt into it between the *“dull ;ont places along the face
. oq o considerable quantity Ohisch now form shoals in most m:ontvllenélemgd by manuglIabour)
;)';lr[:lgg the mino;'l t%wn (? (ria::l‘t :Ii[h by silt traps l(1ti(r)1 ({)e 11:33: t?lgrs&;;lc tyhat e b .bl
y ight be 8 an 18 T «bar ” practicable

of the quay m’§ .0 to be the annoyances ly. factor in keeping the Pracs
1d cease to D€ :of if not the only, iable curtailment
. dry season whl
gp:ll;gt%:l bz{ain should be allowed.

10. From these premise:\‘ tnﬁ:)y' }:ree‘
will probably have to follow; e
(a) The protection of the

Tty i imately uniform in size
' d keeping them approxima unif
POSsible(Itf :{’;G ﬁ;,},l,; of the entrance and baix; 8&;059 5 a}; by gig
)

herever
ing them to vary 10 B0 B . mer harbour whenever and W
+ stoad of allowing § dredging in the
and depth inste vision of means O
(¢) The Pro

ot ¢ funds,” now considered
: is no probability of the ** Port funcs, ROFET T
roquired. tated that there 18 10 P t the cost of the works w :
as balonging X . from Mysore

S
i -1 Tiberally from * Provincial,” if mo
necessary, but the urlt:iﬂz’:e.‘;n vo warrant its being dealt with liberally
. as WO

i i ight to
imports : f this report, it seems righ
}f‘ﬁipmal . fur;]ds- haps not strictly within the ﬁﬁni:gensgﬁe t?) the neceesit}i] for, lﬂﬁgﬁn : {:;

i : i t the channe
12‘ Thougd :),,,tmm gl e ot v {;loss{)ble, ‘:335:125 t?)u the pattimar anchora{g;
and 2 W this. arbour @ 1 2 -z
' mben ast seriously per

o ; the state of this i sfl?lf:rr:;e:ui:? pThis work 18 one which
' . the custom-house; ved, again this year serious:
oppoaxtet b not improved,
the port, an )

A » and ¢ dues. rnoi
11 be met from the Jookl - HE: mntc::i waith improvements to the port which it may be
may we

: . foreshore between the
13. There is anothe(xi :r&?:ttizn:::posed reolama.ttxon_ ;Jf :f&:zgﬁ:% :1:355 of Jottar. from
ol .t° notice h,ore, an he “ Marine ya.;% ’(’;rre({:?egd 28“: J?ﬂy 1894, with Proceedings of the

deduced the general lines which the proposals to be made

between the sea and the backwater so that it may be

Ser sppendicss &

: Bunder”’ and t No. 695—2 ;

»fﬁcel‘. 0. 1 ]894- tive
\ Govern“&:‘r: 1(%. ZQQA’ ‘thitflﬂdgeigi]l']gyy Colonel A. T. Frazer, R.E., then Execu
Mmll‘ﬁs . a8 Work on

i “mate came to Rs, 456,520 gnd was
¥ g n ber 1889. His estima ] 0 andh e
The PrO]ect toast Division, 10 ;ﬁgt:?rke;ppea“ a b::ost ad;;?:l]l; o?fe 81!1911: a?l?vzy BN
i e harbour, €8 & ;
linte app?ﬁ?agge‘cﬂ imprpwmgg ’?fgst:eill mrost probably be the oase. This reclamation
. o ¢ Marine y&

i 1 a [see (¢) of
or near, th t would apprecmbly reduce the tidal are {

. . - o f
, be re°°m“’u‘iﬁd§gt ltfglthe case, for though it would provide some 11 acres o
but this wo

al'aglaph g ] } ilw y 1di C he area iﬂ
f for rml a Bldlﬂgs, &G.., t. A

P f‘ wbarves or warehouses, a.nd ]_)erhaps g l

s t th; “antity ()f tl'dﬂl Wﬂtﬂf Wthh at times covers it fOl‘mB bnt 8«.[1 msxgmﬁ.ca! t
1 ut Of the har our mouvi. a. y p

B8O Bh()ﬂl tha q 3 h h b uth MOEt cert ]nl no rlva.te

> . should be allowed to spring up.
peroe tage © py hore in guestion 8 “ v t IX” borrowed
i ht: in connection N fomsent with this report (1) Ml{.;?le :}“;rt“sl;ﬁ:n of Mangalore
g For reference there are and (2) & copy, OB tracmgth O tending Engineer, v
: 1&-6 Presidency Po 13?;*‘;{' pooted from the office of the Superinten
Tom in January :
ken 1n

Barhous, % i G.T. WALCH, w. 1NsT. C.E.
(I)ixcle. i (Signed)
OOTAC‘“UN ¥
15th September 1894, it e
: : isits to Mangaiore—
: have paid two more visT e eys o
-3 rt was written 1 ' 1s then made and from
liminary TP 1 observations
Kinoe that preif

na I am enabled to submit

ther in May- B P Noyember st Mag’nbt much improve the

th: °n for me at vano h'hh. 4 followed, will, I havet n: th: set; Jar. though to have

rag iops WS ko i to some exton ing beyond it into
11 aleo improve : , extending beyon

:n;:aW; alls of upwar(:z ethza l;lyll:e ;g‘; the south-west monsoon,

withstand d would be so
wuch effect O 1 ccive a character. to i th:r._ten, of the Madras harbour walls, an
doep water, ¢ o a me the general charac
- ok would 8ssu : )

sider it. 3 ecommend—
that the wor that it 18 nséle?ﬂ no‘:ot:h??;;“ bour and its entrance, Ix
ore,

d the backwater,

: 1i. there ] barrier, between the ses an tion of any
Yo oo mysell, ther d-spit, or ' that the forma

(Ij';x;fs T.-g—-Th" ?xo'?;hf; o m?:g"lgn,' erg 'e:,h'golzl,t:othe inner harbour may be

havi. B and :

Y irb
from *¢TAMMIOR it e ses may
d openivg ¥ ¢
m to (Fn:ndeﬁmw P

provented,




il * i 1181. . ~
8 'pfptaqqibn of the sand-spit must be here given agl

 fluyial and tidal discha

‘Goorge Robertson, the harbour expert em sminary roport ; and in his report
‘mﬁmx;hnt ﬁliﬂig ﬁ%:;.t can h‘::{mm‘* ih.%Md says
mou provent its shifting., 8o

the full Weter on' 3¢ that isdusto amﬁ: mouth wanders about, the
harbour mouth will very soon be folt at the bar.» z
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It will be useless to attempt the execution

: - of any of the swbsoquent b i : nd
most essential one be not efficiently carvied out to atart{r.'tjh. ssequent proposals, if this first a

This gsrt of the work will be easy and com

rom what I have seen
y currents and eddies on the backwater sid : :l)m‘mhm muw;ll by tl:lt:
: : n the backwater sido of the barrior; 5
vbreac‘ : hes oeour just before, or whilst the rivers, especially the G g :“' mm;u I: }e]nﬂ u ;
mbhag,gj ; eo ?::g}:: OPP";‘:‘;P; ti“:h}'ears, thouih BOOlI)l((:l' or later the sea closes them and nature
' © 86 somewhere t oai -l
The effect of protection put up by privat eront o o cod of the Nétrivati river.

Ullal and elsewhere, shows that a compamti?'o ikt o e mergins of the budkwatar, at
high tide level, will e

: : y slight edging of stone, carried to near
2wl Ay thaficmaﬂy Progect the inner margin of the sand-apit from ln:mil:nlt:, and it
o w?th e propose should be used, excopt near and at the Entrance, which will be

The general disposition for this sand-

but this, it will be understood, is only an infll'::,t protection is shown on plan No, A herewith :

. 5 cation of what is pro sosed, and oh : fign-
ration, depths, &c., which : propos changes in configu
si deml’)lyepf:om wl(: a,t‘i's ll‘:o:r:hg:!:ta:l{; taking place, may render it necessary to depart con-

. s oy » n 3 o 3 e
lines in which it is arranged are of minor g (‘)‘;0?‘“‘3 protection to the sand-spit is effective, the

SECOND.—The training of the northern, or G
’ “ . ” ' urrupfr, bm vh f )
s GRS, BT i o f b e
mti' d‘é};;;, b(t,xt ’beem;::‘.?::ggnm’;; :;d:hsballow bagill, forming in it tortuous chanmels of
Gohﬁ%iaﬁl\:: stra'ighh?esg of channel are ¥éq 0 “;t::'r:lm :1;180:; tti)(fmthe backwater, where dopth snd
g »u{m;fj;ﬁ'm;h fo this o o) the backwater ontnot, of course; b mow laid down
average width of about’l,BOO feot will notobe to?,““ with are too complex for this, but an

%éntq%;ely.‘ 1 narrow, and even this could be worked up to -
~ The reclamation which woul ;
igroen wash, and it would bo gradually et 10 S0

e » re this, is shown on plan No, A by a
e gt et fumd“&“Y secured by the coustruction of training ;mvnel the 0{"1"
0y it thay od heir object, and the width for the bagkuator was finall

caded on, might be conneetad by training ‘walls ptosy prrag 4
~ On the plan are shown some su :
that here, as elsewhe

disposal to lay down absolute sites, &o.,

“word of warni
has been carried

ol i s oot g, =

compentte, even i Sanl ot ek Wil rwnlt from naerowing the backeate willflly

ot et ; h; nunz: t?:l‘e,thom Gtk:m reguct.ion in the area of the basin, and will provide

_maény somewhat similar cases, assistance ho"; m ’Tn‘ it h&m"". possible, that here, as in so

and establish the channel which will tacilitato the tglnf mmuyr TIU00 ab Siabriorasasoi i

nst oven commoncing theso groynes beforo the
ithout that protection the gmyu; would almost

THIRD.—Tho tmri;.inﬁ,zfﬁ fmlim of the Nétrévati river near its month, so as to lead the
At present much of the disohurge, cemeete]) - T OUF entrance than is now the case.
water coming down the river, pupe o) “"1}"’“‘3"}' of that of the ebb-tide when there is to fresh
. 1‘dngl : ertvor.mnsrqnn thodeopbaycm!.homth gide of th rin‘ and then
Fight angles s Tormar o 2a-#Bit from Ullal 40 the entry hero it has to turn st about
right angles to its former course in order to out to Y Bt g st
discharge from the Gurruplir backwater in almost ding sea. At the same place also it moets the
shoal just inside the harbour mouth, which direat o

: l’%ﬁhﬂn” , thoe result being of course o
1’1:‘0 two branches of the backwater Bives much trouble

issuing from th ”Wﬁwm”ﬁ"%w the waters

© issui them cannot be made to o3 one _

ent state of affairs may bhe mneehw Join at &mtlg favorable angle, but at all events the
guide the flood waters of the N trainin

: by the % which will also help to
Gtrvati on to the entrance and the » in the most advantageous
m general arrangement suggestod for the training works is shown on plan No. A.
FOURTH —The fiving of the harbour outrane, .
The necessity for thisgs stated m

direction,

for the im

N .. _:_"v:'\","'-Qf*O'_iE‘.'”‘.\ i
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T eenuww®

e the
it i i hat the present position of
T » 9 (b), it is believed t
“ preliminary repOl't,

AT
~

A A

O

: 63 to fix it. 3
2 the there it 18 propo f hat width
har g id :itn;h?x::’t b o bo sccomplished, it is nevessary to settlo wha
@
But before oonsl ;

hould be Pro id i i £ the flood discharges which have
of entrance 8 this, the chief element to be oonmdered. is that of the
. b4 ’

In deciding :otion as will unduly raise the levels of floods along
to be p“ged, and passed without such restric y i i

ower courses o ; i vati and Gurrupir rivers were taken,
the lower -"ft rt the areas of the Nétravati an Gurrup k.

. ailway
: miles, respectively, b}lt the r

In the pre® . 11.1?: available, as 1,220 and 320 1959 square miles, Adopting these areos

thebcso'imfm-nmtxoti1 t I am informed, a8 1,410 anags 8 the%ormula and co-efficient used by the

on take them, i ::i(%wa ;’ via,,  Dicken’s ” * with 825, the flood

i SLaes discharges of the two rivers are 190,000 cubic

: 0 cubic feet per
ectively, or in all 257,00
: ic feet per second, resp .
4 67,000 cubic

ce. is large bod
foot & mo?n,d'.:;:t to sea thmngh.tt h? gm per hour or, say, 9 feet per 8830;(:{1}121:; :rg eeﬁeeg
mng’ilt:wms e ]zs '51518:(;111&:’0 feet of aectionalsls]n-{;;:xt lof w:iei'-z:g,f:; R i
nire 20,0¢ > 1d be slightly over 1.400 ieet. Corohan *
of waber 'of 2(;?09*' the width red tion:,v (i:n the width arrived at 18 abouitSk w(?fatﬂggdin; 11‘:0
£ h
apprecia y .
o:l:,getﬁ)w; mwh;zste :): ?;1:‘;"’;’ gy |
o B 5 AT L T

h!on h lt’ W one h, 0 1 “'.dth

.
i s0al considerations. of whether a
ety tit}i‘:fl;itsfl?arge which has to pass to and

& t the ends of the sand-spits at

1o it is necessary to protec: kwaters, where the
:fting of the entrance :ch will answer in the backwaters,

To P"’% g;;s?; ands inexpel:;sl;?nnﬁtgﬁ a‘{hifot go here, where the swell and the waves are

the place. | and the scour but slight,

Nor will it do to try merely a modification of the sawe
water wﬁi arable, and

for any such walls would most certainly be under-

i f danger to
rotective walls larger, they would be constant sources o
mﬁdwﬁ'ﬂ:a&ah mﬁemd %‘;tt'e::;eﬁnd ?f’ work is used must go down so deep that

: : S be moved and
oy st s, e S0 5 et b compoted o 2SO B S0t o pao meds
ever) t be un g dangers to the s pping ;
it will D05 70 form hidden Cangs then harbour
mﬁﬁ’men“ :{“‘.’,‘,ﬂ,ﬂ’}.«'ﬁ'from, Mr. Robertson, proposed Rt b0 il \g to_high
: res 4 g PRANG o siiyr 1 g iven int
the present one, by ¢ ﬁ;u:)‘;t:ifdg?ndpto b tied back at intervals 1:0 Oﬂ}ﬁmu 1;1‘8011‘11“;132
: have & W e thick layer of stones, should be broug f Pthe gea to
ﬂ“r. lévelh’:;ind. stone pitchmgo osis:a B0 back g0 as to {form an aﬂlﬁclal beach for

3 st
heads in 8 gentle alo&erfonromwllxﬁn’a suggestions as to the kind of work seems generally mo
. ”

i : it is not advisable to form the
ile P A for the reasons given above, 1618 I
broak upon ycptod, except hit

i i @ »
ﬁih‘ : ' r thB 1165, Of loose stone, a,nd msiaad Of lt, brushwood mattresees
. arti i;“] beach ab back 0 P
;'“. .ﬁ . ] T} houla tn ﬂt‘d

a8 ' nd-spits at the entrance will
Lo fasoine WORK 75 o ose “heads to protect the lends :foghfhzam mﬁ}ﬁ D 4o average éome
1 Mo w“'*mﬁ;nfor the piling along a °°““‘g°mb o .
i ily b@ co e wme 20 feet mto sand, : Ny hown on P]ﬂ-n A‘ but t .ey are
{ D 'be driven for these “heads’ are s sana in oon=
1 45 fesl longwmd jans, zgﬁ'iﬁ;nt?ofxﬁf which will be rendered necessary by alterations
imation: )

| merely SPPIOXICL akon in haod.

ditions betore

; : » for the work recommended,

» o s « ahstract approsimate estimate ticipated, bub if

orowennpeies TR T e poslly more than GO s e
. 2,40 : inas . : l 12

whioh .‘mom;:‘tgobo dealt with st all, ‘;:; .dndbea:;:her :{xem, and expect any ;:ea;,l yway whioh

the h;lgw t, for instance, a‘hm : lﬂue, alone than deal with it i & desu‘ ER ;

m . W 3 A : L# ¢
‘td It vo“r;b;hﬁl:e'nd only useless but mischievous.

3 ‘ : d re-
[ : : ph of the secon
, mark in the conoluding paragrer dging, because even
1t will be I.h thfste!igthigy:ep& dealt %ﬂ;ﬁﬁ“ﬁmﬁf :g a mmidemllzlz
3 'On ave ]i h comy lgu int ! * er, 10 mat‘er wha
Mm‘ndi:&.' orke pr cpiﬁonthltthﬁuznﬂd"“k‘m e @n?:d“zx‘lbe”é:ept in continuonsly
ok b e : m-::t:?order without, * the. means t of dredg-
4 proliminary Boporty 1006 oy henever and wherover req
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| '.l‘hu ﬂm\l report also does not deal with the snggestions made in the * Preliminary *
to the town drams; and the reclamstion between the * Bnndo;"" and &?W.‘n"m ;:d?'.’
beouum fs St 19 6 Municipal affair, and the latter, though advisable on its own merits und
i “m,i ok “pmpo-@stimﬂvv‘ay.u Dot 8 necessity as regards the spocisl object dealt
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QoTACAMUND, A :
14th November 1895. (Bigned)  G. T, WALCH, . iner. c.x.

—_——

Aszstract approximate estimate for work recommended in final report on Mangalore Harbour.

y = — = P
i Do Ll
§ i § Quantities. Desoription. Rate, Por. | Totals. Romarks.
: i
rr. |ET.|¥E, Brcommesvariox No.1. | us. 4. g,
: Protection of Sand-spit, ik
21,780| 3| 6 |302,040c.8¢. |Stone facing ., 780 veorage heigh
| B o 100 o, ft, | 20,400 | Ansum ‘g
ntingencies - 4 . 2,900 efg,h‘u:bmahlﬂ-
Total o | Riste, from estimate for
o . o 32,500 | similar work sa
Recommrnnation No, 2, Pumhlu‘: -
g Training Northern, or Guryy-
. piir backwater.
5,300 Ry, 1. . .
300 Rg. t4. | Groynes | ¢ 9 0| Rg. foot. | 21,200 | Amuming to be made of
Planting acoretions '
I . - &,- 200 A;l“’ L feol.
to 1.
ngencies 4 T4 iy .. 2,100 wu...-.mem kinds of
: dh‘l o e | . ”m m“ mhm
| | T =
Recoxxennarion No. 3, %x‘_‘ﬁ "?i
wm&u;&m‘uﬂmm. uu-uaumd
| .| Training groynes .. w1 8 8 0| Rg foot. mmxmu&
s with stone facing 1 fook
Planting aceretions ve . :
' 54 Bay. 800 | Average L O
Contingencies |, « 85 8,600 v |
TM LA '
e g ”"N
Rucommmxvarion No, ¢, :
* Heads” (o protest endy
sand-spits at entrance, o
1,900 Rg, ft. Bhﬂ?ih--mbsum 50 0 0| Rg.foot. | 65,000 | Piles Ra, 1-8-0 por foct.
00 1mvn~mu¢hcum 00| Do | 18000 n”ﬁ"i‘to—‘o Toot.
4800, | Waling pidoss (2), good jungle mﬂ"""ﬁ
de, 00| Do 0,600 | Bino 197 % 12°.
240 !lo.' l::xfl.,utlb’qut,jn‘u 150 0| Raen 3,600
3,800 Rg. ft. | Ties from front to rear
ik | ymsle wood. Bl | 2 0 0 Rgtook | 7200 | sise 12" x 1.
D0 18 | .. (80,0000, 8. | Mattrom o fusine work tor| 3 ¢ g 1000, 86| 790 | Rate—rough spprosime-
Omw“ e Py= ol ‘m done. “m,‘
Totl |~ '
4 u 'M mv‘ d - = M” !
-pdunj-.).‘. iy o [IA0000
i

‘“mu Nmbu 1895,

y : g _j,q‘r A ¢ ,l‘sﬂ"jl.ltt‘ Sl : § 1
(Signed) @ T. WALCH, u. vor. 0%
] i '
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JANUARY.

Mangalore Harbour

Letter from Mr. G. T. Walch itti

j » G. T. Walch submittin

::l:s final report and proposals for improving
e Mangalore “Inner” harbour and its

gnt.mqee, cqarmm‘nm_tad with remarks to
uperintending - Engineer, IV Circle, for

submission of detailed estimates. ’

| GOVERNMENT OF MADRAS.

MARINE DEPARTMENT.

P

Reap—the following paper :— .
- WALCH, Fsq. Men. INsT. C.E., tO the Chief Secretary to Govern-
Fromm(znt, dated Ootacamul,]d, 14th November 1895.

'; : to vparagraph 1 of G.0. No. 377, Marine dated 21§t September
3 94Wg%w§f,enﬁ£), ﬁari%re,Pdated 1st November,] 894, and paragraph 4 of G.O.
1894, LnL- No. 159, Marine, dated 5th June 1895, I

* Soo paragraph 7 of Preliminary Report-  have now the honour to submit my final
report and proposals in connection with the Mangalore Inner * harbour and its
” .
“ Entmln::(;uld have sent this report sooner, but I have for some time been hoping to
: ot the Proceedings of Madras Government with the Arsikere-Mangalore Railway
i fmey which I was informed would be acf}ompa.med by a “ note” on the Mangalore
b ‘ harbou,r, by Mr. Gilchrist, the Engineer-in-Chief of the Railway Survey, and that
: note I thought it would be advisable to deal with in my report.
: This was specially the case as Mr. Gilehrist was good enough to let me know
a good deal that there would be in his “note, ”’ and there was evidently much that I
could not agree with. Howeyer, 80 much time has passed that I cannot any longer
report.
1 delaylgcgideg plan A, which accompanies the rqport,” 1 send herewith the under-
' mentioned charts specially prepared for me, whilst studying the subject, by Mr.
Simpson, the Port Officer, with the help of a Surveyor, and of Mr. Vas, Sub-Division
Officer, Public Works Department. To Mr. Simpson Iam much indebted for his
earnest endeavours during seven months fo do what I wanted as far as was possible
with the somewhat limited time, and rough appliances at his disposal.
' The difficulty of dealing with the subject owing to the absence of such charts
4 and records for previous years is noted in paragraph 5 of my letter, dated 24th May
1895, printed with Proceedings of Madras Government, No. 1569, Marine, dated

Ni] Hth June 1895.

———

F , ExcLosURES.
7‘ " List of charts referred to in letter above.
4 1 Chart (tracing) Mangalore backwater and entrance (scale 1" = 660") for Nov. and Dee. 1894.
B 1 Do. " do. do. do. for January 1895.
‘ "

21 1 Do. do. do. do. for Febrnary 1895.

8l e | Do. do. do. do. for March 1895."

1% 1 Do. do. do. o.M e gor April 1895.
' 1 Chart (tracing), Entrance to backwater (scale 1 "= 100") for May . 5

' 1 Combigxed trfoing of charts for November and December 1894, and April 1895 (scale1” = 660")

: e

o | | MaxcALORE HARBOUR.
Final Report and Proposals.

k( . procecdings of Madras Government No. 377, Marine, dated Qlst September
i S 1804, and No. 419, dated 1st November 18940 a .

Before proweding with this report, it will be conyenient to re-read '
O  Report” which will have to be frequently referred to. N
N = b ruliminary Report called for in G-0- No. 296, Marins dated 25¢h JulgNLB9S.
of an open roadstead where large vessels anchor one to two
“backwapt‘;r » forming an inner harbour used by the smaller sea-
imars”’) ; access to this inner harbour is through the ot_mmnel by which the
the  Nétrhvati 7 and the  Gurraphr ” river) find their way to the sea, the
when 1o fresh water is coming down the rivers, by the tidal scour

-

“ Preliminary




.. 2. Mangalore toen lies {

which there varies from 1,8000tro shout 3 milee along. the :

which ther 2,800 foet, in broadtl. ang o ror side back
strip of sand, mowhere more than 1,000 f:tt ?ai?.ﬁh .;‘:t;‘ g ':‘fmua"“‘“ b;."h‘:":

3. Into the “ backwater ” at its northern end near « b Sl mapn than. 100 bt

river ” drﬁnin%'wmo 820 squave 's Ba flows the 'G’W})ﬁr
Mo ' miles, and across the southern end of ";
“Marine yard” flows the Nétravati draining ‘about 1920 | e
¥ backwater ‘0

miles before it enters the backwater proper near Sultan’s Batter
attery,

river ” is nearly north and south and ro aral coast, b 8

, 101th and

for its last few miles is almost east and“vgilg Eeul)l-e:::itgh]:g . I b the course of the Nétré m""‘
g angles to the coaat 1i -

__ 4. The sandy barrier betw.

it i osily bre oh wl:: :{:e {)ackwater and the sea is so na

quence is that new openings to th o ‘avel of tho backwater is raiaet;r by tives and unstable that

mouth ; at other times, ug:xow tt?;;“-am frequently formed ; someti o viver floads ; the conge-

or “mouths” shift about al ’ 18 but one mouth common to botm“‘m"h crer Bhds mt"
S St oot dlong the whole length of the backw " bopeynd Shosd oponiu

pr%es Thusﬂm = n the north, and the village of Ullal o th MX,“' A

: . This ever-changin iti Kiwow

PPN vy Vgl fgt‘he &“Pgsa_lo (\?a t:t- glg harbour entrance and the re 1ti ¢

Wil Bo Uia BIMAItiss i she wal F  Which canse uncertainty ay m!: htut:g variations of the

18 by no meauns one of continuous deterig gl e, great, drawbacka to u;’ m 7?:: ;q by

change ; a bad state of affairs having been tion as is sometimes suppose stor
E o ¥
to be followed by improvement, e.g!.l,gone l:)ff O&zw;?n:{ cao botter one, [:v joh i;:,ut onh (‘;i mn"-::;
m again deteriora

inner harbo ot % / :
and lu::ou I:di:ntlzt;hmm&itwmdn to be' deep enough ‘fg:;lgzlw the present stato of the
lace is now so shallow there that thll h “the quay (locally kng emn side for “ pattimars »
as to be taken to and from them i ose orafts have to lie some dist; wi t:)_ the * bundar *), the
Enginoer, Captain (ow Ge e’r:llummall boats ; in November 1843, h m the qmymw
can a.ppr(’moh the landi 1n ) F. C. Cotton, R.E., says in his d; owever, the then District
communicate with th ng place except near the time of high water u‘, e G ot
i o gl Sy iy Dat e by b g o WHIGH
0 L] - 3 ' day. YW Vi
dredging a channel for the boats to pass to ;": d ‘;;‘;I:h:bimt 900 feet;” he ) .z“ o e

thus appear to bave then. been. considerabl arger craft ; the state of atfai
bt ¥ worse than now ; | 3 atfairs would

harbour entrance to the pattimar anchorage opposite the oust:)l;?go:g lil:'ng:: ;l:l?ilnel fro;: the
complained

about and is certainly very bad, but in 1837 i
the. . Civi : A i it was apparentl : ;

he uC:gél E“R;n?:h to the “ Principal Collector, Mangalorex’eriilze: oé?):ix‘ﬁ g g
that demblyl“ ahsull‘l)ow :":dbzuﬁg h:l? mo&xths tothe rivers . . . “the back ;yt 1‘8}?71 he says
oonsiae A én the tide is out greatly. diminished i ater has become
which i thet Whereas formerly pattimars ased gfﬁ) g’n tﬁ?ﬂ;ﬁ@&z breadth, the consequence of

ﬂl'z Ao obliged to remain lower down and immediately  insi e &I;pg;i)m l:h:fotugtom.lzzum’
| @ southern

6. Records also show that the “b
has not infrequently been worse. uqarh

7. There | .
S e A i
atifial habour on the AT A0 o i BB o oW il ho oot by
i ot it s wnderstood bo- besiow dealt with, the' peosert s st b PLer Prohibito Tt
means of making the bést of the inner hnrbzlutr ;.ttx?ioi syt ey e beitig conﬁrzegostt‘; tg:

ts
8. 'T'he first step in this direction has been entrance,

south-west monseon when the rivers en taken by an inspection of th !
itions ; _were in fresh, and . the port during th
conditions of the various proposals which have from time to &ti ggDGML ;?:;:’dg:tx_on under (sho,,:
improvement of

the harbour, All the Euro
bl uropean merchants and :
state their views and to give all information in tbei!l‘n;:tw(;f. the native ones were good enough to

9. But i i W
3 ut before it can be determined what detail proposals shall be made, it ; ecossary
: ©
Bee covering letter, paragraphs ¢ and 3, that the port should be "‘“di’edl ‘lfl: \md;' lh'
0

'ive te y -{ -4 . . diﬂ t 1 M 4
inB‘r':l':" ;:::m ix:ttg:iahxpgmg oparstions “':emi: le .w'in:k'ui:&-w‘" present when no
at may be thus stated % eantime, however, some of the 8enomi Wncl:zngjz‘;v:{ r‘e:;d sound.-
(@) When, as often h ¥ arrived
entrances to the harbour a:d t,;;jrb?nb“s i 1"9, there have been two openin io
tidal scour have bgen concentrated ave been worse than when J;: ﬁf.,', “g; ”Tl the
and the

() When the “ N¢ 1" has. hent dtar
triyati” has had its month townrds the north of
water along the town face e

” 3 »
though it has sometimes been better than it now i

deterioration of

flood waters have scoured out th
: o e back
At b il oo
o ~ (e) Tt is of ?}intail:yl !iltmter B ition is the best fm.t?x?imrbour ent,
one Bt 48 0 e T s o
n in smooth water at all times, 8y be dealt with by dredgi nd entrance to the
&ing which eould be earried

backwate
to doeper than js ¢ 4o
near the sonth end of"th};mmﬁn-

N.! —"»,(' l .
0u A4 ManiNg, 288 JaNvary 1806, -
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No.

18 1 Pom’bl to divert from the backwater much of the drainage whig,h_
d) Thou oy e b ¥ t hetwoen the * Sultan’s Battery " and the “ Marine
town'd shoals in most inconvenient places along the face
yard,” the minor to be kept constantly cleared by manual labour)

: with by silt traps {
of the quay ﬁgmz mﬁmnnn;anoes m?d hindrances to traffic that they now are.
that, they WO tidal scour is the chief, if not the only, faotor in keeping the “bar ” practicable

during (39?11;; season which is also the shipping eeasom, and therefore no appreciable curtailment
1
of the tidal basin should be allowed. g ks o
10. From these premises may be deduced the general lines wiic the proposals to be made
will probably have to follow ; they are—
(a) The “protection of the barrier between

possible to carry out, 4 bar and keeping them approximately uniform in size
(b) the fizing of the entmneema:l“y B O a8 partioulars year by year,

the sea and the backwater so that it may be

and derzﬂ)l i'f'h't:agrgfvi:il});w?fg;h::’ of dredging in the inner arbour whenever and wherever
¢
roquired. . 4 athat there is no probability of the “ Port funds,” now considered
1L !‘l“‘"‘vlbe -a:e;m?:tﬁ*:ggalore, being able to meet the cost of the works which will be
as belonging e:t‘:;”a m:-aﬂ;&y from Mysore will raise the port to a position of such general public
pho ;ebu:s would seem to warrant its being dealt with liberally from “ Provincial,” if nof
jmportance |
" mpeﬁd fﬂ,ﬂd‘- & gy . . . .
t striotly within the intended scope of this report, it seems right to
12, Though per i ly eall attention to the necessity for, as soon as

3 i dence a 3
L dices 1 and 2 with this report for correspary possible, dredging out the channel from the
e Y the Marine Departoacnt arryiTes harbour .entrance to the pattimar anchorage

posite the oustom-house ; the state of this channel has for some time past seriously hampered
opposite.

1 :f not improved, again this year serious'y hamper it. This work is one which
ortl’l%nedmvguf’r:nn the 1&31 « Port funds ”’ and * dues.”
13. There is another sabjeet connected with improvements to the port which it may be
ol] to notice here, and that is; the proposed reclamation of the ragged foreshore between the
88 WO i Bunder’ and the Marine yard” referred to in paragraphs 8 aud 5 of letter from
Ehe Presidency Port officer, No. 695—276 G, dated 20th July 1894, with Proceedings of the
Madras Government No. 297-A, dated 26th July 1894.
The project was worked out in detail by Colonel A. T. Frazer, R.E., then Executive
: West Coast Division, in September 1889.  His estimate came to Rs. 45,520 and was
tely correct.  The work appears a ‘most advisable one on its own merits even
Z neral improvement of the harbour, especially if the railway runs into
Mangalore at, or near, the  Marine yard ”” as will most probably be the case. This reclamation
would not, of course, be recommended if it would appreciably reduce the tida] area [see () of
aragraph 9 supra), but this would not be the case, for though it would provide some 11 acres of
ground for & rond, for wharves, for warehouses, and perhaps for railway sidings, &ec., the area is
go shoal that the quantity of tidal water which at times covers it forms but an insignificant
percentage of that which passes in and out of the harbour mouth. Most certainly no private
rights in connection with the foreshore in question should be allowed to spring up. 4
14, For reference there are sent with this report (1) “Marine chart sheet IX” borrowed

from the Presidency Port officer, and (2) a copy on tracing linen of a plan. of Mn-ngalo@
harbour taken in January 1885 » borrewed from the office of the Superintending Engineer, I

Circle.

OoTACAMUND,

(Signed) 6. T WALGCH, M. INST. 0.E.
13th September 1894. ,

R

. Binoe that preliminary report was written T have paid two more visits to Mangalore—one in
Febrnary, the other in May. * From inal observations then made and from the surveys and
soundings taken for me at various times between November and May, I am enabled to submit
the following recommendations which, if followed, will, I have no doubt, much improve the
inner harbour and its entrance, and will also improve to some oxtent the sea bar, though to hjave
much effect on it would require sea walls of upwards of § mile long, extending bevond it into
deep water, of so massive & character, to withstand the heavy seas of the south-west mongoon,
that the work would assume the general character of the Madras harbour walls, and would be so
costly & work that it is useless now to consider it. . :

* Confining myself, therefore, to the inner harbour and its entrance, 1 recommend—

- FIRST—The Eb‘ieofion of the sand-spit, or barrier, between the sea and the backwater, .
from *'l'annirbhavi,” nearly opaexte Sultan’s Battery, to Ullal, so that, the formation of any
gocond “opening to the sea may b prevented, and the entrance to the ipner harbour may be

fixed to one definite place.
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most essential besy Lo attgmpl the e ;

o m:»:; b:hnot. ficiently m,,.";;":i?;oo& w of th
and read, I am o e work will be eas @ s with.
S onsehsbanect by e m‘:«f’ﬁ?‘;?ﬁ,i}:ﬁ‘y inoxpensive. From wh

I 68 000 y 3 currents 4 fpsy! - N m what Th
R S i e
reverts to the one aps for years, though pecially the Gurruptir ri arrier ; when such

The effect fopemng to the sea som sooner or later th plir river, are in high flood
Ullal and else g protection put up b ewhere about opposite the sea closes them an ,
high ti where, shows th P by private perso ‘ o end of the Nétrivati _nature
is iuohhde ’Z&" sasrbor amich I?rt)t:otm b g al?:;htloextl%ithe margius of the l::ot!::agr'
de&ltw;t'r}? on that I propose sh he inner margi ng of stone, carried r, at

separatel ould be used rgin of the sand-spi up to near

- ,» exoopt near and at thepl\“tn:::: erosion, and it

Y ce, which will bo

The genml di e

bt thia. it wi igposition for thi :

mtiml:,m&;;tru be understood, is this sand-spit proteotion is sho

it £ b &l T e i,

e o ot et o Aegdamitind v Ay bmchese o e :

arranged are of min ong as the protection to it necessary to d gu-

or moment n to the sand-spit is eﬂm"ﬂl"» oon-

; ve, the

subsequent proposals, if this first and

SECOND.— -
Sulta.nu;st Batte.i-y arzl:geﬂt? i ;&'gﬁOf the morthern, or Gurru
SR 0T, B8 MW, be dissipated ne yard,” so that the
g:\lepamtdep?:; :‘t be :more ‘I’)Oncen:rz.etl.;; :;d:hahallow }?::ir“g,yfgf'r;lil: freshwater and tidal currents
e beat finsl whdth for his poret n the cstorn Sl of e ckwater, whors doph and
i bole crianty, the condiiom to b0 bkt it of o
' W % . | course .
ztentactl.‘ively. of about 1,600 feet will not be toge:la‘;'r:v:'tha:;e i °°mple’x bg":‘o&ll.m (11) d:)wn
'he reclamation which 1 80d eyen this oonld, be o
i - o wi - WO!’kod
| when they had fulfilled thei by the construction of own on plan No. A b
ecided on, might be con eir object, and the wi of training groyn -3
‘On the plan are sho:n%ted by training walls e width for the bﬁﬂkwat);r G:’ thleine: »
: , som 41N as
that here, as elsewhere in deali:; :Elgl‘:s:h positions for the groynes, but i lly
g g glem gdept o kbjc, 1 s 20t il Do m ottt oy
the i o scheme in detail, : rks recommended, t on the data at m
, e J“Adg:zglt o(;f ::l:rfiﬁgmeer who cal:'lzl'ideae;;[tl f:ll;e:otgat has been donl:anfn:::‘l;s:nﬁt ]Bt?nt%ewlhoevg;
, : must be . WOIys. & oft
. Wm,ﬁn,” of the sand-spit has boenel:;gedg?? a%sl'mt even commencing th §
¢ iYuafmm breaches in the sand-spit ut. ithout that protectio gt ese groynes before the
Botived i Uhio rrastar dopth - n the groynes would almost

compensate, even in tida th which will
. i vO]um ’ I'Osult from .
:::e efficient outlet than now f""e;-lior Gthe roduction in the ar::ro"f‘":;ln ar
manzhf similar casos, assistanceufr:: pudrmnvl er; it is however] Pos‘e 'bln’ and will provide a
the channel which will facilitazz the t%&l; may be required a:t E;s:ht? RAEH, 86 45 40
remove shoals

scour,

plir, branch of the backwater between

g the backwater will fully

' THIRD.—The traini
fluvial and tidal di;h;arg:sng@'mgxf'ethdmct'e m‘}m i
At present much of the discharge g;on

water coming down the ri
northw&rdg 3]01] (] l'lvel', rans round th d h -
. g the : e deop ba de when th
St e s O e it
rom the Gurrupi er to pass out to , where it has to turn at en
shoal just inside the pir backwater in al it to sea. At the turn at about
harbo in almost direo AU same place also i u
S D R R e DL e
from themi cannot be ater 6o lie with ref vigation. a
ent sta : made to join' reference to
nide tﬁ: Ef oozﬁam may be much i,;;‘;::d“bml]y favorable Mgl:ﬂg’n ttumther that the waters
giteotio abers of the Nétrdvati on y the training su - at all events the
n. to the entrance and theg};'::t"fi' t\;;lueh will also he ;‘r;
y 10 the most advan (
tag

Th
o general arrangement suggested f ' i e0us
or the training works is sh
8hown on plan No. A

POURTH.—The fixi
Thé Bmity for f;:ins‘ of th@bﬂ:ﬂ)om oﬂtﬂm
mgﬂbemon. the haﬂ:o:r m :nﬂ;” Pmlimin'nry i Y
ety a&ndm nt thing that can be dono %;’)’Gﬂ by the G o""ep"mm"; ‘tnd in his roport of 187
v e A Rgbei B R ¢ tho eiprovement of Mangtia s e L2 e
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ut, ur

harbo : to th :
ur mouth will very soon be fol¢ ‘: :hv:thhle seour,” the bar will never have

hl'.n Y uTbQ eﬂwlofﬂ ' the

the Nétravati ri ,
to the harbour river near its mouth, so as to |
ially of that of 2{::’:‘{3;_ mn is now the case. ead the
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in the preliminsry report,” 9 (b), it ;s believed that the present position of the

As said ; d there it 18 roposed to Iix it.
har B“’:?;ﬁ:ﬁ,;;ggﬁ:;iﬁs 5 ?n'm to be aoogmpliahed, it is necessary to settle what width
ut be
is that of the food discharges which have

of entmnce.ﬂ,“’“ld b" provis . t element t0 be considered
In decndlng;h;:si; :ﬁ‘i\ogt such restriction a8 will unduly rai

to be passed, 82
g8 of the nveﬁ.the drainage areas of the Nétravati and Gurrupdr rivers were taken,

In the P“’Emi“?‘ry reg o Jable, as 1,220 and 820 square miles; Tespeetively, but the railway
; 1,410 and 552 square miles. ~ Adopting these areas =

so the levels of floods along .

on the best in &
¢ informe! :
authorities BO take them, 2 and also th» formulaanl co-efficient used by the
| e W railway, viz., Dicken's” * with 825, the flood
P discharges of the two vivers are 190,000 cubic

per second, respectively; oF in all 257,060 cubic feet per

3 67,000 cubic feet
fert S geconusd, ac?nt to‘ rea through the entrance: . d
gocond, to P! hrough it © & miles per hour 0T say, 9 fect per second, this large body

Allowing & velqg:y% 555 square feet of sectional area of water-way, and assuming an effect-
; width required would be glightly over 1,400 feet. This caleulation is

of water WO ‘?a reqr e
f 20 feet. e umptions, but the width arrived at is about what nature has

iVG dep' o O asﬁ
ly la gely a‘;;;i:c; ly reduce it would, 1 believe, be to run serious risk of flooding the

reaches of the rivers. i : . :
ase it 18 useless to go into any theoretical considerations of whether a

his "emgf,hi-fm'm not be better for the gimple tidal discharge which has to pass to and

cav that, from what L saw during the spring tides of May, I would

en
i ma A 3 : s
fro through i, 1\:: the diZchnrge due to them which alone had to be considered, make the width

not, even if it oh less than 10V adyocated.

‘of the entraill ne chiiting of the ontrance it 18 Necessary to protect the endsof the sand-spits at

m
= preve;\:; t:ilmple and inexpensive method which will answer in the backwaters, where the
the Pl?(’e't' and the scour but slight, will obviously not do here, where the gwell and the waves are
water18 8 .. able, and the scour deep. Nor will it do to try merely & modification of the same
i for. sny such walls would most certainly be under-
nd their materials scat ere they would be constant sources of danger to
: inner harbour. ‘Whatever kind of work is used must go down so deep that

it will mot be andermined, and it must be composed of m L

od about to form hidden dangers t0 the shipping; 1O work practicable at the place meets
ents except piling. ¢

In the report already quoted from, Mr. Robertson proposed to fix part-of the then harbour

y “8 row of sheet piling - - the piles ta come up to high

tside, and to be tied baol.x at intervals to others driven into

these requirom

mouth, not the present one, b

water level, t0 have &
the bank behind.  Stone pitching, or 8 thick layer of stones, should be brought up from the
sile heads iu 8 gentle slope for some distance back so as 10 form an artificial beach for the sea to
Lreak apon.” - . Mr. Robertson’s suggestions as o the kind of work seems generally most
t ;s not advisable to form the
”

guitable and 18 ado-pted, except that, for the reasons given above,
« grtificial beach ” ‘at back of the piles, of loose stone, and instead of it, brushwood * mattresses

or * fascine work” should be used.
"The construction of these “heads” to protect the ends of the sand-spits at the entrance will
neoessarily be costly, for the piling along & considerable part of them will have to average gome

925 feet long and be driven some 20 feet nto sand.
it + these “heads” are chown on Plan A, but they are

‘The suggested positions and forms fo 1
) odifications of which will be rendered necessary by alterations 1n €0n=

o

merely approximations, i
ditions before they are taken in han

which amounts to Res. 2,40,000. This is possi 1 :
i complete manner;

the harbour is to be dealt with & it should be so 1n & svstematic and fairly
Ty B ¢ - other there, and expect any really beneficial

to merely put, for instance, a groyne here, and au and ex .
result would be futile; better let the place alone than deal with it.an. @ desultory way which
would probably prove not only useless bub mischievous.

1t will be noticed that, except by 8 remark in the conolading paragraph of ‘the second re-
commendation, 1 have nct in this report dealt, with the question of - Drredging, because even
without it the works ‘rrofposed would be complete in f to 8 cousiderable
extent; but 1 am still of opinion that the Mangalore jnmer harbour: will. never, 10 matter what

o “works are carried out, be kept in continuously
first-rate order without * the means T,?f dredg-

4 Proliminary Report, 10 () | 7
3 ; ing whenever and wherever required.
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"T'his final report also does not dea) with the su n
to thleh:)wn dmll)::l; and the reclamation between the “ Bunder” and the

because the former is o Municipal affair, and the latter, though advisable on jts
in conneetion with the proposed railway, is
with in this report.

. . " P » . " ‘ v s ‘ r
ggestions made in the mlgn;jn:rri{l : ;::d :.a' ' | ik ﬁ“m‘wﬂ,e Gove
own merits and B i
Not & mecessity as regards the special object dealt

Ooraoamux, : (Bigued) | @. T, WALCH, x. 1wer. o
14th November 1895, ;

= e —e e —
Dimensions,

b

X 1. | Pr | P,

Quantities. Desoription,

Totals, Romarks. B

Depth.

Recommuxnarion No. 1,

. 1
s, d
Proteetion of Sand.apit,

6 | 392,040 ¢. ft. | Stone facin .4 | 78 0|1000n ¢
g s ” Contingencies g °. 400

Amaming nverage height :
2t e i 2, ! :
Totl T 4900 8 f1. und breadth § 1y,

o e

10, from extimate for
. Py :
2300 | wimilay wark

— Publi sapplied by .
Recomurwvation No, 9, m:':""’ Works Depart- - |
Training Northarn, oy Gurrw- N : i .

mgdr backwater, e ' . th “W
6,300 Rg. ft. | Groynes ., .o | ¢ 0 0 Rg. foot, 21,200 Amuming to e madi & = y
Planting acoretions &tone.

o a Bay. 300 | Average height & feot. E
Contingencies |,

| Waloh, B0 T, gimeer, £ A
3 To G- Saper %—ﬁﬂ T e AR VY
Blopos Jrel. . W_Snpa.'.“% = {0 e
.o _-‘--. . 2.‘“ ‘N“'.._ “hm m .’ 3 2
TM i "*"“—\

5 S0 Jite . C Vi & 9
g Stones. LREEE k” el o2 - W’ X
. | 300 | BSR4 wE y
‘ with wone or fancine e ~ : A W
i Piles with watte : e
Brcomxexnarion No, 3, lng wnd "flled with e Y : a/ /
! brushwood—sould by SIS )
Training Nitvisati backwater, tried and the cheapest B 74
10,000 Rg. ft.| Training groynes ., 1?8 0] Ry took, | 38,000 Mado &"&"&"f:“;‘.’a. '
:i‘thhl:c.m‘oml‘n*dng 1 foot
Al .
e R G 01 SR Bay. 600 | Avorage helght 9 foot,
Contingencies . i\ e i’ as00 | Slepe1tol,

Total

.

. %100 i
Recommesparion No. 4,
“ Meads " “,"IQ'M ’ j
sandespits at ent) g soe, o
1,000 Rg, ft. Shh:;pﬂn-vmting Wit |50 o ¢ Rg. foot. | 95,000 Pilos Ra. 1-8-0 por oot
500 ,, s?:;;wu Averaging 15 feet | 39 o ih T - 15,000 PnD:"R.: IR:J:MM
. Dﬂﬁ.'u " -
4,800, w;-:non;fpim(’).suungh 20 0| po 9,800 nh.wxuz
240 No. R:rmxﬂn.nw SPart, jungle | 15 ¢ ¢ Each. | 3600
| w.:oﬂc-: 5;3:%':‘:::«1&-. 70 0l R took | 7,900 Bise 12" x 13°, :
2,400 15 | .. | 36,000 8q. "m.‘nm&h:;h for| 3 0 ¢ 1008q.2t. | 720 Rate—rough ‘m&
‘ tion—no guch
Omhm . . s.. e lm “’ N W 3
~IH s o Tmrm %, o v |1,48,000 T ‘_ﬁlﬂ,w _ s b b
superintendancey "+ | - s &M‘" |

: il H“M,;:n. IR A
M q- T. WAL
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GOVEBNMENT OF MADRAS.

MARINE DEPARTMEN’I‘.

/
RBAD—'the foilowing paper \— :
WwALCH, Esq., MM InsT. ©E to the Chief Secretary to N

G.T.
mement, dated Ootacamund, 14th November 1895.

With reference to paragra w1 of G.O- No. 877, Marine, dated 21st September

P
1894, G-O- No. 419, Marine, dated 1st November 1894, and paragraph 40
’ No. 159, Marine, dated bth June 1895, 1

* See paragf&Ph 7 of Preliminary Report.  have mow the honmour to submit my final
pmposals in connection with the Mangalore Tnner * harbour and its

e.

B 1d have sent this report SOODET, but I have for some time been hoping to
ot the Proceedings of Madras Government with the Arsikere-Mangalore Railway
ich 1 was informed would be accompanied by & « note” on the Mangalore
harbour, bY Mr. Gilehrist, the Engineer-in—(]'hief of the Railway Survey, and that
note 1 thought it would be advisable to deal with in my report.

This was specially the case as Mr. Gilchrist was good enough to let me know
a good deal that there would be in his “note, » gnd there was evidently much that T
eould not agree with. However, s0 much time has passed that 1 cannot any longer
delay my report. : ;

Besides plan A, which accompanies the * report,” 1 gend herewith the under-
mentioned charts specially prepared for me, whilst gtudying the subject, by Mr.. -
Simpson, the Port Officer, with the help of a Sarveyor, and of Mr. Vas, Sub-Division
Officer, Public Works Department. To Mr. Simpson T am much indebted for his
earnest endeavours during seven months to do what I wanted as far as was possible
with the somewhat limited time, and rough appliances at his disposal.

The difficulty of dealing with the subject owing to the absence of such charts

and records for previous years 18 noted in paragraph 5 of my letter, dated 24th May
1895, printed with Proceedings of Madras Government, No. 159, Marine, dated

5th June 1895.

—

ENCLOSURES.

List of charts referred toin letter above.

-1 Chart (tracing) Mangalore packwater and Entrance (scale 1" = 660’) for Nov. and Dec. 1894
1 Do. do. do. do. for January 1899.
1 Do. do. do. do. for February 1895.
L Do. do. do. do. for March 1895.
: :

Deo. do. do. do. for April 1895.
1 Chart (traciug), Entrance to backwater (scale 1 1 —100") for May 1895.
1 Combined traeing of charts for November and December 1894, and April 1899 (scale 1" = 660")

p—

Maxcanore HARBOUE-.
Final Report and Proposals.

(Referred to in Proceedings of Madras Government No. 377, Marine, dated 21st September
1894, and No. 419, dated 18t November 1594.) '

Before proceeding with this report, it will be convenient to re-read the Preliminary

1348 Do G an iy VS i st 3 : Report” which will have to be frequently referred to.
o AR PO < § ) B : : :
A i b R £ i Preliminary Report called for wn G.0. No. 296,fMarino,.d¢ted 95th July 18914.
i3 Mangalore port consists of an opet roadstead where large vessels anchor from one to two
miles from the shore, and & * backwater » jorming n inner harbour used hy the smaller sea-
ing craft (¢ Pathmm ) ;. access to this inner harbour i8 through the cmnel by which the
waters of tWo rivers (the Stravati” and the « Gurraphr » river) find their Way to the sea, the

ol being kept opem even when no fresh water is coming down the rivers, by the tidal scour
tensive nat basin

i _due to the extens! e na affected by the tides.
v : 3 :
_ EALER
i i .
et v !4',
o ¥
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at may be

2. Mang

6. Records also show that th
~ has not infrequently been worse.
‘ 7. There does not a to h :
the open sea anchorage fgm w4
artificial harbour on the genera
is not, it is vnderstood, t1 bhe
means of making the best of the
8. The first

e

" flows th
gome 820 square miles, and across the southern end o?the backw:

étravati draining about 1,220 square miles. For s.me 8 4
inilelb'qfore it enters the backwater proper near Sultan’s Bat:gy, the oo;‘rso h ,"" some 3 or

river ” is nearly north and south and roughly parallel to the coast, but the course
for its last few miles is almost east and west, nearly at right angles to the coast live.

4. The sandy barrier between the backwater and the sea
it is easily breached thrgngh when the level of the backwater
quence is that new openings to the sea are frequently formed ;
mouth ; at other times, as now, there is but one mouth commao
or “mouths” ehift about along the whole length of the backwat
opposite Sultan’s Battery on the north, and the village of Ullal on t

5. This ever-changing position of the harbour ent
state of the bar and of the *“ backwater,” which canu: :;n!:;ze i
will be the diffieulties in the wa

v of shippin
is by no means one of continuo el

] ) us deterioration
change ; a bad state of affairs having been follow

to be followed by improvement, ¢.g., one of th
inner harbour is that whereas it used to be dee
and large laden cargo boats, to approach t
lace is now so shallow there that those erufts hav
as to be taken to and from them in small boats s
Engineer, Captain (uow General) F. C. Cotton, |
can approach the landing place except near the ti
eommunicate with the pattimais in the o
“ the distance from deep water to the c
dredging a channel for the hoats to
thus appear to have then been consid
harbour entrance to the pattimar ancho
about and is certainly very bad, but in
the “Civil Engineer” to the * Prineipal Uol
that as the result of there being two mouths
considerably shallow and

e great com

fing make in con
ustom-house is ahout 9
pass to and from th
ly worse than
rage opposite th

o0, I recont times
and improve
the one at M
now dealt wit
mner harbour and §

step in this directi
south-west monsoon when the ﬁv:n has been take

conditions of the varions
tHe harbour.

state their views and to g

rosent investi
ts entrance,

n by an inspection of the
1, and a general consideration under those
time to time been made for improvement of
most of the native ones were good enough 10

T8 Were in fres
als which have from
uropean merchants and
ive all information in thei
9. But before it can bo detormined what dot
® See covering letter, parngraphs & and 5,
river waters are affecting it and
ings also are required ; in the
thus stated ;
(#) When, as often has hean
entrances to the harbour and their ¢
tidal scour have been concen on
(b) When the “ Nétravati” has
flood waters have scoured out the
ﬂl&tﬂvﬂ pesses in the most
. but on the other
inner harbour ; the diff
on in smooth water at all times.

ehipping operat
meantime, how

burs ™ have

han ho nte position b e bt 1o b

n J 3 m. ..a
d ways hm with by

0 foot.

the “ Gurraplr
of the Nétraveti

is 80 narrow, low, and unstablo that
18 raised by river flcods ; the conse-
sometimes euch river has a separate

th rivers, and these o
er between * Tannir

nd the resulting variations of the
rtainty s to what from year to year
are great drawbacks to the port. ~ Its bistory
85 18 sometimes supposed, but one of constant
ed by a botter one, which has again deteriorated
laints as to the present state of the
enough along its eastern side for * pattimars "
quay. (locally known as the * bunder”), the
e to lie some distance trom the
m‘l\uvembar 1843, however,
LE, says in his diary :
gh water and the larger vessols which
sequenes hut one trip a day.”
00 feet ;" he therefore pro
¢ larger vraft ; the state of affairs would
now ; and again, the channel from the
© custom-house is now much complained
1t wag apparently even worse, for in u letter from

lector, Mangalore,” dated
to the rivers .

quay and cargo
the then District
“no boots

30th May 1837, he says
“ the backwater has become

though it has sometimes boen better than it now is,

at all evonts, any deterioration of
ment of it could only be effected by sn-
Iras, at an altogether prohibitory cost.

gitions being conflued to the

rt daring the

ail proposals shall bo made, it is nocessary *
that the port should be studied also under the
different aspects which it will present when 1o
ous are in full swing ; certain survoys and sound-
ever, some of the gencral cunclusions alrendy arrive

there have boen two

nings to the sea, the
been worse than when ¢ %

o river wators and the

towards the nerth of the backwater, its
slong tho town fuoe to doeper than is the case when
et to the sen, near the south ond of the backwater ;

t *bar ” and entrance to the
drodging which could be earried

) v AN .

H W o e €210
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- S

alore town lies for about 3 miles along the eastern side of the * back tcr;’
_which there varies from 1,800 to 2,800 feet in breadth, and is separated from trxe g -

strip of sand, nowhere more than 1,000 feet wide and in parts but little more than 10
8. Into the * backwater ” at its northern end near * Sultan’s Batte

river ”’ drainin

¢« Marine yard

by » low

“ Gurruphr
ter near tho

pings

avi'

posed
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" i which
Mt BTt divert from the buckwater, mﬁ;‘;tgfy*,‘,‘i,,%’“:’ﬁi‘%f’muine
d) Though it 15 lmPomf i1t into it between the Sultan’s bat ot places along the face
0 et 6 0 B el et e e
» the minor town dral ith by silt traps (to be kep ¢ B That they ROW are.
yard, ight be so dealt with O ces and hindrances to trafiic U «har ” practicable
of the quay ™ cease to be the annol & t the only, factor in keeping the bar " P ailment
s ey e S e 0, SR8 il o
& geason whic 3
oo e e,
o

i ay be
m these premises I
il loc;bfl:fy have to follow; theybare;
il (a) The protection of the barrt
. e ‘ b
ossible to carry O of the entrance and bax and KPR R rocims
P 4 (&)1 iﬁiefgg‘(f] auoﬁng:?e‘:ﬁst%fv ac‘g:e:lngings'ucxlzhe inner harbour whenever and wherevel,‘
sad,feR rovision ©
(¢) The P
roquired.
1t Itm

between the sea and the backwater so that it may be

ar and keeping them approximately uniform in size

¢ ” idered
there is np probability of the* Port hnqs,k n::}:iz?xn:}ill Te
be at once stated that thert able to meet the cost of the works 4 Eblie
av Mangalore, bel{lllglg fiso the port to 8 position of gnch general yubli
e W

from Mysort its being dealt with liberally from * Provincial,” if not

! : ight to
: o bipedt } ope of this report, it seems rig
«Jmperst fmllld;erhal‘s ot striotly within on ?;fﬁmlzzarft%o?n to the mecessity for, as soon 13
12- Tho“g . h age *
; 2 with this ¥ : trance to the pattimar anchor ge %
oo wppences E::'l‘,:pf,‘tment about this: ) halrbﬁ) e fﬁ? s:rnne time past serionsly h“mPer.e% o
S house ; the state ot ﬂnf chauneseri?ixﬂ}’ hamper it. This work 18 one which ¥/
. 1 . -housee ; in this year
ite the m.g!om_ m roved, again ” ¢ 8.’
oppos and will, if nﬂt; T 1  Port funds n:nd ' due o i which it may be
11 be met frort oot comnected with il od foreshore between the
Ty *% o is another subjec t(l,m roposéd reclamation of the ragg: 3 and 5 of letter from
18, Ther and that 18, t1 BT"& » referred to in paragraphs 'taﬁnProce edings of the
o B nder” and the TP Y76 6., dated 20th July 1684, I
resen’ . ' dated 26th July 1894 Executive
{)he Pl‘eﬂ(‘}‘leﬁg\ment No. 207-A, dﬂit:d dg.fiau byy Colonel A. T ,(F mz::'e %%;%;320 ind was
Modras B2 pject Wa8 T in September i889. His estlm.ﬂ“;)loa ne on its own merits even
.T::r P{V]est Coast Ihw:z;h lﬂThe work ap’pearﬁz abmost :;1;;:?&11; oif N iy sshanto
o g ximately €OXTCC e © ment of the harbouaf tho case. This reclamation
doubtless 3PP'f° the general AMPTOVETL oy, o will most probably be the case. ) of
ive 0 5 : the tidal area [see (e
irrespectl‘e (t) or near, he ¢ Marl“?lgd if it would appremably_ reducle:1 A s e of
Mangalore “f' couree, be Te¢ “’meﬁ ot ba the case, for though it wou pr.nd-n &c., the area is
would not, 0 but this would 1 os, and perhaps for TallR Ay AGIDES St Roait
9 supral, es, for warehouses, ! overs it forms but an insignib
poragriB " road, for ?’bnfz tidal w,ﬁcezu\;vh;:ht;: ﬁ;’:‘be;: mouth. Most. cortainly no private
g e }?:re in question should be allowed to spring vp- R
with the 1% ¢ with this report (1) © Marino chart sheot 4 ;

. e ing li «plan of Mangalore
ht: :u For reforencept};:"ig;:e:nd (2) a copy’ on tracing linen of a “plan

: ding Engineer, IV
the Presidency 0 1885 " porrewed from the office of the Supe e e ;
from in January . :
ken 12 C.E.
harbour § ; G. T. WALCH, M. INsT.
Circle: ° (Signed) .
OOTAC““N 'y :
15th September ™ o v 7 AR 1 one in
writton 1 have paid two more viste (0 BWAEECIC L g
t V”“min“y i :!9 P"“‘mal s L gl_qﬁeaa#l ara enabled to submit
Sinee o ther in Mo, L inen botween, Novomeh 0y doabs, much improve, the
Febramys saken'f0r me & hioh, if followed, Wit
ndiﬂgs . o

; t the sea bar, though to have,
mendations et improve to some .ean , ing bevond it into.
‘the following ' 4 te entrance sad m‘:ﬁ:szl ngwards of § mile long, e}:be!:)dl:hglwes{ oy
inner harbour un“ "onld require r:::e'ww withstand the hm:m]fm;:v:al‘ll& and would be so

! o -umﬂ&:pne;alohg,m'tgoithel& £
dee ¥ 1d ass consider 1 Foml I recommend—
thaf the work :;:1: it is useless now t:he \nner harbour and its ey and the backwater,
costly » WOrk P0G 1¢ therefore, 10 . or barsier, between the ses & formation of any

ws..q:ha o ion of tbgug«‘i&g;,.' Battery, to Ullal, so that i o
FIRST—ThO R gy '

f he inper harbour may be
’ ad the entrance to &

from “"‘"m{% soa misy bo prevented, 870 0

aoggio"};,"‘d.gw place. '
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(I

deduced the general lines which the proposals to be made . |
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i 4... No.. Marine, Decemser 1895, > ac : iminary TePO 9 (b), it is b:lifvedﬁthit the present position of the
o i T CEm e e TSR AIE VU SRR 12 « prelimin of% to fix it.

o8 (R T ST AT As said in the aﬁout the best, and t’}::re %4 propﬁshed’ it is necessary to settle what width

It will be useless to attempt the ereeutio harbour entrance 18 abOT this is be accomp
b Esindial e B not fﬁcieutly.mrripd out,:oo{t a(:*'twu(:{l "lhe subsequent proposals, if this firet and But before cons dening how

This part of th i e : .
o work will be easy and comparatively inexpensive. From what I have seen In deciding this, o hout such triction 85

d ] ] d ‘g

and read, I am convInoe that what have to be guardod ainst are ¥y | to ¥ 808 of the nveér areas of the a5y

sea, but breaches caused by\ currents and eddies on the bucagkw; tnt id m;t tbh“‘m": caused by the | the lower cou . .he drainage : i g .
T side o e barrier ; when such i

breach i s . . :
reaches occur just before, or whilst the rivers, especially the Gurrupfir river, are in high flood In the prehmmﬂy report t ! 920 and 320 square miles, re_spectlvely, but the railway
! ’

pe provided. - 1ored is that of the flood discharges which have
s ent to be considered,

of entrance ghould P hiof clem

will unduly raise the levels of floods along

they give trouble, perhaps for : ilable, 38 ; i
‘ : years, though , ! tion then available, 88 2 4 £52 square miles. Adopting these areas
SRR s S IS0, S e e 2 e i, e T S
ion put up by private : ; itrivati river. au : ilway, viz., “ Die en’s” ¥ wit , the floo
ot vt v 1y g L o e 1 1 e o Flmargoo th i e i 04000 50
. 4 y protect the inner 1 me, carried up to near respectively, OF 11 a7, cubic feet per
is such protestion that T propose should be margin of the sand-spit from erosio : i £ foet per gecond, TEEP
used, e: - 3 n, and it 000 cubie S
dealtTvg;h ::)%::?tgl.y. % : 1, except near and at the Entrance, which will be 1 foot 8 9:“0“‘1- ‘o‘f g”wa through th: b;till::(;} hour or, 88, 9'fect per second, this large body
but this, i%'will be ::nggsltoowor this sand-spit protection is shown on plan No, A i ”mg'no(:n‘:“s velocity throdg ;::e foet of sectional area of W“te"wag'lfaid “?fi“.nmg] ‘"} effect-
rati ety B4 whish » 18 only an indication of what is proposed, and oh No, A hoerewith ; tar WO Ed aire 28,559 & nired would be slightly over 1.400 foet. This calcu ation is
siderably trom what i are constantly taking place, may render it » and changes in configu- of water F5 500 feet. the width tions, but the width arrived at is about what nature has
derat om what is now shown ; as lvou B 1he taibedths it necessary to depart con- ive depth © * ade up of assumption® oot 17y lieve, be to run serious risk of flooding the
lines in which it is arranged are of minor :; oo ltﬂ protection to the sand-spit is effective, the no iy largely m?recia reduce it would, g
o 5 , t‘ rovided, nd tl% :e‘:'l ‘ of the rivers. s into any theoretical considerations of whether a
o mifcgﬁ D.——Tge training of the northern, or Gurruphr, branch ‘ { l ';:x 02:?03 the case it i'be“'gemrt?or the simple tidal discharge which lias to pass to and
e “« Mari v ’ vr, ; y Nl
may i&ot, as no:{, a‘:e g?s%pet{o:ln ?)352%&{3 timh i }0 “""l&)' of mchro:ltwtvl:t(;rb::‘:lwgm ::t:o?;t: we: entt but }\o:]lady“ y thes fron;l tht;xilcljagog: ll':;% ::’1 1:P:;?1§id21i? (ixfxahli[: yt’h}a ?&(:31(}11
Yittle depth, but be more eo shallow basin, forming in it tort through it V% Y e due to them )
oomP';r{ti;: :tﬁ&iglhtness Of’:’%e:;a{e;lreore;nha e‘e;m{tern; aii'de tgf the b“ckwnto(;, ‘Vl’?l::o 03:;;3:»1: l:: i’&. oven if ‘,ze wl:su ;ll:el :.‘::h:;sﬁﬁw mltvo;!:: t s nocessary to protect the ends of the sand-spits at
e best final width for this portion of Agasian, f the entrad ifting of the ¥ k= 1t ‘1] anewer in the backwaters, where the
; ! the backwais 3 o t the shiftinB = siv thod which w1l 8 h
i s ey, i BTk oo Ve e e e
o il it 1,600 Teet will nok bs too narrow, and e‘;m uqmp e? for this, but an the Pl'-we'(m and the geour but slight " Nor will it do to try merely a modifica 1(31119 bt e same
The redlaniall : ; s could be worked up to wateris 8L 8T “and the Fe % o Flarger, for any uch walls would most certainly be under-
gl whah andait:? v;g.\ob would be required to securc this, is shown on pl oftenodool‘ “king th pﬂ.\teot;ve wred about where they would be s:gnstautt soxt]rces of dgngerhto
of whith, bk theyog adbfeu ﬂﬁ(:‘liulége?recuie‘d by the oonatrgoti:)n of training gr‘;;nﬁ?.ut l;:d: m?:h md their m,,t?nall arbour. Whatever k;%do(;f :,:l{.;];ril;: wh?:i;s egr?no:wi?esr(;ossc}l) ta:i
(145(:1(18131 :}111; !ﬁﬁ: :::’, Ogmneoted iy trainino .l\:%:ﬁs.nnd the width for the backwater was finally :'”-'l""?}:’:ng(i:;il: ; ;t n?::tobeﬂ?gn; ipping ; 1O work practicable at the place meets
5 shown some suggest i ;i ' it will no hidden d8RE]
tilil:;o::lr:;)t ;al;zl{xle:%e;?u&ea]ting ;:mlf thisl’:":“‘jg:,s i?rigﬂ::) t[;rp?))s ;a‘i;‘;:: :xtx Jnou:tﬂt:o gz;l:n‘tood drop + ; ::t:"m"ept “ piling- 5 . Robertson proposed tt{) fix lpnrtt :f the then tmr\l)(.\u}];
) o sites, &e., for the w k o : e af my . these dy quo ’ Hog - . he piles come up to mg
iﬁs t?:d work outft‘.m scheme in detail, and even w(t)x:n? tlx;;‘?{:‘;;"igggd&omﬂt m.llxst be left to whoever In th t;po‘:.e:e;e:ofm. by “8 fowt;’if d:b?:d}:o bg tied back at intervals to others driven into
o ]A gm:gt. of the Engineer who carries out the works. much must still be left to mouth, 0ot tt eh;:we » waling o8 the 2;1 s thick layer of stones, should be brought up irom the
mtecﬁ;::of tﬁe s:;lulimn.gt 1'? asb bo here, givan a{éninst even commencing t water 106y l?md. Ntone It i g’e distance back €0 88 to form an ”}mﬁcml beach for the sea to
prote -spit has been carried out.  Without that protecti g these groynes hefore the the bank U utle slope for some Q10 EC o estions 88 t0 the kind of work seems generally most
wrtai\:] ‘;:;I,},e B&mheﬂ in the sand-spit. protection the groynes would almost ilo heads 1':'3 85T T M, Robeﬂﬂo’;:the reasops given above, it is not advisable to form the
compen:a. e u;w;en t}ix:t :]hdoa vo\a]tfx; (r)lagfrh tv;vhieh lwill result from narrowing the backwater will full kb‘l;p::& is adopted; e:ceil':htilpiles. of loose stoné and instead of it, brushwood  mattresses
by y e reduction i " . ater wall fully guitable 1. " gt back © ; ]
i eﬂimenthozu?t ﬁhan now for the Gurrupir ri\(r)c:; l;nitt l:g ;:omv:o:f\ FAS Sy 0 il va:‘d“‘:‘ « grtificial er,“ ::loﬂ‘d be mf},};ads " to protect the ends of the san«l—sﬁts % st
;’;adnysts:}?lien‘; lal'x m[x;ﬂarlw’ assistance from dredging may bo “: P‘&ﬂﬁlh\e, that here, as in so or * fscin® '.(:rucﬁon of these “De o o oonsiderﬂble part of them will have to average some
st e channel which will facilitate the tidal scour, required at first to romove shoals The 00';” oostly, for the Plhlfg‘, foet into sanc. ” hows on Pla
43 : nooe““"ly o b driven gome < rorms f0F these heudgd aae n? ec(:e:::s _onb StA, gut tl}ey are
g 31'3 I{dﬁgd:i%}::c tmmn;gn glf.o tggmcgtt;me of $he Nétrbvati river near its month 26 fe“l"thloozg osted tlﬂn;ﬁ:;;,ions of which will be rendere ry y alterations in con-
A} st muohhmof S dloska y on % the harbour entrance than is uth, so as to lead the arel’ 9P imation® T in b d.
wator ooning down tho river, runs ronnd L, et of M, pbttide e ditions bedore they **
- ‘?;hwurdl‘ 3‘00'3 the narrow sam.l‘lpit from Ull}:l to} t;:: ?:;;riomh side of the river, and then « ghstract approximabe estimate” for the work }'ﬂcommender;, \{\
right angles to its former course in order to out to sea. noe, where it has to turn at about anies this 7€ "?‘hl' is possibly more than Government anticipated, but if
discharge from the Gurruptir backwater in almost direet o At the same place also it moets the There woomtg Rs. 2,40,000- o, it ghonld be s in u{‘stematw and fairly complete manner;
lhoamlt inside the harbour mouth, which gives much t P‘%’lﬂtmn, the result being of course o whioh amounts & with 8t and another theré, and. expect any really beneficial
drut two branches of the backwater so lio with "r;)eu o to navigation, the harbour 18 t!° : o, & GTOYPO ' alone than desl with it in a desuitory way which
jssuing from thom cannot be made to join at really favo rence o one another that the waters or instabo® ° ot the place

i merely b ile; better 1¢ P ¢ mischievous.

ent:d.taltle 3‘! affairs may be much improved by the tm{g:h angle, but at all eyents the y to r;bo f;:;l' ot only useless bu

ﬁ'f:e: the flood waters of the Nétrdvati on to the ente g suggosted, which will also hef;:n 4
tion, nee and the bar, in the most advantageous

The general arrangement suggested for the training works is shown on plan No. A
n plan No. A,

FOURTH—The fising of the harbour er
oot ity vl 5%, o i i

. the conclading paragraph of the second re-
Jidiabab, except ?’Y ‘pow:“;:,i? with the question of Dredging, because even
1t will be noﬂ°"“I pave net in this l‘; womplete i themselves and efficacious to a considerable
commen: ’ would Mangalore inmer harbour will mever, no matter what
without it the work® of opinion that the works are carried oub, be kept in continuoasly

George Robertson, the harbour expert employed by ry report ; and in his roport of 18 extent but I s> ® Qnt-mte order without * the means ?’?f dredg-
most important thing that can be done ‘;:z the ifn‘:gﬁ,mmm of India, says: * m{.‘.{,.l{h'; 4 Prelim Report, 10(% ing whenever and wherever required.

mouth and prevent its shifting. So long as the Mangaloro is to fix the
tho full water on it that is due to tho e mouth wandery about, the bar will B o
harbour mouth will very soon be felt at the bar.” © « « &« “The effoect of fixing the
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2,400/ 18 | .. {88,0008q. fr.{ afible

6 No. Maring,

T'his final report also does not deal with the suggestion y 1 ‘ :
to the town drains; and the reclamstion l)OtWEf'ggﬂ)ﬂ “31;2:3:. 17 the * Prelit
because the former is a Munici ‘

' . 1 pal affair, and the latter
in (onpection with the proposed railway, is not a nee
with in this report.

n ninary ” one as
4 r and the *“ Marine yard,”
» though advisable on its owp merits and

essity as regards the special object dealt

OoTAcaMUND,

14th November 1895, (Signed) & T WALCH, M. INST. C.B.
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Recommmxnamox Mo ¢, | i
“ Hmda " {o Protect
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0
0
0
00 EA’. 3,800 ' &
0
0
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T kg work for A approxima-
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