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Proceedmgs of the Madras Government, Public Works.

mh August 1876. No. 2.1”

No. 395.  Read the following Proceedings of the
Works Department, (Acoount——General) dﬂﬁd Sxmh,
Nos. 595—96 A.—G.: — '

Review of the Madras Provincizl Budget
Read the following papers : —

Letters from the Secretary to Government of m
10th April 1876.

ResoLurioN.—The Public Works Budget
under Provincial has been prepared for an allotment of
in addition to which there is a grant-in-aid to L"d
and a provision from Special Funds of ...
as also for petty work under Civil Officers 9‘

The total of the estimate nowrenderedﬂmefore
2. Of this total of Rs. 20,80795,&0 grant fr S
cial Services is represented by the aggregate of the two su
and (2), Rs. 14,00,000 and Rs. 3,50,000, making a ww ;
Compared with which the grant for 1875-76 m-
The outlay of 1874-75
That of 1873-74
And that of 1872-73 . B
But the amount given tqmm for Pnblm
lations on which the Provincial Service
amounted, in its original mhg-gty, |
and, after taking off its ptmgﬁm 9@
,.totalgrant for Provineial Services,

it follows that the allotment um
be comdared the normal no




. not provided for in any other

abstract shows the distribution of the

Outla Outlay
197475, 1878-74.

B-SJ

5.05,608| 675140
1,53.904 | 1,46,710

1,066,258
32,353

18,678

6,16,500 | 9,76,862

1,55,000 | 2,035,070
28,500 55,508
415 47,132
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P"‘mﬁ 0f the Madras Government, Public Works Department,
August 1876. No. 2,1

e

No, of ‘";?“t Com'zu::g 2; - lg;:.‘}e]'
| Works. Eatimate. 1875-76.
x Worh m » tha grants for which wxll BS. RS. o
 suffice T Ethexr onm_pbh(mm 1876-77— 1,14,807
L e e S TS bostaes | ageess | 114807
'w m‘iomm e - 3 | 187,524 92,584 4
3 In progress, the grants for which will '
' notmﬂloeforthmr AT
Civil Buildings °?mpl°tff’,n mlf”’ 1,46,169 41,812

g -0 3,01,620
9,0

Commumoahom... R P 4 ,02,870 4 07 424 1,52,000
New works, the ts for which will suffice

for their completion in 1876-77— 95,455
R AN 25,535 4000 LTy
R B o 4,000 / ;

proposed to be undertaken for ‘
there are nn.rno’aoned estimates— & 30,000
e 1 - = L
mml?di“ ) 1ldi E o‘io‘ e e “es . 66’ :
Oivﬂ Bniﬁ;hs‘ ',"' - ee e e . ov® 82_:,.481"'

&) . 5 60!933 X

9. Of the

provision made for Works the following items relate to outlay at

"

’Ommund:—- £
‘r 3 . OOMP“M t,
_' Esimata,  OWNTE g7
“ : . . 2 .76
hyard in eonnection with St. Thomag’ Church, RS. . m:e. i
LB e ] e 8.080 5,000,
B e T e 9,000 1°"3§
Boomut tonehouse ... sl LT 28700 18,000 }9_’__7__,,
23,850
—_— . 3
India 74
01 forhnesfor ernment 3 i)
& deye Sappers, the Gov :

are el
nndu- which the funds for the purp ;

ted Outl Grant, 1876-77:

b of 1875-76.
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BUILDINGS AND ROADSS
CLVIL WORKS.

- @b, of (1

PUBLIC WORKS

Tax SECRETARY o e o
JRNMENT or IND

Dated February 19th.

W Liied

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENlT-‘

6th February 1880, No. 283 W.

€ ‘General.
Establishment-

Read the following paper :— -
No. 14,  From Major H. M. VIBART, R.E, Acting 3
Third Circle, to the Chief Engineer, Public
Chepauk, 24th December 1879, No. 7,630.

I mavEe the honor to forward copy of a report submitted by e

Buckingham Canal, (drawn up after pe onal inspection,) 0B
the Buckingham Cx,mal during the eyclone of 18th and 19th

P

No. I—MEMORANDUM OF OBSERVATIONS M

BUCKINGHAM CANAL DURING THE
NOVEMBER 1879. | -

e
Noven

§ SuE
November 1679

1. Madras to Enncre Section, 1 to 12 Miles.—No damage oocurred

save that the flood overtopped the embankment on 7th mile W i
it down for abdogt 100 yards to ordi th
scour further down. A drainage from the west (from
meets the embankment at this point, and as at the time the K
banked :& the drainage, it went over the weak embankment.

to the lock needs )

Madras owing tc theOoonm% in
not be closed on the above account for several ' e low
embanked across shortly. ‘OxiGthDéoum .65 -

poured into canal tow: m‘.‘wﬁmo‘i 1°°k& h the low g;gmg

level, the revetment

water level being same both sides and ¢ both gauges of lock read

zero of this gauge is 15 below M.S.L. %dﬁn:ﬁhe
10 to 2'2. The zero of lock gauges is 6:12 below M.S. level.
9. Ennore to Pulicat Section, 12 to 26 Miles,—On this

through backwater, no damage is observable. The cut on 1st
money and Pulicat backwaters, widened very much. The 1
shallowed by the deposit of wash down from adjacent plains
highest reading was 6'4 during the stormy period on 18th. ‘The
Present tides range from 09 to 1'9 on gange.
3. Pulicat Lake Section, 26 to 44 Miles—This part of the
the projections of the east shore of which four 'qruhx% 1l
of this cyclone on the mouths of the cut has been the same,

second. cuf; ﬁarticula.rly fared badly in this way, aﬁw &

stormy period was 8 feet 8 inches. Tﬁém open. The

cut through the shoal to allow boats to pass.
the partial repairs done them since May’s cy
particularly has been washed down badly and b
piling with fencing run out at the mouths of
exposing the entrances to the lake wash and silt.

80 badly. The third cut was quite damag

and too exposed, it was left to itself ; it is
on west side. The fourth cut west bank did no
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* 4. Lake to Dugardspatnam Bection, 44 to 69 Miles.—The damage on thig line is of & generﬁ:l .

nature, a general shallowing up; the result of the lake wash over west ban i h low has
been washed lower and ‘preq.ohed. The east bank also has been breacllie‘glﬁf };)fs},lc(:;gbut of no
consequence. Much of this line has backwater on the east side of it also. The flood rose very
high on this section, and but for the timely opening of the Royadooroovoo bar (which has not been
known to open for a long time past) much loss of life and property would have resulted. In the
Royadooroovoo toll office, which is built on the bank of eanal, the water was 2 feet deep over
floor, as seen by water line, this is 9 feet over canal present bed. The flood that affected this
portion of the canal was brought down presumably Ey the Dugarézpatnam river, which is the
sou.thern arm of the Swarnamukhi ; and by the Swarnamukhi flood also, which before it Was
relieved by the opening of the Pamanjee bar must have run southward. ;

The Dugarfzpatnam gauge not haying been fixed before the st d readings are
not recorded, but will be taken from water-marks and referred to l?. Sﬁﬁaﬂﬁ&iﬁ. i

The tide readings on Dugardzpatnam gauge now range from 16 to 3-15.

The southern entrance to the Dugarzpat lak i d to

. Th f ) ] zpatnam lake, which yearly shallows and har

lﬁl::liltmn during westerly winds, is now much shoaled up, and they 1a,l:oy ;e;lt}:) ggntga]ly seems £0
ort, especially about the entrance to branch channel of bungalow.

T :

i (i)e'.ba.rs opened out at Dugardzpatnam during the storm, but one is mow 0P
5. Dugardzpatnam to Swarnamukhi Section, 69 : i

; y £ , 69 to 75 Miles.—In this rea h of

ig:eml shall%wmg up, the result of the Swarnamukhi floods, here and lt‘lgle;g ;al‘ticu .

: ry very shallow places, as short as 1 foct at low tide, and the head of cut at junet1o? ‘ﬁlof

S £ : \
c}:’::::-lt.nukhl has silted.up to 14 feet below low tide level for several hundred feet lengt

The destruction of trees is more visible from‘hence northwards.

this fe.aclfwa'}”}fi?zl‘sk:l}i River Section, 75 to 71 Miles.—The river course forms the canal line in
bet. when this vast ofe W°11'5t part of the canal now as respects short water depth. Since _SeI’tem'
p canal was last seen, the flood has worked a complete change of TIV®" B

very very d ' .
ery very deep holes have been formed in 1};lwces, while generally the bed has shallowed up leaving

no water at low ti j :
w tide, and but for the Pamanjee bar bein% open and the tide 1f161ng'1‘2}1i85f;:

observed this d. Sa ks : 3 ;
always a diﬁie\ﬁ'z lr.ﬁszf.f e :nll be quite stopped. The bar is running freely still.
better if a diversion is mad?t:d&tﬁg ﬁgﬁzeﬁg ﬁ}l)e same trouble is experienced ; 80 th_e SO};);‘;‘i)een
01099('17 forg;;m past was opened by the floods o? t%llilg 2;2{}).119 e s
. Biddav : :
arom Section, 17 to 90 Miles—This section from the combined effect

Swarnamukhi floods at o s of the
Ins d
throghout. At the Sw::n:; and the Kundalaroo floods at the other, has shallowed up, generally

mukhi juncti £
channel for about a h junction a great shoal was tt . the entire hea %
widened also, A q:«lul;r1 dmdhaa ards length of channel, the mouthlrg‘fm;ligx:g{o l?avigg wnddembly

en and 0ob

en cut through this ghoal t a foot ool

*  below low tide hoa b ;
1 mﬁnedh:}ei?d’pssttht {,5030 uld not pass. except aty hithl(xa tO g g ab?:;me of whie
sides. Here and th arge body of coolies on to dee gh tide, in comseq . od both
ere in this reach the canal h pen out, several boats being A€ banks

and drainage discharge, but the breaches are

partiularly, the short depth of water is mostly el " rC % 1n tho sandy deeP

- The Kundalaroo gauge duri
. AT, ' . ¥
and low tide 4-4. grhge g tho storm read 89! The high tide of last full moo™ read 70

i e present, ti .
i8 4'5 below M.8. L. ke readings range from 68 to 45, The zero of gaug°

The Gauge Goomastah :
Kundalaroo ports that for thre ;
Sy y way of mg witin 6 days th akhi flood
in much of flood. d g and after the Sbﬁrmaﬁmdzlﬁmsngﬁe:vi;g been

8. Kundalaroo River Secti
of the canal on south border ection, 90 to 91 Mips : .

‘ er th . X iles, trance
has i,o.rmed about mouth Q.; Tiver ig o'h(‘dmg wp Verym doegn (tlhr.oughout. At then?vlv “hosl
before ; deepening has to be oxual 111 east side, whwh’ th since September & o
head . nstantly done gt ere there was always deep 1

the south entran k the chann®
9. General Remarks.—The to}} e oo fo keep

fell. The platfo shed
ﬁ s about the mile and furl at Royadooroovoo was much damaged and wsn:

clone an " ;
"Xeoe stones have been thrown ownb%n waghng stones, which were damaged much by Mayof

" » ed aw
badl : ) d ay very A
y as in Moy’s oyolone, 1" Tho canal avenne ehan?:am: 3 m-ed.wd»,gm&inmyb\:lt1 oxiot 80

_10. 'The fullest instructiong ;

dlear the line to 3 feet Ons in writiy ;

aecrgy practicable inbeltﬁ: ﬁﬁnt‘drw as Eo‘iﬁil‘i?in;’;:‘ed to the Canal Sugerintendent’.t;

b o il e, o T B o,
side to : ) e to . have
91 b ot tomporay s P o roves

3

»
N

) Pusric Works DEPARTMENT,

P
RO et

ARSI NN

o

the tide floods from the ends of section

as gossible, and not allowed to spread in
is barely felt as the reach of this secty -
very small. It will be immensely advantageous 1

15th December 1879.

No. IL--OBSERVATIONS ON THE DAMAGES D
CANAL DURING THE CYCLONE

Kundalaros to Pennér Section, 91 to 114 Miles
there are no banks, virtually, but merely b
and fell freely. On 92nd mile, through swamp al
The Kristnapatam basin revetment walls, 1
level on this mile denotes 9 feet over can
urred, save @
this mile,
ough backwa

In 93rd mile no particular damage oce

‘ May’s oyclone. With a ood opening on
! will be saved in future. This mile is thr
" mile is shallower also now by the wash into canal 0

two breaches west side from want of drainage outlet; c&

being deep sand cutting. The 95th mile

by wash, the ramps ab cattle crossings b

i On 96th mile, half the mile being in dee

rest of mile is through backwater with low berms, W
ached and W

0W6d9
: and very rare
m canal and’ 4

the Nalatoor drainage enters, and the bank was bre:
the damage is greater now, and all along it the canal has
On east side also an old drainage outlet breached wider; th
mile distaﬁ &
. e
farge Avan
:on. filling uP

but has now nearly closed up ; this bar is over half a
On 97th mile the flood mark is 104 feet ; there is no partic
the flood mark is 10§ feet at the mile stone, but 11 feet w

A bt
A NN

erms, throw

v\

AN
X

S R o

FEBRUARY

AT

and from the Roy:
to the lake as nOW, y
y long
£ the Royadoo

OF 19t

al bed which
further

deep sand

.

sand cutting,
hi

189

a.dooroovqohbaf
e
By dal influence 8%

bar keeps opeR:
Sub-E
ham

and the ti
T0OV00
8. OTTMANN,

xecutive Officer, Bu

nal generally S
ou

mile
has shallowed
jch did not

AT IN

here the

joins, and which damaged the canal and banks seriously at junction

v length quite, low berms w. neral 1
& ckion: * G SEK it nzsh:gt m ge shallowing,
the mile stone the flood mark seems 10 feet.
'5&0 1§ﬂ<}0%§2 %lavoo 1.I(éerx-y), which was before shallow, has
‘ e cattle ram
102nd mile the old May’s bre?;chbr::c o s By
ably, but o{ nc()1 consequence : this bar,
and now closed except at high*tide; a i
quite ; the low berms genemjhll)g on this mﬂgx)rtx mitte
was no pa.rti{‘;ula.r (tla(;nﬁge: I{; 103rd mile t
which was obstructed having roken through, tearin
for some distance beyond also, the fnwpatﬁ, berms Engown
' . swept down ; the locality has the a
by Kt:ggor toll ofﬁoti,fthet ohaif?lila.
‘ recovered) ; the canal Tor two ongs len ite si :
the storm wave throuih the bar a mil%sbeygtg :l néf;: %ﬂ,
ar that had not opened for ages,
canal bank, opened out by the storm wave evidently
impounded Kodoor drainage increased the <
canal. Canal quite shallowed up at this locali
mile : the opening in bank on east side is a
breach ocourred by drainage from the west mot
flood tides only flow over now ; & permanent
the flood mark seems to be 9§ feet. Iu 105th mi
from west overtopped and breached through, no parti
here; the flood mark at the mile stone is 10 feet.
mark 10} foet. In 107th mile the flood mark is 103 feet;
canal much shallowed by the junction of a i
locality and now closed, over half mile di
‘.hfnﬂse’; flood mark seems 9} feet.
1:;1“ built of raw brick with thatohed roof;
vocate its restoration. In 109th mile
drainage enters canal here, which caused
OUTSIDE ¢he west bank is distinctly seen as
- opened or probably while the sea-wave

o s g
P o r

On 104th mile an old

, save that
On 100tk mile there

rmitted the
e damage is very ger1o

earance of a
apparatus of to

ning

g 7
The Korotm'.
x
o bd e
10} feet,
bar

wards
o

_whicg' r?;el

o
bar havin
flood
b 106xd
and was ‘l‘::? b
carefin e bas
tﬁaﬁmy, and_gene

g o
will be W8
/e except 10

In 106th m

the result of
themttemnogunngeﬂ :

deepened very

o hank also
flood to 115€

1d

canal.

long lrum«mﬂ:
bar

e ed., but now olo

kept xtout- Extensive OV

0, No.

I

.

ONE TO THE B
AND 20tz NOV

—On 9lst mile nO d:
er

rtwﬂl&ﬂy’
e '

)18

: s have been all
e e e
been BW!
having

ey

OnM TG ¢ nNo.

't

no

983 W.
L S L e

being locked in 88 Uk .
ial

3 ik
anal Division.
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was done, as

the flood T088
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4 Pusric Worxks DeparmumNt, 610 Frpruary 1880, No. 283 W.

‘%m
. wanted here; the drainage channel cut o
.

this mile. In 110¢A mile the flood mark
old field drainage west side, and east side

i

on
utside west bank here is a sham ; no Othgihdfaﬁfogneg ab
seems 9% foet ; there is a large breach on/ 111tk mile
consequently eroded by the impact. T:lerain&ge» an
flood mark seems 91 feet; except at north end, where banks were made across

4 4 i in two
which have been swept down, no other damage. The 112¢h mile crosses A fffﬁtafg’;mﬁgse bars,
arms, of a furlong each, which is the Gangapatam river and backwater; bo
the southern one rarely opens, but on thi

. en
8 occasion it did. The northern armhbﬂfli;ﬁel;ggno&y;
but does not continue so long ; on the turn of the wind to south it 'mll,close,lt 2 had its banks.
the southern arm which was bunded across quite, and weathered May’s C)I’%m:;m- is the river
completely swept away ; they should not have been made at all; the n?h" ' the canal is very
proper.. Two furlongs of this mile are through deep sand cutting, along w ae foot ; (there being
shallow by wash-down banks and berms. /n the 113th mile the flood mark is 9 fe ] ’n the cattle
i pack up in this lecality.) In 6th furlo %} oach both
eroded behind also. On 2nd furlong also br 2nd fur-
arm of Gangapatam backwater crosses he(;e’ ened old
banks that breached, mentioned above, ”‘Iil (15 ghallow
ar now nearly closed ; this crossing must be maintained open ; the canal g("ngﬂflee)’; flood only,
along 1st furlong, being through deep sand cutting. The 113th mile indicates mile, 23 furlong,
the %ennérbeing 1€ar ; 1o particular damage, banks eroded behind. The 114th mile,
is Pennér south border. _

long, but was banked across ; it is these

; ing the

2. Pennér River Bection, 12}; to %6 Miles.—The Pennér gauge read 93£:23ngd-spit

cyclone. The tides since have been zra,nging from 72 to 8'4. In the southern arm ar. 1t has

in midstream is extending still eastward, which sends the line of navigation nearel‘t ol arm is @

extended since March last over g 100 yards from my own observations. The Celill':ed up since

mere over-flood water-way. Though generally deep heretofore it has much & f the island
November cyclone along north border, causing a great obstruction at the mouth o

. 4 at men
cut ; in short there is no water over it at low tide, and the il is 80 fine and seml'fll,ulﬁ,’ thressure.
; the poling rods go down 8 to 11 feet in it, with very slight p
Stuff like this only a dredge it wi

; have
more than in May’s cyclone, b“t 1t's E}O;dgzithern
; there is about a foot of water, perhaps less at low tide; th

re has
deep now as after last cyclone ; the south: = ES‘IIIJZ river

ch, thus obstructing north mouth of island cut to some extent.
bed, as in all these

1 arm
cases, alters year after year; but as I before advocated, the centra
should be closed up by training ¢

deep and bars well

ently
© Tiver 50 as to keep the north and south arms ﬁ:ﬁ;ﬁlo
open; the central arm bar which opened in the cyclone has a
up securely for the season.
3. Pennér p

ydaroo Section, 117 to 124 Miles.—
; flood mark on il

indicated only
© Seems 104 feet, though the gauge on southern arm Pennér ,lndlgaég.mages
93 at the same time, and in the canal south of Pennér 9 feet. In 118th m‘fie l;.t one end
Particularly, flood marks 103 feet ; generally shallowed from influence of river floods 1st furlong
and Ramatheertham drainage at the other. ] 3

m drainage having no outlet, and no other damages.
generally for same reagon as above.  On the 1204,

about four furlon length ; this back ; the
. for outlets anq in’I;:ts. gItn bunds " were swept away and bar :Oé) elfr(lid’ ttWO
nks . s but merely low, flat berms with very flat slopes outwards ast side.:
openings given for dra; i ; pening left, unobstructed on . the bar
Tn the recent cyclone the flood rose and fell without injuring the low berms;
opex;ec(li, and has sinee cl(:ied, thﬁ hi h. o i d very much.
réated a permanency ; along + e reach of this owe
The. 1916t mils. hag 1 L, flood lino indipatoq "o, the eanal hus shall

. ally
ted on it cutting, gener
shallowed by wash and influence of floods both Wa,y:n .'}Phe ?Qgﬁds?,’,’ge is also 8 _llow. .
by the same influences; is through deep cutting, bankg Somewhat injured. The 128rd mile ru!;e
along border of backwater with low bermg generally, wh Jured.

since May’s cyclone, the flood having ri :

g rise
are somewhat eroded. On the 1241

: ; the
In 117th mile no particular damage;

mo
hich ha suffered very mu r
b 116;:}‘1 iallen ﬁeefy 3 t}vxg h?gtx banis W}:l’"? thﬂt xs‘;-
¢ s ] ur O'Ii‘ , th ust SAth
A e e
Thti‘ POrttl’onre:’t"gon;l1 éf t:h fbmn}g: 18 along border of backwater, not much injured since %?;13
cyclone, s A

hi‘;e g ¥ing then been Washed down ' Joy ; the canal is shalloWw

is wéérdpfﬁm;fwﬁesﬁﬁm;&;gfe Iﬁizgspmperfi”  furlong, but the high food wateryel
of canal the country is a vagt SWam . 1 I0T & great part of the year ;

110 during the oyclone, Witha], Hevg‘gre tﬁe 00ds have time to spread. The gf;urgefie red
to is one vast bed of oyster, % range frop 7.9 to 59, The swamp abov

: ut
tioned, is high and dry over low tide, for about

L
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Pusrrc Works DEPARTMENT, 6TH FEBRUAEY

o

i 132 ppilen.—The 15ER BHE L rnd el 26k
5. Pydaroo, Chippalairoo Section, 124 to?—iwh. The westbﬁnk’;;e washed. é &“’1,“1 as
55 ile is alon ’the border of same Bwﬂ o nf;erad save ”mewm] Emt mm the same h eodm”k
'tghz.sllc?:veb?rm ingMay’s cyclone, has h {) s:nd its west banlkz,?:h milehas & 10 faef;1 s high
Wﬁm’ Y & rW % B o TR Tt
mile is also alon th;b0§$h2§?$5wmewhat m:l;;e ﬁfgs waterway ‘;;2 ffered more SN
by P%Oidmgilmrf\;e: isy crossed on 6th furlongilbuhw west tl}:&v;aﬁb b et
oty Borlers 84 th6 2 ‘dad 8 furlongs ; e - oned merely ; tensively T“‘ “On
ﬁou’ lone ; the river-way OPGmnis has bar is very eﬂood mark ,1; AL
:gi;geyvr:ﬁ?ﬁe};anks badly eroded. The ESkfpi?}}y i h”t:bm‘ opening (th1s W83 g
= % b muc 3 t wept AOWXs T,
irecti 28th mile has been adjacent t - also SWOPS T
?::tfglrﬁginoﬁgth{haﬁg have been entirely Bw] ea pntk ::3551’:11 'gnd e hblggfts‘;’ h -
drainage gossing bunded across) ; the wes}f; are. adjacent to bar, amte be the m 1
east ba%lk also breached opposite, the breac e:hells being eroded e;-ldl hallow on the W€ 7O
left of both banks on this mile are mere she the is gen 1%)0& mile also the S8, o
furl re scarcely injured ; in deep cutting ; 8th furlong. On
tﬁ: %I;ég:el?es and more 80 at Es{l: yég;fyan‘:i“b reached in seivl
i led behind from outside ac ;s k seems
is lll)a.;1 13;6:20}(,1:111{ also eroded and breached ; ﬁo{:}o?:rand since b
tg 5 st side, at old bar that opened in cyclon or breaches. 7 laces. _The 19080 1 e
ind, and in places washed down, with Soes. and washed down ia ¥ somewhat inside, the banks J
E?hllil%:a;:l.l Baﬁkﬂ geneml})y mﬁhthtmdeﬁﬂ nerally imm':?,ept down m]w&»’j’ jsatend _
a flood mark of between 103 &EE 'd:?t:m 8th furlong E- ber!!!,(mi . Do, e action 0
outside. On 1st furlong breac ¥ 81 ' The 133rd mile, the ChiP e suffered ¢ Chippalairoo
on this mile are more or less low berms. long has more oF th of the can: ‘ is no
t bank, for the 5th furlong . the mou but there X oo
Ol ponlaeo o s T and e down in places %"t boats st D ring
south border is a great shoal, with a gully cut % erodedy and e il
water at low tide ; the mouth on east side has D this mile:
mouth therefore considerably ; canal much Shl:‘;hw This s jost such . the ever
- . T A 0 .

6. Chippaiairoo River Bection, 1%3 fo * Miles. channel along }t:h bzg %lhad w&‘;: ‘
Swarnamukhi, and quite as hard to maintain a %eegmyhms furlong lwhi for years had BeC
shifting sands. The river on itstsoatig bordgl(i siwt:%l; southern b::;ﬁ:n floods has 80 M

into high flood waterway ; i ) open mo!
31;91(111; the §lee channel alonygbed which was staked Oﬂgrdmd_ their remoin
altered by cyclone floods that it became necessary to “hallower th
channel alignmexlxt resta:ok;)erg.; the be'gheon the whole is < e ‘

d hannel very uous. e gauge the €
g?go fsplseth, 10-50 on 19th a{\xg 20th, 9°50 on 21st, so that the S, 54
was very long hereabouts.

e tide readings now rmgqaf:ufﬂ.“ Par freely open: s 108
needs to be led away westward entirely, leaving river bed to i

the
60 yrer 34th mile B
7. Chippalairoo to Mannarco, 1—? to‘T Miles.—In 1

eroded :
. The 5th and 6th furlongs have mhﬂlj closed 5
T (%so?7ﬁ‘itgﬁong breached both sides fnsd ran to & \;"" “W] g, outside
cllown re more or less much damaged. On 8th furlong hig vory low_ sesboar
}?n ar\?mshed down. This mile is ex seaward to t‘he son £id0
e
and , by the spill o ,
I;glcflt:oir‘?lﬁﬁ,rlzl:)s} banks much washed down ; flood marklg S
also ¥ Sadh: Danks very budly orodod bbind s breach on banks
therelwashed down. The 137th mile has the same 11 %_
138th mile has also a 11 feet flood line, no mﬁﬁ % breached;
In 139th mile also the flood mark is 11 feet. R In ‘m
enerally washed over. Tummalapenta is on f..hlml&“w erosions b s §
gistinctlv, low berms and bankg ; Do material ‘injury, ‘as. in above nnle,
On 141st mile the flood mark is 11 feet ; low berms as. % ‘
which must

; Jow
not materially. From 142nd mile the canal lelm‘&‘
cutting from 7 furlongs. The first seven furmlon;l :
behin: On 8th furlong breach east mdq b 01
143+ {0 145thmiles, through deep sand cutting, there T
Wasgh ; at 145th mile stone the flood ma:iukall seemﬁm ® n 147th mi
13 foet ; deep, sand cutting and canal s g Al
On 1gt furlong is a great breach west mde,“ from s
outan opening, the country about bemgg:h_.
overtopped and hreached west side. Onith
what: * Flood mark on drainage channel anmdf :
On6th furlong also west bank overtopped o
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the east
at bridge, on old coast road which now forms west bank of canal here. On 8th ff‘;gofzgt . exceph
bank has been washed over somewhat. The 148th mile shows a flood mark 0 s it ng,' where
on 6th furlong where west bank has badly breached and swept down, and on 7tffn d, the banks
same bank is badly eroded behind, the rest of mile has not materially su “ri cide on thi
were washed over generally by outside drainage ; drainage inlet required on.Wzsthree 'furlonlfﬂ
mile which has shallowed. Z'he 149tk mile also shows 12 feet of flood mark ; the hrsh' h origina
have erosions bebhind. On 4th furlong the Ramapatam river so-called crosses, W 1ce b 5
had merely gullies as outlet and inlef, but in May’s cyclone these openings “{)er rovided for
enlarged. In November cyclone they have still more enlarged, and need 0 ,? Ii)s indication
permanently, as this drainage runs to the bar adjacent, which opensy early, which ecially @
enough it is not to be trifled with ; the 5th to 8th furlongs banks are badly eroded, e}fﬁve suffer
bank as the river runs parallel to it behind ; generally the banks on this ml}e 123 feet;
—this mile has shallowed. In 150tk mile the flood mark ranges from 1.2 nd breached ;
the 1st furlong east ba.nk,'which is exposed to the bar, has been swept do“"" Q“}w:e game Way,
the west bank also somewhat damaged. The 2nd furlong east bank suffered 1’(11 cutting, 10
and there is a great breach and bank swept down. On the rest of mile, 10 e?ie pdovvn some-
particular damage has been done, though west bank was overtopped and wash flooded  am
what. The Sub-Division Officer’s temporary bungalow in this mile W88 g
seriously damaged, and had to be abandoned by Mr. French’s family, who were this mile hﬂ;
at the time ; the storeshed all came down ; the toll office had its roof biown off 5 ok overtopP®
shallowed somewhat. The 151st mile shows 12} feet flood ; 1st furlong west ba 59
and breached ; 2nd furlong west bank breached ; 3rd and 4th furlongs overtopp®

8
east bank eroded ; 5th furlong eroded both sides; 6th furlong east bank much dom
west bank eroded behind.

banks for a full furlong.
The cyclone of May made
glg,. an(llﬁ n(é d(()lubt extensiv bars

uring high tide washing across th i ich i ¢ re two
e w%l o upht?ga.]l . e crossing which is very deep ; there &

This drainage was originally embanked with a small 129

shallowed-

being exposed to the bar has been badly washed behind also ; this mile has laces, 80

1562nd mile indicates 12§ feet flood.
east bank also badly injured from the E
also there is a breach on west bank.

berms only. On 5th to 8th furlongs
153rd to 160th mile the canal runs in ve

There should be no banks in these furlongs

rders ; flood mark 12 feet ; oD
e

% - 159th there is a breach on west bank.  On 1615t mile the Mannairoo crosses; th

side has been bedly breached by the river,

up; the 2nd furlong also from the river flood has b . q the
longs have heen quite swept away, Sty det. bibut,

bein, : . proper
be no banks on these three furlongs. § Sose high flood watervay ; ProP

uc

ba,nks Y
y there

. vear
8, Munnair River BSection, ng s
now deepened extensively, and-has swept d i »

: pt down much of rth or left h
“:B;z ‘.n“Othf head of canal on that side. The gau;Z h:vi;‘; Il)l;:m sw(');pt o § bﬁ, 5t1°ng
¥ aﬁd.n!?e ;ﬁol;gogrd;‘:i register of rise of flood, but the flood marks are see™ ae from 3

b8, is river crossing | been i
Sng 18 very, awkward, to which is to be attributed its very
on the canal, hoth sides for several miles, which it si oy . 1y
i . t sil de leve
18 8 good open bar throughout the year. O 14 silts up to almost low tide

Mile.—~This river which was very shalloW i

gerl

out, the drainag the canal is a complete wreck in

ero
enlﬁie;iogna t%at side ; }; great sand bank also

ormed across the mouth; wesb b
. mark seemms 113 foot, 1

more or less washed down i

© 3rd furlong banks also are badly damaged 877, -
i or less swept down, anq boen gy, t down and breached, the 5th furlong wesb k
dostroyod, the east Hadly arodey "Lk badly oxbded_bohind, 'the o1l fastong west ¥ resd

eroded. Tﬁm » What, i'?ll:f;nh furlong banks have been destro¥ed an

i e £ ; of banks are mere shells: the Sth banks
Mumosizon.  The 168rd g, jpgery | y be s |

urlODS of

812 foet flood ; the storeshed and overseer’s 8h€

On 7th furlong the Elekarroo crosses, and has swe_Ptlt opening:

. the open”
large openings hoth sides. November’s cyclone increased he waves

o outlets are required to the bar here, which is very 0% gtill oper
ast
ppearances. On 8th furlong banks have breached, o e

On 1st furlong west bank breached several ‘?nd furlong
lekarroo floods and exposure fo_bar. Op @ but loWw

also banks overtopped and somewha.}t; damag® ’ froﬂ;
d 1 : uc 0
wash off banks and berms and erogions Ofrgo, eep sand cuttmﬁ ,land m 1st furlong ‘o

which runs parallel behind, and canal B Eoe thisg

has
ing
poth
-0 to
ho gauge has since been recovered. - The tides T80E° -/ offect
early 5 i

tion
9. Munnair to Palai sopn. 150 . 169 : this 8°
R i el b Bt B, A
indicated " b rd and canal close to sea; the storm wave from d

y the effects on t) b f : wn of 8800 ed
S e U R e
Prse g ges leading to which having been obstructed by banks. On 16187 773 an o
8 east bank at; river junction has been %uite swept away, and canal mouth et ero%th
dos
th banks eroded behind, the same ; h furlong» ¥ floo
long. Lo : , the same is th 6t . the
T osurlon B badly broached both sides, and mone oy Joss swopt 49 gt bank
1 . mile has 11} foet of flood mark; the 1st furlo™ sb"'dy‘
daxnaaleé ‘and eroded m:ﬁt ‘?&nkbadly breached and damaged ; the 2nd furlong d brea,ohed ;
the 4 Monghmhha“ 8 3 th kmo.l:;
ui

OW seaboard, and may be said to be a continuous 1 on this

MGt as e e e S s A S

e b
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: reached ;
vill to canal 12 .
mile at Oolapalem have been quite swept away, aﬁg arzgd ggniﬂﬂog banks bohmbmwhd anet; :
the flood went over banks quite all along, . 3rd to 5th furlongs mﬁn"‘mﬁs no water ; P
shelled, bar adjacent runnin, (irom the Munnairoo ; d hills swept aWay, ol wash across ; i
both sides ; continuous bar adjacent now nearly closed, ;a:;‘ The high tide wav:_eﬂh banks ; DO
at low tide by reason of the filling caused by breéfm h deep cutting and g 868 waves.
canal through breaches; the 6th to 8th furlongs are ﬁ bank particularly by the east bank.
damage to them inside, but quite eroded outside, £m through deep sand 'deep sand
The 164th mile shows 12 feet flood mark ; th{s fyle malso 12 feet flood, through e:ﬁ,g by
eroded behind, canal shallowed. The 165tk mile shOWBhes both sides, with & = outlets and
cutting shallowed much; on 5th furlong great breac flled up here; perm ent w materi-
and waves at high tide washing across ; 0‘3’“31 aee breaches ocourred, bub BOW s
inlets are roquired here, where in May’s eyclone side only. _Qn 1606 2 e ) g both «
ally enlarged, the banks on rest of mile are eroded ?(‘1’ i ions east side. On ﬂh. the 8th fur
6th furlongs, through deep sand cutting, only oufsl eﬂe;:;l waterway of drainage; :
banks for half furlong swept away, being across high ing across; this aust be
long is a continuous breach, with an open bar andm‘? the Palai
May’s oyclone, and now has extensively enlarged. » uite silted up ong
banked ‘out, and only an inlet will then do here; m"l q tinuous breach bove furlo
mile indicates 12 feet flood mark. The 1st furlong 18 “h:’inw ntinuously with the & outside
adjoining mile. The 2nd furlong for half length is breached RSV Sy, but moe
The 8rd furlong is badly eroded, the 4th and 5th furlongs e th open est
eastward. The 6th furlong has a large breach to OﬂﬂtW"dbE - preached and eroded s 2nd and
behind ; the 7th furlong badly eroded, the 8th furlong badly and are mere remnants;
mile shows 12 foet, flood mark; 1st furlong, both banks eroded an€ P 0
3rd furlongs west bank nearly all swept down; east bank roded; the 5th flﬂ‘l°“gw1ong
what is leff badly aroded ; fho 4th furlong banks damoged and erOTRY Ly roded ; SHREUET
and eroded ; also 6th furlong, 7th furlong east bank swept down, 9nd furlong, the 1t furc
both banks eroded behind. On the 169¢h mile the Palairoo crosses on ntire reach r0 B
banks destroyed and eroded, being across high flood waterway.: The °en
to Palairoo has shallowed up very much, particularly at Munnairod
breaches canal quite filled up to low tide level. , ¥
10.  Palairoo-Moosee River Section, 4%3 to % Mi’“-“m? the : . &
of 169th mile, and the Mooses on 1st to 3rd furlongs of 170tk miles U8 5505 ‘which wes Yo :
distinet ; the_gauge tide rea.dm,gg range from 7-2 to 3:9. The usual very deep. |
shallow previously, has beeom e very deep. The Moosee keeps 85 to. From —to -y *
rivers have open bars, which were continunous during cyclone, but now IGPG'V Ak, badly breaeh;sf i
is in a cut between the two rivers. This cut has quite silted up ﬁvgaﬁ“ be s% M
at which breaches the canal bed is 15 inches over low tide. hen I was going uP was all .
channel round the point eastward behind the bars, and this °h5m?el “above deseribed, but m
right, and boats navigated along it owing to obstruction in the 0‘1‘5 » u,nnod the sea to encrod
return I found the channel nowhere, the hight north-east winds having only practi a
inwards, and the channel has thus been locked ; the cut i’ﬂm’e-ﬁm‘ either end, it filled up
tide ; this cut gives trouble yearly from the combined action of the 11V L
May’s cyclone and was deepened and is now much worse then before- - .

11.  Moosee, Gundalcamma Sections, e, I Miles.—This gection

2 7

Palairoo Section, is a wreck from 178th mhe to the end; the : funt
and is one continuous bar, and very extensive drainages cross, s bad
across. The canal has consequently shallowed up much in | g ;
quite filled up. On 170th mile the 3rd furlong banks are 8
shells of them are left, these banks are across h:ghw e
be maintained and should be levelled down. The 4th and <3
badly breached and eroded, 6th to 8th furlongs are badly eroded
across the high flood waterway of Moosoe(:nge slopes I e
consequently ; flood mark 124 feet. The 171st mile has 13
high banks, borders eroded, west bank outside
outside also. The 172nd mile indicates 13 feet flood;
borders washed down in places. The 173rd mile
borderd slightly washed down, with breaches at Yafiie?
result of Moosee flood. The 174th mile shows also

ramps breached, west bank eroded as on pr

deep cutting, banks somewhat overtopped W
~eroded behind as in preceding mule; S0

ﬂggnp._mmgmizﬂmgkou@osi, 13 hd
Teason as in above miles, banks overtopPe™ o = my,g st 1

eroded.  The 178th mile shows 14 feet mark- i

X
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' remnant of banks before and behind als

, to 7th furlongs,
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i ; nas beell eIO(iO(Z(d (b.y hl() S0 Sl .l“ ‘ ()dﬂ, ﬂznd the
v nd. ﬁlled Oan'a‘ pp , \ v ] ) 10

. through deep
cross bank at north end badly breached and destroyed. The 7th and 8th furlongs throug
cutting are not particularly injured. '

: iles width,
The Moosee flood spills over the entire country on its left bank froT 3(1:) :nlg originally
extending from trunk road on west side to sand ridges of coast line ciln easm»l i through this
discharged by the Thondaroo creek into the Kottapatam swamp; t e Oabut the entire bunding
drainage valley, and its high banks on west side offered some obstructmlflS, this vast outlet Wes
up of the Thondaroo was injudicious, as objected by me all along, ,?}1; duty; the obstruction
substituted by a petty channel on outside, which would never have done1 e huty 1 Lsohent T8
therefore raised the flood level in canal to 14 feet in this reach, the on yd“; h)(; adjacent villages,
this very high flood line hereabouts. This rise of flood outside swampg d line. 'I'he Toad to
and it is said damaged the Allore tanks also close by, on borders of floo

erally suffers
Ongole was also breached badly by the unusual rise of flood, though the road gen
more or less in the same way in ordinary floods.

bridge
OTAr,

The 179th mile shows also 14 feet flood, which went over the apl‘)roachesloza'xﬂ;f:ﬁ’e 3 tﬂe order
at Kottapatam carrying them away ; but withal the bridge stood firm, B(t) to 3rd furlongs are 1
for dismantling it and ordered approaches to be made up again. The 1s o The Over
deep cutting, only west bank somewhat eroded behind, owing to exposure to

L awer tho 4th to 8th
oy way, 'he
: d store sheds at Kottapatam were all knocked down and swept & wamp. 1
;zrlosngasl,l baiﬂ(:):eovertopped more I())1' less, and west bank badly eroded exPOS%dt:EQt?on, the high
flood mark above bridge is 14 and below it 13, the result no doubt of the 30 ds mile the canal 18
embankment the road offered till it breached away quite. On 180¢h to 183r

ite erode
through swamp and banks quite exposed, the west bank more exposed has been qw
behind, washed over and damaged, and canal shallowed ; &

ioinally
he east bank havingl bzen El)‘l;zlég 11118a4t71
made a Jow berm more or less, did not suffer much more since last May’s 05’08(;2 which has an
mile shows 12 feet flood ; on this mile that vast drainage the Mudigondy cros
open bar at all times.

This drainage ordinarily spreads over several miles Wl:llgxl:oe of which
banked across and drainage forced into the opening of stream proper, the conseq
has been that the banks on this mile hav

sited 1D

e more or less been swept away fzngn;}egznd-hﬂls.

canal, shallowing it much, The seaboard is very very low along here, withou ross Mudigonda
The 185th mile flood mark seems 11 feet ; this mile, like the preceding, runsl . geaboard as 1B
drainage, and its banks more or less swept down and otherwise damaged ; otV}Vl receding two
above miles with continuous bars. The 186k mile has the same features as : fz GE’ erosions 0
miles, and as badly injured ; low seaboard, continuous bars, flood mark 1 .

: t furlong
0. The 187th mile shows 12 feet flood ; on 18
great breaches with a bar o

1 materially
pened out; furlongs 2nd to 5th borders swept away and cana
widened, the result of Gundlacumma floods, b

inde n
anks somewhat injured and erodedd:)é’hto toe ©
6th furlong east side breached, banks eroded inside and outside, canal borders erga,ve been swephb
banks; on %th turlong the banks made across Gundlacumma high flood waterway

away and canal head much shallowed. The river Crosses o

n 7th furlong. e shallowed

12.  Gundlacumma River Section, !% Miles—Thé river right border seems I?mther left ab
than before; the Ileft border remains deep, and is gradually eroding AWy,
southern side; a great shoal has been thrown up at m
deep channel b

. however
outh of canal obliqueb:)'ult?‘zllll;gerially on
eyond ; on north border the river erosion widened channel M
east side and th

o side only.
threw up a great shoal at mouth, leaving a narrow channel {;’;2 donmark clearly
The gauge having been swept away no register was made of flood, but the
indicates 12 feet,

; : : o for several
13, - Gundlacumma to Rumperoo Section, $§ to 1317 Miles.—This section als
miles has' a low

: d by the
exposed seaboard with several old bars, all which now opened by
drainages which were obstructed breakin

i s 11
. g through the hanks, The 188th mile M
to 113 flood ; 1st furlong, erosions both sides,

. 91

canal widened, and banks als(;l eg%?legu’rlong ;
no particular damages save erosions of banks and borders; the it breache
breach with an open bar, this opening should be a permanency, i{om1 mark,
in May’s cyclone and has breached still more now. 7The 1894 mile has 12 feetd drainage ;
Ist furlong erosions only; 9nd turlong badly breached at old obstructe articularly
3rd furlong badly breached also and eroded, bar adjacent ; the rest of mile not gd . except
damaged suve erosions to banks, berms, &c. The 190tk mile shows 12 feet flo ns’;quence,
4th and Ist furlongs badly breached, the other damages are erosions merely of no €0 articular
bar adjacent. The 191st mile shows also 12 feet flood. On first five furlongs no P
damages ; 6th furlong for half its len

th wi ] y ed H
1t f“l'lOI] t 'I g est side SWBpt away, and east ban bﬂ‘d y (,l‘(.)d
‘ g, greal reach east side to ba.r 3

e
this opening should be kept as a large drainag
has to be disposed of here; on rest of mile th
12 feet flood. The lo

N 6o s
e low berms escaped. 7The 192nd mile (lln(lilxlc;tiae
W berms on this mile escaped, the higher hanks have been eroded,
and outside in places somewhat

i8 -One enormous

eroded. On 7th and 8th furlongs west bank washed down
uite and east bank badly eroded. The 193rd mile shows
g\ulongs breached, on other furlongs banks washed over

also 12 feet flood ; the 2nd and ?;‘1(3;
inward shallowing canal, and s0

Y breach
- erosions on outside. The 194th mile, sundry

. . t
ewhat l_nlm'ed’ Ps and eas
_mile and is bed of creek ; on 2nd furlong west bank som osed to swam

i t sev
* opened out on the occasion of this cyclone. I observed tha

M

ashed
os in several furlongs; banks also W

k is 124 foet.
over depositing into canal and ‘;aroded bet:;(cllry %’Leﬁﬁz and ero::;)ens‘; and w»‘«h][Naf "‘r&';;;
ix fo 08 AARORN both banks swept hed before,
pia ﬁ“t ?fhfufr‘}:ﬁgs !‘:zstsebl‘:nk breached, 8th (}ﬁ;ﬂ?:ngx creek. This lmgllet br;z: 1961h mile has
horth d bei o flod waterway of Fedda ) ired for outlet and inlet.
Illxorth :nndeflmn%:vct:})mwing articular waterway req
has exte 2

long of preceding
he 1st furlong is a continuous breach with l:gtf_‘:‘ ik %wapt away ;
also 12 feet of lood mark. 'The

being @ dmoreorless i
: cicos more on east ACRE | eached and more O C80

3rd and 4th furl_ongls, :}Zd e‘g‘gﬁ%ﬁ fb&tll:)ng; on 5th furlong({b:gl age inside, ont:lgierf:rsll:::“ the

bank also otherwise bzsth gdes; 6th to 8th furlongs, nrfh%mﬁampw is joined & have more or less

KO 1st furlong, not partioularly injured. The R&wRIC g watery Y i should have no-

Yy P o i b o et B auch shallowed. This reath %5, Ganjom

2 to 3} furlongs and deposited in canal wlnol'l 18 n‘li fall freely. The to pioy : ;
Dot m?);-ms over which the flood can rise an is permanent ; always 0p€ o recorded, I
o et e U s i

bo
& to banks, &o., aincl\lding many
General Observations. (1.)—In addltlonggpdamagh ced and thrown dowt, ;
have 11;46 stat: 3 hat several furlong stones have been tensively sown Over with
BT D e it
! » ]

ic ?Legh:vhioh 1 (l)mvg ordered to clear away before it

Pru bt ’

' sed for years
had been olosed 10 OO0
(3) Al the old bars where drainages went to sea of olgr:lnf,lf these bars which were 0P¢

soon
o s <aid will all close as SOOT
- d it is said In those places :
hen I was returning, &0 B0 Kooy osed o
when I passed up had all but closed up w’ th ent 11ve reaches of canal 5 H
wind changes soythward, leaving only the %‘“w passing the into the swamp
ashgrl: the oin:l is ver;o ;i)se to the bars, I found difficulty fﬁe boat out of canal 1 i
z) the bars by reason of the waves washing across, dri

: the Munnair
the line from d wash
on an
4.) That a storm wave was blown up the mbou%h:uerzlsiofs of the sea 'balgd S the
ortlsw.ards to Pedda Ganjam is very evident, 1st from to unususl B ht, an

:Zlnward of breaches ; 2nd from the rise of inland dmilnags:ate tha

testimony of all the villagers a.long the coast line, who T is elso reported 1 ey A
water at first, after which the land floods came down.b * for the storm w8 oods
inward, but along the swamped western borders, that but 10X o

tion

. g iy X hat the canal should be no ques

d never have risen upon their villages; and t ) - There r
igﬁagg: are proving disastrous all along the seaboard villagesy

about this.

. the '. 5
tural outlets ; 1
the seval‘ﬂl na terway bemg :
’s cyclone breaches were left unclosed at the & more Wi doubt
(5'1), r,'f‘:;o};‘,:g hias materiaily enlarged these breaches, ﬁﬁ"‘{ﬁf sory Dighy SR80 R0 o S
iy fe the drainage. The outside flood on west or land bank able along the Kun R
;t:eegﬁ;l gfnera.l breaching of tanks, and this is particularly obse
£ ]

very extensive.
Ongole Taluks limits, where the tank breaches are, I understand, very
n

'« eyclone that
s Novembﬁr's cy'
has been practically demonstrated both in last Mﬁmﬁﬁ? out floods are Oomf}rll::tlzdv;
59 8 asre ulating flood and drainage works and locksth extensive drmn&qzh e
- B tl?e canal unbanked at the confluences of all ee indeed through : ‘:1 Sand
i s o 60 havemade have weathered out with very little dama; ¢ if made 3 or 5 to
l'i'%rm:n‘gl ?;?1‘17: lin them is that the rear slopes are too steep, and
()

any flood, rising and falling freely over them.

irai being
ult of the drainage >
The carial has materially shallowed on the whole, ;ghm roalied. Tho exiel,
Bl ed by the storm wave, or otherwise a general murén tho other have t by’- mk_ ‘
o g hy y’fnward by land flood on one side and sea ﬂmd'l‘he - most ‘eﬁeo'badb ket
oty he annl, and all theso ocuites ae badly flled up. The reucher G
:;[lliallowing are that f:&tngamrtperooion. t&m ?g?d.the]mmumwh orthern
: 50860, NO on ; : Ope :
?;?m:e:i%ugoo;w&at of the almroo-Munn;uoo o ety s
b+ yna,iroo-C ippalairoo section northern antmmthemni e
é.nl(llncentral ortions on dm s:g«li e:r‘:il;xhurxlng‘s;cﬁon o soor los, o
hippalairoo- e atheertham-F
{)haf;g gb:kwat&? and river floods. That of :1}:210 o ver w ek
6¥ the Pennér section through island as :d . , offocter
and Kundalairoo section in places only, & g

we no intention of closing any yomeo i
T L
Tl ol e i W
i e:é';,:"it’ will be submitted for which

cYea.red for present emergency.
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(8. ) The level of November cyclone is on Moosee-Grundlacumma section as will be: -
the flood ha bsq ving risen to 14 feet owin;{:lhxgh floods of Moosee and Gundalcumma ab enttlit
‘ drainage centrally, which must have been greatly
%pa.tam Ongole road hxgh embankment must have

Signed) 8. OTTMANN Sub-Engineer,
o In charge of Buokmgha.m Canal Division.

ORDER mm,_ 6th February 1880, No. 283 W.
- OrpERED to be recorded.
(True Extract.)

Signed)  R. H. SANKEY, Colonel, B.E.,
e ) Becretax"y to Govt,,
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@. 0., 6th february 1880, Ni
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i - : boats coming into the Junction Canal_'
3 , would, under the new rules, be called upont
. : ; : to pay a second toll for merely going
LR ! perhaps to the Cooum. :
ey il : « . Junetion Canal.—The Junction Qanal ~
5 B > : is verfr narrow, all the bridges have
' S . insufficient waterway and of some the
: ‘headway is too small. They will cer-
tainly interfere with the traffic, Shqlﬂd-_&t ‘
increase. When there is a flood in one
4 s : of the rivers only (as occurred lately)
3 ; : ~ thereisa strong current through the Junc-
: o 1 tion Canal, which causes scour under the -
: bridges. The channel is somewhat filled
¢ : b ; up, but at the bridges the canal is found
7 : : : : to be deeper owing to this scour. Would
% Gl ol it not be a good thing to arrange for
' : % closing the Junction Canal at pleasure?
‘ chanuel should be dredged slong the
. e o bed of the Cooum.
: Ao The proper chan-
uel alignment would pass under Govern-
ment House Bridge, then under St. Mary’s
il Bridge, about @ mile and a quarter in
v . length.
: - 6. Junction Camal.—The deposit in the
. ~ Junction Canal ig about an average of
- 9 inches, varying in depth from 2 feet -
4 inches and 2 feet 1 ineh near Iece House
and Soongavary gtreet bridges to a few
nches.  There are 14 bridges across this

canal, The headways of these vary greatly,

and would appear to have been regulated
s 0y the road approaches ; when traffic
Increases

some will require alteration.
. 7. Cooum.—The Cooum from Marine
b ., Villa to Government House Bridge and
ol o - thence on to S, Mary’s requires to be
it e deepened by 6.or 8 inches, but from St.
v, o - Mary’s to Bouth Indian Railway Bridge
s R » - and beyond it, the deepening required
: amounts to 15 or 18 inches, From the
S, General Hospital Bridge to the Madras
i e A i Rail Girder Bridge slight clearing is
e -~ j : required. Some of the bridges, especially
i e : o the South Indi Railway Bridge and the
gl .l s : Salt Cotaur Bridge, require raising, as in
i g ' their present condition they will greatly
interfere with traffic,

0 Rk S I 8. Lock at General Hospital Bridoe—

Sl e e At the General Hospital Bridge it has
R etk X et Rlis a. utanded. -0
LS © Tho lock 1B® Sewage from the Cooum.
‘. mhse'éuzigwt‘w s

pent up in the canal i

e R
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: slopmg dq;‘:ytzeoome high and irregular;

14. Shadiencoopum Lock to Ennore.—
The channel from,Shadiencoopum Lock t0

Ennore in the 9th, 10th, and 11th miles:

passes through comparatively narrow parts
of the Ennore lake. At -9th mile the
the west side.
some distance north, there is a deep chan-
nel which appears to have been scow
out by the action of the Kortalaydr floods.
At the 11th mile a long spit runs out
from west side of the backwater half way
across the lake, this renders the course of
the deep channel very tortuous. The loc
at Shadiencoopum should be dismall)lﬂ%‘:i’tz
ing bui
Iﬂsﬁreproposed A :'g;]l(asjmi% at K-
e. nore (a NeW chan-
nel being made along the margin of the
backwater) close up to the Catholic Chapel.

: The rise of the tide in the Ennore lake
18 not great, probably not much more than

1 foot, With the view of being able ab ,

pleasure to raise the water in canal reach

between Ennore and Madras a sluice weir -

should be built 50 feet long, so a$ t0
take in water at high tide. 'Ihe crest of
the weir being laid at lake mean tide
80 as to take in water if required without
passing it through the lock as at present.

p 16." Canat beyond Ennore.—From the
12th to 141 the channel passes through
a wide backwater with salt-pans on DO
gll‘des. _There are no proper tow-paths:
The deep channel is very tortuous.

IS a great obstruction to traffic, 88 e
trackers have to wade ; and with an advers®
lV)Vlnkd the only means of getting along 15

Y poling. The canal should foillow the
€ast margin of the backwater and be
completely enclosed, so as to be in no Way
affected by the floods in the Ennore lake:
A lock qhould be built at about the 11
miles, with a slujce weir, to give the cand

e benefit of the tide at the Ennore bar.
har:ngh. the 15th and 16th miles the

el is along an arm of the bagkwater
9 east side by casuarinas an
elds. The compensation for

ser;:gre&“’““? of ground would be
and thepg deep channel is tortuous
feet do mu generally speaking only

bankg bp' * of water, ~ At 17th mile the
°810 for the first half mile low, but

the water with wnuc :

e «WM* %
6ra Fesruary 1880, No. 284 W. iy
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Kor?layé.r falls into the backwater on
On the east of the back- -
water, opposite mouth of river and for

43 would be rather high, but no

PusLic Works DEPARTMENT, 61 FEBRUARY 188‘0,,‘”
; T . - e
rickly-pear ~growing
I]))epth of water 3 to

mile this cutting ends
enters the Chintam

201 thero s another cut,
Chintamony Backwater.

 backwater which is

cut at 201 mile is much
of floods. It has very 1§
the berms quite swept 8Wa,
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18. Thewestbank in this portionis quite
exposed to the action of the lake waves,
which during heavy west and south-west
gales are very high and powerful. Both
bankg have been seriously damaged,
and at the ends where the channel enters
the lake the canal is shoaled up to a

o . serious extent. To maintain these ends

5 : open is found to be very difficult during

% \ ‘ the prevalence of the west and south-west
: : winds over the broad surface of the

Pulicat lake. A mile of the open lake

. has to be passed before the next cut 1s
reached. The depth in this open part 18
4 to 5 feet. The 2nd cut is nearly 3

S e miles in length,extendingfrom36th tonear .

friigigt 5 the 39th mile. It is,very much shoaled

(s up at both ends, the entrances have o be
\ : constantly cleared, yet there was only 3
: _feet water at the time that we passt_ad.

On the east side of this cut is the main-

land with u fine berm, turfed slopes, &o.

. ; : On the west side the canal is bordered in
some places by lagoons and in others by
extensive foreshores. In fact a part of it
1s through a neck of land. The depth in
the cut varied from 43 to 5} feet. The

: ; : north end of this cut runs out a long way -

et : into the lake with submerged banks. This
¢ : Partds much silted up, there being only

v : ; 3 feet of water for nearly a mile.

1 3 . 19. The 3rd cut is entered at 39§ miles.
v This is actually in the lake and is hardly
_ 8 mile long, There was only 3 to 4 feet
) : - of water in it while the ends extend far
: . into the lake with submerged banks.

e : these parts it is much shoaled, there betap s
s - Yarely 3 feet of water. On leaving this
o , cuf about' 2 miles of open lake have t0 o
0 : crossed with depth varying from 3 to 4-
B - : feet; near the 42nd mile the 4th cut 18
entered. T should have mentioned that
on the west side of the 3rd cut there 1800
; , bank, but merely stakes with brushwoo¢

fencing to break in some measure the fore®
of 4the waves, The 4th cut extends UP
to 441, where the village of Jonang1po™=
is sit*uated. o, oo pig L
lake water spread and low ground ; 0% "
west a low flat berm more OF 7 w
destroyed, being artificial and was
the severe action of the lake. There W&
about 4 feet of water in this P
would propose to abandon all the
except No. 2 and part of No. 4, an¢ 105
the margin of the lake on the |
ground, so as to form a most lﬁ,
on west side, and have, W€

$

i
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banks rugged and berms damaged. At
74-3 the cut ends and we enter Pamanji

backwater.
25. Swarnamulhi River.—At 75:4.1:119;»,
Sketch enclosed. Swarnamukhi river

joins the canal.
This river originally discharged into the
sea through a bar to the north,
afterwards it changed its direction
and discharged through a new mouth
to the east. At hoth these places
there are now bars which but seldom or
ever open. Shortly after the canal was
connected with the Swarnamukhi, the
river instead of continuing to discharge
through its original bar, possessed itself
of the canal, and.pow discharges at
Intervals through the Pamanji bar and
Dugarézpatnam backwater a long way
to the south. From 75-4 to 77th the
Swarnamukhi bed is used as the canal.
he canal course through the river i8
3 . difficult to maintain, and in parts the &«
trackers have to wade in the water.
the time I passed there was a depth of
3 to 41 feets Of course this part as
well ag the canal as far®as Dugarbz- °
Patnam is oocasionally subject to some- ' -
What violent floods, At the point where
the canal north of the river leaves the
Tver bed the Swarnamukhi has tW0
branches with .4 high bank between. I o8
'8 proposed to bank up one of these ané
80 force the river into one channel;
close up the two cuts from the Swarnd®
mukhi into the Pamanji ; embank
South bank of the Swarnamukhi from
these cuts to some high sand dunes near.
the sea; cut the Pamanji bar and thus
fforce the Swarnamukhi through the
above bar to the east. The canal 18 0 bt;

aken in a new cut from 75th to 77
miles. A lock being built on each 8i
of the river to keep out river ﬂ°°,d:’f
There will thus be an enclosed reach ¢
canal from Coromandel to Swarnamul
supplied with sea water at Coroman pria

ugarizpatnam and Swarnamukbi. Thers
< : might be five sluice weirs to SUPPLY #

the Decessary water, placed at aversg®
distances of 12 miles apart. ;

26. At present the tidal rise in ﬂ:.: k.
Swarnamukhi appears to be Dot mowj
ol by than8 or 9 inches, which water appears
ooty be received from the Kundalairoo throv

g E 4 the canal which is some 12 miles long:
Wb The opening of the Pamanji bar, ‘f.“-'

g ~ bekept open, will greatly increase

»

»
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* wide or long enough. The present one

is also damaged at the ends from boats
striking against the laterite masonry.

Through. Kistnapatam backwater for
about a mile the banks of the canal are
destroyed, and the channel much silted up

(as much as 2 to 3 feet), all this requires
B b e r et), a 18 req

31. From 93rd mile to 94th also the
banks require raising, &c. From 94th to
953 the channel is in deep cutting, banks
high, tow-paths good, &c. From 95-4 to

Nella . 97-6 the Nellatoor

T Drsinags, drainage is crossed
and recrossed many times. The banks
and tow-paths in this section require com=

“pletion and the drainage must be provided

for. Tt is not however a large one. It
18 crossed for the last time at Anantha-
purum. The depth of water in the canal
varies from 3 feet opposite to the Nellatoor
bar, where the banks breached ; to 6 and.
%%n 7 feet in other parts, From 97-6 to
¥ -6 the channel is in deep cutting with

gh banks, fairly planted with rabbit
wo;t) tow-paths good.

2. Kodoor Drainage.—At 100-6 We
:‘_each the Kodoor bagkwater which con-
mues till 102-4, Banks are generally
wanting through ‘this section. At 102-4
to 111 the canal again passes through 8
deep cutting with good banks well
?:::1 t?idéld tow-paths o both sides -
Provided fof.mmases have alone f0

33. Gungapatan, Drainage.—At 11
Gunga ﬁackwater is egltel‘ﬁd' I

. - d
g this backwater if 1055
twice. At 1122 there is‘zabar where 1

inlet ang outlet irable.
: would be desu?
!;Arfetehiﬂl:ufor the space of am?lethebﬂnlas
' Atilsa;d g0od, but only partly turfe .
i8 crossed. one of the old Pennér chann®'
;:0 bankeq This old channel might readily
the river, out at the point where it 1eave

1the

34. Penngy River —At 115 we reach ﬂ;‘: :

are high, The ~
the Py right branch to a large island
this s passed by mesns of & ot &2
long which cannot he properly e G
\Av:t:“ dtide it haw . yto
rand | ve
e i)

I maintaining it simply *

Pusuic WOm DepARTMENT, 6TH FEBRUARY 1880, Nof‘»284'W-

: ing two islands Wi s g
there being 'WO 1T T . ht perhaps be

11

. -y ‘ > .‘ "y m thi"
inefficient condition. In addition A
ﬁeﬁfﬁ of the entrance of the sonthhgcri
canal a long shoal has form ,; ~
necessitates a long detour for ve;s;“ i
would be better, I think, to o
river some 13 or 2 miles, higher up n
i hood of Utakoor, where i
are no islands and the ?Eeizrgmmmd

. There is a ferry at U :
?:(ils understood .that tlée mel; 31:;:% &;
pobeni - ”‘%&?'m“d’;’.ﬁa shoals, and

S

stream between. T and

feusble o cloo fh e per two ad
help to keep C'e4t : o

::mo‘;g <hoals which form in them

: to be
36. If the river Was ds of the
the en
higher up, as prOP"“d’ d be use-
Pl‘eseg nt north and south cuts wonldohmel

less’ as the no

rosent channel
‘would have to leave the l)'ver and curve

-a-mile from the 11 :
ot 3‘55. The new emtalomzir ;’?ﬁw
north and south of the Penn h the
supplied with sea W& . ceﬂld:

canal, but in 1874 the
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38. The canal a
t present
close to the Ramatheertham baxl-:aist;s ?11031)3

er 1
0ss the drainage where cutting ends at

3{22 i izltnd join cutting other side, quarter
S te up. The channel appears to have
it g a depth of about 2 feet. Up
< 1({m)al continues through deep cut-
08, anks turfed and planted, but more
planting required here and there.

39. Pydaru Back i
4 ! water.—From this
gfmtliltetll)ledcanal follows generally the t
g ydaru. On the east side the canal
i ong border of high ground, while
backwa:vest side it is separated from the
s wer by a low and weak bank. A?b
e e find the Pydaru bar, It would
ok er to cross the Pydaru close to the
o : ngntd skirt the margin of the high
o 0 theeast. The ends of the can
tOgethewould then be brought much closer
b ;- hIn. the survey the canal i8
iy as aving a fine curve at this point,
Srn matter of fact there is an abrup#
s l;nmg about aright angle. A weir
o e provided as an outlet from the
Ydaru River crossi Dyt ;
have to be | "8 point., This i
rain aboef;arge as the Pydaru appears t
"ed crou' 110 square miles of country:
continue ssing the Pydaru stream the caZp” -
b 2s (till it reaches Eskapally back-
il 6th mile,) with high ground o7
the west and broad expanse of water o%
what 1 st. Banks on both sides are S90°"
chan ‘;w, being 10 feet above d. . 1he
channel might, I think, have been orom
. Nearer :hnglg:;a ble advantage somewhat

4 5
bac&vaﬁt::ap ally Backwater.—ACross the
m"sh a“;hg banks have been almos;
ey are y cyclone of May last aB
They are o 0t 6 inches aboveJ;:he water.
( of oyster sh&llls.
g (especially with 8
f,endered very trm}l'blesome
12693“1,’ streaut the feet of the trackers.
e 8m in the backwater is af
bar, BT e
Some draiy v;:; reach the Eskapally
tin ts “:ﬁ: ere is banked across-
bankg, canal are in deep cut-
bar, p¢1 Igh low ground with

In #1: .
West 4, hi‘;u Wonertg is the Tullipaliem

lairog the dqpqr. UR€Te is a cut on the
is nothm‘" dnm?ge,into tlfencz?ppe‘

on,
nsufficigqy Gnousfsh:ﬁa like all the others,
e Waterway is very

42. Chippelairoo River.—1t is at 130
miles 8} furlongs that th
crosses the Chippelairoo
which runs almost para
it then enters a cut
furlongs, emergin
a second time.
canal runs in thi lose to an
occasionally crossing the Chippelair00 till
132-5, where it enters the main ,
lairoo river. Banks good
sometimes weak. :

43. At l32ndthebranoh

: :

s

enters the river two
far into the river, 00
stream. Canal line sh
* As shown in Sketch.
roqiired of thisgfiver. T8 SEEER
the Chippelairoo 18 exceedingly Mblﬂ\_'
some and lengthy In the canal some
distance before it es the river the
depth of water i8 6, 63 and even 7!3&
while at and near the mouth it shoals to
3 or 4 feet. istance :
the river is nearly & mile. Great
culty is experienced 11 entering

both sides owing fo the sh

the entrances. At the y

canal there is only 8 feet -
at 3rd furlong only 43 feet.
from river to 133-7 red 4
floods, It seems fo €. =
sent canal 'ﬁh?nld bes

(9

est point
from where

veys are
44. 134th mile
B
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good, but want raising in parts. After Manneru.—From 169-4 togréggipﬂ'
this the canal enters a deep cutting which e * Mm;nto the chan-
is partially filled up with drift sand, &o- | Bhetoh endlosed flef.”mmnel
At the 3rd furlong (142-4) the cutting 18 H The line of mgl.might . ;:oaohﬂﬂ the
nearly 20 feet deep. High banks be altered as shown 8PP " 5

; This can Mannert
b sl«::gﬁered r;}:lm foundglowg"’ V,;g
the surveys areready. much it

proper depth of water at high t

turfed and planted with rabbit wort.
Tow-paths 3 feet wide, depth of channel
varies from 44 to 6 feet.

e

46. Ramapatam River.—Up to Rama- : feet—*
patam river, at 148-3, high banks, partly i while at 1569-6 it 18 i "
turfed and good, tow-paths mostly com- 159- o
pleted. Drainage channels outside to 160 " .
; iy
On the

divert drainage have insufficient waterway-
At 1471-{4 the banks for a short distance
are weak, having been washed away par- , G
tially, At this point the depth is only | other a9 to & fodh antothﬂl; oy

e —

$tob feet, whereas a furlong further ; x the ‘way fo0 ‘1o the ,
each way the depth is 6 feet. ® Laterite ;f &“,;‘3‘;2.?‘, 166th. In the 161st ﬁnf;l%ank \
18 found in this cutting. The Ramapatam | baoks are low. The Mamnert Co it ,
baCk.W ater is crossed at 148-3. 'This was J might, it is thought, be emto ridgenm
previously banked across up to tow-path ; adgan ::age from the canal up ot the
level., It is now open. Inlet and outlet : Binganapalle to prevent the sp Basin 8
Rl L o Bepaptan o 've%mm The Mannert = eris however
Opposite 149-2 where the banks are low | ‘1" 045 square miles, the river in width. ;

Or a quarter of a mile and require 1 . o i thana,f“ﬂ::;%d B :
Strengthening, With this exception, past : 1 Although the Manneruxscrw Yo oppOﬁte‘
Ramapatam temporary  rest-house to £ 160-2 the is found porth,

160-7 the banks are good, tow-paths :61—% 5 lo and- s 1o the
formed and well planted with rabbit wort g 1O aneru working AL
but in the channel bed we find & great B o rth, At162-3 ‘nqthetw
quantity of muddy slush brought in b¥ north. This might

s ks 1 t 2 miles
further 011;1‘1 drainage crossed abou

47. Eliteru Drainage.—Thes Eliker
Was also banked across,!{)ut it was breach
during the cyclone of May 1879. There
10 two branches of the Mlikeru: on°
mlght be Sllbstantially banked Whlle the
other should be proided with utlet
bISCharge the whole drainage through the

ar. Up to 152nd mile the 8roul
continues low, but at that point a sar
ridge running from the west joins 10¢
canal. From 152nd up to the Manneri
(160 miles 2-3 furlong) it runs through this
sand ridge in a deep cutting of fine sand.
bbit wort has been planted all along,
ut has not thriven equally well. Tow:
P?ths have been formed. One to two feet
?ans:;dchl;aa f(:;'nmed in the bed. It is, I

.2 Celly drift from banks.
this should be removed. -

48.w'[t Would be well, T think, if palmyra
these ¢re planted al] along the banks 11
Sections. Ty, grasses grow We

on the g . .
Qol:a. “lopes of this canal, Toonga and
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B 0 0 g i . TN f R ul 4 i’ i : i
1 s is greatly silted. el
be embanked from canal bank to Pakala : 70th to 175th the banks are
tank bank, and then there will be only & .55- From :i turfed. The tow-paths are »
small quantity of drainage to be disposed i ' ; ' high, good and turted. of the Moosee for
. of into or through the canal. 1B all righzt' The above the canal crossing o
50. In 167th mile the banks are good. : : ?sgex{eralb' pmnelf,_,to,the; 3 at two =
The whole country above the canal on the no where 3 furlongs dmt e B
' ;elst is occasionally flooded from thz | B points hardly & furlong e R
aleru and the Manneru so that the wes J 177th banks are good,

. bank is required high and strong. It 18 ‘ From 17&&?_;1211‘ ymplete ‘m F
sufficiently so nearly every where. It | ; tairly turfed, o e B
should be 15 foet above bed of channel. i Thondairoo Drainage. shallowing to 5 R ey
The cyclone flood which was not parti- | T th Tmmoott“'f’lk m Tec
cularly severe rose to 10 feet. In ttlills : .3 : feettneal' i: to great ul‘lm S
section ¢ Eela,” a salt shrub, grows on the : ‘ wes bank. exposed fo gred Rl o
borms, 43 + thospill waters ol 0AT D st side

51. Paleru River.~—The river .Paler_ll 4 el :;eer:n is no bank, and the
(drainage area about 767 square miles) 18 : : shallow for -5 or 6 furlon
met at 168th mile % furlong. This p . nt -aground here altholé
river a few years ago, before the canal was ;re than 2 feet. Depths o
made, was 8 or 9 feet deep at low-tide, it ’ : Zesf’eet 3 inches, 2 feet, |
00w has barely 2 feet at the same period ; ' . to
Since it was connected by the canal with
the Moosee it has shoaled up from the
Moosee water entering the Paleru by
means of the canal, the Moosee being more
frequently in flood than the Paleru.

The drainage area of the two rivers is
approximately—

8Q. M.
Motme' L 1,011
Paleru 767
1,778

52. Cut between Paleru and Moosee-—
The cut betweet
Sketch enclosed. the Paleru and

Moosee cannot, I fear, be avoided: It silts
up terribly and will be a constant S0Urc®
. of trouble and expense. Depth at 10W
tide 2, 22, and 3 feet; banks and tow-
paths are good, but the slopes are affected

: by the floods,
63. Moosee River.—At 169th mjle we
. reach the Moosee. Crossing is difficult-

The Moosee has a very winding course.
It would perhaps be advisable and feasible
to straighten the river by a new cut a8
shown in gketch attached. The river
Kg“ting 1s about 3 furlongs in length-
& ’the tentrnn?e of the south canal the
ey the Fiel 1oW tide s 21, 3, 8} feet. In

i AR o";tr:ilm. is 5 feet while at the
¥ Batitsios ; feet. e into canal the depth 18 4
SRl T 54. The I '
: 00866 gpi] ountry

o o L
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rise of the tide appears to about 2 feet lﬂx
this reach,
58. 179th mile.—There is no bank
along east side for three-fourths of a mel:if
but merely an artificial tow-path 3 f
above water. East swamp behind requires
inlet into canal. It was banked acros$

but the cyclone made several openings: -

Tow-paths eroded in rear. West D&H
bigh, but unfinished. Kottapatam swml’ﬂ‘s
behind the floods in this, 1 am told, F5&
high, 1

59. 180 to 182.—RBast bank Io¥
;:ﬁnished and unturfe(;l ;bhtlgh :

yond. West bank, high, but uniiiF= e
and unturfed also. Kotu,apatam.ﬂ‘%
behind ; also Beerangoonta salt-pans ==
west side, on borders of swamp.

6(1)]- MMooloomala C’re;{k.-—-At 113
reach Moodegonda or Mootooma
b":' The dgainage area of this 0!'90:‘::
estimated approximately at 146 sq tot
miles. In addition it receives spill W& .
of Moosce and Kottapatam swamp »
large inlet and outlet requ
Near the Moodegonda on west side groud!
i::a half mile to the nortlils, alr:w good
mpy ; banks and tow-pat |
on both sides ; turfed, but tI;le turf has 3”‘
Covered with drift soil from inland.

61. At 184 we reach another pranch :
Moodegonda drainage. It is W‘Bi

+ This also will require an inlet £
Ontlﬁt nnless it is cartied by 8 out w&
high Proposed at 183.3, - The baakd g
abov’ ally turfed ; tow-pa
Y® water; swamp to the west ‘.‘.f-,

In

8¢ not relieved up to 185.
:g:on;; 18 1n flood it spills over. %::
chanp, lf’°‘°° requires a more ex.wﬂ the
eom,: It is believed that sinc® o8
impro °tion of the canal the Moose® ‘ﬂf
Open as the bar now keeps contin®

he h;nd this was not the case b”“:'n
the piulrovement of this river—indeed o
Gundgp™ between tho Pennér and £
and every ~-must be t.nken in ha¥™
°hﬂnne1.",::°§::" made to improve

62. GM > : M
ndiakamma River.—The
hlt?m' Tiver is ot 187th mile. THS
5,000 g 280 urea of about 4,600 S
by 3uare miles. A lock will have,f
sluice on either bank in connection W3*3
the flogge .. e baris always open 870
rung to m‘“ considerable, The MV
' 8ea in only one -

B i PusLic Wogks Di:mn'rnmj, b1 me

3.9 we

.
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: sand ridge beyond Chinna Ganjam. Lock
necessary where Buckingham Canal joins
the Rompairoo, and it would, be well to

have a channel to the Chinna Ganjam
' salt-pans.

69. At present no attempt has been
made to control the rivers crossed by the
canal 8o as to prevent their floods entering
1t. These floods cause enormous quanti-
ties of silt and sand to be deposited on
the bed of channel. Such attempts as
have been made to deal with the minor

; drainages have usually been ineffectual
and may be considered as a general rule

. fqllurgs. The channels to lead them in other
directions have usually proved insufficient

and the result has been that the banks

raised across the drainages have been swept

away causing great damage to the canal.

It should not be forgotten that the damages

now mentioned are those caused by a

cyclone certainly, but it was as regards

raipfall not a very severe storm other

cyclbnes have been much worse so in

future We may expect to experience far

more serious storms and far heavier falls

of rain and the damage to the canal if

left as it is, will be proportionately greater.

. I propose to entirely exclude the larger

rvers from the canal by the construe-
; tion of a lock on each bank. I would .

; arrange to keep the water in the canal up
to high tide by providing at or near

| each lock a sluice ‘weir of same width 8

: canal, say 50 feet with its sill on M.8.L-

b each tide sea water could be let into

the canal to bring it up to high tide level

and replace the water which had in the

interval been expended either by lockage

leakage or evaporation, If 44 feet Were

taken as the maximum depth required ab

. present the cana] need only be excavated
to 43 feet below ordinary high tide or say

feet a.nd a foot or 18 inches of expfmBive
deepening could be dispensed with. This

the canal ; .
I :ake forls extended to Caleutta (which

18 rtainty in the
i‘é&“&i{fd‘ greater dopth of el will be
- | would IS up to 6 or B} feet
' ok i el of the o 1
@ present pro
: | ‘:nal, 80 that vhpen it is found _n%{
| o deepen the canal, no alteration WO A
® Tequired to the locks. The locks 85
. ; :Ol:);ele;?im x:ln;t ge 80 lfrnp . “al' :
¥ exclude floods of riv
% to rotain fevel in the canal at sPri8

.
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opening the gates of

tides, and mththmobjwtﬁﬂ

bo provided with a double sef

Of course these gates Will FOUF
ments of the strongest masonry
heelgos_ts of each couple of gates MU oy
built as close to‘gen?;f as e

superfluous masonry ; and Wit W02 9.
the heavy Wooden' ovent 1 m;é‘ﬁ e

and Kistna must be

ook will be small. The X
mlghtbembm b 05 24
i : Of dme“;'& e b B

i copo of il S0l el

of 2 or 3 feet of »
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R s . Locks have the great advantage of
R e ey Preventing to a very large extent the
e R deposit of mud and sand in the canal, At '
Tl b \ » present although the north canal has only
, : g been open two years the deposits already in
e e z the canal amount to g very large quantity
in spite of the exertions made to remove it,
_ ‘ i : and the large quantity of money expended
i i : Wwith this object,
: “& The delay to traffic will not be very -
: S great, in fact I question whether the delay
i g , due to locks will be anything like so
" e 8reatas the detention caused by dep°§“’
2 P a 1n canal, and ¢op winds in crossing
et 3 ©8. Tidal observations are now being
en on all the rivers and lakes crossed
by ‘the canal, The only (at all reliable)
; registers kept were those for Pennér,
| : Kundelairoo, and Rompairoo.

The disadvantages of having no locks.
o b lst.—Canal must be cut and kept

deeper, . ;
: 2nd.—Boat basins more expensive.
s : 3rd.—Maintenance far more expen-
, , g *sive owing to silting and
slopes washing in. :
s 4th.—Branchchannelsmoreexpemve'
e : S¢h—Many parts of spoil banks un-
43 necessarily high. :
¢ 81 subjoin a few general remarks
as to.the action of the various tidal rivers,
: e . -~ &, crossed by the canal.

Rompairoo and Gundlakamma *”ngg

R R

.

. Soctions between those rivers in 8904
i depth,  Between Gundlakamm dal’ ﬂo:ss
gt St : Moosge, Palairoo 20 miles, ,%reekkeep
0. i Supplemented by Moondegonda Moosee
: ‘ : ' this section dee , except betwe:; silted.
T : and Palairoo which js very mu a the
i , Between Palairoo and Mookt Hiods
« Ko ~ reach ig ¢ miles; served by bot canai
A : : .~ their action hag ghoaled up the
AR ki ' - Particularly at Manneru. PRy
A : * o Mannernto Chi lairoo qrea }
£ bl S wiles, neither of t; peﬂood;i"very iy
et R :;xd the latter bar closes e !ng%t}:ﬂ;:
: Vet Btisdi . N small, luttefy bar not always
~ °Pen, but Penngr tides affect this pu:iwd
. FY888 % Pennds 8 miles, much i
~ up, and but for tphe help of the Pennér
OB :“;’WQ be quite obstructed. 0
s ennér to Kundelairoo 25 miles,—Ti
- ™ange large in both rivers, ’

wrime. < From Kundelairoo no bar till
~+ Dugardepatnay, i m-?"';o miles.
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. 74. Mr. Executive Engineer Ottmann
accompanied me in my tour up and down
the canal, and I wish to state rendered
e every assistance in his power, and
furnished me with a great deal of valu-
able information, He has also assisted
me by compiling the notes which I took
in survey book form during my return
journey.” Although not a part of the
canal, I may be permitted to remark that
the lunkas or berms of the Commamoor
Canal are now much covered with water
and nanul grass, and this greatly inter-
feres with the tracking. I would suggest
that order should be given for the
formation of towin -paths along this
and cutting down the nanul. oA
75. 1 subjoin a statement showing

approximately the drainage - basin of the
various rivers, &o.

Adyar,

Cooum 275 square miles.

Cortelliar into Ennore lake.

Pulicat lake drainage 1,859 square

miles

Area of Pulicat lake 280 square m;}es.
Perhaps 60 of them are islands, leaving
220 for lake proper ; much of this very
shallow, but in flood time the water ¢an
Spread over this.

Square Miles.

Soornamookhee 1,318
Kundalairy 1,170
Pydaroo ... 108
Chippelairoo i
Manneérn .. . 1,246
Paleru o 768
Moosee 5 R

M : 147
oodegonda i T 4,500 to 5,000
Penngr 4. 20,000 or more.
(Signed) |3, vipART, Major, RE-
A8 Bupg. Enginer, Third Circle:
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4, Paragraph 5.—A
& . . of the bridges, lzhe former
, e | g “as 9-22 feet at M.8.L. The headway
FEBRUARY. 4 : is 86 feet above M.S.L., and is fher
: ‘ all these bridges, fourteen in number,
should be found by oorbelmg or

————

oy ‘ﬂzam Oumal --Iu;sﬁw
Lt %upermteﬁdmg Engmeef;
0 the -, recorded.




e S Pehagranh 9 sy e
o Parugraph 10,
ne of the present lime oij

18 not g matter

Preserved from the e
from both

2 3

¥

a
k]

2 18 which ocey
1 Paragrgph 12.—New bridges

maing 2 H79Ph 13 and 14,y

to 2
KWater, with ﬂoodq?

'&2’7‘1 .,-x‘“ and 19 might

proved, but the : : :
: question uire
hi PY the needed ;lol,lmmugt po removed.

provided for,

should he
of urgency,

1,°°k has not i ight
,l.lalf a mile too fap m:r‘ilzﬁmlntt vh;r":llli‘g

here there Sho‘* bo a flood-gate.
-p .

ects of the floods

of which*it now &

but

% M. should be taken in 8
gates at either end. The
night be included in this new line.
existing backwater, dredging woul

€0 %?mhmﬂ? kwater will hnvodix:h any ‘:‘n? ”
’ n 18 poiiity
MMPWWnlltn{i;zoreqmndpo So far

-
2 .
Statement showing th
@ clear headway and span of Bridges over the Buckingham Canal—cont.
w? o
st |55 T
: B . above M.S.
& bt Wous o B £ | =5 for boats
Basiu. 5'5. gA Remarks. S
1% g With With
4 | BBy tops 10 | tops 13
: By 23 feet oot
i T - fohe wide. | wide.
gt Bridges south of Basin, f
0 0 .| Basin bridge ; .
‘0 4 |8alt Cotaur brides 60-00 | 12:52 | Maso tal o127 | 11094
0 6 Mmtwds‘ X 2066 | *884 | Wooden ;;%';:n mh | 864 | 864
0 7| Central Station Raj way bndgu 4900 | 1094 | Masonry segmental arc 1062 | 1028
1 4} | General Hospital bridgy 6400 | 985 | Iron girder bridge | 935 | 935
++ | South Indian Raj way bridg 4900 | 11:04 | Masonry segmental arch .. |l 1062 | 1038
1s t Mary’s bri 8o 1391 | 7°03 | Wooden bridge s wl 708 |" 7008
2 3 | Government House brideo " *«| 2900 [ 11:49 Do. metalled | 1149 | 1149
3 P Macina vty 3200 | 1040 | Masonry segmental arch wl o7e | 968
3 2 | Chepauk bri R T «+| 1983 | 1092 | Iron piles rough stone abutments. [\ 10-92 | 1092
6 P’m:‘ M oy e 19 62 10:92 Manonry sogmental arch Eid 992 917
: : 7} | Boonkatoman, o | 1962 | 1129 Do. do. .|| 10-29 954
+ 2 | Tce House road e g 2017 | 11°52 | Masonry and wooden platform, || 11462 | 11'62
3 Ob |ElliotWsroad . ‘| 383 | 11'68 | Masonry segmental arch .. | 1068 [ 993
5 gi Barber’s brigge - : ;g;; 191 77{ Masonry semicircular arch .. || 1044 g-’;e
, Ml ik 8 71 | Maso Al en :
:..' Cutcherry mzdce.'flmdb"d" 20100 | 1322 l;l:.y - '33? " pmfon?. 13-;2 13:22
> 8} | Brodie's road brid ) *| 1958 | 1042 | Masonry semicircular arch 909 | 800
b l;tzlo;tho&n ot rs ggg 1089 0. do. {908 sgg
patha Mauda : ' ; 10:05 | M | 1005 | 10°
7"1 M‘y Caut} snc:o"ill road 2025 929 ml;l;’y woodendghtfom 19.22 9-22
il ot |Groenaway'sbridge L. Sty | 1000 Do. do. ‘off 1000 | 1000
y bridge, : 13:03 | Maso |l 1208 | 11
O bt R AR et - Ctnd B R
*’ L A 0. do. 43:00 12:14 anry abutments and wooden | < 1214 12:14
5 0 dge do i 48 structure, | ’
3 pett bridge do, do. u'z: 1383 | Masonry elliptical arch o fj 1368 13_50
. . 1475 nry semicircular arch ; ‘ 1438 | 1418
i ~* The figures in'anti
: ) ue 3 3
6. Paragraph e hq Hish the Bridges having the least headway. ;
s agraph 1.—Observations cone : e
i Paragraph 8.—A flood-gate purred in, fnﬁo
“’?‘ﬂ‘; answer all purposes, . o "R would form no impediment t0 :
e wa%eofanthenm . . be
‘. §} %!"-",dﬁf"".n. discharging into the 2a?1:1m1? ¢ o Black Town should “nqw:%}u{“d
e b ullclpahty‘ ¥y an lnteroeptmg sewer, 0 :

furth er ﬂtudY'

the removal

to clear it 10

ssary to
be 1 the ground
arran

ese
?{y the KortntllﬂY"
gres

y 8t

o isolated
oxisting 4¢P

d have 20

-1 e nw'
e

TN TR

e a0

o

L e

~and 25 M., with flood-gates at either end.

be judged, however, o foasible plan would scom to.
channel 41 miles in ’lenggh along ‘the west margin

14. 1 do not approve of the proposal to bank ¢
to take the canal along mmmmem -
dangerous for hoats during nl s e

15.  Paragraph 17.—The only ‘ﬁ;“n 2
protected line blorf; all this portion will be to tak
along the ion which commences a Wm‘
palliatives are feasible, ¢.g., altering slightly @i H«
to carry it into deep water, but there 1s Do Taci®
difficulties of the present line, which is throughc
water on the west.

L T ot e i on e

between Pulicat and Cusbah is the skortPQ"i‘?f

When the waters of exc
st wp throughout th
peculiarit m@
pm“'mé; *

o

flood water, and the
Vibart, made up to D
isolated by flood-g

20, Paragraph 24,
5 ¥. canmot safely be barre , :
little north. I do not consider a sl
Another ﬂood-gal:e wiﬁ be t;eddod a
reach of canal, 4 miles in length,
thoroughly isolated in case of flood.
21.  Paragraph 25.—The cross
matter, and oﬁl‘,,forf'rfgr.ther- exam
proposed deviation from a point n
combined gith,minms,{;thqigzhy
cross bunds east an Appears to

22. Par
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25. Peragraph 32.—The whole of the drainage here must be collected and
passed across the channel at one point.

26. Paragraph 33.—Here again, of the three openings the central one must be
kept clear for the passage of the drainage, closing the others.

21. Paragraph 34.—The Pennér river (114 M. 3 F. to 116 M. 6 F.) crossing19
probably the most difficult matter to deal with in the length of the canal. Some
Rs. 11,000 werespent in taking the silt out of the cut here (115 M. 4 F. and 116 M. 3 )
within the first year of opening the canal, and in both the cyclones of 1879 not only has
the same cut again silted up to within 9 inches of L.W.L., but the several brupches
of the river, five in number, show such a tendency to change their course that it has

me a serious matter for consideration as to how the canal can here be kept open
for t!'aiﬁc: Even were steam-dredges available, the canal would still be closed after
each ordinary fresh in the river to all but top-boats and others of very light draft
taking advantage of high tide, and the stoppage would be absolute after a cyclone
: °°d, °_f any intensity. No mere palliatives will therefore answer here, and my
conviction i that the best and. in the end, by far the most economical course will be
to train the Pennér in such a way from the head of its delta that the discharge shall
take place entlfe!y through its southernmost channel, closing all the others. This can
- be done by training the river from a point near the village of Utakoor, about three

miles west of the canal, on the left bank. At the same 'gme, groynes should be 80
constructed on the right bank, a little north of Kuddipalem, that the present line ot
river bank and the flood embankment within it shall be preserved from invasion.
The left embankment would probably extend from Utakoor to the destroyed village

of Palipalem. By this means not on] : 51 be ulways

: ' would a sufficiently deep channel be @
Pm%l"’e}i in the southern branch of th}; river, but by closing},: the [camll ends north an
:ﬁ:t digzlllﬂftlmd-%atgs’ these would be preserved from the silting which nf%w 10:1“3;3:

. B 0 t 3 ide ¢ 1] ] su
training the I):enn,ér as pno consider that thore should- be any serious diffic y

28, p roposed, but further careful study of all the features 18 necessar}.’s-
. . ainace 1
inadmissiblea;r?g 7\':{;1;3 37 and 38.—Banking across the Ramatheertham drainage

1 be essential to cut a new li i in length,
: ne, of about six furlongs 1N
the W;;t of the present line, 30 as to avoid getting é.angerously close to the bar. <
- Paragraphs 39 and 40,—As with the Ramatheertham so with the Pydar

(123 M. 6 F.) and : : .od across
the line of cax)wil,] b\&ltleagsiapauy (126 M.) drainages, free vent must be allow®

ted.
Whether it will bo nesamntercr, Lutk to. keop “out floods should be ¢Of8Tiooq-
gates (that at 117 cessary eventually to isolate each of these portions w

s Mh ‘1:2 ess'?];ltial) cannot however be decided with certainty:
©  Laragraph 42,—The plan suggested of traini i 80 - AP
and deepen outits central channel, and %\gn'ther to ;Zilgl;gntel? (1;::;6:0 the west ot

- two miles long, through

\gh ground 3 or 4 feet above M gential:
cyclone of May 1879 g e M.S.L., seem e8 n ed 1O
less than fourytimes. RIae g ahanal through - the l’)ackwatel' has chavg

. 3L TFlood-gat il : . obably
134 M. and anot%zre:tvgm })Zsr?&ugeFd, T8 Borky ol ‘the Chippelall‘oo: e
32.  Paragraph 46.—The Ramap M3 F. might

. tam draj : 48
have its outlet to the sea barred " s nage, which enters at 1 o the
S s rma s into
canal utilised with a view to bgingingensly};ez:% ,ﬂie drainage thus .
portion towards the Elikeru, ¢lal scour to bear ©

33. Paragraph 47.—As re : o
-—A8 regards this dpa; T mbank 8¢

e, oy, B T, gt i bt e
. <10 150 M, 7 F) free to diseharg; by t,hegopen bar. I

34. To pre@ent the silti
be necessary at about 160 1M.mg of.th" channel south of the Manneru, 2 flood-g@
eru floods

35. The spill of the M d
by an embankment, but th:?:os : over the left bank of the river must be stﬂ%l:)ll’ﬁ d

be no delay i . oV essentig] h there
furlongs u{ 1‘; mc"f y“msg_ out, is {i)he deyiatio: ?);ktl:er;};g?lt gﬁ:nv;ﬁcfor about *ih;'?g
some three miles of channe] here YmMn or Vibart. Without any cyclone flood in -

Up to a depth of over 2 feet With ©

(%
the northem

te will

.

S G M3 1 T 200

AP | tial at both the

- . - gates S0 SHERRRCLE Y wm LK

freshets, and there can be no queslfil oxfl t;l;azaf:fd e e 1 of the Paleru
Manneru and Palar ends of this reach 0 ssential that the SP - ‘

i o e Pl
: " A . s e i : t

‘ —Agreed. Itise nt from the 1OTEYL.

il 4?{ Zl':‘:ugig.beAl;garred by a strong ki o TS, ;

floods over its right ban 5 REsTRe b
end of the preseﬁt Pakala bank as far as ?he czncanal,' 4ix furlongs in len o b s
37. Paragraph 51.—The short, portion 91 ® 50 o sth the May 8%

. . . up In DoMWL St
the Moosee and Palar rivers, hqvmgs:i?‘:ulg and effeetive means
cyclones of 1879, barn(!llgf n:wgatm» .
for curing the present deiects. ,
38. Hand-dredging alone has not sufficed ’
any but boats of very light draf 19" to unl e November ¢y
and even then cargo boats drawing 0};"" ot time after  ivors, bub
carried by hand three-quarters of aml :’. the united bars of the tW0 ‘
there was a passage to the east, close iredges been 8 ey 8
not last long. Had powerful steam-dre g ened at an earlier % ’eﬁ
work, a passage might no doubt bave beeﬂhOPf the cyclones of last {' :
it may be assumed that, subsequent to eac f° fve o six Weeks jit 18 : ach
of the canal must have been closed to traffic ot ar as possible the}”“'mr ¥ (o on the
excoptional measures are called for to prevent ;5 Sl inj\ll_'i.o‘“ly' T streams
delays, which if allowed to continue mmtt%e:cﬁver', 5, » -
canal. Were it feasible to divert one or 0 ced WO ive and
by a single channel into the sea, the difficulty DOW expetf}‘mt the moat ﬁfﬂa:tl t of,
this means cannot I consider be adopted, it 31’%&1 to, and 8 LWCE
economical plan will be to excavate a second Chmem s | i
the present cut, six furlongs long. This ch&nﬂelvd = excavated 88 50
bottom and carried to 21 feet below M.8.L., sho“ld i 1é
When opened to traffic the existing channel shoul et ¥
opened for traffic, and the new subsidiary
Pl'epai‘led 1’»01 regeive the traffic after the nex{:)lﬂood- 3 exist 8
two channels alongside of each other a feasible o new ©
will at least be provided. No west bank will be .needf’d f:; t:: to insure its 180
going to form a high strong bank for the existing cutb i f not
Flood-gates at each extremity of the latter will also be 1 AR
channels.

39. Paragraph 57.—The preservation and manas=io: .,
from one mile north of the Mogsee bar (about 170 n.‘)’rw he
depends on the treatment of the spill of the former rive o
bank. Whether it be feasible to train the river by b
starting from a point near the village of Tirupt N2,
whole floods through the present bar, is not elear
attention. i3 i ; e
: 40. Tor the present, immediate relief will be 81V> |
banks which were injudiciously thrown across the Totighs
again at 177 M. 6 F. The effect of an e
scour to bear on the whole length of eohnﬂd -
kamma. Bk
41. Should, however, the training bank for ¢4 -
suggested prove feasible, it would in that 0as8 :
channel for the canal in the four furlongs a 8
Tondairoo creek as proposed by Major Vibar b
end of the canal as it enters the Moosee

42. Paragraphs 57 and 58, —The b
of nothing more than an enlarge
bridge. 'This latter, though sb
secure to Jast with repairs for
their masts, there is no serious
© 43. The road dam immediately WX,
oo close to the canal)toll”mtm T

.
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is such

. 3 . is report. But th.ere

one which occurred in May and w(]iliCh 11:; ;ohzxf&le?e:;j::tﬁ “Pflhe %%mﬁm‘:
. t be admitted, well- ction and sut have

(g int of invert being 1 foot above ; ? Stroll:,%k:ng(’léz‘;n ;:,sthe great expense of first mﬁ:u the year round, that I

o feoonstrasted A0 yenia ia ength, S point fgi lfor the new, and the same | § r°£ lar ’establishment being necessary for

9l e i e, e : e

style of tail apron shou :

of the bridge) should be much

each reach.
tes at the end of &
eas nstruct flood-gates ai & d flood from th
ised the site of proposed for the present at least to co ade silt an
strengthened, and the road well raised over
the present dam, so as effectual

occasions to exclude d be made portions
by flood water. The el - Tiay Sosh 18 saightelyoly eeap . st wold i 0 187
: ion ood water. ’ hannel. ey would be nsider PR T t tol .
laterite bridge, which with it:ynfzep;lel‘ir;?ii;n&i'(fg:g l;)(if IIHSV{;ZE; spgn carriesloﬁ all.tgg 4 i zf locks at ang: future zlmi% “hglﬁdnzggho&; ;(;ve a small Oﬂt?l‘:) o te necessi g
: X : : 1d be thoroughly repair interfere with or delay traffic, : eirs I also see ] : be muc
res}(illg i t_he Tpnda_llrloo dm:inag'i‘llllg tu;enziﬁrgzggfkiazgﬁiig;us made on either side of : glem in the ecyclone or flood period. nliﬁe:ecvéon may now mﬂll)::t?:ln however be
a; e l;)ormgbls Sttli e ts d }:'V h were much injured by the November flood, : for, but the depth of the canal and eve ts. These and other subj '
the arches to bear the parapets, an wdlc :t S i foot 1n oldth ' The reutent diminiuhed b5 atut"e sl requirements. . A the
:L?tigzognggnagg ttllll: :::éi v(;:ly;l 1:;)01‘1’? ad\(r)e:ted to xznust be charged to the canal, discussed in a separate paper. ining of the several hrZ:l inted :mt in the
but the alterations of the bridge ought to devolve on the Local Fund Board, who may 50. Parayraplf 70"—Thef tttlll:llgse, has been suﬁclel;agofo the use of 1n19t8
also fairly undertake the construction of the proposed Moosafirkhana at Ut;g;t;i ) the | necessity foi a ;P:cﬁae}»es?sd{:ls:wizre’ Mafior Vibart seems to ch qnestlon
et : Cottapatnam (179 to 4 : above remarks, bu )
bauk;1 i}igi{;‘;ﬁ?ﬁ?ﬁ& 68(1)1’ﬁ'2kd ggg‘gg'afiirti?gmtlﬁoN olzrz;mber (cyclone, first by the :
action of the storm wavye from t '

minor drainages. I very case is there

canal, as in hardly any gide of the
the applicability of works of this character to the down or eastern

i E ; and outlets of masonry for the disposal o
he east, there being no protecting ¢ dunes ,:i hf:ﬁ’c :it(:n ;
second, from the langd flood which supervened. But notwithstanding this des '

4 the water on the 3ol ciple mlghtbe N.’oep silt
eans of securing a proper outfall for A ich the prin oUS
hosn zp thing, improved owing to the fact that e :;nh',mne(l), s’;(}}lere gmy however be a few 'oa]::sl::t‘:i:ld, sl howe:e:l a “Pz'l"w It
the surplus of the Moosee river Eggc,i lvezlt]g,d itsl:l%’ tﬁ:(?ugh the Tondairoo ereek, tlllnd f and where this is the caste ?3: olf)lilllx em'lgm] This should be kept - }‘ iverted into
ndi grpits way into the canal scoured it throughout and cleared it of silt. Pracflcateé” i trap on the upper or west si
therefore, little work is required in this reach. In a few places a strong, well planted, |
east bank will be needed to coun

shut out and a1V d that
: ich cannot be effectually Shut 9%C, 5 ) o,
| seems to me that all drainages which 0 t at a level across
he & i f necessity be allowed free ven ‘mistake.
7y ; but on the west t f other lines must o S 1d be a
less obstruction presented to the igﬁtﬁgﬁiat(ilt(laoi)le(t)tfe:,Stzlrlrllés:z‘;esome'future tlmltigilf - everything in the shape of an obstruction wou
expense of a sufficient]y high and strong isolating west bank be considered esse ' ‘
As matters stan

- Colonel, RoE"
| ‘ R. H. SANKEY, (

* o -path : {

d, levelling down the banl as much as possible and bringing the tow-p

into order is all that

ief Engineer.
CarpAUK, Chi : ‘

a ing to , 10th April 1880, '

need be thought of, N, vegetation seems to thrive };xer?‘ (;x::l%a ” : g

the salt dust carried by the west winds which smothers and kills even the |

rush and the galt ¢

plant ““eela, 7 },
channel is not isolated no flood-

45, Paragraph 62.
remark,

the !
oth of which thrive elsewlzlere. So long as i
gate is necessary at the Gundlakamma. cotnl
—The crossing of the Gundlakamma river calls for no sp

46. Paragraph 63, —Ag regards the

e to locks, s
reason for the present at Jeast to prefer flood-gates nearly everywher
grounds for which wil] be found elsewhere

47. Paragraph 64,—For five miles
1 wash, particular]

seen
Proposals in this paragraph I have

o the canal

in the
ned %o all

north of the Gundlakamma rive

k of the TIVEr, tWo or three miles in length, and (i;:;uld be to
anuparti swamp, The alternative to this plan

eetion on the
long the canal. Tn aqqitjon to protecti

i bar, to
. © to get sufficiently inland from the K““"paf;t\;t to the
which the Present line ig dangerously near, it will suffice to make the ne:;]e existing
V;)estwalrd of only three furlongs in length at a distance of 200 yards from
Channe], \

bted
48, Paragraphs 66, 67, 68.—Little remark called for, It may be dou
‘Whether the Position of the ey 1

AT lected,
: ock at Feri Dibba has bedn judiciously se 4
and whether, 1°?k1n8 to the great drainage wlrxli%{ SWeeps over the ivhple count;ri}; ?;’;‘ter ‘
ﬁcianat:gavm, it awould 10t have been safer to haye given anothgr f}ngh’; to v B
| 4 2 irect i ' rainage.
% howevex- too latepeto canal thug du'ect into the Rompmroo

Suggest any alteration of the arrangements here. L r of
: 49, Paragraph 69, o . Maior Vibart .ll) favo hat
1solating the different, reacheg :fe a:ﬁzlggn:le:hzaplgte;\z};e bethaen dmlﬂag?ertiv:s |
; cannot safely, partieularly d\lring flood, be barred in the passage to the seﬁa, o fhe
| additional force fpop the effects of ¢, November cyclone which followe

ik
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Pustic Works Depanmucayr, 3zp Sprresmes 1880, No. 2,080 W.

N

: The statement of toll estabi;

tion, &e. classif lishment present and proposed needs some explana-
fid';é f:d t‘ioh l:;md c]u:d the offices in the order of iu})poxl-)tance, creatiflg four first
tho pr 0 it will be observed. This is done to provide for
that office, who will ggon put in his time for pension, when

ed to the same standard as that of the others.
permtendent on Rs. 100 will have to retire, as it will be 8
him, nor will it be equitable to the other offices to admit 80

ovision for an
;in 8 ere is such an

ty. The large and important business done at the basin

 establishment.—; of work establishment and peons of toll
| Ty

* aud fho keoping 3 Th |
a-. 81er paid individ oL Dosts in { regulating loading and unloading, &c., requires

€D seem not to care for'{‘lﬁ,ﬁft one on Rs. 50, who should not be

 Inthe presen ) »
- egh on 30 and ;Ojo:lne of toll establishment the division office is provided with two

e short . 8, and two peons on Rs. 7. We find the num-
. iouemanog for the Tabor involved, and have h;d thtﬁre;

i ees to assist, and withal it is as much as the
amthﬁ.hthl e toll department w’ork, that tells very hard indeed
I ha thelen[tr also there being only one accountant and one
o ore recast the present scale of establishme.nt. 'by
the close Inexpmth'eenmcetm of the toll establishment of the division
ou the other han of four months, and trust no reduction will be
& 1 would be glad to see higher salaries given, the work

t m.:;lt, Which will increase year after year as the traffic increases,

dinal section is in hanq.

. ‘%mw be P‘ltmg;e:h:: sooeived only yesterday from the Revenue Survey Office.

tructions you gayeor at once and the capgq) map made up therefrom, &
other Papers and statements are bei;g compiled,

offices ; of the first class offices the Madras office is provided

1879.

-

Range of the Rise and Fall of Tides

StateMENT showing the

Yoy Suramp opn 980T |

-

in-‘

JMm 1879.
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- 12 Pusuic Works Deparmymyy, 3

e s et arions

e e e

RD SEPTEMBER 1880, No. 2,080 W.

o0 14-Dingh"‘£rgmanffp zinth‘:. O%X;D‘gnm R.E., Superintendent of Works, Buck-

i ' ' tment, dated
Példr river, 10th May 1880, NO%G;.% Public Works Department,

In continuation of my Iettar, No. 127 dated 12 :
orward o . . th April 1880, I have the honor
o g f]?[ e exhibiting the quantities of silt d(})posited in the canal by the
gf?leormo 'dtl;":sy aﬁddmmber 1879, and the estimates for removing the same t0
TR hnd depthy Prepared by Mr. (Sub-Engineer) Ottmann.

N
o O e e Wzd > "W","f'ttbn in explanation of the computations made in caleu=
ting quantities, rates, &c., of this table.
1. There is no

r _rqoordofwhattheoana]bedwagbefre May’s cyclone, and for the

ﬁgove;fbgl;g;gl.e l&‘;: N. od as 45 foet below M.S1.. oThe cZnal (yiivision was Ccroa

R Thoa . " ; orthern capg] Was opened about g year previously. -
opths (from so?:ﬁgliz; :oilx:n 2 fg;'ﬂthe t)wo cyclones were obtained by ﬁrsg avmngn g‘;
i : ery furlong) for each mil tely, and subsequ

Wﬁ.’e’?t 5o for the actual mileage of such snti;g,wm not for full mileage 0}
in proced; V'8 cyclone silt i e, ted ome 4'5 feet bed below M.S.L. for reasons given
below Hﬂ.impthiogh en? O;zmk ’s oyclone computation of silt is based h(x))n th’l:ein‘t:e:ﬁr
1y 3 » y
% means were not ayailaple for wo::i'hgdotge oy tlﬁ)nu s i :

; : the canal from ( : originally laid with
‘C 6;2 k;i datum, tl:t 18 0 say on the Jeve] of tl?:u:hag}enllﬂo?:tmm sill.
the follo 3 .regm’@ length of ﬂlhng,

1 . e . Me :
Were adopted from wtualmmch the computation of quantities is made,

ent taken from section :—

. For May's Cyelone,
or the 4-5 feet datum 1602 mi] 1:53 feet.
”» » ”» 82% ” »” »w 078
For Novembers Oyelone.
For the 45 foet datum 1808 i), .
; » 4 » 158 . average d’Pth 177 feet.

The n 3 ” 97 :: "’ » i%% »

qmnﬁﬁeﬁinoolumnsA’B and Oase g » s i :
o st 904 Be stated in 1oy “6ed on above lengths and depths:
ﬂg[lzinmbe, 0 regard to the November evalone thatinol“'mth&r:
MSI. Y (asin 66 to g miles for instanoe) the height actuall dopoﬂ“d over -

Was_adopted, and where both M&y’g and N Sa's Dk foll below the

ﬂltum, thedlﬁmnoebGthnthemmhken. ovem s :
t columus A, B, and (¢ an average was adopted between those o
‘ d whi i hat in excess
from ‘f‘table :;Ifl r:tv:xo’? will be found somew

n
itted by me, for .the reaso
8 Tor the purposes of the prosent table of qu‘“““f"

o 555..-.

Y
s
i

fe
g
H

"

g

M. A e B8 e i

BuckixoHAM CANAL, OENTRAL SUB-DIVIE

removing the same o different

-

and the Estimates for

i
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UBLIC W, el lagi -
M~m«~min«s~?fPARmNT) 3rp SEPTEMBER 1880, No. 2.080 W
No. 14.g From Captaip . i

BOBY, BE, Superintondent of Wik
. » 0 the Chief Fpgs. Rt e Rt
Buckinghap, Canal, 15¢1 May 1888,8111\;?)(.}1‘:55123‘.1}’1“3 Works Department, dated

of the 24th March 1880, I have the honor to

: I - Uttmann the syrye of the canal and
n :

Ovember in Jagt year th:lilomﬁg . e rreg 3 e cycgnes Nl .
herewith, } I8k of the floods, tides gng banks, and I forward them

8 rovised stat L tter under reply, and with
i ' cal i ement made out ag re uired. I have
readmgs to the enq ofulAatlo'n aHBmorlths When bars were closed and gave added the
extensiye and valugape recor;i fy_the end of this year I hope to have a far more
icx‘ili:;‘ed the Tine ¢f levels 7oin: tl(ie‘;’ and fI shall before the elose of the year have
€ i eros .
used :)11? tl;e saut%s between the cang of the gauges, There is a marked change

i 1l south and nortly of g, ir, for the M. 8, L.
ved at b‘;,mt- dal I deHavﬂand’S, and Of the Pennér, for the M.,

: ) from the Pennér northwards M. 8. L.

‘ma Tson, R.If]).b seﬂra?lons 0 1876 for gix months at the Pennér by
1Y Places the ;4 does not fﬁl “otually founq jn ¢, Northern Canal that in
Would lead ope to Y %8 low g level as the canal bed (4:50

the gt s IeVelljng from ¢}, Pﬂuppose, either therefore there must be something
regeama}l Was eut gyt to more tl?anef-%% northwargsg for determining M. 8. L., or else
B of canal appegr, 4 o5 ﬂflietrigf}f ey T R
herewith sg:tOfasliigh and I.OW tides on the intermediate stations
8uide, " 118 observatjop, haveeqtl::ts t?)d M the latter part of your paragraph 2,

een taken long enough to be a very sure

* - With referen,
Cana] 't 1 be ad .nceto I .
: . Advisable think that in th sent state of the
18pos§d 10t to in ere Witrllxoicf:tsa}ter he rujeg as to (lll;pth,e gifiqlo I should feel
at py €Y do over]gag they will 19815 °d beyoftq the load Line of 21 feet above keel,
atoent it w uld, T th; injuss. t0 detentiop in_waiting for high tides, and
register thq 8towing triffio to measure boats for &’
I tonnage accordingly. I quite agree
canal availghle for steam traffic, and that 43
0 for this, but 4} feet is a depth
80 that for " {0 by manual labor, and it would
{he canal or this df’Pth dredgers would have to be
it wi ﬂ'fhere 18 50 much still to be! done to tlllle
b “1y great chance of their doing we ,
nt ex?deze:zut: Take 2l gate cillg a4 least 450 feetgbelow
"}f 2 il ‘l’) l;!;tn;talqt ahdepth of 3:00 below lowesi
i Of sticki il g 1. cmmit heavy hogts ¢ the cana
ind ft';lﬁ as prohbmng_h“: ,lzf untllra hlghhtide freg then?. 0I u;e; not read
i on  th, : ught than 21 s
B of gy gk Y0 noye, M B e b o, homsh Lioies
- 18 morg casy gor . ‘belbwn;ot?:e‘:i iggkmg to the slight rise and
amﬂmegtw EM ifosna Was

e
fip y AN jp ot taken as the bed
perly worked down to it wil} d‘i‘l’“" né'piﬁiéﬁ‘},,""kmaq to know .whether he
enghox;s G Estting ot et e wholo rise of tide ™ tide is used, and if pro-

imagine that gy fues 26 the qpe B8 of ingorys o, O tido ag g o 18 ¢ ist boats
~ Imagine that" fow mm?f Testioy, can!:mmh Stationg "m?:v&:ﬁ:t bbo‘;‘”
Seasoms. Miﬂ& Wonlq $ deﬂmtely Settled until then ’:m I
S 2 HoouTate g ith the
are as follow, - we_‘ma“ 70 ke

"M‘ '!tntement of the Carningg of the Canal, th s
» e amou

4
R e » _rrgieiis

the Ady
- will be necessary to reckon on so large an outlay on been
as an

P
AN ININININININN
R
A A A A

188
Pusric Works DEPARTMENT, 3RD SEPTEMBER

License fees for 1880 ... Sy "' it e
T(;ﬁ:l (at average since October la.st) RE
Sales, &o., 88y co B o

is far low
the figure is far 10w
In regard to this it should be notedn]thﬂgeen fop. " tn:; | : o bosts ba
shortly be hoped for, for the rules have gotert s replaﬂd O harges and reoent
boats formerly plying on the canal have to the novelty Ofitﬂf %ME Considerable
not yet come in in large numbers Omv ble chance to start ¥ i cana *
cyclones having given the canal an trom the Kistna and GodaT2r
traffic will probab®y acerue to the maleﬁmtel " nade known th
years, now that-the fact has been d ybef pooart: l ot
grain must be worked out of those mto hopes on_the (Fraf 1
produce was not brought down owing the objetions to the rates |
Kistna canals would be kept open and tocanals of Kistoa
more stringently it is enforced that th:raﬂi :
certain date the better for developing o before
hope of the canals being left open, they ;

.

earlier in the year.

6. TIn regard to charges for maintenance of Adyar to

canal as on the other parts of it. Very h'iﬂe has
section of the canal in former years, and I :
might suffice for these 40 miles, The main
canals for the present must be. expected to be more
and the banks are not vet thoroughly consolidated.
maintenance of the canal for these 207 miles cam;gt
mile. This makes a total charge for maintenance of 1s. V5™
after the Northern canal banks are more ‘epn.o]idated‘:;d W’
ing it trained, cattle crossings paved, &c., be capable 0f ¢ " on half of 1
In regard to charges for establishment I have antﬂ‘d e up in 018
scale, considering that half the time of the embluhmﬂ‘t hich is ceri@aiRy -
and work for the Salt Department and minor 'm'd
The toll and lock establish(tinefgts are h:tov:h fixed at were. - The
reduced from w formerly e e
have been largely ] maintenance . W
ps.  are Rs. 85 “Phl ‘m
* Maintenance : e eee 61,826 on ﬁg' "per 1
Establishment e et TSR &(1,2 s
Collection, &e. M

———————

Total ... 85,625

——

. yot dovel

trust, in a few years increase the receipts M“ﬁm
great damages IZst year from two cyclones, ;f- f@ ‘harm
they have done the development of its traff them in situa
debris of the old high banks and no replacing (ho 0 o
to be waslted into and block themulg'mmm be like
damage from cyclones, so that traffic will was
impeded by eyclones even if they it
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s

Srarexext showing the Receipts and Gharges of the Buckingham Canal,

" Recerprs. : CHARgzs.
L o \——w I{emﬂl‘h-
Ttems, Amount. » Ttems. ' Amount,
; g s N o ool i
of fees for luw Maintaining T z
Amount license 9, intaining the South,
1880-81 9,500 tons at Rs. canal, 40 miles, utR: 1fc')n_ 4,400
2 per ton. Do, Junction ang Northern
Toll collections o ! 81,600 eang] 997 miles, at Rs. 275 = 56,925
Sduof onnlpmdnce . 700 k3 61,325
Present ent ut.bu.hmem ® 16,800 | * Half only entered to
i 71,200 "‘P‘VY division, at Rs. canal maintenance a8
Difference ,, Coee | 1,38271 mm for 12 montlu the same eltlbh_ll}'
? Ton blishment as per revised 6,180 ment carries on origi-
‘%anctioned scale, at Rg, 515 per nal ~ works,  mlt i
mensem for 12 months. works, and other
Lock esta, hnment at Rs. 110 per 1,320 | special works.
mensem for 12 monthn.
- 85,626
Interest on eo.plhl for B. 30,98,664 | 1,283,046
X at 4 per cent, . per ann
g
Total .. | 2,097 Total .. | 2,00,571
CrEpauk, Si Captain, R.E.
: igned A. AWDRY, Ca ’
17th May 1880 Pied) ;

Supt. of Works, BnOhImh‘m Canal.

No. 102-A.

Memorandum by the Chief Engineer, Puplic Works Department. 3

e o, g5, dated 15th May 1880, from the Superintendent of Woksy

closes series of reports and co
@ 9-, 6th I‘Ghnu.ry 1880, No. 283 W tions on the subject of the B

; i ”» :
T hg-r?rom Enm No.4llof6th Canal, and it thus a

ce

submit g selection of in, for the

‘,?ndix GO., of 6th Febmry 1880, * With plans, &c., as per, with such snpple-

- NO. AW, with Ohieg oe’s memo... orders of Government for in

g Tendum, dated 10th Apyi] 180 mentary remarks as appear S5 oo

; Letter No. 462, "dateq 10th May 1880, from reference to the on to the Go-

 Superintendont of Worgg, Canal, being framed for submissi

" Ottman."8 Memorandum from § -Engineer vernment of India. past year gheoanal
g No.ﬁbSdsﬁedlbthlh 1880, 2. During the wesio Ma

ﬂno&u e % wuvi.imdbtwoay&"“,ﬁed GOB{

i m"’ 1880 te ,-ngpectionu the

' Grace the Govemor madeawﬁoed on recorgthe'
St o3 His Grace has Bo’ i) e
tandum, dated

ence quoted,

able to lay dm
moreover
adras leaving

mmamur Oh R
lcll(;e on theu' way ) ,
into the oml’ :

the cat"hm_
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8t "’\’:"“‘MA—»\MM__,___” LGRS A ho5e ; t] : p o e AT hs ; ‘ A
Py thg ?;b l(;h_e prineiples on which this decigion ; S 4¢hy—each lo:;go% from the demands of the lock estab W S
boats roanllogment of the origin] section OI; '8 based, although leading virtually ; fopars ot as yet ap arrived for their genel
i‘ecomlleegg ed by steam, seem t pe sound of the canal and of its navigation by : + 20. The time has ther?fol'eth’: several es, though og"'wy o specxﬁ
o1 : o . y and thedundersigned would therefore : adbptio;l as means f:ll; lthﬁ{:ﬁ the immediate neighbourhood f Madras, as bserv
Hhoasist the sl intaj b bjects necessary for the Ca7 : _ an ey MR Sy
656 o0 11 elbe Maintained throyghont ly 2 : E objec e o dum of 10t AP“,I 1880. however be placed faci ontwards at the
2nd,—that the sidesfveli . 1Y 20 feot wide at 3 foet i mezl A ingleaeGOf lock S‘m E :oposed to isolate, as
€ siopes f : : . 8 it is P .l 1i
| 3Td;-that tOW-paths b‘g mad(;r;heer:'atel' sgctlon be- nOWhel‘e less than 4 to 1 $ ; end of each of the.reaehqs wtg;chl ] progress O
16 1114 The tidal actiop s Pratticable 3 feet aboye high water level, e, closed onoeta?)nﬁilfmg:l:t d&??ML i‘.h‘;;‘il{l ?};Z be‘_
el lines, requir, ? Own in th. : X J 5 silt, the es ol el e
i!:;zy be ass’u:i%d f}fagoiigmtgg : dn 1t has beenep?;;esmg azyy- ;5“;2“ and }t“g}.‘t“; tt‘d.‘t’ B tixeb cyclone ,m?;ltzmtﬁ say for 2 be*workex AP RSN LA
opted, about 1 f, reduced geoti give to 1it, but 1 : December ; in fact the gates = : : 5 G L T T
2 W?Per cubic y00t of excavation would l};m sy recommended been originally m:nt at such exceptional times. subsequent period, 1t Xy b

ard withoyt an : ave been saved through : at aﬂ] :
all . oughout. At onl decided on 8% | rear
Mounted to Rs.y 3,65()):("){(1)1(1)(?e for pumping, the saving on' excavatior{ 150 feet 10 1

al
alone would haye 5 92. Should l°°kt:a ‘;m at 120 of

------

.15, Ag moreove : | necessary to place ex :
1n future to low Waterr_argued by Captain Awd ake them act as such. . ¢
: . inst, ry the plan of referri e i to make them cost o
bemg~eas1ly understood bsye:feolflt)o mean sea leve] wilF h:v(()s tlilzfpr?élagt f:}é:;;:ranci; Eii. 93, Each set of gates would
16. In regarg PR, g nee . ore eating li6to'n” ~B&
ch o 1e8ard to the second poine o ‘ Capitalized cost of CleaBNE T
” n:;:)ll,ﬂzt tast during heayy ﬂOOI:i(;mitt' V1z., the expedients for keeping silt out of the s depth of g m‘* at R, 8,060 per 16,120
: ¢ o U / R
de%t L} 'i‘heofl‘n lr 1ere nspection of thea:ecili?);dl{)eb:ldou:) Ty Ui et : Cost gffgro flood gates E-’??g T if they can be mado |
suck ex 'entso- OWIng brief table shows in a, most a foregone c.oncluslon. : s 2,120 'Ielngtlé ﬁch ;yin"‘ @mdm i
Wei e general way the financial aspect of —_— even'w... aay 19 a shorter
With a channe] of the . bo necessary  isolate 80Y T
. : norm ; , b o ever be necess o of 10th
side slapes 4 tg 1, Yoo bove, viz., 20 foot breadth of solo and | tength then B o s (s somarks o moro 0
e B B S of constructing such gates mu‘t;be eﬂb‘}:nt,mins epU! d‘I
Assumeq depths of silt to 1, B s B L " * as a fact the May cyclone of WY% ontgmﬁ’ﬁ e R R R R
o ‘ 6” 1 1 o | N ein, into the channel &s an average (see Mr. rein?dﬁiﬂ“ B T T e “ o
Correspondin : l .l i g I b the November flood added nearly a. fm“ B lood g8 o5, with the completion of the
; m‘ﬁoper ngﬂgmhty to be removed in cubic [\" ’“‘“T‘N‘ e RIINSERRES WL T ; 25 In framing the fde:];l;led “?omte,’ £y { ) “ Mq‘bove ﬂlﬁ W
B! ] SR | J | o/ ide o ‘ ﬂ a height - reu el s g
. 2,151 4,585 ] /311/49,444 | ank on the western st il be frosds A T i
.A;me 008t of removal 4¢ g - T —— ;’ P ‘82 :’,__‘,_7101 i g ood, it may therefore be assumed, wﬂl g norangum of
; G L e Tl g e ke Th geveral flood gates mqmreda_;m grounds,
;\\\\ \i 403 8o | -1,318 1,771 26 o and need not be further adverted to. the various
Tivalent to 4 capital gutl, T - PR TRBEA Cos aR Aprll 188 m} exéavating fresh .Portlonﬂ of W e i S
8 charge of 5 por 2 O an annug) , | advisability ‘; rder to keep out silt, or for other the Tines a i
R e ST Sl 8060 | 1700 [ 26800 | 83420 | > emg;d’ With reference wggo:nﬁy“ﬁ%’ ~' s e G
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- tode ® quest oye Western canal bank o | 0 :
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of the tide in keeping up the level of the euya] : i g
observed the wlxof canal is much diminished, but as abov

© question in this respect is gt present in rather an inchoate
' silt from the channel also requires more
seen there is no very distinet prospect of
heavy as they appear to be.

t
expedients recommended by the under-

ppear at first sight to hold out decided advantages, so far
in Beﬁmr of the work, but, so long as the channel is tq,be
: level, their utility is not so clear.
Upwards of one mil);

million eyuhi . SF ot 1
cyclone, and to Aiobe cubic yards of silt were de ited in the channel by

808, capable of clearing 500 onbﬂm quantity in two months no less than 33 steam

o yards per diem each, would have been needed.

nning of such a fleet of dredges would
disadvantageons he work, while bemg p:adﬁﬁ
i : ing of such machines, is well a pt
ﬂ‘*’!eamty and habits of the ordinary working population, using the most simple
AR L% Inafe'thceg,mch“ 2 3

Mann ivers 18 the crossing of the Gundlakamma, Mushi, PAl4r,
ﬁseo::l 0. funée rivers it s quits possibly that Vieun dredgse may be' sdtent

i 36 b Al;p d, and four or fiye might after further inquiry be provided for.
' rogards tho other points connected wi, the estimate for the training of
' \ly the Pennér (sce memorandum of 10th April),

has been already recorded ; but that su

34, ;

: lonel, R.E.,
AN R tioer, P .D:

MARSHALL iating Assistant
of ndia, Bublls Worky Department (Civil

' Yhe Government of Madras,
" July 1875, N, 314 1.

2% e it B G
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