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The Chief Engineer ang

; Secretary to Government

Irrigation,

a In order to report on the alleges/

: danger to the Kistnj anicut Caused

i by the Railway bridge at Bezwada, T

|

: réecuest I may pe favoureqd with a <o
COpy of Major Baddeley's report ang
the annuail clans of the sand banks
and scour holes taken by your Depars~

ment. I shoulg also be glad to have

e TEE——— T R,

those of this year as S00n as evep
’
the river Subsides and it is pogsi-

ble to take Soundings.,

x
Telegram from Coloney T, Gracey I annex a copy of tpe orders -.

] dated 1ith August /906.

received fron the GOVernment 0 g
Telegram to Colone1l T, Gracey

India andgd my reply t,hereto.
dated 22nd August/os,

W B nd e e £
i/9/96.
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Letter NO:1275,K.dated 15th Aurust 1896, from the Super-
intending Engineer,Second circle,to the Manazer and Chief BEn-

rineer, B2 8t Coast Railway.

I have the honour to request that the protection bund

on the north side of the river above the Kistna Bridze may be
raised to 6 feet above the level of the recent flood.
2 During the flood the bank was nearly topped in the up -
per length,and at-the bridge the water flowed over the top of
the bund but was stopped by the revetment round the abutment.
a. A failure of this bank in two places during a high

flood would be a serious danger to the river bank which is

low in the neighbourhood.

>

A So lonz as there is still water between the river bank
and the protection bund there is no danzer, but two breaches
some distance apart in the protection bund,would soon cause a
cuxrent);nd more-over the bank if topped would in a2 short
time be washed away entirely.

( True Copy )
(sd) J.Upshon,Managzer,

Supz:Engr's O0ffice,II circle.

Letter NO:7130 dated 7th September 1896, from the Managzes

East Coast Railway,to the Supg:Engineer,Second circle.

In acknowledging receipt of your letter NO:1275. K. dated
15th August 1896,in which you ask that the protection bund on
the north side of the river above the Kistna Bridge be raised
6 feet above the levelof the recent flood, I have the honour
to offer the following remarks:-

With reference to para 2 of your letter,this vart of the
bund was constructed at a lower level to admit of cart traffie
passing under the bridze,and it has always been known that a

high flood would top it,but it is backed by a very strong

pitched
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pitched bund,so that at this particular point (near the 4 ) f g

abutment) the water was not I am informed within

(@)
=
w
wm
o
—

On the other hand the rest of the bund was about 3 feet

above the highest level of the water., This bund is of sand

faced with a 3 ft:thickness of hand packed stone. g

e N . > . il
On the top there is a 30 ft: metalled road way with cross 4

drains 50 ft apart and this is the principal road for peovple i!

and cattle usino the Kistna bridge, it is ne
up. Roughly the cost of raising the bund 3' for a distance
of 1500 ft: will be Rs 4000 as per details ziven below:-
Pitching 20,000 C.ft: at 7 per 0/0 cft: s 1, 40C 4
Earthwork 1,50,000 c¢,ft: at 7. DO ==-mmeem o e B 1 o1
Road metalling 30,000sq:ft: at 3/8/0 per o/o 1, 05¢C

Drains under road (20.NO:) at 25 each

The estimate will have to be sanctioned Oy the Government

of Tndia before the work can be put in hand,and I ecannot re-

commend the work being undertaken at the expense of the rajil- .

LU & i )

Way,as I do not think there would be much danger

L0 the ca-

nal spoil bank if the bund were topped and did breach. The

high flood level is quite 10 ft: below the wide part of this

spoil bank where the cuttins was made for the approach to

the Kistna Bridge. I am quite prepared to recommend

iR £ -
vnat all

the training works be made over to the Irrization Deptt

but before taking any action in the matter, I would sug

est
waiting till Mr:Upcott, the Consulting Engineer for Kailways
Madras, has submitted his report on the alleced injurious '

effect ofs the Kistna Bridge on the irrigation works during | |

the late exceptionally high flood. |

‘ b
(True copy)
(sd)a-Upshon,Mana:er |
Supz:Enzineer's Office,
veécond circle,

Letter

-‘dilliign.'mﬁ“f AR e R <

Letter NO:1600.K.dated 15th September 1896, from the Su-
perintending Engineer, Second circle to the Chief Engineer for
Trrigation; o S5 i WAL €

I héve the honour to forward copies of my NO:1275.K. of
15-8-96 to the Manager and Chief Engineer,EB.C.kailway andthat
Officer's reply NO:7130 dated 7-9-96. With reference to para
2 of my letter and the Manager's rejoinder I have only to re-

mark that during last few days,the Railway VYepartment have

put up a pitched bank for a length of 3o0feet along the top of
the existing bpnd. This was the place near the bridge which T
referred to as being loo low. The stronz pitched bund alluded
to by the Manager was not carried sufficiently far above the
bridge and a slight rise in the river would have breached the
protection bund at this point., The action of the hailway Dept
in strengthening the bund at this point confiims what T said
in my letter to the Manazer East Coast railway.

2. As regards the level of the rest of the bund being 3 ft
above the flood level,I have to observe that there is always
considerable scour action at this part,the river flows with
rreat velocity and as the bund is not pitched in rear it
would zo at once if topped.

3. There is no necessity to widen the road all that is re-
quired is a bund alongz the top of the bank of sufficient
thickness to prevent wave action from scourinz away the top
of the bund.

4, The supposition that there would not be much danzer to

the canal spoil bank,if the protection was washed away,is altoze-

ther incorrect, The spoil bank for a length of 350 feet is in
places not more than 4 or & feet above the level of the recenk
flpod. It is composed of ordinary black cotton soil and river
silt and in my opinion it would not last 24 hours with a cur-
rent of 6 miles an hour azainst it. Under very similar cir-
cdmstances with a lower velocity,the river has been known to
cut away 100 feet of lunka durinz a sinzle flood.

5. Floods have a tendency to increase,not to decrease,the

Railway
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Kailway bridge is steadily narrowinz the river below

)|

ssential that we should have no weak

(i)}

2
=

gnicat and it i

L

2 %

places in our head works.I consider it very unadvisable to

delay the cxceution of what is really a very small, but neces
sary work & I bez that the Ry:Dep may be directe 0 Carr
out the work as soon as possible leavin e question of in-

works of the bridge being handed over to this cirecl
he suggestion, for
tection bund should

never have been constructed on its pre-

sent alignment and should only be maintained until

@

ments can be made for increasing the water way of the bridre.
6. In conclusion I have to remark that the bund requires
zeneral repairs,includinz the removal of the whitas ants!
nestsjwhich if neglected would most certainly cause dancer-
ous leaks,
I haffe &‘L
(sd)M. Loam, Exe:Enzineex
for Supgz:Engineer,Second circle.

NO: A 1 & ol

True copy forwarded to the Consulting Engineer for

Railways for consideration with reference to the report

alluded to in para & of G.0.NO: 789 .I.dated29 th eptxr/96.

v

For Chief Engineer for rrrisat ton
28th September 96.
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R. Upcott Esquire,

Consulting Engineer

for Railws

Vo Tl
Simla,the & <~ October 1896.

I have the honour to forward my report on the Kistns

Anicut and Railway bridge at Bezvada

for

Iis Excellency the Governor in Council

1

and 1lr.

lfadras Government

to the

Government

India for Railways, Assam, in due cou

he honour

Sir,

and through the

of Indis.

rse.

to

Walch Ootacemund

Govarnment ‘of

be,

Your most obedient servant,

Documents accompanying:~

2 plans.

Major Baddeley's report

e = . e ~ 3 1
raragraphs

Lette

- o e 3 A c .
Esst Coast Railway,to Bupe

b ) T
Engineer

B %0 33

No.7130 £rom }Man

- 3
cgaveadsa .




e — ——

On my return from furlough at Bombay on 17th August

I received orders from the Government of Indis to ‘inspect
the above.works the river being then in high flood.

2. On the 20th and 21st August I made such inspection as
was possibleeano boat or steamer lsunch was avsilsble &nd
the Superintending wngincser was too ill to accompany me
but Mr.Keeling Executive Engineer of that length explsin¢d
the views of the $rrigation Engineers on the alleged
danger to-the Anicut cauvscd by the position of the
bridge and the contraction of the waterway.

2. The SBuperintending Engineer's report so far as it
reletes to the Kistna bridge and plen is put up for
reference, I 8lso append & plan showing the direction of
the mein stream and the backwaters on 20th &s seen by me.

4. At the Annicut the water was flowing over the Annicut
proper 1in & uniform and unbroken curve_the undersluices
were (I was inforrmed) open and at the junction of these
sluices and the Anicut the water was broken and confused
with high waves. There was a back current on both sides
€8 shown on plan mnost pronovnced on the left bank, but
the veloeity was not grest. There was also & slight
settlement on the left retaining wall ss marked on plan.

$%, Between Anicut and bridge the river was flowing as
shown__the velocities were estimated brt the direction of
eof the current is acclrate.

€. The high flood level on the right bridge sbutment
up stream was 65«77 and that on the left sbutment 65. 82

(the levels were taken by Mr. Eaglesome for me)

I also observed & water mark on one of the bridge

piers




Piers showing & wave of afflux of about 20 inches during
the meximum flood.

The current through the entire bridge was not unifor
but the levels show that there was no greater heading up
Of water on the left than the right bank.

/75. Passing now to the Superintending Engineer's report
it will be gathered that he attributes the scoiring sction

£0ing on below the left undersluvices to the back currents

and whirlpools to be produced by the obstruetion offerad by

the left training benk to the free flow of water and the

resulting silting up of that side and considers additional

fan shaped

m
m

2 spans on that side imperative so as to give
channel below the Anicut which is an axiom of irrigation
works.

%. In the first place it is desirahble that the position
and extent of the &lleged =cour hole should be surveyed
&8 soon as possible, I am inforreq by Vr.“élch’ who with
Fr.Spring’fixed the position of the bridge that scour
holes of 50' have occurred befors the bridge was built.

H. Again any contraction of the waterway would check the
velocity between the Anicut and bridge and thereby prevent
the eddies and whirlpools spokan of in the report,

1@. It appears also that last year a wall 2' high wsg built
gcross the Anicut in addition to a 1° wall built in 1899 and

that the stone s&apron hes n been brought up to the top

ot
L J
of the wall. This alteration

of the shape of the Anicut
coinciding with the highest known flood will in my opinion
explain the eddies and whirlpools at the Junction of the
Anicut end undersluice where the two bodies of water, one
flowing horizontally through the 90 feet opening under s

great head of water and the other Talling over the submerged

Anicut,will csuse rotation and scour that coming through

the

N ——

e

the undersluice being of a higher velocity than that

falling over the Anicut ang the higher the Anicut is
raised vertically the greater difference will there be
in the 2 velocities and the greater consequent scour,

/18.Lastly the Superintending Engineer asks the Menager
of the East Coast Railway paregraph 1 of letter No.7130
of 7th September 1896 from Manager, to Superintending
Engineer, to raise the protection bank on the north side
of the river above the Kistna bridge to 6 feet above the
recent flood level. I cannot reconcile this request with
his contention that this very bank is doing &l1 the
mischief,

11. My eonclusion is that, while I carnot foresee vhat
effect 3 additional spans on the Kistna left bank would
have on the course of the river and the stability of the
Anicut &nd head works énd therefore cannot sdvise it.
It appears expedient in the very great interests in-
volved in the delta irrigation that the irrigation officers
should state their case supported by plans and charts
to enable the matter to be /’(l/ﬁlé/ discussed when the
Present state of the river bed has been examined and

plotted in plan and ssction.

|

|
|
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through an undersluice.The ffect of thi By Ay A
i The«Managcr,

produce back currents and whirlrqQols,which last vear scanred ' i
.83 Which ¥ year s East Coast Railway,.

ut I hnl e rjo i‘f(‘ + " AT ir +W o v ¥ ~ye 4 o~ & 4
- ’
- T «4 1 . » ™ 3 - .
scour hole will have increased this vear.for. duri £ Ty | 8
8 1ir, for, ‘ To

the back currents and disturhay T e Ot SR IE SRS DR R R ' : "
_ s n : 10 Lce ere . The Superintendcing Engincer,

nost marked.As a proof of the evil feect prodn 7 ; : i o
y : ' ‘ II Circle Irrigation Department,

T d = nd trainiy . e
bridge an 1ining ban¥%,I may o that,si ¢ tr0 Bezwad
. 3 - Bezwada,
& x + CO 5 o1 L '
ion ol e bridge, hoal of say ! t 1ly increas- 3
N 3 3 — 3
ing in size. close &6 the North nratectim: i ¢
h 8 n i ; .

PiE% I mast arso point ont the+ 4 g -‘~ 2 :
¥y 8Ll the scour I allude to works ‘ . Dated Waltair,the 7th Spptem‘ner"gﬁ.
back and takes down the undersluices $E MV cRuEe =t ¥ Sy
N - - _ 5 - ‘.,
into the CEY.C‘.‘;,"'__"[»,_' disaster wanle P I (R X J
- LO & : len 0 th In acknowledging receipt of your letter No.1275 | R
failure of head works and th NS ANENnEe g g el -
¥ 2 Ralin i - OE MOS k. dated 15th August 1896,in which you ask *ha* the protectiocon

serious,as the Bastemdel 2 Suste: rould be: decstroved 1
J e ¢ o 20 . i Bund on the north side of the river above the Kistna Bridre

12, It appear$to me £rom an exsminetine Sk o A T 46 S . !
I an examin n he Survev that be raised 6 feet above the level of the recent flood, I

&
the water rassing over th nicut which i 700 feot “ s g
LA 3 rage BN have the honocur to offer the following remarks.
]
length during floods,passes int P ; : ]
. & GSyrasses into a basi: ch 1s contracted : With reference to paragraph 2 of your letter this part

lower

gt its mouth by the fact that the contyra. arnore g B —_—
® el WAE eentre. spans of the bridpe g » of the bund was const ructed at a lewel to admit of ecart
| s 4 )

pass the bulk of the' water.How far this tende *n refae o e > 4 ;

. ol datie ralse the A traffic passing under the bridge,and. it has always been

L -
level of the water above the S CRE T anHOE BB ek : 1 - ;
: i Sa/,0ut abon known that a high flood would top it,but it is backed by a

1
13
&
-
the baclk currents and disturbance and congsequent A i b | : ; S
3 2Hl- consequen nger { _} very strong pitched bund,so that at this particular point

4

<

(near the abutment) the water was not I am informed within

6 feet of the top.

ind .1 may remarlk that this is no new theorv af asine . 1 .
4 = b ve ! ‘ys
considered the protection bund a dancer to +ha w4 % I B "
‘ ! “d & dange ) the anicu ve 1 On the other hand the rest of the bund was about 3 ft.

:“ O I "GV{! b‘n‘vn 1 o v ern + =% 3 - . i *
since hav een in charge of the Circ and the & }
~ he Circle,a he stat ahove the highest level of the water. This bund. is of sand

g (8 0 ‘l'
the river below the anicut on the Bezwad tde . a £
Cu- on the Bezwada sf sduring +} ﬁ faced with a 5 feet thickness of hand packed stone.
A

Iloogwas such as to convince me that +n. B e i bsh - | -
Loy i IV A5Ce Dagith “he interests of tj - On the top there is a 20 feet metalled road way with

anicut demand a freecer escan: PR T i W i . . '

¥ a freeer esca) 01 water in rear of it.The x cross drains 50 feet apart and this is the principalkoad

‘matter in my opinion.is e that must - be danided : & o
¥ opinion,is ane th 18t be decided chiefly rr ' < for people and cattle using the Kistna Bridee;it is neces- |

3 2

he proint of ew. 0f the responsible e #4 b :
the point of vi 1 'the responsible Irrigation Officers.To o1 sary to keep it up. |
allow the bridge to conti In“itas vragent .ata vt f
. he & 2 continue "in'1te sent state is to court 3 Roughly the cost of raising the bund 3 feet for =a g
digsaster to the Eastern Delta Svstem.l et ,:‘ 4 >

ot - L R ystem. 8t also state 2 distance of 1500 feet will be Rs.4000 as per details riven

.g":l . 4

navrriest onv : ¥V 5 A A g o :
earnest convicion'that the danger is one that wil] inerecge : below vizi-

Pitching

-

every year so long as the bridge 18 allowed to remade oo it

e
40
b




Pitch'ing 20000 c*t at 7 persdocft ... ... Rs.1400
SR
Earthwork 1,50,000 cft at 7 per ##00 cft .. Rs.1050

Road metalling 30000 sft at 3-8-0 persdeesft Rs.1050

Drains under road 20 No.at 25 each ... ... Rs. 500

The Estimate will have to be sanctioned by

of India before the work can be put in hand.anc
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recommend the work being un Q::ﬁgkmx at the

e

Railway as I do*not think there would be'much dancer ta +he

canal spoil bank if the bund were topped : 1]

o spoil bu re topped an i e 7/.',

"t o 4 - | T e . ’ e 3 1 ide part af Fhde .
high flood level is quite 10 feet below the wide part o i : '

§poil hank where the cutting was made for the

D

Kistna Bridge. I am quite preparetd to recommend

¢raining works be made over to the Irrigation Depirtment b

Curvrent and Velocities an
olverved onZ0th Suguat 1896.
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& A =11 - ir n + 3 & o s u ]
before taking any action in the matter,I would surgest waiting g |
— ﬁ
£111 Mr.Upcott the Consulting Engincer for Railvavs Madr 5 d
hag submitted his report on the alleged infurions effae - E Qﬁ- i
. . g . '
the Kistna Bridge on the Irripgation works dufrine +he 1ate ] ::}5 i
£ @ | dp .
Rt 1o oW b
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Buildings ang Roads.

Reap—the following paper :— Civil Works,

G.0., Mis. No. 4395, Revenue
b

Read—the followi
ing Proceedi
Land Records al;lotlc‘i;(}rl
(=]

dated T7th November 1896

ngs of the B
Read—the following | riculture), date(mn1 *
Secretarygtoetttﬁ;‘ gom J. N. ATKINSON ¥
Department of L Ommissioner of Rev b Esq., Collector
September 18 and Records anq enue Settlement
896, Dis, No 3940 ‘Y‘ Agncu]tu“, "
I have the hOnou § 40-Ver, 3

in hOPeS of bein r to report on the re W
vt o Sl e compet ot
complote lists of such. iimg as- ey atio
ﬁleilffi ure to refer to loss of oy cattle
osses, and will probably rC;p, l;mc
2. T append a sty ‘Plant

I teme i

h nt r

bove the anicut on the shomng the readings of {}
the

borne in mind that ; Bezwada side - :
at the Bezwada :,t,(;ntﬁheg‘lfresent ﬂuo(;; at?ld l,n €xa
the previous highest refo Sitanag » the water |

aram head.-<l..:
s Pd Jd Gdd-!,l .
and at Sitanagaram 40-7( f:‘;et’ the greatest bo ;;n(,

th 3 ced 2
thgegl?ﬁg}:%;i ood-level of (f)lnl E’?}iﬁ‘th‘ and from that
v : o )

It happened tha{tsd:(l&gnrgwtg stauding“:t ;(fl\?h}ed on the eyeniy :

& carlier 1gher level t 12 0

ab
gent from B‘ezwad;}; stages of the flood al han the

R(é\'(}n ne

1a

Tos :
: \lt ‘and fallen houges -
the ryots vin
ol are gtrivine
108t the whole i

"lihing
as

€8, wWher
ht attaine

8. The rise commen d at Bezwad

Eastern Division. beine
D

Engineer, N e m tourd
» Northern Divisi 1 differe
B ome v C\\ixllﬁq“(\;“}(m’ hu\r'\ng g:“t Parts of the
Head Assistant klgl\ecitl(‘)l Wﬁ e 8:\10\(;?&@1 o the Uy
¥y Mr. Camimg ~West, Plang
miy ¢ > laluky

remained at Bezw

zwada. ; y

however, . Informatjop thag’ Who haq bu?a of t
y a ‘1

afl
! ollowine ; 0d all hypp: o0d of y
bank, with the dateggo:]s \?’I};P?Ximate Iried back tontlasllul helg}
1¢h ¢ :

most 4

Gudive
dividg taly

1. e

%) Ravi Anantamram Westery, Delg

3. § Kollur (ty, breag] 1 b“nﬂet of Pg e

V. A 0 ny :

5 Pedapu“vﬂm leﬁ) ok Mud; 3

6. § Pllopaln (1, %) Vi 2 aig

V. Te,

8 Tul‘pupalem (o aO}IQ ) i

o p ne b"eaoh)
10, { © Crumudi (e,
DR ® breahy) 1ot Augyg
)2 nytﬂpalli (One bre h ] #
18, )
14. } Pedn['uuvum e

(thl‘ee bm h J
es) 2
5th

DEPARTNM ENT

d 5th October ]39&1%‘;:‘“},‘:‘-’9 Settlement,
N0, 20U 1—

lofl Kistna, to the
and Director of th
w d D 18 :

atei Masulipatam, 12¢h ] these two that cause

8 1n the Kis :

- 8 tr»“; I.\».Mm river. I had been

ay (‘d th(_l r“b()[‘t i hut“-ﬁ.’g .()f‘ I”'O}Jl'rt}', pllblic alld

it 18 lnlpnssimb to procure f
wl.nle it is altogether ; 5. 1 cannof enumerate t
urcatlJ'xt“‘\l'{:’_“musl-‘- to repair
» u4s d('stm_\'t-d.

river-level -

thcs:r,.g;\lfli'f t.he gauge * some inches of water,

een at a unif 188, it may be

eas orm Jevel both
n 'h(- ﬁ(,nds ()f 1832,

a was 40005 feet

day steads
\j stcudlly continued till
xmb'lh August, for
maximum in 1882.
Zineer gngd ':XQQ\\x\"\)\mu\\'ﬂ g T
e Engineer, Kis
- , Aastna
1 \\x_e Executive
» Whilst 1 mysclf
ct. Only the
e In the distriet,
48 expected wa
* of action, ; ¢

S 1n the river flood:

> ¢ distriot.
e Week
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Eastern Delta.
1
2. | . :
. 3. | Kottapalem and Kokkiligada breaches, 8IX
] 4. ‘> in all ; . LA Siad
. {
6.
7.” Avanigadda
3 g, Pulipaka

9. Puligedda ;
Northern Dicision.
8 1. Ibrampatnam ...

Complete information has not been receiv

Division), and 1t is pr
but as that part of the countr
caused would by comparison
side was at Kollur 2

the Thrampatnam breach, at Pu
d the greate

be insigniticant.

wator over the greater P
gpreading out fanwise, th
widening the actual mout
to Perali in the Bapatla taluk.

We, laymen were to 1
in 0,1-catydanﬂ:or; and what we saw was the plat
& 3 go that a rise of less than a

over the top’ of ev
to the enormous pre
had been the erosion :

What would bave happene
> divine ; but the
certain, and it 18 1O
had to be almost re-constry
especially the Supermtendmg
Division, whose watch
several nigh
thing was done that cou
recautions
that was thrown
6. The (Commissioner

-

upon them.

i th nhabitants 0
to bring off the 1 Iy i

the flood-water speedl 5
morning of 2nd August, Mr.

was being jnundated t

submerged villages ¢ an
Envinegr, Kistna Northern l)msxonl,
about 2,000 persons and many cattle

%. Mr. Cumming

as he could pick up,
about 425 persons were brought off.

_ On the 4th, the Commissioner
Salt :nd ,:bkéri) and Haden_(Inspector, Salt and
lying country between Kankipad and Tsallapalle.
task and did 1t t0 perfection. For a considerab
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1st August.

e e e ke =

6th August.

ed from the Divi Island (Avanigadda
red below Avanigadda village;
damage that may have been
hest breach on the western
de, omitting

obable that other breaches.occur
y 18 sparsely inhabited, any

d on the eastern si
s below the anicut.
ng a huge volume of
uks, respectively,
000 square miles of country,
iles from Masulipatam

bout 25 miles below the anicut ; an
lipaka only about 7 mile
st danger and devastation, sendi
ortion of the Répalle and Bandar t
e flood eventually covered about 1,
h of the Kistna to something like 50 m
anals, nor will Tattempt to write

he various breaches to ¢
o and Sitanagaram.

W o oole to save the head-works at Bezwad

the hustory of 8 btmcbl; the Engineers that for some time the head-wor
forms of the head-sluices covered by
foot would have brought the water
| the masonry quivering
ater fell, how alarming
£ solid masonry walls.

erything into the canals; we could fee
seure of water; and we saw, as the w
of revetments and the subsidence o
had the water breached the head-works, no man can
loss of life and property seems
tem of irrigation would have
tude is due to the Engineers,
ngineer, Kistna Nort
r a moment.

hout sleep. Every
1l surmised that but for the
thstand the enormous strain

_ N _ i

that there mus have been appalling
¢ impossible that the present sys
tructed. A deep debt of grati
Engineer and the Executive E
fulness and forethought never flagged fo
ts all officers of the Public Works Department were wit
1d be done, and it may be we

tuken, the works would have been unable to wi

on 2nd August,
ts for rescue of
ded in company
and some boats,
bove the anicut, where
90 square miles.
own division which
of rescue from the
day by the Executive
he 8th by which time

of Revenue Settlement had come to Bezwada

: : or having organised the first arrangemen
o tOdh o Iel:'rtn mdebteq f is on the %st, Mr. Cumming had lI:;rocee
ol anI Pli(()pelig ,. taking the Public Works Department steam
with Mr. Keb 1o 8 L of the villages on the right bank a
merged a_tract measuring
umming had to hurry back to his
hrough the Pulipaka breac

{] . .
bove the anicut was continue
¢ and the Sub-Collector

had been placed in safety.
s just state
an active crusa
from villages in danger.

d, to the meighbour-

d oceeded on the 2nd, a
et : de in such boats

- aka breach, where he commenced
% hood of the EX TS to bring’ off people and property

tant Commissioner,
4ri) to work through the low-
These officers had a m

le part of the distance,

directed Messrs, Kearns (Assis

ost laborious
boats either
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é s sl S Lol oty R B 1 to traverse the island in all direotions. These boats rescuce e |
: could not be procured, or could - o Qe found sitting on their house tops; and gave food to m yal ‘
g ! not be taken in the des; LAt di : : most of whom were Tound 5 i1l h concerned for the villages along |
| Sal')é thi:lt most of the work should be done on foot }Slm}z leCtl'in [ A0d it wat R who declined to leave their homes. T W?is StISt?llu:Vired to the District Forest Officer ¢ 1
mud and water reaching from the knee » 10r hours and hours at a time, 1@ 8 . sundated seaboard, and on otl, . d 4 8
8 . to the chest. wi , the long line of inun . tood the first message ; but a second on
irregular intervals ; and once withe est, with scanty meals spatched at | et isit them. He misunderstoo ’ e ‘
ut any food f B | in Masulipatam to VISt : on that day, he and the Assistan
part of the work was done in uniform or a whole day. T have learnt that : ¢ Oth set matters right, and at noon ¥ & 3 .
: o : E: ing o . L Tang, started off in )
,  leather was very serious, » and the wear and tear of clothing and shoe- . ‘Ch:n;’:;iﬁtof Mr. Fischer, and the Forest .Survsyéﬁlg sl“:ge ti:w A kge,ep todeh b ot
9. On the 5th, the Commissj : . 3 ik bo{;tg and separate directions, arranging at t bably in worse plight than any
e kit coux,x i H:lssri'oner wired to the Superintendent of Police to proeeed .‘ Bepaia- : It ‘Was well they went ; they found villages proba yru(; WS wi%)ho%xt T
quarter Deputy Collector a(:';ilveﬁr pt;}]e ﬂ]n‘d fhesea. On the same day ““? Head- 8 21;[1];)1:;;& visited ; in one case the whole POP“l.au;Eo}tll?g'l;;i?eowaasy not an inch of dry :
these two officer . _ slasulipatam from g ¢ - i Y \ o L a7 sequence lost his reason ; 1M 4 3
oy a?;daf(t):}ie::u::::fréng th}«: S el “mk:)»;}:i 01: ; ]l:ldl( :ll.lsdt:u'f :izn . };)gdl};‘;?v%;ge,c (z)tlllld (il'our poor women had been prematurely confined as they lay {}
tract between Masul; ) ¢ on the morning of 6th 1o vis e E Fa ater. _
was the place Whe:l}lgz_:]ag!zra::itg(?.r ver-bank near Tsallapallz. : !A;t irltlut-l;idl(:)‘:xtl"tll?iiﬁ; . mChC]S 4Ofr;;w day after my return to Sitanagaram, 7.c., on 8th Augus"C,t 1 h:t(: 3?3%:12;13&)
: g; be continued till the 2]gt (Mrmllj‘e:; ‘5:‘ ' greatest, and the relief OI’Gthi"ﬂ; had k| the Sub-Collector, still dependant on his crutches, tt(.)cV;ISll(; tgﬁ:gf;sojﬁ)ger busy in the 1
an those of Messrs, Kenrn " asted’s experiences we r Kttle  Jes ing 1 RES . dv left the Tahsildar, an energetic al )
B 0 or driil rs. Kearns and Haden, Once ere only little less trying : taluk ; having already )

= d Had ad n the was twenty-eight hours with-
earns and Haden joined ) St cq OV 8 rag of dry clothing. Messrs. - SR |
ward, Zhir partly of f{mr, innl{f&i?é-iii %}IItEdLlhallﬂpulli on the litg (Ln(ll“%hence for- ; and 13(303&1: \{3;202)‘1;13%1%0:1,%[15 be%ng carried (:ut. tlﬂrery ga(lzsv izv;l%ftdcir:l%?;nv&ays
concert throughout a truct havipe : “ac-quarter Deputy (ollector, worked in . L ¢ ga pEgamiil, a0 Bt e o onen ‘ g :
20 miles. The number of VILG 1ts centre at Tsally alle. wi N t B believed to exist w y N i Bt 00, nauare ki 6
: le rescued £ palle, with a diameter of abou : T o ik of thn nivet, ! i -

tendent of Police was ab()ul:;egp ued from danger’of drowni : 1o L The ¢ oo waa roughly sbout 600 squre
: 50. I rowning by the Superin e 0 s s ’ | 2 o
Superintend . am glad to ad et ? . on the W . et bt aprt from s ,

ong’ thee{}a%g%lgirl)()hce it e o e of the distress was much greater in the form

or Divisional Offi. . . f their homes
of Bandar, K. Af Officer, and without any instructions from any that all those who were washed out o

For days together he h same good work.

the briefest outline of how the work of rescue

s
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3 - . height of the floods,  aat o grain at
of danger, been workine uktesvara Row, had, from the firs nce =2 during the belg ¢ food: indeed so far as my inquiries went, no &
d‘}F“l‘lmgef iy succOur{;:%?f:g?:g‘:iﬁauy %ld }indefatigaf,f}. :z p:'z"t‘:i:ti:gmmn"d E hilld :zvfgleta(?;lp%ﬁa?osﬁflz.o The S’ub-Collect0P7 s %Oiﬁ'liged mg utlﬁu;riziaill%(fiﬁ;?:
miles of flood-bank from pe; - DY his sole exertions he preserved some e oy ‘ t parts of the taluk, as well as the Tahsildar anc otus I )
d . pr i 3, 3 : g . the
closing several small bregche "6 overtopped and breacheq - e i o visifed the WoP F ded except materials to re-build fallen houses. *An
'hes before the rys ; and he sueceeded even in b Y ted that no relief was neede i t a meal apiece
10 i myself at Ching e rush of water exceeded control, s repor (f) food therefore, no relief was given in the Répalle taluk, excep P

: } . way 0 E t arily destitute.
€ expected flood, 1’ Star'ted 2 he night of 2nd August, I got 4 / . o ?;79 persons whom Mr. Dene found to be temporarily

right river-embankment . i dar taluks, matters were very different,
Executive Engineer, Kistzabout i a, Nuzvid and Ban

. ) 16. In the Bezwad ine: and their stores of grain
Western Divic: daybreak on the 5th. The i o f had not foreseen what was coming; an
- ﬁﬁl;:i, f?;gl Just '23 gre my arrival tll:‘;s'ofuﬁ'll:n%z%?-S“Q'Vm"i”i‘m Officer were both at X - o pei;plli;g)? a;t?ngl}; :;llages entirely destrolyed.M 'gl}ose W(lilop 01:(1)11_11?\I ztﬁggl‘:; de?;e;
M & Visit of inspection to villawe 16 Works Department (verseer 18 At i d noorest classes— Malas, Madigas an faic
done to existing breaches 0 villages lower down Nothi : 5 ) ]most all of the lowest and poo .o the difference between the two sides
] e duty at h - Nothing could possibly be < i tioned, as further explaining the the east
in safety, and to take a]] ssibl. and was to put peo . . o nd it may be mentioned, rtion of poor Panchamas on the €
) ; ple and their belongings i 2 %o there is a much larger proportion ol P ded out
and 6th in seeing that thgola © steps to prevent further breach - . ¢ the river, that therel 8% 1 Of those who were flooded ou
o 3 . ‘hes, t the 5th b o h r, at any rate in the Delta. o :
from a very perilous posit; o M.“‘la and Madiga populati ARl rescned than on the west of the river, : 11 were fed on different dates, these having
10 or 12 miles abovepKBc:ltllzs." and in making the ﬂomf onof Kollur were : luk above the anicut, 711 we

-bank : 3 in the Guntir ta '
to Bezwada the next morning, On 7th August, I p as safe as practicable for g been caught by the flood unawares.

roceeded to 8i i X . bove Bezwada occurred on the
11. On the Tt A, A 17. The breach in the left or east flood bank above

s g P
b, the Commissi e t. It seemed to possess capabilities for mischief even grea
offer from the Revy d.,Mr missioner of Revenne Settl morning of 6th August. e fhia Jand, falls drom the very site of the
on a relief expedition in the 'Son and Revd, My, p ement had accepted an | Fortunately

in the Delta. 4 : the Buda-
A han any of those in the Delta de an old drainage channel to the buc
track eachey of Bezwada, to proceed tha , idly in and alongside :
o e {1, g v oy 0 e, e s W e T e om0
: m relievi uch exposu ivati d =\ . meru river, au t submerging and br g :
Messrs. Goodman and Watﬁgxlln gf s&,:: 1?30 persons who Il‘xoad r:oafno?)dl.’m’;:g”k:&. e the adjacent villages unaﬁ::st:%:) 1:;1}11 es]guaam% mgchanﬂel’ ‘Whm}.l.]ucklly was dry. t’!‘he
in the Budameru valley ; but befope tlt:leyp:;alll:l’ alsoh"olunteemd to carry help to those B i Rallllwaydl’:]h:at%ﬁfi(;gmem to the Colair lake, and tll)l e 1:;1:}11‘8{::: Iflsira:'i(lﬁ;e;?;
12. On the 6th, th, i uld reach the spot, all dange r. water followed ! : and did actually submerge three
of Police saying that’not;it(:goilxﬁmgger had wired to the :seisbant ggs wa;;::dmt R to breach the l{;ast ?10€:Za§€ﬂ§:g§ of the Government channels, the damage done was
where in Répalle taluk, anq advising h?:,a{f of me, that T was probably gf:"o s N taluk, and

i : ted.
Gudivada 08 T . 0t and certainly much less than was expecie
comparatively 1msigt 11 the circumstances, the loss of human life soffalf as r.epg:to;g
18. Considering ilv small. 1 have inquired in all directions romdpnﬁaha
has_been exp ls)rut 1 can find no reason to suppose that reports of deaths have

‘ i is k of rescue
- well as official BORHED ndeavour was made to systematlse.the wor 5
been suppressed.tiofgeag i?npossible, and would probably be risky in such abnormal

but exact ins_trucT a very large extent officers must be left to vely on their own
)

to proceed 112010 1 Telief. “Mr. Dene did not go.

: him uree garam on 10th to get g h “boat in

i?xc}: ff: Teriah. ‘}:dit o mi“ingg'e:lfloggsg t}l,l 1 fo de day (9th) ggﬂt&rta‘ o:.:e once by
Xt day. 1am glad to say t . » he found it § -

which orders issued were ng; altl;a;;nthw vas the only case R o e MEE

cam otice i : o s there were that came
ce oheyed, e to my notice in circumstances. =0 5 T 1 when it is remembered how many ‘
13. T was very anxious about the sy " gt , sudgment and m}:flafili?t)z;n:: of not being succoured in time, the 50 persons whom
get ro information, and had ¢ of the Divi Tsland from which I could I

within measura

hundreds that were })rought off
Mr. Lushingtonr

. 1ad wired to the fr |
of7th to send boats thither. " The sam nighy oy 33" Masulipatam, on the afternoon

' olieved from a 5 days’ fast; the many
ve large dhonies were

c
=
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R
Augtist. The river had hegun to rise again on 16th and continued rising till 23rd.

as on the point of submerging ev
eased frompthe tops ofm;;fl7zzllfaet‘ c)r {.- On the evening of 23rd August, I got a report from a Forest Range Officer, who had
o S Island, that many of the villagers were again totally submerged,

- e A e e e e i i o ol

in scores of different villaces when th
seor : . e wat
thing ; the unfortunates w?hom Mr. Hugti(frrg

aE— —— SN

roll is so small. In ¢ s
all, seven deaths have been reported, but it is at least uncertain ? v

whether two of them we
re du RTPRN & i .
Yadara, Bandar taluk ; and t‘ffot (:nt(? e fio‘l),d” Two _Chnlnlreu were drowned at Pedda ' St 0}'0" " Straw i :
n at Pedaprolu in the same taluk while trying to : L gt i S;trmvab;“i)ﬁ:tiggg et}(:;(t)}lllgilsiggiiri?étsl‘fept fawa{’ " SP;_ﬂt'
: : ol gre: retches of water, wading

eross a deep and rapid cl »
fall of a house at Pgsarl-ill?lgn‘;l were swept away. One old man was crushed by the ey i olls
s e i o b eyl g 3‘ o and swimming, to knolls and ridges of high ground which they soon stripped bare of

, found stuck in some b ARl : :
| R boictesiv i ushe.s) within 5 miles of Masulipatam town ; and I all verdure. Some were fed by straw imported by boat across the floods; very many
f tr e ecomposed was found by the Répalle Tahsildar suother male thers were driven, so 800D 88 opportunity served, to the Upland taluks ; and some
‘ ﬁ_ee not far from Kollur. But these two last ma lb ¢ d—.“l'l” caught in a babil o werel' ‘t,h thatch, palmyra leaves and an, fodder procurable i o
‘ hom natut.'al causes. Mr. Harrison saw a dead )b e bodies of those who had died W e W[; y \\:eI;e th};own 0 ;an to freze razinp but e.t: £ ‘ﬁlver-m s
uman being or an animal he e ody in a tree, but whether of a and coast Forest Reserver 4 R s s
RN g e could not say, of course under water. The total mortality among cattle is not known yet.

-roll of cattle is not 93. The loss of public and private property has of course been very heavy. The %

figures will ever be pr: :

village as early a: II;(I)::i‘;)ﬁble.I an-ta}led reports will, however, be obtained from every S i anc}lto g’ C('I;ls'ell'lvan'cy it s o

e LMy sible. I auticipate that, as in the eas o e of rupees. 1 cannot give details of damages wiic will doubtless be reported by the :

v srtb oy fh found surprisingly simall. Thus in the 90 < i of human beings, the Supef')iutending Engineer, but a few mstances will illustrate the extent of the disasters. l

i s ]re)tr;e o e anicut in the Guntir taluk, from Whi;h ‘C}uare miles of submerged The Bezwada-Masulipatam canal for a distance of about eight miles has been riddled. ,

villap g 18 t13':1;{)01'ted that only 66 beasts have been drow. atdle T Pt At one point, six furlongs of the left bank ima continuous line have been washed ‘

4 foxi Kby i'g] o ig bfyi' surprise and cut off by a broad s}llléet’ (j}udl tl'mt, though these away. Passing by many minor breaches, there were, in these 8 miles, three enormous !

o o i anicu(: o%d was approaching. Some animals were(setxp B S ot gaps from side to side of the eanal 300 or 400 feet broad, where the scour-holes on i
+ For these there was little hope ; but one part(;:ﬁlg?l»thgi wlﬁfﬁ either side were 10 to 15 feet below bed-level of the canal. In the Iskapalle l

’ B o o e

struggled ashor ith & i ]
restghgim o tz,o atzdt}v;vxth difficulty clambering up the steep railway bank chaonel, which runs roughly parallel to the coast line, for about 10 miles, between
p; the y bank, stood to Répalle village and the sea, there were 44 breaches. Every bank in the Divi Island

us extent of country the grass was submerged for

their only coign of safet
/ y, by means of the Chellapalli e ‘ ivi
?egyt_y COII?ct.or Muhammad Aziz-ud-din Huss?tlilr‘:gﬂ}ile}';lg(mmgtis ; the two men whom ‘;:f :|?£etﬁ2013031:r1 classes were in a dangerous state of destitution. I at once de- "
"6, one ¢ arard it as : : o 3 otber narro : ; . . : ¥
y One can regard it as nothing less than marvellons that the death- water had already begun £0 subside and that only .1? pers?ns req.u BEO 0l i
99. The case of the cattle was even more pitiable, if possible, than that of the :
i
!
{

yet made up, nor do I suppose that exact

|
,1

. . g next moment an engine r
animal w y engine rushed s i e
" a; 1: victim. = along, and the scarce-rescued of Avanigedda Division has been breached. Every effort is being made to repair the
P oth men and cattle, however, ran a risk of starvati damages to irrigation and navigation works ; and it says much for the resourcefulness :
wing. As noticed above, all supplies of ety rvation almost as great as that and energy of the Public Works Department Officers, that I have had hardly a single i

complaint of deficiency of water. In one way or another, irrigation is being supplied

wherever it is wanted.

94. Local Fand works have suffered less than might have been anticipated.
There are not many metalled roads in the flooded area. The Iskapalle road, which
runs throughout its course, athwart the line of drainage, received the full brunt of the
flood, and was under water for a fortnight, The estimate for its repairs is nevertheless
less than Rs. 2,000. The Sub-Collector reports that the roads in Rdpalle Union
have ceased. to exist, and a solitary lamp-post is the only relic of Union works left.
Kollur, Iskapalle, Bhattiprole and Avanigedda Unions also suffered heavily. But
T do not hear of any noticeable damage to Government or Local Fund buildings.

95. Of private houses, thousands must have collapsed. In Guntir taluk alone,
which suffered but little, the number of fallen houses is given as 908. Those built
of brick and mud, especially of sun-dried bricks, are in far worse plight than the mud
huts of the lower classes. The former melted away into absolute ruin, but while the
mud walls of the latter collapsed, the timber supports, on which the roof rests, generally
stood firm, and it was only where the rush of water was great that the roofs were

in llag * i
scores of villages, and the poorer classes, 1iver§“};?)::‘i}:§§ﬂ fgnn)gletally destll;(l).‘" ‘Z‘:
outh, unable

2 ) ate

Zemindar of Chellapalli fed many hundreds

as the floods continued; th
Naidu, gave food for ; the late Huzur Sheristadur M.RRy. K. N :
seaboa,rc%? in many g(fm;i(;iaiys t?] a large number of ;efngees)f‘roll:l. vli\l;‘;:):anaswm}?l
weio. on' % #afe elévation ab:\:l: tc';lt:dﬁw:llagsg the wealthier classes, wob(:qgc}?:uge:
neighbours. But . floods, distributed fo 3 y
8 ut there was no organization of private choa(iitt)? S:‘t‘lt: tlt?:smfz::lrtulua:;
’ > B y loc

bmnches f i i iati
of the D . nlhavmg failed to seize this 0])pOI'tlHlity for ta,ﬂ{,ible

which so many hundreds were plunged  Slate to relieve the great destitution in
21. The distributi i
\ P18 be distribution of State relief commenced on 2 :
ad been brought from the t nd August to certain of those

August. The n racts above the anicut ' :
8 umbers fed on each day, so far as ascertaine’dm;le:: gil?gﬁg e
) W8 i—

of destitute persons in his estate so long

Au'g'ust, g:-l((ii aes 142 Augrist, Tih . ’ by A e :
" AR e 86 it il 158R e el 2,204 washed away. Assistance 10 the shape of building materials is being freely given to
| R R I e e G B W ] those entitled.
& S Y. S YRV I ST éi o B L TS 4‘(’-,0 & 96. The loss of crops was very great. The floods were oub for so many days
]’ 5 RS opy T ik 0.3 703 » - '18th ;TR Y 5 140 1 that all dry crops within the water-spread perished. The chief of these were maize
, 3 PEReS o1 Rk e 405 »  19th Wb 137 4 Padd .1 the transplantation stage, much still in the seed beds, and
3 9th ) 20th e - N and cholum. y was 1n the planta ge, d s, an
i B T B L g 782 " %h 137 i the rest but a few days 1n the field. In either case it was too young to withstand so
T . [vialhniavs 1,008 " 28th 6 1 - Jong & submersion and the receding waters exposed an absolutely verdureless tract
\ (I SERAR RS 20n, St v 1,369 18 - i of brown mud. DBut it would be premature mow to attempt any estimate of the
TR M P Ogg Total ... 11971 j ultimate effect on the crop outtury, ox on the public revenue. ~In many villages as fast
% In addition to the above, Mr i‘ k ' ' as the flood receded, the ryots braced themselves with vigour to the task of trans-
§ g five devs; 10th to: 14th Angast i ushington’s relief party fed 2,419 persons i lanting afresh, On the 21st August, T found the ryots in some of the flooded villages
£ fisye, Mith ¢ ugust inclusive (the details f r i e 10 s e i paddy scedlings from Gudivada taluk ; and the Divi
¥ } furnished), making a grand total of 14,39 tails for each day not having been | of Bandar taluk bringing in pa y seedlings from Gudiv aluk ; and the Divi-
word of explanation is n s390 persons relieved from want of food. A : :onal Officer, writing to mo a fow days later, reported that soedlings were comipg in
b ecessary as to the 19 persons relieved on 27th and 28th '. e : s
f g 4‘
& i
:
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in cart-loads. There was a
y pparently more des : ;

Of Towing d ; n " ~P011denc n Réns 1] 0 > A
eng:ing 3;3(1 gz;tleiﬁ%e:rgﬁdva{lg t}le fields waste, and Sivn the t[;r:s:ut?iu»trt fThfly Ofal'Led
agrisultural bperations ;1 2 et ahsildar reports that insthe sonthern rl;arts ‘;T }lu iy
S Gidiiar. - Ths Répalle r; (?ts 111] stand still. But I do not take a «rl(I)(‘»nly ()\viotv;,le(,}dltl}lk
i e bt e Pk and, guergy S ‘their neig "
. rigation work : nergy as their neighbours in

despat h - W E o] 3 : s are being re aire . 3
patch ; the Sub-Collector and Tahsildar are Ongt}leps;]o(tde\:] :»tohu rtriluel !?rn;(;stl Il)jn.xis\})le
ouraging and helping

the I‘YOtF', and I shall be su 1§ i
I'pl‘lSGd f i
e iy o 8 R o8 1 lSt therarea under wet Crop in the taluk turns out

27. In my telegra

v v m dﬂt ! 2 5

RN ey aﬁotm ént Oede Ist August, I applied to the Commissioner of R

datum of my estimate was 8. 10,000 to meet the cost of relieving distre SRTRINS

quently ascertained that tﬁn l?stllnatgq cost of Rs. 12 per bag of rice “But T i

purchasing were small bags ?Q)tz}gs which the District Sllpa,'l'ﬁltcuflc;l{ Ofnilf {_sgbsc-

was provisionally SﬁHCtioﬁeZiclg; 1&11;(’: alliout IR'S. 6. 'The allotment (".' Re. 10 ’5()‘!); xrr“(»}“.vzilx}

MiS. No. 41747, will be far i v - oard in B. P. (l{. S.). date ‘)--. y! | Whichh

6 @65, 14 B, ]é 6-1()_1)6(1_?7‘11' In excess of requirements, ’['h:- u‘rl-t:}ll _.')tltl A‘Ugusg 1896,

bills Outstandjng, o ik Ozfts [?:l;;]n:ta%\’ed in my Treasury Office I(i(i:t{]l: ‘ advised up
1¢ VY Oorks v 3 ¢ ere are s

orks Department steamer, punts, &e. re still

puntmen and other items, , wages of

The ac g2

s : :ctcloujltah\\ ill be made up as early as possible.

sensitively conscious of i oot the district has just go

sl G of s ks b s S o Lo

S YO WIEHhe PRbS Work D sotioctt hio ooy o course eidonde oo

Snatneer WAY doubilons have orks Department has control; and the Rl; .“."‘“ in the

$Piepigs 5o lis provinoe 5o/t much to say on this subject. I shall t»rp[ nintending
so far as the flood-embankments are con venture only to

integrity of thes 2 y
grity ese embankments that the ooty ot Tideand P(l“:;::-(:?v 1t ;)sl on the
'ly, publie and

rivate, over hundreds of s :
uare miles of cc gl
made absolutely safe agains q s of country depends. The bank
Hos Ehik st g’arg gfazggi;’ timyttposmbxhty of a b;-eacls I;;)w lf:l:: rb“llks (xih(iuld be
but by the scores of w s attestednot only by th i TNmovon seeY e
e eak places and | y the many breaches that oce
unremitting labour prevented f ow places, where only const: : occurred,
: 2 ther breache y constant watchfulnes
extent of the 15 mile i reaches. I myself traversed : ess and
but three or fourn‘gn(i:sordtfgzrea?ﬁut? between Kollir andt n{:a(iliin(l:}x;lm%t n g
$ : : e i u
were, I should say (writing g the 6th, Gth and 7th August. In tgi:ﬁ?ﬁeﬁ"ﬁ ?;JCC,
: ch there

: from men
raised or strengthened by fc nory) a dozen places where the
d by forced labour and where the bank had
safe on the 6th : r and at forced spee = < had to be
were found to be unsafe on the 6th. I())eltdihpl'il:}f(; hur.rledliv made
¥ orming, I found

at Vallabhapuram a lon
- 1 g stretech of upward
was just lapping on to the top of pwards of a quarter of a mile, wi
i i p of the bank. The Public Works ' s where the water
ne all he could the day before, which consistz dl ll; V;otﬁ:i I()]igz:rtxfnentd()verseer
rest of mud three or

four inches high and a foot thi
: thick
Fortunately the river had b(‘gu; toprf(;tl(ic.ted from wave action by palmyra leaves

shifted to the east, I think there must have b}cl::i at}}:reeari}se i b priid
cha

would have 1 ' - at poi
e inundated the whole of Répalle taluk, andt\:'lcj?j({)(l):f:e_u lme;zch i
ave caused lakhs of

Kollur, where th ere long distances betw :

: {; s e tophof the bank was six ol;' eight feet al’t(t):(f erzu:iauahht!il e g
29, To allow such a state of things to continue i SR’ Soud-level.
g invites disaster. (Government has %nd%ri(;lllizg “te i8 both unreason
y 9153013311 but sollong (;n‘-il the flood-banks remain i(I)lthl‘?t'c
1 one. need hardly refer t | €1
immense damage to Governm o the serious loss of reve

in the embankment, ent property that must ensue on any cxcl)ggidigbflﬂoge thl(i

rable breac

0. I\ - .
55 t}?at tgeml‘);i 111; t;x:‘gug:(; f((})‘lsaykthat the Public Works Department O
The inadequacy of fholz’stgbll'yh eptup. They have neither the ‘:f‘ flic
SIOHA Rip ooetuictly b iy lis)r(r)r:]egn}t: :md the insufficiency of th;m:”u?r the money.
Engi _ : o notice. I believe the otments to this
Eagacer onemlates sy for et s s ke o g
to make the flood-embankments al overnment must now face a uperior staff ; and
: _alone safe ; and very large expendit
out without an adequate Executive staff, bu:ingm&l:,eﬁ:faﬁt be ﬁcionomigally 13{3
years I have had very

onable and eriminal
rct the lives and property of
present condition, the duty

ers ought to

Rt .h,A,MMWMMMMWMM
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$ull opportunities ot judging of the amount of work that the Public ‘Works Depart-
ment Officers have {o get through; .nd my opinion, whatever it may be worth, is

that two Executive Engineers are insufficient for the vast amount of work there is to

be done in the Delta.
31. Returning moré particularly to the flood-embankments, I would submit

that they should forthwith be made up fto an adequate height and section, whatever
that may be decided to be ; and that hereafter they be kept at that standard through-
is some question whether a flood-embankment should

out their whole length. There1 ) : :
be constructed on the vight bank above the anicut. At present this hank is unpro-

tected, and, i consequence, 90 square miles of country were flooded. Opinions
differ as to the necessity or expediency of mnow constructing an embankment.
Cortainly the absence of an embankment is not such a great danger as below the
anicut. ‘The area OVexr which the flood can spread 18 limited, and there are no
jmportant public works to be protected. The water in floods rises gradually aqd the
eople can gencrally get oft safely with their property, though not when, as in this
pised by an abnormal gresh. 1f there are no strong engineering

cear, they are sur} : 2
reasous againsl such a course, I would recommend the construction of an embank-

ment at this point, on the simple ground that Goyvernment should protect the lives
-and property of its subjects.

g9. Another defect thrust very forcibly on every one’s notice during the floods
o inadequacy of the present means of communicating with out-stations. At
“Kollur, I was only 26 miles from the anicut; yet, it took 48 hours to get a reply to
any of my most urgent communications. Places lower down on the same side were
‘almost entirely cut offt. The only means of forwarding letters was by peon or lock-

1t was jmpossible to give timely warning of any anticipated disaster, or to
hat had happened elsewbere. I consider thatit is a matter of prime im-
ortance that the principal lines of canal should be provided with telegraphie
connection with Bezwada and Sitanagaram. If open to the use of the public, such
lines would not improbably be pecuniarily profitable as they would tap many import-
ant villages.

33. The next defect is a small one and can easily be remedied. I allude to the
jnsufficiency of the ferry-boats (ballakats) at present provided on the canals. An
experience of my own will again illustrate the difficulty. Ihad received intelligence
of a weak place in_the embankment some miles above my camp on the West Bank
Canal, and 1 hurried to the spot. The embankment formed a narrow strip of dry

land between the river on one cide ond the canal, there about 8 feet deep, on the

other. The karnam who was with me told me he had already sent for coolies ; and
* on reaching the spot, 1 found three men sitting down on the flood-embankment help-
Jessly. They had no tools and could only watch the rapidly-increasing leak through
the embankment. On the other side of the canal were half a dozen men sitting down
as helpless. They had tools, but there was no ferry-boat and they could not swim.

, -
The nearest ferry was 3 miles down strearm. To have sent the coolies round would
have meant a

t least 2 hours delay ; and more probably the decamping of the coolies.
1 got them over, no matter how ; but it was a critical situation. This is only one
‘jnstance ;

there were many others, to chow how inadequate are the means of crossing
the canals.

g4, One other matter, that T can probably myself remedy, is the imperative neces-

gity for moving all villages from the outer or river-side of the embankment to the
jnner or landward side. There are several villages that have of necessity been thus
Jeft outside the pale of protection. Most of them try feebly to protect themselves by
petty ring-buuds. The latter inevitably breach in any fresh of unusual height, and
instantly the villagers breach the flood-embankment at the back of their village,
hoping thereby to divert the whole volume of the Kistna through the breach. It was
admitted to the Sub-Collector that the breaches in the embankment of Pedapulivarru
and he has formed the conclusion after enquiry that, with

were caused in this way ; ¢
the exception of the Kollur breaches, all those 1n the west flood-embankment, 12 in

number, were 0 caused, At Chilumudi, 6 miles above Kollur, the Tahsildar of Répalle,
d to be on the spot, was able to prevent the villagers from a

who fortunately happene X ‘
like act of madness. I am taking steps to have all these villages moved to the inner

gide of the embankment, . .
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The report read above on the recent’ floods in the Kistna will be submitted te

85. It would be impossible to mention the names of all those who deserve com- Resolution— dated 5Hth

mendation for their self-sacrificing devotion to duty during this trying time. With
ymg e. 1

B scarcely an exception, all Government Officers w i - t. :
oA and alvyv’ays cheerful however uncomfortabl(éc;sld“lf:\iel\?? lb.h- e ‘ Govel:)nm;;e river began to rise on the 27th July and continued steadily to do so
Kearns, Haden and the Tahsildar of Bandar taluk, M RL r[{t}hﬁus\wd' Messrs. Hasted, b til “the evening of the 6th August when it reached its highest level of 41:30 over,
be specially mentioned for the prolonged and extreme (.lis)c‘ox i “'Iuktesmn'l Row S r}?elcrest of the anicut, The river stood at or about this height for two whole days
that they underwent. The last-named officer, 1 have bee mfort and at times. danger - d then gradually fell to 3285 on the 13th August; it rose agalll slightly till the
y 1 he een able in some measure to « as st on which date 37-95 feet were registered. Subsequently, however, it

reward already by promotion in rank, Mr. Gillms et
log, was always yon the move wherever }1eb‘:};:l?::l’nltl:§.)e.tl.;lz(:o,;?;"(.ll f‘r b 1:{"’1“’“
taluk, .M.R.Ry. G Lakshmikanta Row, though in enfeebled hculf‘]'sl‘qdr f’f l...'\-palle
freely in all weathers.and at all hours. 1t is largely due to & e ‘}—-\pn;d himself
have proved a most disastrous breach was prevented about six x:-l]n_J t‘ '{;t A“‘}”,‘t would
the west ﬂood-blunk. _Durmg the two and-a-half days I r Cr;lui;lll, 1(93 above I\_ ollar on
hood of Kollur, 1 received most energetic aid from my own V “ ‘Ulthe ““‘(—IM"O‘““
D. V. Subba Row azld from a Sub-Inspector in the Salt au({xg‘;j-}?’a.r Head Clerk
named A.hmadulla Kbau. I desire especially to bring the latter t -{n o
Commissioner. He rendered invaluable assistance in rescuing th \01 the notice of the
of Kollur, besides helping to watch and strengthen mun; "1;}](:3 u‘l):flslaln;l .\(li:dx;;xts
? ‘mbankment.

Poubtless there were many otbers whose work di
£ . id not ¢ g p -
observation, but who equally deserve mention. come under my immediate

%l;n‘? 2‘,5 fall, and on the 80th of the month it was only 97-80 above the crest of

1 t. -
B aglm';‘he (Collector’s report shows that no less than fourteen breaches occurred in the -

g 45 ‘torn and nine in the Fastern Delta. 1n the Northern Divi-
r}vgr ?O?d.\t:;: lf,,ﬁlfgﬁxieﬁch. The largest breaches were at Kullur_ on the western’
510(111 {)wllieoka on the eastern side. The large volume of wz}ter escaping through the :
an .hll [; read itself over an area of ahout 1,000 square rm[es—4Q0 square miles on
breac' ef‘i; II’1 4 600 square miles on the ecast of the river. Besides this a tract, about 90
the wes i;les o extent, Was fooded on the right bank of the river above the anicut,
gquare Ther 3 ‘in oxtent, on the left bank, caused by the breach in the flood-bank ab
and ano t S " The canals have breached in a large number of places. The head-works
Ibmmlzaol:le time in serious danger but werc saved by the exertions of the Superin-
Weréei :a Engineer and the Executive Engineer of the Northern Division.
ten 40 Noie of the officers of the Public Works or the Revenue Departments were
b the: pot, during {he earlicr stages of the floods, except the pewly-appointed Head

. ant Collector, Mr. Cumming ; but, on qurmatlon reaching them, all hz}stpned
Apsiniah ot. Just before the flood reached its highest level, the Acting (Commissioner
2‘; gﬁ,ggué Qettlement arrived at Bezwada, and, in the absence of the Collector,

4 orcanized the first arrangements for relief and rescue of the people in the inundated

Aot (pamgraphs 6 to 12 of the Collector’s report). e
5. The Acting (ommissioner is glad to bear testimony to the extreme promptness
and self-sacrifice with which, with one exception, the officers of the various departments
a for whose services he had occasion to apply, acquitted themselves. It is chiefly due
to their exertions that several hundreds of human beings were saved from deathtgy
drowning or gtarvation. Before Mr. Gillman could reac}l the spot from Guntur,
. » Executive Engineer Jid valuable services in resculng persons from

gill;. iffgé‘;geh tract on the right bank of the river above Sitanagaram. Mr. A. R.

Cumming, C.8., worked with him. Although crippled by a recently broken leg,

4
-

iaopaian *‘ﬁ\ﬁ-’;g‘b&;.-.;.:ﬁ

86, Of private individuals I have alread i :
Zemindar of Challapalli and my late Huzur };]:?f:tt}::;lﬁ‘d f‘O}‘\‘; ‘irxl‘g)hs}.l «,-I.erg)'{nep, the
good work. Mr. Hasted tells me that the Muhammadan J emad-x; r(f‘d‘{f\ z o i
Challapalli was of gl'eub service. Much unostentatious chur(it R e ,Of
among the villagers must go unrecorded. It is worthy of note {h i
officer found, when suppl}es of food were running short, that the m flt more than one
gladly gave up their portions to the women. At Kollur the men }’;n voluntarily and
their own gafety, till the women and children had been taken oﬁ a(‘}tn;b thought for

o A rampatnam

a wealthy boat-owner, Mallela Venkatasubbayya, was prempt to send off his boats t
. o 0 118 pats 10

rescue his neighbours in danger though his own pro
n property was threat &
. ened. Gorra-

arti Subbayya, a wealthy ryot of Pesarlank b T

?e 17411 the poorer people on the i foui‘ daany sl.bla:t[‘t(,lilsn ix;n;i sthream, sheltered and

this probably that the innate kindliness of the native Characteru:hogmat calamities as »

37. It is not my business to ofier any remarks on the condu:s at its best.

the Public Works Department, bu§ I cannot refrain from mentio ct of tlez officers (:f

lance and devotion _o’g‘ the Su_penntending Engineer and the Elng again ‘the. vigi- . ) ] ;
Kistna }.Iorthern Diyision. Without hazarding a definite opi e Sxecutive Engineer, % Mr. Gillman was on the spot as soon 88 possible from Guntiir, and worked night and ;
of scientific ancertainty, I may at least say that it Seemx} 11110,; on what is a matter . d i for several days until all were rescued, The Acting Commissioner could not 1ssue 1 ‘
exertions and the watchfulness of these two officers, the hefdr owx(x)lshe tl:at but furbthg S04 o:gerg io ofiicers of ,the Salt and Abkéri Department ; but, at the first hint from him of

: s at one or bot £

o ——

i gides of the river would have succumbed to the strain thrown u % what he thought the Tlead of that Department won}d approve, Messrs. Kearns and
b pon thew, 'R 5 the scene of distress. The Collector has, if anything, under-
t Haden set off at once for the sce
; ExcLosure ) j tated the zeal and energy displayed by these two officers. Mr. Hasted, the Super-
b W e Weter B2 5 i!":i e dent of Police also acted at once on the Acting Commissioners advice, and i
% Exrract from the Water Register Book of Bezwada Station from 27tk July 1806 % : mtet:li;e and admir;istered relief energetically in the tract to which his attention was
i - ¥ | or a S . 4 3 = 4
i Height of water aboye the T T === : 3 . di%ected. My, Cumming, the Acting Head Assistant, as might be gxpected, was active
5 SShte, anicut in foet at Height of water sbove the o e gwn division Mr. Atkinson, coming up rapidly from Chinna Ganjém, threw
6aa. | 12ax. Br.w . |5 ; Sltut i faskeh - ‘1111 h‘s](f’ by instinet on the exact area where he was most wanted, and to his exertions ‘ |
‘ L 6ax. | 124, - - himse : i itanagaram W r
J FEET. \ FEET. | ¥EET. l s} = A.‘" - LL & is Chieﬁy dip fba ] ]:‘;lght bm}{{slfe tgg’l(}l;:eﬁ‘a(;) :11(1)‘(;(%17%96?1 a:snignzfi ;a::xiﬁ;ns
; o7th July 1896 ..« - 9915 | 2965 | 8025 | 14th YEET. - 7 - any miles. very availa . 3 )
28th y, 3 alisilog 1 3;},3 %;2% il BF AuSn,s't 1896 .. .| 3310 3330 | 3360 e length ‘;i n;lo y('me who couldybe spared to go to the area 1M wh1013 Mr. Atkinson
Bl o ey VI [ et i) Bl i R i+ i £ X th"rﬁeg The Superintending Engineer has probably brought to notice the valuable
i L 3080 | 15 | swoe o " T -l s :;)rrviceé rendered by the officers of his own Department. He has no doub‘{lsaldbnothmg
oo « oo 05 | 194 s iR "d i4h | 85780 i . x gl i 1li
e el it b ARBRL 08 R S e o $a8, ), 26 88,1 B0 . o about himself, and the Acting Comtmsswlr:fr b(_aga lza:lclaet;)a sfl::te ﬁ}la&l ;nhza dpvl;(:) riglhatny&
e . ¥ P 18t e . 585 46-25 X & 5 &
/i S | 4005 | 4020 | 4040 o v el 8100 p e 4f 0 ! to Major Baddeley’s prompt resourcefulness 18 ¢t y . ’
ggx 5 A :?Zg 1‘:22 ‘,222 o {‘, " o] T | 9136 | 710 A consequently of the whole Delta.
re 5 ’ . o . .- ¢ 8- 35" - g . — i
h | wa | ae | 4005 | AN -+ - A 6. Only seven cases of death have been reported, and the Collector considers that
o v soss | 4085 | 4005 | 2eh b e 3243 | 3215 | 8176 Ny P be due to natural causes. Though the number is extraordinarily
1%3: ” . o gg%g gg gg gggg ;gth - . by g(l“z)g g;og 30-62 ; two of them may e . o - Eoas0 & suppose that re ports of deaths have been
se . § b v t s L - 97 29° s \ -
1ith » .| %666 | 3526 | 8485 | 20th o AR ; 2940 | 2895 93-?5 small, the Collector secs X
12th » . Y 3415 3385 83°60 30th oy . 2850 2825 28‘?0
13th i ** .| ss1s | 8295 | 23285 ? ve  wa| 2795 | 2785 | 2780
SIS
——— e
- .
1
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t the flood-embankments of the river should be forthwith made up to

] e - - .

| 12 No. 3378 W., 24tu Novemser 1896, . (2) tha adequate height and gection, whatever that may be d.eclded to be,

\ T T B A R A el D b DR e A R A 23(1 that pl‘OViSiOn ShOlﬂd_ be made for 'Fhat standard bemg kept’ up
' suppressed. Several persons, as already stated, were saved by the officers above- throughout their whole length ; = J

i Wheltl hthhm a %air’s breadth of being drowned. As generally llappeué 11 m{;\he(ﬂislgeg (3) that a ﬂgod-embankment ghould be constructed on the right bank above

) was the poorer classes of villagers—Panchamas, Madigas and Muhar lk. d.L AR 5 the anicut ; : d

i who suffered most from the calamity, and many,of these would d(ln]ﬂl)tli(;:: ]??\f‘;il;t\r;od (4) that telegraph,ic connection should be established between Bezwada an

from starvation were it n oIy i ief gi i
;i ot for the prompt and timely relief given to them in the shape

e the Pl‘m‘“PELl lines of cana ; 2 Ll dinely backward in
of food not only by the officers of Government, but by several private individuals. plavarl, mebOsy, SXONRTET

The districts of Kistna and G

Among the latter were the Zemindar of Challapalli i i # hi pIcsyons, i
7 o allapalli, the retired Huzur Sherist: ' telegraphic COIT/ d; and
L‘[.R.Ry. K. Narayanasami Naidu Garu and GOrrall))art;Subbu\‘va, a rygt/ ‘«]; lh’e:arxlﬁ;(ll:;r ‘ 5) that the number of ferry-boats on the ca..gal :?0,3}3 3&;:;{532; Shold be
'lliiedﬁgzzg B)Jfast}?o dOltl'bt bl}lt that, prompted by what the Collector ealls the * {oiinte (6) that all Villiges. oh theroﬁfgvf;rglzies::fethe canal. The Collector states
e native character,” many more of the well-to-do villagers i - moved to the mner o o ied out. The
; affected tracts also contributed to tl)1e relief of their di -do villagers in the he will himself sce to the last proposal being carrie SeNNIL
‘ ' 2 eir distressed neighbours. The Col- ¢ ‘ﬁ’ tha 5° wi +ated to the Chief Engineer for Irri-
1 lector also mentions the name of M: 7 yiialte 5 i y s will be communicate s g
; » of Mallela Venkatasubbavya, a weualthy bos e other proposa’s : bestow thereon
b TEB AR, why Srowady sent off T e vy » B weulthy boat-owner of 35 tion for such consideration as he may deem fit to bestow .
o Shcagh bis ewn proper%yy o th]‘(}ultl(?nfl\)('l),atb to rescue his neighbours in danger, ga 11 be nvited to paragraph 35 of the Collector’s

Two English clergymen (the Kev. 11 The attention of Government w1

f officers not specially referred to above, who

Messrs. Harrison and Peachey) carri : : 1

. y) carried help to the sufferers in the low-lying e . . which he mentions the names O d : ¢ : that
‘: between Kankipad and Tsallapalle, and were instrumental in r((-li;\'ix:':vm;.;?eun‘—‘t‘;g reporigdered commendable service durmg this trying ftlgl ?talfbg?riezggcg:;amte
¢ gsri(l)lns )Wlllo hafl no food. Two other clergymen (the Kev. Messrs. Got dman ;nd hav:rrrap will be communicated to the Commissioner of Salt, Abka
athen) also volunteered to carry help to those in the B e bt fh g aras X
1 they could reach the spot, all danger “I')us over? ¢ Budameru valley ; but, before Revenue. out the lengthening of the railway bridge at

nothing ab :
42 Th%‘Ctggegcotli.;gayéommissi%ner has heard with regret that the verdict of Mr.

] i ; bject. The
; ble to Major Baddeley’s recom.mendahqns on the sub] 3

Upcott Was :ngvt(;::awc‘)pinion of %he Board, to be considered chiefly from the standpoint
AR S)rlrlat,ion Engineer. Mr. Upeott was not preseut when the flood was at 1t8
O ot : ald form any idea of the damages caused by

iy i arge, 1 Y 00 cattle are reported to have died over ¢ et
90 square miles, for which reliable information has been received. ¢l O¥er on. AEgRe

Thousands of houses, especially of the poor, must have fallen down, and the Collec-

i i g Y g e e T

tor has arranged f 50 DTS o1 2 : ’ ‘ho had not seen it co ‘ !

i of help. Irig:he (():‘:‘utt?t?ixf-rttfllglzdl-lf i pune mutcnals to those deserving of this form Beight, an(tl g(i)l\?vl;e grigﬂe and its embankment. After a river passes an anicut, or even
‘! aluk alone, so many as 908 houses are reported to have the ;{res(t‘nitlghoulg’ be aﬁe to expand like a fan. The railway bridge 1s actually narrower
f q culvert, 1u>

been destroyed, though that taluk suffered leust from the floods.

8. The loss of crop caused by the floods is re

_ . _reported to be very great. The d '
fix'ec)g:owg&c(l)lw?ﬁzetgnéhq ground at the time, chiefly maize and chol'ux%, have all bvg; !
i theynecessit i 101€.c0nt1nuous submersion ; but the Collector states nothing as
still ten month}s7 of tfgugsllli]gt: lg'ofﬁ');nre;llll(llszons . tl(ie z;ﬂ'ectcd oot

¢ hs f ave no doubt, already se 7O1]

Acting Fhmm@smper himself noticed large tracts, W]li((“}ll ,}t.;(; lbec;f:n‘ sixtbtn:(?r ‘“-(()lrk. 'The t
by waving maize in his recent tour. It must be remembered that a catag:t ’ c}(;‘ 911"9(1
the present one is largely counterbalanced by the rich deposit of silt which l‘t(]jp‘ fl e
leave behind the]n, f'rcm which luxuriant erops may be expected in comin l ’m i
regards wet cultivation, the transplanting began oﬁly a short time bef g zlotr;i As‘
but the crops thus planted, as well as the seedlings in the seed-beds U}l; g 110{))(1s X
washed away. The Collector, however, is strongly of opinioﬁ that tim,e lW‘he«'la fe?n
wet area w111.800.n be_ under erop. In the Bandar taluk the ryots have 'nl, ? 10' i
to work in this direction, and it is anticipated tlat the Répalle ryots ‘ha\'e‘ arl:g(s)et s:'(t;

work by this time, though they were in a desponding mood at first. There way be

some difficulty in procuring the necessary quantity of :
3 >CE8 1anfity see : : g
imported by the Bandar r;%ts from the Gl?di\'é(;a}tz(:;uglfc-dhngs j uuk thete ixv; el

lector reports, seedlings are coming into Bandar in cq. and if, as the Deputy Col-

Répalle ryots may also arrange to oﬁtain the soedl?n:gns (tizt):liigiif:.o;n 2 l:(}h‘-ada’ the >
' As observed by the C‘ollector, however, it is too early o attromt at taluk.

estimate of the ultimate effect of the floods on the extent and the cmpt to form an

and the probable amount of remissions that may have to b e R

report should, however, be submitted on the subject as s e T

L e oon as practicable,

. aragraph 27 of the Collector’s report, th is ol

the amount of Rs. 10,000 provisionally sanctioxfed %otr fh]esgzlri(lflifghlidtt‘{ 21{801‘1\;6 ﬂ(lli’lt
Proceed.mgs, dated 25.th August 1896, Mis. No, 4174, will be f ds r(sl;; et
of requirements. It. 18 stated that only Rs. 2,640_6’_7 e bOun to be in excess
but that there are still some outstanding bills to be paid. Th oan spent up. 1o Suie,
will not apparently be large. Do, ¢ amount of these bills

? 10. In paragraphs 28 to 34, the (ol
r ( h
‘. experience of the floods. Thes e’Propos(;lseg:-Zr

1 meineer has built an

i and. to save two or three spans, the Railway Engmeer ha
e t}]1(e aﬁc‘ivtiﬁclﬁ éauses the river to cannon across from the lpﬂ: t.o.the right bank,
i v Y ks below are imperilled thronghout

in, th 1t of which is that the ba : '
:ﬁgrb?llfo;egtﬂ’gth? r%?‘::en if the irrigation system should have to be debited with the

i ini j i ould be adopted.

d is of opinion that Major Baddeley’s suggestions sho

%(?t’ tihtentgofa;; tﬁ: paraget walls built by Colonel Hasted after the floods ovf41882.ﬂth3
hez(li‘fworks would have been carried away on the pre%ent o:ga:ms,andtﬁw grszsgﬂ;usggn
i the maximuin possible. Had it not been tha the south-w |
ﬁsybﬂgnﬁezgzeral f:ilure in the East Coast filstncts, the recent ﬁoqd wpnld hx'mfe
t:pped and carried away the head sluices. This may happen in auy year.

(True Copy and Extract.)

- (Si Sdass V SRINIVASIAR,
(Slgned) o Seo ré Ly

— ———

i o. dated 7th November 1896.
Order—Mis. No. 4395, Revenue, dated 4L HOVER I I
ol t shows the damage caused by the recent floods in the .

; & h‘.a fgrfﬁ: ﬁ%algg: t:kzn by the local officers to repair the damage and resz;lxe {)hl e
district 285 B9 oded country, The Government notes with 3PP1”9°1“*¥°’;£‘9 TR
P?&)piz;gered by all the officers and by the private gentlemen referred to in the

it

Tantor's letter read above. . ; ! ) .
colle;fO:‘rz prevent the recurrence of the difficulties m:pe15 Ee:;lc:dso?n ;1;8 r}n;essegnif; ggc_i_;n
o commendations, of which a sum iven i

sion, the Collectcs makes;’?]?’?;lcefa%ings. The Collector proposes himself to carry out

gragmph o viz. to move the villages on the river side of the embat&knéexéte to tﬁe

the hSti"( JOPOThé oth(;l‘ proposals have been cOxx}munlcate& by thei Ifioa‘rn t?e 3 ;;cslteg
mt:}ig F; ‘hi;af Engineer for Irrigation. The Public Works Departmsut W1 q
10 ' Hes X

to communicate in due cOUTSe tho orders that may be passed thoreons

S e T e e
o e e A S b St T

makes certain proposals based on the
briefly— '

(_1) that a third Executive Engincer should be appointed for the Delta;
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Government of Fudrus,

R.F rm No. 14.,
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!
e SStansnens e s ' PUBLIC WORKS DEPARTMENT, ‘
| F i |
14 No. 3378 '\‘r_, 24tH NOVEMBER 1896. ! t{ RA-[L-WAY BRANCH~ . ) '}l
3 Orders will be passed in the Public Works Department on the question of - g | ; i

Jengthening the railway bridgeat Bezwada, referred to in paragraph 12 of the Board’s o To ; \_’%

Pr:ceedings. | i f _ m ' 4
4. Paragraph 12 of the Collector’s letter will be communicated to the Judicial i Tae &~ (14—7" - |

Department for necessary action.

Ag. Under Secretary to Government.

| VWA
(True Extract.) | ‘/&/ M %A‘yyﬂ}" ,Q%\/“ it
(Signed)  LIONEL DAVIDSON, | 7

Orper—No. 3378 W., dated 24th November 1896.

v V/ /ézzxga—d = ,é/’ffﬁ/%w My 18 6{ |
{ Xen “a ]
Communicated to officers concerned. ‘ : ‘

9. The necessary action will be taken in the Irrigation and Railway Branches on , SR
o x L ¢ | A
paragraphs 2 and 3 of the Revenue Department order. { ‘
i
(True Extract.) ‘

(Signed) D. McNEIL CAMPBELL, Colonel, R.E., !

.,ZA m .‘
Secretary to Government, ", : |

To the Superintending Engineer, II Circle

,, Iirigation Branch. . . ‘
,  Railway » ’

®xd, T. K. Narayana Alyangar,




Puhlic Wor'ks' (189 6 ) Department.
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| » 201V ap N A4S e
’% ﬂ% Cofics ma lrsod T Togiden s
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m. Soc.C.B., M.Inst}

Francis J.E.Spring,Esq.M.InSL.C.E.,M.A
Mech. E.

£88 CONSULTING ENC‘INEER TO THE GOVT. OF INDIA

T roM

. FOR RAILWAYS, ASSAM.
:‘ ‘ \
¢

The Offg: Joinu Secievaly, Railways. -

Government of Madias,P.W.Depailment.

MADRA S. -3

Shill onq,Bn&_Lmehm'_,, 189 .

Sir,

with 1reference LO your endolsement No.4236.C.datsd the

18th Novembel 1896, I have the homol TO enclose, for the infol-

mation of the Government of Madras,a Note, by me,upon the

subject dealt with in-the enclosures of yours undel 12ply.
I have the honol' tO be,
sir,

Youl most obedient servantl.

Consulting Enginee1 to the Govu.ofl India
fo1r Railways, Assam.

Accompanimenus: -

yies of Note 1eferred vo.

A : o /49€¢/‘
. u, ! r X i - £ t‘}‘y
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Government of Bl
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e SEcy. To THE GovT. OF INDIA,

P, W. DEPARTMENT.
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SIR,
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THE KISTNA ANICUT AND BRIDGE AND THE FLOODS OF 1896

——

Note by Mr. Fraxcis J. E. SPRING, M. Inst. C.E.,, M. Am. Soc. C.E., M. InsT.
Mecu. E., Consulting Engr. to the Gout. of India for Railways, Assam.

With his endorsement No. 4236 C., dated the 18th November 1896, I have
been furnished by the Joint Secretary to the Government of Madras, Public
Works Department, Railways, with a copy of Mr. Upcott's report on the subject
of the Kistna Anicut and Bridge at Bezwada and the recent floods. 1 have also
received under cover of the same endorsement a copy of an extract, paragraphs 8
to 12, of a letter No. 1944 K., dated the 13th August 1896, from Major W. L.
C. Baddeley, R.E. Superintending Engineer, Second Circle, Bezwada, to the Chief
Engineer, Madras. In this letter Major Baddeley paints a very alarming picture
of probable future injury to the Anicut and its under sluices, and he attributes
the probability of such injury to the position, and in his opinion the insufficiency
of length, of the Kistna bridge which was designed and built by me.

9. Major Baddeley begs the question when he asserts that it is the bridge
that is responsible, or likely hereafter to be respousible, for damage to the
Anicut. He advances no arguments whatever of a scientific engineering character
in support of his contention, and apparently expects his mere assertion and
expression of opinion to be received and acted upon to the tune of some seven
and 2 half lakhs of rupees, which would be the cost of the three extra bridge spans
for whose immediate construction he presses. If 1 am rightly informed 3
lakhs of rupees was the original cost of building the entire Anicut some 40 years
ago, In referring to this figure I do not for a moment wish to be understood
as mentally confusing the cost of the capital outlay on the Kistna Delta irrigation
system and the value of the crop which would be lost were the system by any
catastrophy to fail even for one season. 1 quite recognise that the Anicut and
headworks must not be permitted under any circumstances to fail 5 but I contend
that Major Baddeley has entively missed the mark in diagonosing the probable
cause of failure, and that failure can be prevented without any interference
whatever with the bridge, and at an expenditure very much less than the 7%
lakhs proposed by him.

3. Major Baddeley writes of the river having been contracted by the bridge.
What does he mean by this phrase ? Does he mean that the breadth has been
contracted or that the area has been contracted. If he means simply that the
breadth has been contracted he is dealing with a factor which is no true factor
of the matter at issue. The true factor is the area and not the breadth. Had the
bed of the river been rocky right across, contraction of breadth would have
meant contraction of area also; but, the bed being erodible sand, contraction of
breadth by no means necessitates contraction of area, as during the first flood or
two after contraction the cross sectional area which is available for discharge
purposes becomes equal to what the contracted area had previous]y been. 1 can
give a fact which illustrates this. The entire area which before contraction
was available at the site of the Kistna bridge between high water level and river
bed was 136,000 square feet. 1 blocked up 18,000 square feet of this cross
sectional area, leaving 118,000 square feet to carry the flood discharge which had
heretofore passed through 136,000 square feet. In other words I blocked up
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nearly cone-sixth of the available flood area. Now if the bed of the river hac
rock the result would have been g slight heading up of the surface level
at the bridge site, and as a consequence a slight local extra velocity at bridge
site. But as the bed is not rock, but sand and erodible, and as indeed each
grain of sand is just ready to move with each instantaneous acceleration of velocity,
what I expected would happen, and w happen, was t.h:-‘:.t
the bed of the narrowed channel sli 8 800 as the first
being equivalent to an

annel, or to an extry depth right

An extry depth of three foet rig
would have provided an area at the bridge site equal to the ;

| unimpeded discharge
of the highest known flood and the two feet that I pefer to was provic ¥
flood which was 525 feet lower than the maximum flood then kn

K O
of 1882.

4. But I may point out that, even had the bed been of rock and unerodib)
instead of erodible sand, and had the narrowing actually cansed 4 h“ rodible,
afflux, the effect of such backing up would hay

b cking up or

: . € been actually be sy

of injurious to the Anicut as slightly diminishing the heioht of neficial instead
o

bt of the waterfall.
5. It apparently is Major Baddeley's contention thg

arises from the scouring action of a certaip swirl or w
near the Bezwada side. He is perhaps not aware that th
before the river was ever contracted at g]].
scarcely a day passed, during the whole of ¢
Sitanagram before the training works at the Bezwada gige were t}
without my navigating this swirl when Steering my hogt. 1 pictle;
familiar with its existence. It has nothing whatever to do with ¢
ing works. It is entirely due, mnow ag always, and a kit
to the mesting of the very rapid current which rushesb out be
sluices, and the comparatively less violent current over the 4,
flank of the anicut.
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across the bridge of over two feet.
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by Mr. Upcott,
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6. This swirl has for many years iven troy

pear the Bezwada end just below the sidegl sluices, 1;];,1;‘:::}:&1;{ i A'nicut
a hole which year by year has been more op less doctoreq bas % to dig out
stone thrown into it. I have atracing of the Irrigation Dey amum:: of loose
of a certain year when this hole was 66 feet deep below b P;-l't-ments ¥ g
similar hole near the Sitanagram end wags 93 feet 5% e Joval A
There were similar holes in the rear of the Godavg

fieep below high watey level
Il Anicut, ang '
Bad to be filled up from year to year. -

these ajso have
7. 1 may explain here how it is that gwiy ;
described as a dredging machine. As soon g :o swirl may he
sufficient to permit of its lifting the particulap grade of sanq ¢, bett;’m befﬁomes
bed of the river, the water of the swirl lifts the sand, and the lntt .onnd in the
fugal force constantly thrown outwards to the circumference - b:r 1s‘by centr;.
to be carried away by the outside or passing current, 4, o SWirl, thence
from which new sand can come in to take the place of ik hfl 110 source
carried away, the hole gets deeper and deeper unt;] g aw ich is s
and the scouring machine shuts np work ; 8 the river falls
8o great that the bottom welocity is reduced
or until a layer of harder material is reached,
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11. But all at once, since my time so 1 am not certain of my figures and can
only quote Mr. Upcott, the Irrigation Engineers determined to raise the crest of the
anicut 3 feet. Of this 3 feet, if I recollect right, one foot was built when I was
at Sitanagram, and apparently another 2 feet has since been added. T have heard
nothing of a corresponding lengthening of the stone tail slope, but my own
opinion, as an Engineer who has for many years studied this subject with great
care, is that an addition, all along from flank to flank of the Anicut, of fully
50 feet to the breadth of the tail of the stone rear slope, would certainly be
necessary for an extra raising of the crest by 3 feet.

12. I am at some disadvantage in not being quite certain of the figure which
is the basis or datum of the Irrigation Department’s Anicut gauge. I am
however under the impression that it is 20 feet below Anicut crest. Anicut
crest referred to Mean Sea Level is 4625, therefore an anicut gauge reading
of 4130, which was I learn, the highest reading of the flood of 1896, on August
6th, corresponds with 67'55 above Mean Sea Level. The same reading during
the flood of 1882 was 66'33 at a point 400 feet above the Anicut. It looks
therefore as if, in a general way, the flood level of 1896 was about a foot higher
than that of the highest previously known, viz., that of 1882, This would appear
to show that there is nothing exceptionally formidable in the flood of 1896 as
compared with that of 1882, not much more indeed than can be accounted for by

- the’addition of three feet to Anicut crest ; and that, if on the subsidence of the floods it
is found on measurement that the pot holes below the Anicut are larger and deeper
than usual, some special cause for this result must be searched for. It seems to me
that for such a cause we need not go further than the fact of the crest having been
raised three feet, for it stands to reason that there must be very much greater
erosive action at the tail of a rapid with a mean slope of 17 feet vertical in 250
horizontal than at the tail of a rapid with a mean slope of 14 feet vertical
to 250 horizontal. The scouring action of the swirl under the extra foot of head
through the sluices would also naturally be greater than had before been
experienced.

13. I have already said that my chief reason for declining to believe that it is
the shape or plan of the bridge training works which has caused the swirl com-
plained of near the down stream side of the side sluices is that this swirl existed, to
my personal knowledge, before the training works were begun. Enteringithis swirl
with my boat, I used mentally to compare it with swirls with which 1 had
previously been very familiar on the Chenab river. It was nothing like so
formidable a swirl as some of these latter ; though, owing to the surface rough-
ness of; the water caused by the rapid or topple over, it seemed superficially
very much more formidable. I had at the time a vivid and recent memory of
a swirl in the Chenab in which the eyes of a sitter in a boat in the centre were
scarcely above the surface of the level surrounding water, and of its taking four
strong men all they knew to row out of it. The hole which this swirl had dug, 80
or 90 feet deep in a few hours, I was able to prevent scouring any deeper with g
few boat loads of brickfield refuse, and this sufficed to hold it unti] I had had
time to remove the projecting piece of hard land, or natural spur, that was causing
the mischief. Having this in mind, and proposing to design the apron of my
training works in the neighbourhood of the comparatively mild though superficial -
ly rougher swirl on the Kistna, I naturally was inclined to make somewhat of a
study of the latter, so my memory cannot deceive me about its existence,
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14. A swirl or whirlpool is the result of a current sweeping straight past a
lump of dead water, or a comparatively slowly moving body of water, just as a
peg top is caused to revolve by the acceleration due to the successive lashes of a
boy’s whip.  Such a piece of dead water is created whenever a spur is projected-
out into a current. Should the spur on plan be more or less at right angles to
the current there will be two such blocks of dead water, both of which will
become swirls, When on the other hand the spur is at a comparatively acute
angle to the direction of the current, tailing down-streamwards as usually
constructed, there will be only one such lamp of dead water, viz., that at the
downstream side. This dead water will gradually acquire a velocity which ‘may
easily become sufficient to lift the material of the bed, and fling it out centrifu-
galwise to be carried away by the stream current. The xesult of the old
fashioned system of keeping rivers within bounds by the use of spurs has over and
over again proved disastrous, the holes which are caused by the resulting swirls
being most voracious, eating up the heads of the spurs and continually necessita-
ting repairs thereto, This will I think be testified to by the present Superinten-
ding, Engineer of the Orissa Irrigation Circle. But if, instead of protecting a
natural, or as in the case of the Kistna north training bank an artificial, bank by
projecting a series of spurs out from it, the same material be applied in the form
of a surface slope protection and an apron, along a straight or carefully curved
river bank, the current will flow past smoothly and no swirl will be created.

15. It was for this reason that I so carefully curved the north training bank
of the Kistna, leading it by easy curves tangential to the down stream masonry
works of the north flank of the Anicut, in order that there might at least be
nothing, in the form of the training bank on plan, which could lend colour to any

suspicion that the existing swirl, which was due to the strong current of the under
sluices, had been in any way aggravated.

16. It seems rather late in the day for me to repeat here my reasons, reasons
already fully furnished to the Government of India some years ago and recorded
in the records of the E. C. Railway, for fixing the bridge over at the Sitanagram
side of the Kistna instead of midway between both sides. As however, Mr.
Walch has retired, and as the present Irrigation officers may not be aware of
them, I may be permitted to refer to the number for July 24th, 1896, of London
* ENGINEERING,” from which, I extract the following :—

“The conditions at the Kictna were that three-quarters of a mile up-stream from the
bridge site was the great Kistna Anicut or weir already described. The approach of the
river to this weir from up-stream was somewhat diagonal; in other words, the local conditions
were such that this weir had to be made somewhat skew to the main axis of the river current,
The result was that the jriver, as it left the weir, had no tendency to wander about, but
confined its main channel, and had done so continuously for 30 years, indeed since the weir
wos built, to the south bank of the bed, that is, to about half a mile on the south bank of
the mile wide channel. The north half of the breadth of the channel was shallow in flood
time and dry sand at other times, and had always been so since the anicut or weir was
originally built. A very careful consideration of the problem led the author to the conclusion
that if all risk of injury to the weir was to be avoided, that is, if the weir were to be left as
far as possible in blissful unconsciousness of the river three-quarters of a mile down stream
being tampered with and sqaeezed from one mile wide to three-quarters, it would be right
to push the bridge over on the south side of the mile wide channel, and bridge the exisitin g
deep channel. The fear was that, if the bridge should be so located as to make it probahle
that in course of years the old main channel should change its position, the risk to the anicut

would be very great; because the anicut consists merely of a bank of rubble 263 ft. wide at
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ig responsible for a rise in the level of the water above the Anicut. Were
this the case there would be an afflux af the bridge, that is the general level of
the area of water above bridge would be something distinetly higher than the
general level of the area of water below the bridge. Were there any such
condition as this. the difference of level would be something quite appr;'ciah]e__
and there would be such a local increase of veloeity through the bridge as would.
in a very few hours or minutes, lift the sand at the bottom and scg)ur out sm-h.
an extra depth all across as to speedily abolish the afflux, the bed not being
of rock. Large photographs taken at or close to the top of the flood show that v
there was no such afflux. There was certainly a wave, perhaps 20 inches high,
at each pier; but this wave is only the same sort of wave that is formed on the
sides of a ship moving through the open sea, caused by surface or skin friction.
A barge 14 feet broad, with a semicircular bow and stern, forced at a velocity
of 10 ft. per second through the open ocean would have precisely such a wave
on her sides as was seen by Mr. Upcott and by Mr, Eaglesome on the Kistna
Bridge piers, especially if the skin of the boat were as rough as that of the pier
masonry. But such a wave is a merely local effect and is a very different thing

from an afflux. , st ’; g o(,ﬂg/w/ﬁ
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23. I should like to learn from the Irrigation Engineers how much they ' LT s asasd SN+ F G Wm
would expect the surface of the pool above the Kistna Anicut to be raised, were » | W »
there no bridge at all in existence, by the addition of three feet to the height T S m 2 :

(=] \ - .

of the Anmicut. I can see no reason to go beyond this recent addition, if any
explanation is needed of a greater height of upstream floodmark, and of a mor.e
destructive and scouring effect at the fooi of the fall.

94, Like Mr. Upcott I quite fail to reconcile Major Baddeley’s demand that
the north training bank should be raised six feet with his coniention that it is
the very existence of this training work that is causing the swirl from which he . '
anticipates danger. To be logical he ought to have demanded the demolition of : ] :
300 or 400 feet of the training works nearest the Anicut; and if then the up- 0.8
stream end of what was left of the bund were properly protected with stone, as
well as 100 feet in the rear of it, I would offer no objection, though the swirl
would be in no way diminished by this or by any other tampering with the bridge

arrangements.

SHILLONG ;
F. J. E. SPRING.

5th December 1896.
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