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Telegram from Colonel T. Gracey
dated 1ith August/96.
Telegram to Colonel T. Gracey
dated 22nd August/96.
F'd

To,

The Chief Engineer and

Secretary to Government

‘Irrigation.

In order io report on the alleges/
danger to the Kistna anicut caused
by the Railway bridge at Bezwada, I
recuest I may be favoured with a --
copy of Major Baddeley's report and
the annual plans of the sand banks
and scour holes taken by your Deparc~
ment. I should also be glad to have
those of this year as soon as ever
the river subsides and it is possi- -
ble to take soundings.

x
I annex a copy of the orders --

received from the Government of -
India and my revply thereto.

/ Ind/ F. R. U.
1/9/96.
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‘time be washed away entirely.

Letter NO:1275.K.dated 15th Au;ﬁst 1896, from the Super-
intending Engineer,Second circle,to the Manazer and Chief En-

zinser,Ea 8t Coast Railway.

£

I have the honour to request that the protection bund
on the north side of the river above the Kistn; Bridze may be
raised to 6 feet abovg the level of the zscent flood.

2. During the flood the bank was nearly.topped iﬁ the up -
per 1léngth,and at-the bridze the water flowed over the topo of
the bund but was stopped by the revetment round the abutment.
a. A failure bf this bank in two places durinz a high
flood would be a serious danzer to the river bank which is
low in the neighbourhood.
4, So lonz as there is still water between the river bank
and the protecﬂion bund there is no danzer,but two breaches
some distance apart in the protection bund,would goon cause a
current)gnd mo;e-over the bank if topped would in a short

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

Supz:Enzr's O0ffice, II circle.

Letter NO:7130 dated 7th September 1896, from the Managzey
East Coast Railway,to the Supg:éngineer,Second circle.

'In acknowledzing receipt of your letter N0:1275. K. dated
15th August 1896,in which you ask that the protection bund on
the north side of the river above the.Kistna Bridze be raised
6 feet above the 1evelof the recent flood, I have the honour
to offer the following remarks:- '

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

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

pitched

e ST

g 6 R Tl
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pitched bund,so that at this particular point (near the
abutment) the water was not I am informed within 6 feet of
the top. .

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:ithickness of hand packed stone.

On the top there is a 30 ft: metalled road way with cfoss

drains 50 ft apart and this is the principal road for people
and cattle usinz the Kistna bridze, it is necessary to keepi£
up. Rouzhly the cost of raisiny the bund 3' for a distance

of 1500 ft: will be Rs 4000 as per details ziven below:.

Pitchinz 20,000 C. ft: at 7 per 0/0 cftie---- ks 1,400
Earthwork 1,50,000 c.ft: at 7. DO =e-ccmmmo " 1,050
Road metallinz Sb,OOOsq:ft: at 3/8/0 pe1 o/o 1,050
Drains under road (20.N0:) ai 25 eacheeew—-.. 500

Total 4, 000.

The estimate will have to be sanctioned by the Govermment
of Tndia before the work can be put in hand,and T cannot re-

commend the work being undertaken at the éxpense of the rail-

way,as I do not think there would be much danzer to 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 cuttinz was made for the approach to
the Kistna Bridge. I am quite prepared to Tecommend that a1l
the training works be made over to the Irrigatién Dep}t:

but before takinz any action in éhe matter, I would suz ast
waiting ti11 Mr:Upcott, the Consulting Enzineer for kailways

Madras, has submitted his report on the allezed injurious

effect of the Kistna Bridze on the irrigation WoIrks during

the late exceptionally high flood.

L 4
.

(True copy)
(sd)J-Upshon,Managei
Supz:Enzinesr's Office,
Second circle,

Letter
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Letter NO:1600.K.dated 15th September 1896, from the Su-

o A perintending Engineer,Second circle to the Chief Enzineer for

.

'k ¢ Irrigation. |
; I h;ve the honour to forward copies of my NO:1275.K. of

; '15-8-96 to the Managei and Chief Engineer,E.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 Vepartment have

put up a.pitched bank for a lenzth of 3ofeet along the top of

£ AV

the existing bund. This was the place near the bridze which T

referred to as beinz loo low. The strongz pitched bund alluded

ot

to by the Manazer was not carried sufficiently far above the
. bridges aﬁd a2 slight rise in the river would have breached the

protection bund at this point. The action of the Kailway Dept

O

in strenzgthening the bund at this point confiims what I said
in my letter to'the Manazer East Coast railway.

2. As rezards the level of the rest of the bund beinz 3 ft

above the flood level,I have to observe that there is always
considerable scour action at this part,the river flows with
great 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 alon3z the top of the bank of sufficiant

thickness to prevent wave action from scouring 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 lenzth of 350 feet is in

A flood. It is composed of ordinary black cottoﬁ s0il and river

silt and in my opinion it would not last 24 hours with a cur-
: i \ rent of 6 miles an hour azgainst it. Under very simiiar cirf
cﬁmstances with a lowar velocity,the river has beesn known to
1 cut away 100 feet of lunka durinz a sinzle flood.

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

Railway

% places not more than 4 or 5 feet above the level of the recent
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L1ilway bridze is steadily narrowinz the river below the
: ‘ Trom S :
' anicut and it is essential that we should have no weak i f
L . T. R. Upcott Esquire ;
places’ in our head works.I consider it very unadvisable to d : ’ )
. | A
delay the 32xceution of what is really a very small, but neces- ‘i .
1
g sary work& I bez that the ky:Dept: may be directed to carry f :
: 0 To
1 out the work as soon as possible leaving the question of in- f!? -
| ;} . The Consulting Engineer for Railwvays,
- cidence of cost to be decided hereafter. As rezards the L
. ’ - ¢ ladras.
traininz works of the bridge beinz handed over to this circle f
! ¥ Vi )
T cannot azree to the suzjyestion,for in my opinion the pIo- f 7
24
. Simle,t - Oct .
tection bund should never have been constructed on its pre- I mla, the ég ctober ;896 ‘
. !
sent alignment and should only be maintainsd until arranze-
’ . Sir
ments can be made for increasinzy the water way of ths bridze. 1‘ ’
6 In conclusion I have to remark that the bund requires | g t have the honour o forward my report on the Kistns
’3‘ ) Anicut and Railway bridge at Bezvada for the information :
enesral repairs,includinzy ths removal of the white ants! K . . ’ )
. ¥ ¢ of His Excellency the Governor in Council and through the g
nzstsj;which if nezlected would most cecxtainly cause danger- ; : s
' l’adras Government to the Government of India.
ous leaks. i . {
I request a copy be also.sent to !'r. Walch Ootacemund
I have &c - 0
and I'r. Spring Consulting Engineer to the Govarnment -of
(sd)M. Loam, Exe:Enzineerx ‘ . ‘
, - India for Rzilways, Assem, in dus coursec.
for Supz:Enzineer,Second circle. ' .; ' |
5 {__ I have the honour to be, ‘_
NO: 942 ~ 8 . :
O # :i' ::43 . ,\)Mp \ Sir, R
R R o ' 0 :
True copy forwarded to the Consultinz Enzineer fgr i . . W ‘XK& ﬂ Your most obedient servant, |
Railways for consideration with reference to the report A ) B a}www ' ‘ ;

O

4 2,
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alluded to in para 3 of G.0.NO: 78§:.I.datad29 th Septz/96.
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Documents accompsnying:~

— : o 2 plens.

< £ B lajor Baddeley's report
paeragraphs 8 to 12,

o T p—— e
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For Chief Engineer for Irrization.

| M ADRAS. )
| N & ’ Letter No.7120 from }anager,

5 28th September 96. S, Y Esst Coast Railway,to Superintending

| ' 1. 5 Engincer Eezvada.
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On my return from furloﬁgh at Bombay on 17th August
I received ordérs from the Government of India 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.launch was avslileble &nd
the Superintending wnginzer was too 111 to accompany me
but Mr.Keeling Executive Engineer of that length expls 1;1('3.
the views'of the Jrrigation Engineers on the &lleged
danger to'the Anicut cauvscd by the position of the
bridge znd the contraction of the waterwsay.

2. The Supefintending Engineer's report so far as it
reletes to the Kistna bridge &nd plen is.put up for
reference, I also appsnd & plen showing the direction of
the mein streem and the backwaters on 20th £s sean by me.

4. At the Annicut the water was flowing éver the Annicvut
proper in & uniform snd unbroken curve_the undersluilces
were (I was inforred) open erd at the junction of these
sluices and the Anicut the water was broken and confused
with hiéh waves. There was a back current on both sides
&s shown on plan nost pronovnced on fhe left bank, but
the veloecity was not grect. There was slso s slight
settlement on the left retaining wall ass marked on plan.

$%. Between Anicut and bridge the rivér was flowing ss
shown__ the velocities were estimated b1t the direction of
e the current is acclirate.

€. 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 lMr. Eaglesome for me)

I also observed a vwater mark on one of the bridge

plers
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‘ 0 d N the undersluice being of & higher velccity than that
piers showing & wave of efflux of about 20 inches during AN r 5 v falling over the Anicut angd the higher the Anicuf is
the meximum flood. . . f / raised vertically the greater difference will there be
The current through the entire bridge was not unifor.' é { in the 2 velocities and the greater consequent scour.
but the levels show that there vwas no greater heading up E % 118.Lastly the Superintending Engineer ésks the Manager
. of wagpr on the left than ths right bank. ﬁ“ of the East Coast Railway paregraph 1 of letter Xo.7130
)7&. Passing now to the Superintending Engineer's report . % 7 of 7th September 1896 from Manager, to Superintending
it will be gathered that he attributes the scolring sction e ﬁ Engineer, to raise the protéétion bank on the north side
£0irg on below the left undersluices to the back currents Jg of the river sbove the Kistna bridgg.to 6 feet above the
end vhirlpools to be produced by the obstruction offered by j§ récent flood level. I cannot reconcile thié request with
: the left training benk to the free flow of vwater &nd the ’ his contention that this very bank is doing &1l the
A‘resvlting sizting up of that side and considers edditional mischief.
2 srans on that side iﬁperative 80 &s to give a fan shaped 1. My conclusion is that, While I carnot foresee vwhat
chénnel below the Anicut which is an axiom of irrigation effect 3 additional Spans on the Kistna left bank would
works. ) have on the course of the river and the stability of the
%. In the first plsce it 1s desirzhle that the rosition . Anicut &and head wdrks end therefore cannot advise it.
end extent of the alleged sccour hole should be surveyed It appears expedient in the very great interests in-
€8 soo0n as possible, I anm ;nforred by Mr.Ybich’ who with . volved in the delta irrigation that the irrigetion officers i
Hr.Spring'fixed the position of the bridge that scour I s should state their case supported by plans and charts ?
holes of 50' have occurred befors the bridge was built, : ! ' to enable the metter to be /h%any discussed when the é
9. Again sny contraction of the waterway would check tha ; g‘ present state of the river bed has been examined and %
velocity tetween the Anicut znd bridge and thereby Prevent J pPlotted in plan and section.
the eddies 2nd whirlpools spokan of in the report, Ef ’
10. It appears also that last vear a wall 2' high wes built ;
&cross the Anicut in addition to a 1' wall built in 1892 eng v
that the stone apron hcs not been brought up to the top ‘
of the wall. This alteratioﬁ of the shape of the Anicut ; ;
coinciding with the higheét knovn flood will in ny oﬁinion i ;
explain the eddies and whirlpools at the Juncticn of the . ‘ r‘ ’
. : .

Anicut end undersluice where the tvo bodies of rater, ore

flowing horizontally through the 90 feet opening under =

[
SR AT,

great head of water and the other falling over the Submerged

Anicut,will csuse rotation =ard scour that coming through

the
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EBxtract raragrarhs 8 to 12 from a letter ¥o.1244 V7,

dated 17th Avgust 1876 from Major W.L.C.Baddeley R.E.

Superintending Erginecr Znd Circle Bnzwaxda to the Chier

Engineer for Irrigation lMadras.

X X . X X X X
6} I now come to a gnestion vhich reguires wuch considere-

tionThe effect of the Railway bridge is to cortract tp-

waterwvay,as can be scen {rom the gnrver,and vnless the
'

Lridge is lenptrhened by 7 srans of ZOd oA the Eastern sid-,

I fear that the anicut will zome day be Lrezched near tre

Beowada vndersiulces.The fall in the level of the river iz

revetling signs of damage to the znicvt on the Bazweds

sidcjbut we carrot find out cnything for certzin for come
months.,

9. The Suryey I attach to this letter shows how very
rmich the river has tecen contracted by the bridge and lMort}
trodudng bank and when 1t 1s consicered that the Lulv of
th2 water rassec throush *h> nine grans commencing from
the Northern side,*he reason for tﬁ; heavy sconring actfn»
that now is going On,beiow the arron,rexr the Bezwad:o
undersluices,is not far *o seel.The tridge has 12 sprans,

7

ns 1,2.2, comrencing from the right bank do

comparctively 1ittle work.4,5,7,7 ond 3 rass the bulk of

vl

tr
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the water.$,10,11 crd 12 do more than 1,2 and ? but mich

- o
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less than the centre srans.

10. It is an axiom for tho Trerer siftuation of an aricut
that thore shall be the freecest rossible escare for the
vater in rear;tut what is.the case at Bezwada?The orisine
spread of the river has Leen throttled by the bridge anc
training bank,cnd dvring the flood, the veleeity o the

voter rassing-throush the corntrae srans of the bridps wes

50 great that,lonuine Covn nron it Trom the vridpe, +h-

<

effect waz ro* that of wuter rassing ranicly under 1 Trid,.

ent riore like the effect cligervag -

S
nen water 4s Mgchoreep
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through an urdersluice.The effect of this cortroction is *o A s § ’ The Manag'r,
producz back currarts and vhirlrqols,vhich last year scoured ) ; i Fast Coast Railway.
cut a‘hnie 50 fcet deep in the place referred tn,and this / ;
4 o3
scour hole will have increased this vear,fer,Curine the flooﬁ' i% To .
s}z back currents and distnriance near *the nrderclvices were f é . The Superintencing Engincer,
~nst rarzed.As a prrof of the evil offect prodnend v tre ; v | II Circle Irrigation Department, ' .
. - : : :
pricge znd f"aining bonz,I rmav oLgserve that,sirce the censtric. . ) Bezwaca. w
T . bl
tion of the lricdgr,a shoal of sand hus b-en steadily lrcereas- ) 'F%
A
irm in sizc close to the North rrotection tund. ‘ FE
' ' i o
11. I rmst also ypoint ent that if the scrur I allvde to movic 4 z ° ' Dated Valtair,the 7th Septemher“96. ig
teel and tukes down *he undercinicss 1t ray cause o Liren ) & Sir, ‘S
irto *ro Cancl,which discster would e ccnivalent to *he ’ % In acknowlg@ﬁing receipt of ycur letter l0.1275 K., ”%
| 2
e ilura of read works and the conscguences *enll be wost .i i dated 15th Augus® 1895,1in which you ask *ha* the protectien :;
serious,as the Bastemdel*®z Syster “ould Lo degtreyed. § | Bund on the north side of the river above the Kistra Bridre EE
¢ ! B
o, It zrrear§to me from cn exwrinzcticn of the Snurver trhot ; i be raised 6 feet above the level of the recent flood, I ?
tne water racssing over the zyicnt whick is 7,700 fert,averapge . ? ~% have the hcnour to offer the following remarks. ;
lergth during flcods,rassss into a bLasin which Is econtracted ' i With reference to paragrap? 2 of your le?ter this part L’
g over '
4t its wouth vy tho foct that the centre egrans of the tricgn j i - of tho bund Wus const_ructed at azlevel tgladmit of cart i}
roos the Lulk of the water.How far this *inds *n raise the J tratfic passing under the bridge,and 1t has always been g;
level ef thac wa;er alove tre anicut I canrof sav,tn® :1nn: ~ i . xnown that a high flood would top it,but it is backed by a (2
trve bac' currents and dis*urbarce and censeguent durger g very strong pitched bund,so that at this paraicular point |
causes %o the a-tecut,th re is rnot a chadew of a donbt in =y JQ (near the abutment) the water was not I am informed within Ai
sind.T pay remar that this s no pew theary of rine.l have ; 6 feet of tho.tOP. Ei
cersidered the ‘protection bund & darper to thn aricut ryer On the other hand the rest of the bund was about 3 ft. gg
since I have been in charge of *he Circlr,and th~ state of ahove the hirhest level cf the water. This bund is of sand 3%
tha river L-low tha an'cnt on the Bezwudo oide,during ¢h- ' face¢ with a 5 feet thickness of hand packed stone. {?
flangwas such as to convince me that the interests of the y1 i On the top there is a 20 feet metalled road way with {
anicut demand a frecer escaro of water in rear of §t.Tha f % * cross dralns 50 feet apart.and this is the principal%oad ‘
v-ntteyr in my opinion,is ane that ~ust te decidnld ehiecfly Jron . ; - for people and cattle using the Kistna Bridre;it is neces- x
N o , |
the roint of view of tho respornsibls Irripation Office;s.Tn ) sary to keep it up.
c1lew the Lridge to corntirue in its rresent ctat~ 15 to cnnrs i Rourhly *he cost of raising the burd 3 feet Tor & W
: i
Gisznster to the REostorn Dolte Svstom.I rmst 2lons ztate oo i disténce of 1500 feet will be Rs.4000 as per detoils glven ;ﬂ
' * 1Al
pmvrest convicton trhut the darger iz one thut vill irnere-ce below vizi- J
. 1 i 3
ayery vear so lorg a3 the bricdge is allowed to »eemadn ws 1 ‘g Pitching T
H E :

'y ~ ~ ~ *~
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Pitching 20000 cTt at 7 persdocft ... ... £Es.1400 A
. l\—i.’ -. *.

Farthwork 1,350,000 c¢ft at 7 per #P00 eft .. Rs.1050 Ce

Road metalling 30000 sft at 3-8-0 persdeosft Rs.10-0 .

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

Total Rupees ... 4000

The Fstimcte will have to be sanc:icned by the Governmen*
.
cf India before the work cun be put 1in hand,and I cannot
}ecommend the vwork being uncex_taken at the e:xpense of the-
kuilwuy 25 I do not think there would be'mﬁch dan~er to the
canal spoil bank 1if the bund were topped aznd did breach., The
high flood level is guite 10 feet below the'widn part of this
spoil hank vwherc the cutting ﬁus made for”the aﬁproach.to the
Kistna Bridrge. I am quite prepared Lo recorrend ihut 111 4he
training works be made over to the Irrigation Tep-urtrent but
befgre taking any action in the rmat<er,I wouls surnrst waitiﬁr
t111 Mr.Upcott the Consultines ﬁnrinncr for Railwuvs Madras
has submitted his report on the alleged iniurions effeec* o*
the'Kistna Bridre on the Irripation works durir- ;hn late

excnptionally hi~h flood.

I have %ec.,
(83) A.ﬁroreﬁon.

Minager,Last Coas® Railway,

No.7131 dated the 7th September 1205,

l Copy forvarded to the Conauyting Engincer for Railways Madras “or
. < ]

intformation,

(sa.) & . Knedm N

Manaper, E,.C.Railway,
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Current and Velocitics an
obnetved onZ0th Sugust 1896.
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GOVERNMENT OF MADRAS,

PUBLIC WORKS DEPARTMENT.

————

Bnilding-s and Roadg,

Civil Works,
Reap—the following paper :—

G.0., Mis. No. 4395, Revenue, dated 7:h
Read—the following Proceedings of the Board
Land Records and Agriculture), dated 5th0(f)c:i%‘;n]u§9énl‘i";)m‘;m ottlements
Read—the following letter from'y. N. tor of
Secretary 't

ATKINSON
o the Commissioner of ReS: ’

November 189s.

99 10—

Esq., Collector of i{ismu, to tke

. Department of Land Re. aricutts chement and Dircetor of the
September 1895, Dis. No. 3050 yap. 57 01t0re, dated Masulipatam, 14th
I have the honou

I had 11003
78 of property, public an
the report; but it js impussibl’e to procure

Ouses ; while it is altogether
N . Crop, since t . Ly Y (] i
their losses, and will probably G}plant almlz)itrt)l‘) (;tswi}ill(‘:;eitnvmg Vigorously to repair
2. T append a sty

area that wag destroyed.

: level at the gauge
'ng these readings, it may be
¢ Sitanamns ods, the Wwater has been at a uniforr?l ,levcl Loth
recordod. tge élrlzatléeztu}]-s_lmces, whereas in 1} floods of 1882,
070 feet. 8t height attained at Bezwada wus 40°05 feet
3. The rise commenced on J

the maximum flood-leve] of 41.3‘113 27th, and from that

three whole days the river stand; Was reached on the ¢

'8 at a higher 1oyol th

at the Bezwada and 1}
the previous highest
and at Sitanagaram 4

L ]
d"‘y. steadily continued till
YERINg of 6th Auqust, for
an m\e‘)}llaxixxxunl in 1882.
- lﬁtﬁc 101 N ere
y l;ﬂ\igt‘: Q€ 04 Exeeutive \X:L!(\)?Qil: \ii\'\:\m
En%u\eel', R f‘w*\ng Proc ol the Gudy y NS
had gone

R eeded tg t}o Upl Vada talyk 1 the Lxecutive
. . A S()\l\h-wQ st d

Head Assistant Collector, My, Cumm Sv confy

Temained at Bezwady,

s aluks i 1t
nfine % Whilst T myse
. Information tll?'ft’ who d b(,‘o Sa(’g latri(:t. Oﬂly the
owe;rer'i ]sloon communicated and a]] }, : :}eféoﬁ Unugy,) . e}“’e(-k in the district,
- The following i5 4 roxi e 18l was oy ected was,
bank, with the dates pp w[}l?chxtlhrg;tily & complotg list f*‘iﬁ‘ﬂe e r
) CCurreq reaches §
: n the river flood-
1. R A ('8{(’)'" DI [/
2.) Ka\lu nantavarg y hnmk of I e
3. § Kollur (tyq breae) ) Chumyq; 31
4. Podapy; "  July, at yiphe,
Pulivy 3 I
5 (one breach
6. } Pallepa]em (t s
7. Tur 0 breac,q Y.
8 Pupaleny (one bf@aeh) .
]3 } Penumudl (threq breae) - ! Lt Augugt,
1. K . e
12, Kaytepaly; (one bre, b)
]3. }Peda U.l o
14, Pulivarry (threo breag, ) "
o L

T

———=

i AE I Tk - S ——
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A,
A

Easflf"” Delta.
1.1 ntoada breaches, Six
> |&Kottampalem and Kokkiligada . .. st August.
. ess Toeee o
4' in 8,11 . see
g.J‘ . ses ]Bt ”
7. Avanigadda e T T Pad
: Pullpakg vee .. vee see »
~e ‘redda . b . e
9, Pulige Northern Dicision. 6th August.

‘ tnam . .ee ivi Tsland (Avanigadda,
1. Ibmr.lpa I ot been received from thg }2{:)';, Avanigadda village;
Complete information haig,l nthat other breaches occurre damage that may have been
])(;vils)ion), and it is T’[)lmbzuniry is sparsely in‘x%abl%}(llé a&)(’?hest breach on the Wgztfzrn
but as that part o arison be insig icut: and on the eastern side,
comparisotl low the anicut; ar he anicut. It was
caused would by bout 25 miles belo bout 7 miles below the ;
. a3 at Kollur abo lipaka only abo v dine a huge volume o
:ﬁiee Ivt‘)izmpatnam br::ia:llllé agtregt‘zsé danger z{lnd deg%szzt&:i;l,tsﬁ?ks, ?espectcivelg’, 80 'echat
J wo that cause :on of the Répalle an 00 square miles of country,
thetsfr tOVGI' the greater porg‘ )gdoeventually covered e'lboul?liéobﬁ m(illes from Masulipatam
ware;;mdin" out, fanwisé, thf gf the Kistna to something L1

gpredatii®o tual mou
widening the ac

P ].] will Tattempt to write
to Ferali 12 1 ipat® tale the various breaches to canals, nor wi
mera
5 1 capnot enu

nd Sitanagaram.
le to save the head-works at Bfiﬁ’ea?la;eahead-works were
the history of the S:r;l(i; gb; the Enginen's tlha':;‘; f(rgss%?ihe head-sluices covered by
: were 10 as the platior
We, laymen,

‘e 8aW W rought the water
in preat dangers and Wh{’lcil;;;easfise of less than a foot would have broug
m g s0 th

. sonry quivering
:no into the canals; we couldhteelatil: gﬁfoﬁozv qalarming
e top of everythlngf water ; and we saw, as_t eV 't solid’ masonry walls,
he enormous pre’SSUref(’revetmentS and the su}mdiﬁce head-works, no man can
{;Oas been the el‘OSlll(;I;Pgned had the water bﬁ?ﬁcmligss (?f life and Pmpert):i s;alems
;ould bave t have been appalling irrigation would have
gﬁ?’z ; but that thteri(:nlll’l“’lssiible that the p{)ese;l : syt?:;?flle (i)§ éfllt‘%lbto the Engmiers,
’ it i y gra . m
: d it is no ted. A deep debt of gratilt \ineer, Kistna Northe
cettain, an -constructed. he Executive Engineer, For
Imost re-C ‘ne Engineer and the d for a moment. Fo
had to be & rintending ¥ng ht pever flagged for Ever
jally the Supe and forethoug ithout sleep. Every
i cckaly whose watchﬁmﬁ;se Public Works Departmentlfverigilspd that but for the
Dwm?]:;iohts all officers (1)d be done, and it may be well surmise
several Iilp that cou
one

- ons taken
recaations faker pon them.

£ Rev W t,
to Dez adaon 2nd Augus )

b th ' igsioner o enue Settlement had come to

T misé

0. he Comm1

d o ts for rescue of
. ised the first arrangements 10 an
: aving organised the &% d proceeded in company
d to him I am 1n(11e;b;e;i ef(gﬁ: on the lst, I1\)1r. “L‘,‘,ﬂﬁ;nﬁe:;-lfunch and some b(l)lats,
an cLor . 7orks Depar icut, where
. ty. A Public Work . k above the anicut,
life and proper taking the . the right ban k On the
. ling, R0 ' " ¢ (he villages on Pene Y0 square miles. On 1
with Mr. Kectng habitants © t measuring Y0 8q e hich
: the 1nhab1’ bmerged a trac to his own division W
to bring off dily submelg® d to hurry back to
_water spee had to
the f'iood wa

from the
Mr. : breach. The work of rescue
lipaka brea

oh the Pulip

d I o “l i y y y y the Jxecuti ©
vV e anieut was contlnued da b da b li \'

T Vil ages " ove

subme 5’ )

11 the 8th by which time
Torthern Division and the Subl-gzc;%ef;o:agty. |
Engincer, Kistna Nor d many cattle bad been p nselel). tho moighbour
agl(ilt e G anh d proceeded on the nh das %usaétive c;'usade in such boats
‘ ing 22 mmenced a
7. Mr. Qumms here he co

i 11
illazes in danger, In a
hood of the Pulipakatbfgilg 0‘& people and property from villag
1 kup1 0
as he could pic

. i missioner.
25 persons Werd broughf:' e di tod Messrs. Kearns (Assistant Com )
about 425 P b, the Commissioner direc
8, Onthe 4th,

i k through the low-
A d Haden (Inspector, Sla - ?1nd %iizl)oﬁtocgzrhad a most labox:t;us
kdri) an Kanki d Tsallapalle. ! % ats. eithor
lsails arégunh‘y bgt,wecnf ?ﬁ)]fllpa%‘?? a considerable part of the distance,
yie ;4 it to perfection.
{ask and di
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i

could not be procured '
] » or could not be taken j i as peces
sary that most of the work should be dtl;(;nolrrll I’(l;l et(kf“mml Curection : and it was nee
0 ) n
’

mud and water reachi
. eaching from or L

gy v K 0 o N
irregular intervals ; and once v:}.m knee to the chest, wi urs and hours ut a time, in

a :;lhdole day. T have learnt that
o On e B ous, tear of clothing and shoe-
to the tract of cour  botyeassioner wired to th
quatter Deputym(ljntlll‘y between Tsallapalle 'n?d tl? Supe
ollector arrived j ) © &ca

these two officers armived in Masuli :

» after encountering ¢, asulipatum fro
from boatmen and others stlzrxl:te r(lln‘a the most vexatiour; iti
tract between Masulipatan; and {}3 on the morning of é'hbppmp?n an obstruction
was the place where danger ang &?\rl\'er-bank neur Tsalla‘ ltlO Vil the low-lyiss

5 15tress were oreatest sr;?d C;h Asl_ltfturued ot

st e relicf operations had

. to be continued till ;
the 2]
than those of Me =Ist.  Mr. Hasteq’
§ ssrs. Kearns and 1 asted’s experien )
laden ces were only little less trying
. ss trying

out food or drink. For dav

out food or diok. j?);‘n%? E:\Itogcther he b noth: Was twenty-eight hours with-
ward, the partly of o0 r(.].IIa.\:ted at (,‘hallapa”irag of dry clothing. Messrs.
g%nce-rlt throughout a truét ha:inlﬁg: the Head-quarter ](‘)I(1 the l{th and thence for-
;en(lirél 25- ; The number of people o> centre at 'I“:‘m"l’ﬂu(?mZ et bout
Su errilnto (:5 olice was about 35( reicucd from dunger. of ,d“u.h & diameter of sbout
ong) theelrlr et of Police or Divi;i am Eg'lzu‘. to udd that lm“mng. by the Superin-
£ ahsildar of Rangg j-onal Officer, and withigu ¢ 5+ Lefore the arrival of
of danger, been working Y K. Muktesvara out any instructions from any

N most N . HOW .
damage and in succourip energetically and inde f’athad’ from the first appearance

: g the di igably i i
gllcl)lseii:f flood-bank fromcbeinn(i)l:tn‘ssed' By his SOI‘;S‘;:)I) in preventing loss and
closing several small bregeter g, e 2PPed and breached ; and L care ) s in
; and he succeeded even in

8 De
xceeded control,

10. I was my
: s myself at CLj "y
:]il:h?r§t news of the exPect:dn aﬁG““Jam, when late on the pi
gat river-embankment aboyt 1)00‘1' I started back thg night of 2nd August, I got

Executive En('rin > 2 mi]es > next day

Kollur, and jush befony mop o™ Divistan, pa gy ! Gaybrcal on e S The

arrived from ey arrival there, t’hem]?txlﬁ'hub'ni"i-%ion Otficer were i)oth at
io

M a visit of inspect; . r
done to existing bl‘eaehes.p T lgn to villages lower down Works Department Overseer

in safety, and to tak he duty at hand - Notling could possi
aad 6 i sceiag b Lole teps to provnt fardpeg ks 400 e iongins
rom a very perilous positj i reaches, [ 5 5t
g posit ! . . spent the 5th
10 lgr 12 miles above Kolllgl[-l »,and in making the flood.b, ton of Kollur {vcre rescued
to Bezwada the next morpip. ugust, I -bank as safe as practicable for
1L 0 ing. oUst; 1 proceeded to St ) -
. On tho 7th, th anagaram, Crossing

offer from the Revd Mre Commissioner of Revenue Set
e

on a relief expediﬁOn i arrison and R

il in evd, )

Slmlldr.ly employed, these g:;;‘lrﬂck of Messrs, 1{;}5 cackey of Bezwada, to proceed

.’YIZZZ métrumental in relievi emen underwent muc}: and ITaden. Like all others

in thzshugodman and Wathen of Masuli ) persons whf)slﬁ)si]re and privation, and
9 ameru valley ; but befo; atsﬁlllpatam, also volunt ad no food. The Revd.
12. On the 6th, the Commisseion €y could cered to carry help to those

of Police sayin . 'l‘each the spot, all danger w
( g that noth er had w ’ anger was over.
where in Répalle taluk, anlcll]i dc“:i‘;]i(lll be he red to the Assistant Superintendent
g

ru:tendent of Police to proceed
) the sume day, the Head-
1 2 tour in Gudividda; and

tlement had accepted an

ard of me, that I wag

On the 8th, I wired to hi
' 1o Mr. D im to go Wwas probably cut off some-
of Répalle. Ile did not go, ?stt:ei’;"ceed to I\golll(;r :lnydri}éiﬁ thMl'- Dene did not go.
X through the worst parts

and stating that he e
. ropo a lett .
which to travel. Ipscp od to come to Sjt, er;on 9th asking for further jns ions
road for Tenali, A 'tnt him urgént opg uagaram on 10th t ¢ e!ilmstructlons,
- As1t was raini ers the g to get a house-boat in
n inge ame
wﬁzﬁl ay d I am glad to say that {} however, 1o found i(t]a'y (3th) to start at onco by
orders 1ssued were not at oneelsbwaﬂ the only case ltrgposmble to start till the
13. I was very anxious about obeyed. at came to my notice in

get ro informati . the stat .. .
on, and had wired ° of the Divi Tsland from which I could

of 7th to send boats. thi o the P
. 8. thitler, The same nig‘})]rtt gtﬁlcer;,Mawlipatam, on the afternoon

clock five large dhonies were

s With scanty mcals snatched at |

e —
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raverse the island in all directions. These boats rescued 117 persons,
most of whom were gound sitting on their house tops; and gave food to many more
who declined to leave their homes. I was still much concerned for the villages along
the long line of jnundated seaboard, and on 8th, wired to the District Forest Officer
in Masulipatam to visit them. He misunderstood the first message; but a second on
the morning of 9th set matters right, and at noon on that day, he and the Assistant
Conservator, Mr. TFischer, and the Forest Surveyor, Mr. Le Tang, started off in
separate boats and separate directions, arranging at the same time to keep touch of one
another. It was well they went; they found villages probably in worse plight than any
Litherto visited ; in one case the whole population had been 5 days without food, one
boy having in eonsequence lost his reason; in another there was not an inch of dry
land anywhere, and four poor women had been prematurely confined as they lay in six

inches of water.
14. The day after my return to Sitanagaram, Z.e., on 8th August, I had despatched

the Sub-Collector, still dependant on his crutches, to visit the worst parts of Répalle
taluk ; having already left the Tahsildar, an energetic and reliable officer, busy in the

same good work.
15. The preceding

despatched to t

paragraphs give the briefest outline of how the work of rescue
and succour was organised, and being carried out. Every tract where danger was
believed to exist was visited, and the worse parts not once or twice but constantly.
The area on the east of the Fiver was roughly about 600 square miles, and that
uare miles in extent; but apart from this the intensity

on the west about 400 sq
of the distress was much greater in the former. In the Répalle taluk I found,

during the height of the floods, that all those who were washed out of their homes
had saved ample stores of food ; indeed so far as my inquiries went, no grain at
all was lost on that side. The Sub-Collector, who continued my inquiries and who
visited the worst parts of the taluk, as well as the Tahsildar and other local officers,
reported that no relief was needed except materials to re-build fallen houses. *In the
way of f00d therefore, no relief was given in the Répalle taluk, except a meal apiece

to 279 persons whom Mr. Dene found to be temporarily destitute.

16. Tn the Dezwada, Nuzvid and Bandar taluks, matters were very different,

" The people apparently had not foreseen what was coming ; and their stores of grain
were in many of the villages entirely destroyed. Those who thus suffered were
almost all of the lowest and poorest classes— Malas, Madigas and poor Muhammadans §

and it may be mentioned, as further explaining the difference between the two sides
of the river, that there % a much larger proportion of poor Panchamas on the east
than on the west of the river, at any rate in the Delta. Of those who were flooded out
in the Guntidr taluk above the anicut, 711 were fed on different dates, these having

been caught by the flood unawares.
od-bank above Bezwada occurred on the

17. The breach in the left or east flo -
¢ 6th August. It seemed to possess capabilities for mischief even greater

than any of those in the Delta. Fortunately the land falls from the very site of the
breach naturally and rapidly in and alongside an old drainage channel to the Buda-
meru river, and the water that poured through the breach fg)llowed this course, leaving

ing and breaching the Nizam’s Guaranteed

diacent villages unaffected, but submerg ; j '
e o o y in its progress to the Budameru chanuel, which Juckily was dry. The

Railwa A .
xsjaa::r f:lllowed the Budameru to the Colair lake, and though 1t threatened at one time
to breach the Jiast Coast Railway, and did actually submerge three or four villages in

of the Government channels, the damage done was

i taluk, and breach many
Gudwada:vely i;lsigniﬁcant and certainly much less than was expected.

comparatl - -
18. Considering' all the circumstances, the loss of human life so far as reported
has been extraordinarily small. I have inquired in all directions from private as
well as official sources, but I can find no reason tosuppose thgt reports of deaths have
been suppressed. Every endeavour was made to systema.tlse_the yvork of rescue,’

bably be risky in such abnormal

xact instructions are impossible, and would pro :
Egtﬁmstanceé. To a very large extent officers must be left to vely on their own
« ‘and when it is remembered how many there were that came

sudgment and initiative ; an i 0w
g f not being succoured in time, the 50 persons whom

ithi asurable distance o
‘L?:.hﬁsm gton relieved from a § days’ fast; the many hundreds that were brought off

morning ©
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- in scores of different villages when the water

:ﬁ;nil?én'{;ecg;ljgrg?ga;e: whom Mr. Hasted released from the tops of palmyra trees
Doputy Colgn o 5;1 ety, by means of the Chellapalli elephants ; the two men whom
Deputy Lo ctor M ;t ammfld Aziz-ud-din Hussain Saheb found lone after nj eht-fall u
cochpos are remembereli crying for help ; When these and the innumerable other narro£
So ipes aro retmem! elr » One can regard it as nothing less than marvellous that the death-
. Inall, seven deaths have been reported, but it is at least uncertsin

gﬂgg}:gr lt}:g d(;fr ttllxﬁglkx:vere due to the floods. Two children were drowned at Pedda
) 5 and two men at Pedaprolu in the same taluk while trying to
(o]

glnlsi‘)faadle:)ﬂszngtrfz’lpld ;har_mql were swept away. One old man was crushed by the
pops ousa ‘somgslf;r dﬁlkn 1 Répalle taluk. DBesides these the body of a many was
body very o ushes within 5 miles of Masulipatam town ; and another male
o b A llmposed was found by the Répalle Tahsildar caught in a babil

* Wollur. ~ But these two last may+be bodies of those who had died

. arr

19. The death-roll of ca.ttle is not

was on the point of submerging every-

fiores wil not yet made up, nor do I
gures will ever be procurable. Detailed reports will,p};owever(,) he 22?532?1 ; :1::1 z:::yt

illag : e
;umf;g,.: iv?flr lg’eale}l)nozs;ble. _ I anticipate that, as in the case of human beines, the
country above the anic 11;1 tprisingly small. Thus in the 90 square miles of submerged
complete, it is reportedut;h111 tho Gu.mur taluk, from which the statistics are almost
villagers "were taken by snfrtpggsleya?f:ibcia;tsffhive begn rowaed, aud that ihough theso
bef 0 y & broad sheet

efore they knew the flood was approaching. Some animaliewgfredseeeei ;vsattehre;lilgsg

swept over the anicut, For these th i
struggled ashore, and with difficulty i:xig.r:g:rlill}ﬂe e e B e e
rest himself on top ; the nex

animal .was its victim.

20. Both men and eattle, b I A
. 0 owever i
9{ drowning, . Asnoticed abo;'e, all sy pi)lirzgoaf lfnésc}fl-o [tar
1n scores of villages, and the poorer classes
’

t -
moment an engine rushed along, and the scarce-rescued

tarvation almost as great as that.
grain had been completely destroyed

Zemindar of Chellapalli fed many h

as the floods continued ; the the uﬁg;ﬁis
Nai’du, Eavg food for some da
seaboard ; i i

seab a;n A 1:af;nzzgv§tfio;hi bl;l;l;uﬁt:dﬁvx}}lageg the wealthier classes, whose houses
neighbours. But thre was ore . oods, distributed food to their less fortunate

branches of the District Associatiorganmtmn of private charity, evea the mauny local

public beneficence. It therefore Eelllla:;n;ghfailed fo seize this opportunity for tangiblo

which so many hundreds were plunged.

210 1 1 1 :
who hadTél:egls{)?xglllotn frfoita:ﬁeretalfcft:o:;;lencfg on 2nd August to certain of those
. ve the anicut i :
August. The numbers fed on each day, so far as ascertaine,d:u:'lercg xz];:;ufl:l(l}gwt;.l L 23th

Sheristadar, M.R.Ry. K. Namyanaswamoi
efugees from villages near the

e State to relieve the great destitation in

Aungust, 2nd .., e

o d .. .. lgg August, 14th e e e 2,204
”» 4th e .o ,:‘ 46 ” 15th Cave oo .o ’900
w o Bth L LD 299 » 1Gth e e 830
s 6h L. T i n lith - T 400
» o Tth oo L 703 n  l%th e e 140
2 sth XY “on ves 405 ” lgth ose sve 137
»w  9th . . 182 n  20th o e e 137
» ' 10th .. L. ... 1008 n Zith 6
» Wth o L L 1369 »o LR 13
» 12tk o L L 98
» 13th e 1,052 Total ... 11,971

five é[;‘ :d(libttlhontoto 15111;&2“8’ Mr. Lushington’s relief party fed 2,419 persous in th

furnish}; ({)’ making gmnlagr::dugghiszvgggthe details for each da’y notphaving beeg
g a 1%, persons relieved f

word of explanation is mecessary as to the 19 persons xeelievg:lmo: a2n'§t(})1f :.(1)1(:1(1.28{1&1

g up the steep railway bank, stood to’

-

e ——————— e
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o rise again on 16th and continued rising till 23rd.
I got a report from a Forest Range Officer, who had
< ust come from Divi Island, that many of the villagers were again totally submerged, .
and that the poorer classes ‘were in a dangerous state of destitution. I at once de-
spatched Deputy Collector T. V. Narayanasawmi Iyer, who, however, found that the
water had already begun to subside and that only 19 persons required relief. °

99. The case of the cattle was even moré pitiable, if possible, than that of the
buman beings. Over an enormous extent of. country the grass was submerged for
upwards of a fortnight. Straw ricks were either submerged, swept away, or spoilt.
Many animals made their way by instinct through great stretches of water, wading
and swimming, to knolls and ridges of high ground which they soon stripped bare of
all verdure. Some were fed by straw imported by boat across the floods; very many
others were driven, so 800N a3 opportunity served, to_the Upland taluks; and some,
were kept alive with thatch, palmyra leaves and any fodder procurable. All river-side -
and coast Forest Reserves were thrown open to free grazing, but most of these were
of course under water. The total mortality among cattle is not known yet.

93. The loss of public and private property has of course been very heavy. The
repairs to irrigation works and to the river conservancy works will cost many lakhg
of rupees. 1 cannot give dotails of damages which will doubtless be reported by the
Superiutending Engineer, buta few instances will 1llustratg the extent of the disasters.
The Bezwada-Masulipatam canal for a distance of abou't eight miles has been riddled.
At one point, six furlongs of the left bank ina continuous line have been washed
away. Passing by many minor breaches, there were, in these 8 miles, three enormous

ans from side to side of the canal 300 or 400 feet broad, where the sconr-holes on
either side were 10 to 15 feet below bed-level of the canal. In the Iskapalle
channel, which ruas roughly parallel to the coast line, for about 10 miles, between

(o)
Répalle v

Augtist. The river had begun t
On the evening of 23rd August,

illage and the sca, there were 44 breaches.. Every.bank in the Divi {sland
of Avanigedda Division has been breached. Every effort is being made to repair the
damages to irrigation and navigation works ; and it says much for the resourcefulness
and energy of the Public Works Department Officers, that I have had hardly a single
complaint of deficiency of water. In one way or another, irrigation 1§ being supplied

wherever it is wanted. 4

94. Local Fund works have guffered less than might have been anticipated.
There are not many metalled roads in the ﬂoodeq area. Tl_xe Iskapalle road, which
runs throughout its course, athwart the line of drainage, received the foll brunt of the
flood, and was under water for a fortnight, The estimate for its repairs 18 neverthel.ess
less than Rs. 2,000. The Sub-Collector reports that the goads 1n.Répa11e 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. Dut
T do not hear of any noticeable damage to Government or Local Fund buildings.

25. 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

ed away into absolute ruin, but while the

huts of the lower classes.” The former melt ]

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
washed away. Assistance in the shape of building materials 1s being freely given to

those entitled.
96. The loss of crops was very great. The floods were out for so many days

rops within the water-spread perished. The chief of these were maize

;}:ﬂ :ﬁhlilg.c ];?addy was in the trans%lantation stage, much still in the seed beds, and
{he rest but a few days in the field. In either case it was too young to withstand so
long a submersion ; and the receding waters exposed an absolutely verdpreless tract
of brown mud. But it would be premature now to attempt any estimate of the
ultimate effect on the crop outturn, or on the public revenue, In many villages as fast
as the flood receded, the ryots braced themselves Wlth; vigour to the task of .trans-
lanting afresh. On the 218t August, I found the ryotsin some of the flooded villages
P : Ban?lar taluk bringing in paddy geedlings from Gudivada tz_duk; and the.Dwi-
gional Officer, writing to mo 2 fow days later, reported that scedlings were comipg in
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in cart-loads. There was apparently more despondency in Répalle taluk. They talked
of growing dry crops, or leaving the fields waste, and in the season report for the week
ending 3rd September, the Tuhsildar reports that in.the southern parts of the taluk
agricultural operations are at a stand still. But I do not take a gloomy view of the
sitnation. The Répalle ryots have as much pluck and encrgy as their neighbours in
the Dandar taluk, The 1rrigation works are being repaired with the utmost possible
despatch; the Sub-Collector and Tahsildar are on the spot encouraging and helping

the ryots, and I shall be surprised if the area under wet crop in the taluk turns out
eventually to be less than that of last year.

27. In my telegram, dated 21st August, I applied to the Commissioner of Revenue
Settlement for an allotment of Rs. 10,000 to meet the cost of relieving distress. One
" datum of my estimate was an estimated cost of Rs. 12 per bag of rice. Dut I subse-
quently ascertained that the bags which the District Superintendent of Police was
purchasing were small bags, costing about Rs. 6. The allotment of Iis. 10,006 [which
was provisionally sanctioned by the Board in B. D. (8. 8.), dated 25th August 1896,
Mis. No. 4174], will be far in excess of requircments. The actual cost, as advised up
to date, is Rs. 2,640-6-7 as ascertained in my Treasury Ofice. But there are still
bills outstanding for hire of Public Works Department steamer, punts, &e., wages of
puntmen and other items. The accounts will be made up as early as possible.

28. An experience such as that the district has just gone through makes us

sensitively conscious of our weak points ; and these it bekoves us to attend to now, lest
a worse calamity happen hercafter. ‘Ihe principal defects are,

of course, those in the
works over which the Public Works Department has control; and the Superintending
Engineer will doubtless kave much to say on this subject. I shall venture only to
trespass into his province so far as the flood-embankments are concerned. It is on the
integrity of these embankments that the safety of life and property, public and
private, over hundreds of square miles of country depends. The banks should be
made absolutely safe against any possibility of a breach. Iow far removed they are
from this standard of safety is attested not only by the many breaches that occurred,
but by the scores of weak placesand low places, where only constant watchfulness and
unremitting labour prevented further breache

. s. L myself traversed almost the wholo
extent of the 15 miles or thereabouts between

i ! Kollur and Vallabhapuram not once,
but three or four times during the 4th, ¢th and Tth August,

g In this stretch there
were, I should say (writing

from memory) a dozen places where the bank had to be
raised or strengthened by forced labour and at forced speed. Places hurriedly made
safe on the 5th were found to be unsafe on the 6th.

On the 7th morning, I found
at Vallabhapuram a long stretch of upwards of a quarter of a mile, where the watce
was just lapping on to the top of the bank. The Public Works Department Overseer
had done all he could the day before, which consisted in a thin crest of mud three or
four inches high and a foot thick protected from wave action by palmyra leaves.
Fortunately the river had begun to fall; had the rise continued, or had the wind
* shifted to the east, I think there must have been a breach at that point—a breach which

would have inundated the whole of Répalle taluk, and would have caused lakhs of
- rupees of damage—and yet there were long distances between Vallabbapuram and
Kollur, where the top of the bank was six or

eight feet above maximum flood-level,
29. To allow such a state of things to continue is both unre

. asonable and eriminal,
- It invites disaster. Government has undertaken to protect the lives and property of
the people, but so long as tho flood-banks remain in their present condition, the dut
is left undone. "I need hardly refer to the serious loss of revenue, let alone the
immense damage to Government property that must cnsue on any considerable breach
. in the embankment, '

30. Nor is it enough to say that the Public Works D
sce that the banks are properly keptup. They have neither the time nor the money.
The inadequacy of the establishments and the insufficiency of the allotments to this
Delta have constantly been brought to motice. I believe that the Superintending
" Engineer contemplates applying for a permanent increase in the superior staff ; and
in this he has my fullest support. Government mustnow facea very large expenditure
to make the flood-embankments alone safe ; and money cannot be economically laid
out without an adequate Executive staff, During the last four years I have had very

epartment Officers ought to
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full opI o get throug ini hatever it may be worth, is

11: f ave o g ough; wnd my opinion, Wt yb ot

nent U ht' tlf‘.n ifleterg are ‘nsufficient for the vast amount of work there 1s t0
e Eng

that two Execully

. . . uld submit
bo done in the D.el;a more particularly to the ﬁOOd-eme;{E;ez:}Sé sicri'(())n, whatever
3L Returnan? rthwith be made up to an adequatek eéoat that standard through-
that they ShOul'd 3 to be ;-and that hereafter they be kep flood-embankment should
that may be decll eoth There is some question Whetht? p aesent this bank is unpro-
out thelr W%O(lieo :131}5;6 ;ight bank above the iiuncu;c. cOﬁ ntf)l; were flooded. Opinious
be constructe ce, 90 square mues 0 : embankment.
tectod, and, 1 0T ity or expedioncy of mow conStruefing Pl S o the
differ as n embankment 18 NOL SUCH & &, =< d there are mo
Cotoly 18 1 i o on v, B e
anicut. X ks to be protected. e water o ‘hen, as in this
jmportant public ‘ﬁmkse: ooﬁ sIz)lfely with their property, thouohm‘)‘o:tr‘:)m e’ngineering
eople can genera Ylsged by an abnormal fresh. 1f there aret. o of an embanke
ear, they i}retszr&)clﬁ a course, 1 would recommend the constru
casons agains

1d protect the lives
1 d that Government shou

-« point, on the simple groun

ment at this point,

perty of its subjects. : ing the floods
e At .t vry Ty o vy 20 (LR, s
o i .y of the present means oL COMBLT 1% 5 to get a reply to
'waiil theI l:\fzgeo(}lli;cgﬁomﬂes fgom the amcut]_.;q yet, it “Ez:liig\?.nh:;u:heosgme side were
‘Kollur, . ications. aces lo lock-
any of my mOSY "1o he only means of forwarding icip: isaster, or to
-almost entirely cub O(f)fc.sib'lre efco gige timely warning of any ?ntlclp‘ft:tirdolga;mﬁe im-
‘tappal: 18 ;Vai llluz;pp;ned elsewhere. I consider thatit 1s ?‘d(::]ld with telegraphic
‘Yearn wha:ila;a the l;)rincipal lines of canal i?ould I;e El;gvlll ot tho public, cuch
portance ‘th Bezwada and Sitanagaram. open to
connectlon W1

11

- illag . : llude to the
wn vﬂlao’;f; next defect is a small one and can easily be rqrél:((lhii- t]}eac:nals. An
. éiiencye of the ferry-boats (bﬁllakats)tz}tlt ngeﬁsgﬁft)?rmfhad o ived intelligenc{z
1nsu A1 acain illustrate the : Ban
. will again 1lus . camp on the West
expe11ence of my.ownh embankment some miles above my ¢ ow strip of dry
of a weak place in_the soot. The embankment formed a narr o tho
| Canda ]’bazl . eIn }tlllxlérﬁseiooflhgnspside end the can]:;l; g“i{iﬁ:’:&? sinie‘;grie:g]),ies ; and
land betwe ho was with me told me he ha d-embankment help-
“other. The karnam W en sitting-down on the flood-em brongh
: t. 1 found three m g +dly-increasing leak throug
“ on reaching the spot, 1d only watch the rapidly S i d
" tools and could only 1f a dozen men sitting down
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The nearest ferry was delay ; and more probapl,y the deca is is only one
have meant at least 2 I};(;‘é::r iogf; but it was a eritical s1tuatt;)11;. mc:];,gl:(:? cro);sing
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e causf'dx;no;ch’élsl;v f{}:)fhfrnbreaches, all thglse u{) th&gﬁﬁrﬁfﬁg;ﬁ;ﬁl;?g?ﬁépaﬂe,
the exoe d. At Chilumudi, 6 oies 8905 ‘vent the villagers from a
pumber, were so caused. the spot, was able to preven © he inner
who for,tufnaﬁce}i};1 e}izppcfz%n t(t)a{)gn (':gnsteps }c’o 1’1&‘,9 all these villages moved to the 1@6

like act of madness. .

side of the embankment,
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g5. It would be impossible to menti |
. . 2 be ble ention the nam
2211-13:1?0::2; ggggozel:ifaémﬁcmg devotion to duty egxfxfinﬂlt%gste \\:ho deserve com-
y overnment Officers were lavi D, rymng time. With
%&:&: 'f'ﬂi&gﬁe;ﬁg &Oﬁcver, uncomfortable and howe:lc‘rlset:ih1 n thelr gelf-expnditure,
be spec'iall mentrilon dbfralmﬂdar of Bandar taluk, M.R.Ry }zus\t;dli Messrs. Lasted,
that they anerwen te :l)‘ll‘lghixaptrolonggd and extreme (1is'c.0mfo;'t‘.‘:.antssvé1 rti‘l Row may
. . st-named officer. 1} § at times danger
yeward already by promoticn in rank. 3 1 have been able i ;
dy . Mr. Gillman ‘ e in some measure to
}c;(lgl,l l:vai Izﬂg;ys ((;n ]t-lxllg 1rno_w{: wherever he was “'a’nltlgé )C'tl'fjeco';em'l from a broken
froel 5: o ;tll. w};]’th;r :alfdl?i: aﬁtailROW, though in enfeebled ﬁeu]?l}]lsudar of :.(' palle
e proved & most B ab- ours. It 1s largely due to him exposed himself
bave P od-blank 8 e us reach wag prevented about six im that what would
bood of Kollur, 1 recei uring the two and-a-half days I rei - miles above Kollur on
D. V. Subba Kow :ﬁ“} most encrgetio aid from my 0\\':1n #ned in the neighbour-
name'd Abmadulla Khauron} 3 Sub-Luspector in the Salt aﬂ‘lcrf\;im'l}a}‘ Head Clort
Commissioner. e rendered isi:leu eg{)ecmlly to bring the latter toktillln e
.. A able assistance in rescuine e notice of the
of Kollur, besides helping to watch and strengthe;es,cnu.‘:l?)? trﬁielenul;fls and Madigas
3 of embankment.

Poubtless there were many oth
; ers whose w i
observation, but who equally deserve menti‘(:x;)rk did not come under my immediate

Zemizx g-arojfpég%i;:ﬁivégsa:s I lI;ave already mentioned four Fngli
Zood work. Mr. Lasted tells y 1o Huzae Shoristadar, whe wors reudy 15 il 1 the
Challapalli was of great servr?oe that the Mubammadan J emada; rci*ady p aid in the
among the < llazers must o . Much unostentatious chari of the Zemindar of
ees found on suppli é Igt}recorded. 1t is worthy of notr ltyh aod self-sacrifico
Pladly gave i p their poftionsot Ol(;d were running short, that the that more than obe
their own safety, till the w o the womon. At KO”“,P the e men voluntarily and
4 wealthy boat-(iwner Malfer;‘el\l’ and children hud been take mef? Bad no thoughit for
rescue his noirv]ibours7 in d: ao- enkatasulbayya, was prem tn to At Ibrampatnal®
parti Subbayy; a wealth rdn?;erfthough his own propert PW o send off bis boats {0
fed all the pooxzer peokple ¥>u gl?e ;)5131;33?;11‘31‘1(1)]5 a.dan island ig mia; S:?er;:‘tezledl.t i
this probably that the innate kindliness of t‘;;a x?gtsi‘ve gnl:‘ai? Bucgl gre:,lt (::Iaziet‘ilcgﬁ
ter shows at its best.

37. Tt is not my business to offer a
the Public Works D ny remarks on th i .
lance and devotion e(ﬁartt}rlr;enst& beu'.c I cannot refrain from emggﬁ‘;g?t of the officers of
Kistna Northern Division Wilt)hnntendmg. Engineer and the Emg again the vigi-
of scientific uncertaint '1 out hazarding a definite opini Xecutive Engiueer,
exertions and the watcyh,fulnlttals‘asyo:;'1 tu‘aizztfay t}g;t it seems,I p:%xll)a(;gewtl}iattibs a matler
sides of the river would have succumbed ;‘(’)o officers, the head-work at but for the
4 the strain thrown u tks at ove or both
‘ : pon them,

IExcLosure.
Extract from th i
. _____,__,T.————-——fe Water Register Book of Bezwada Station from 2
- - m T
‘ T r—— ith July 1898,
Date. anicut in fect at : Heigh =
Duta ght of weter above the
gan. | 12ax., 6P ) Anicat i foet ot
- 6 a.x.
27th July 1896 reet | 2965 | 025 - ‘ ] Rk
e we . '65 25 1 14th
I 313 | 350 | 3140 | Loth Aogust 1896 .. .| 3310 | zawo | 3560
20th " :: e o 8505 32_5 8385 16th ” .e s 33-8% ag.-io 33-60
e 2] 3685 3'7-?2 2‘,‘2{; i, L) e | 3:?‘{‘5
2“?1 August 1898 .. .. | 3820 3862 3005 | loth ] agso | ahas g
sli-d ” .e .o gg g? 3975 3975 | 20th ” . .o a::) 20 g';"b 3?.30
4th . I 40-0'3 ig'.% 39:95 | 21st » se  ee] B85 :slﬁ-gb soes
Bth woooy 1070 48-%?) 4040 | 3204 ) oo oo} 3700 37-12 e
6th ] 20 | 4U 4085 | 23:d e ee ) 3025 37"2.' Ak
Uy » o .. A 125 4130 | 24th ” . oo | 3665 34 ; 8110
7ih " R 40‘52 4L16 | 4005 | 25th ” e ea| 3145 33':;5 P
8t :" e e 39‘2.5 ;g ?}‘g 4005 26th :‘ .. .. 32-45 3215 23;‘5
o SRR 4 38:00 | 27th i oo oof 3125 | 3100 bos
10th . Ve o 3108 3665 | 3630 | 28th ” es - os| 30000 2975 ?0'65
b coe| 35901 53851 %o | som . R A
. . o )
13th S " v] s3us | 8295 | 3285 R .. ;3 'gg ;;zsg 80
.. : 27-80
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Resolution-—dated 5th October 1896, No. 259 .
The report read above on the recent’ floods in the Kistna willbe submitted to

Government. : : :
9, The river began to rise on the 27th July and continued steadily to doso

the evening of the g6th August when it reached its highest level of 41:30 over,
The river stood at or about this height for two whole days
and then gradually fell to 3285 on the 13th August; it rose again slightly till the
91st August on which date 87-25 feet were re_glstered. Subsequently, however, it
began to fall, and on the 30th of the month it was only 97-80 above the crest of

the anicut. |
3. The Collector’s report shows that no less than fourteen breaches occurred in the -

river flood-bank in the Western and nine in the Tastern Delta. In the Northern Divi-
ly one breach. The largest breaches were at Kollur on the western’
and Pulipoka on the eastern side. The large volume of water escaping through the'
Lreaches spread itself over an ared of about 1,000 square miles—400 square miles on '
the west and 600 square miles on the east of the river. PBesides this a tract, about 90
gquare miles in extent, Was flooded on the right bank of the river above the anicut,
and anotheT, less in extent, on the left bax_ﬂ{, caused by the breach in the flood-bank at
Tbrampatuam. The canals have breached in a large number of places. The head-works
time in serious danger but were saved by the exertions of the Superin- ‘
i and the Executive Engineer of the Northern Division.

. e officers of the Public Works or the Revenue Departments were
on the spot during the earlicr stages of the floods, except the newly-appointed Head
: tant Collector, Mr. Cumming; but, on information reaching them, all hastened
Just before the flood reached its highest level, the Acting Commissioner
of Revenue Settlement arrived at Bezwada, and, in the absence of the Collector

orcanized the first arrap gements for relief and rescue of the people in the inundate«i
hs 6 to 12 of the Collector’s report). .

5. The Acting Commissioner is glad to bear testimony to the extreme promptness
and self-sacrifice with which, with one exception, the officers of the various departments
: o5 he had occasion 1o apply, acquitted themselves. It is chiefly due
to their exertions that geveral hundreds of human beings were saved from death by
drowning or gtarvation. Before Mr. Gillman could reach the spot from Guutir
Mr. Keeling, Executive Engineer, did valuable services in rescuing persons frou;
q tract on the right bank of the river above Sitanagaram. Mr. A. R.
S., worked with him. Although crippled by a recently broken leg
r. Gillman was on the spot as soon as possible from Gunttr, and worked night an(i
day for several days, until all were rescued. The Acting Commissioner could not issue
o3 to officers of the Salt and Abksri Department ; but, at the first hint from him of
thought the Ilead of that Department would approve, Messrs. Kearns and
Taden set off at once for the scene of distress. The Collector has, if anything, under-
stated the zeal and energy displayed by these two officers. Mr. Hasted, the Super-
intendent of Police, also acted at once oD the Acting Commissioner's advice, and
organized and administered relief energetically in the tract to which his attention was
directed. Mr. Cumming, the Acting Head Assistant, as might be expected, was active
in his own division. Mr. Atkinson, coming up rapidly from Chinna Ganjém, threw
, himself by instinct on the exact arcd where he was most wanted, and to his exertions
is chiefly due that the right baxfk of the river below Sitanagaram was saved for a
length of many miles. Ever available officer had already becn assigoed a task, and
there was no 0n° who could be spared to g0 to the area in which Mr. Atkinson
worked, The Superintending Ergineer has probably brought to notice the valuable
dered by the officers of his own Department. e has no doubt said nothing
-about himself, and the Acting Commissioner begs leave to state that, in all probability,
to Major Baddeley’s prompt resourcefulness is due the safety of the head-works, and
consequently of the whole Delta. ’ .
. Only seven cases of death have been reported, and the Collector considers that
two’of them may be due to natural causes. Though the number is extraordinarily
small,. the Collector sces mo Teasol to suppose that reports of deaths have been

until )
the crest of the anicut.

sion there was o1l

for whose services

the inundate
Cumnming, C.

what he

gervices ren
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. Acting Commissioner himself noticed large tracts,

" the present one is largely
“leave bchind them, frem which luxuriant cro
‘regards wet cultivation, the transplanting

“lector reports, seedlings are coming into Bandar in ¢

. Proceedings, dated 25th August 1896, Mis. No.

crops which were on the ground at the time,

suppressed. Several persons, as already stated, were saved by the officers above-named
when within a hair’s breadth of being drowned. As generally happens in such cases it
was the poorer classes of villagers—Panchamas, Madigas and Muhammadan paupers—
who suffered most from the calamity, and many of these would doubtless have perished
from starvation were it not for the prompt and timely relief given to them in the shape
‘of food not only by the officers of Government, but by several private individuals.
‘Among the latter were the Zemindar of Challapalli, the retired Huzur Sheristadar
AM.R.Ry. K. Narayanasami Naidu Garu and Gorraparti Subbayya, a ryot of Pesarlanka.
The Board has no doubt but that, prompted by what the Collector calls the * innate
kindliness of the native character,” many more of the well-to-do villagers in the
affected tracts also contributed to the relief of their distressed neighlours. The Col-
lector also mentions the name of Mallela Venkatasubbayya, a wealthy boat-owner of
Ibrampatnam, who promptly sent off his buats to rescue his meighbours in danger,
though his own property was threatened. TI'wo English clergymen (the kev.
Messrs. Harrison and Peachey) carried help to the sufferers in the low-lying country
between Kankipad and Tsallapalle, and were instrumental in relieving some 3%
'persons who had no food. Two other clergymen (the Rev. Messrs. Goodman and

Wathen) also volunteered to carry help to those in the Budameru valley ; but, before
‘they could reach the spot, all danger was over.

7. The total mortality among cattle is not yet known; but the Collector thinks
that it cannot be large, as only 6§ cattle are reported to have died over an area of
90 square miles, for which reliable information has been received.

‘ Thousands of houses, especially of the poor, must have fallen down, and the Collee-
tor has arranged for the free grant of building materials to these descrving of this form
of help. In the Guntir taluk alone, so many as 908 houses are reported to bhave
been destroyed, though that taluk suffered least from the floods.

8. The loss of crop caused by the floods is reported to be very great. The dry

) : ) chiefly maize and cholum, have all been
destroyed owing to their continuous submersion ; but the Collector states nothin g as
to the necessity for granting any dry remissions in the affected tracts. The rvots had
still ten months of the fasli to work in and have no doubt, already sct to work. The
which bad been submerged, covered
It must be remembered that a catastrophe like
counterbalanced by the rich deposit of silt which the floods

Ps may be expected in coming years. As

began only a short time before the floods ;
but the crops thus planted, as well as the seedlings in the seed-beds, have all been

washed away. The Collector, however, is strongly of opinion that the whole of the
wet area will soon be under crop. In the Bandar taluk the ryots have already sct
to work in_this direction, and it is anticipated tlat the Répalle ryots have also set to
work by this time, though they were in a desponding mood at first. There may be

some difficulty in_procuring the necessary quantity of seedlings ; but these are being

imported by the Bandar ryots from the Gudivdda taluk ; and if, as the ] seputy Col-

art-loads from Gudivdda, tho
hey require from that taluk.

by waving maize in his recent tour,

Répalle ryots may also arrange to obtain the seedlings 1

As observed by the Collector, however, it is tno carly to attcmpt to form an
estimate of the ultimate effect of the floods on the extent and the outturn of crops
and the probable amount of remissions tha }

‘ : t may have to be granted. A detailed
report should, however, be submitted on the subject as soon as gacticable. :

9. From paragraph 27 of the Collector’s report, the Board is glad to observe that
the amount of Rs. 10,000 provisionally sanctioned for the relicf of distress in Doard’s

4174, will be f i s
of requircments. It is stated that only Rs, 2,640_6’_ e found to be in excess

- 7 have b tup to dat
.but that there are still some outstanding bills to be pai ¢ been spent up to date,

d. Tk :
will not apparently be large. : The amount of theee bills

10. In paragraphs 28 to 34, the Collector makes certain
experience of the floods. These proposals are briefly—

(1) that a third Exccutive Engincer should be appointed for the Delta;

proposals based on the

o
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t th flood-embankments of the river should be forthwith made up to
(2) that the

h ion, W ' be decided to be,
ig d section, whatever that may ecide
an({a(i?b(;:a;idvfi‘;?ﬁ asllllould be made for that standard being kept up
an . ;

: oth * -
~hout their whole length ; -
(3) tha:hioggod-embankment ghould be cons

the anicut ; )
oraphic connectlon
4) that telegrap > " ! .
N th(f' I'zr'uclfsllif}fl %ilsetilzf szga(}’ddzivari are both exceedingly backward 1n
stri _an

T_he lljvraphic cominunications. | cbould be increased; o

th ';;et(ﬁoe number of ferry-boats on the canal shou
5) tha , .

i ank hould be
i iver-side of the embdnkm‘ent s
©) that a}ll T thgroﬁfg“?;rglzgde of the canal, The Collector states

inner i i The
moved to the innet to the last proposal being carried out. = 1h
th}e:t herggﬂaiwﬁgbzeiommunieated to the Chief Engincer for Irri
other P S

: hereon.
tion for such consideration as he may deem fit tc;l b;;togvt;eeéouector’s
e tion of Government will be jnvited to par'aglr o f rgd to above, who
11. The attention &, the names of officers not specially refer ot of that
eport in which he mentirs Lis trying tuoe and an extrac
T

. rin(‘r t ¥ (o) , e S te
mmendable service du g uus » i and Separa
have rendered c% 3 '(’:O unicated to the Commissioner of Salt, Abkd P
aracraph Wi mm

pamg

i he railway bridge at
Revenue. pothing about the lengthening of £ ict of Mr.
12. The C}Olueit(ﬁli';gy(gommissigner has heard with regret ’cha.tn t{‘]gevggjlgct. The
Bezw:zda, anliin?a:ourable to Major Baddeley’sb reconxrax:;%aﬁgrég 5(3 te e thostandpoint
Upeott was "=, the opinion of the Board, to be consi as at its
i pinion o ssent when the flood wasa
matter is one, 1ot Fneineer. Mr Upeott was not prese 1D
* ot A . . s f the damages cause y
of an lrrigation o had not scen it could form any idea o ge
i 1e who nad 1o * a river passes an snicut, or even
height, and Do o :doe and its embankment. After a river passes g ower
. ailway bridge an ; Lie railway bridge is actually narro
the present ral le to expand like a fon. The railway ge 1s aclll built an
: hould be able to exp Lie Railway KEngincer has built a
a culvert, it S two or three spans, the Railway g . bank
t, and, to save LWwe s from the left to the right bank,
than the amiCub, 2 he river to cannon across from . ) . ?
hich causes the 1v 1 re imperilled thronghou
embankment, W hich is that the banks below a p : iy
the result of whichis th have to be debited with the
and back agatn, '+ the irrication system should have rod
i th. Even if the irrigat ) tions should be adopted.
their whole length . son that Major Baddeley’s suggestio b
d is of opinion thab 7Y fod after the floods of 1882. the
cost, the Doar . 11s built by Colonel 1asted aiter t flood
Were 1t nlgt for ‘{geh?gg%zzfgariie d awa);r on the p,-eient ofﬁazlslr;é f;ﬁ&tgu‘avggzs]en%  floo®
head-works would have ! ssible. ITad it not been tha - bave
is by no means thel nfl;ﬁgl: Ililnpt(i::lEzlst Coast districts, the recent ﬁo?;;rwould av
has been & 80 away the head sluices. This may happen 1n any year.

(True Copy and Extract.)
(Signed) R V. SRINIVASIAR,
o - .

tructed on the right bank above

should be established between Bezwada and

Secretary.

mrea— St -

o. 4395, Revenue, dated Tth November 1?}96. s in the Kistaa
. oa caused by the recen
The foregon® reportt;ﬁzgi);hfhgal?c?l‘zFﬁcers to repair the damage and rescue the

: jati luable
strict and the measures 4 . t notes with appreciation the val
district and t ¢ The Government I orred to in tho

s the flooded country. Lo private gentlemen referre
eople int by all the officers and by the P
_aid rendered by

d above.
lector’s letter rea |
o 9. To prevent the recurrence 0

Order—Mis. N

£ the difficulties experienced on the pI:esegit; glc;c?x-l
ati f which a summary 18

g al recommendations, 0 mary s given

sion, he CnneCtOI}') m?"}:)?;ds’?}?’ll“oceedings. The Col}ector_ gropfo:%se helglts);fk:; e t{) out
amgraph L Oflt (ia7 to move the villages on the river si de gv e b vemo

tho s pmm;{llé :’M‘x'ér proposals have been communicated 0¥

inner side. 1

] » ~NT 7.11 ¢cre ueste\l
1 'ef Enoinecr fOI' Irrigation. The Pllbh@ “ orks D( pmtm nt wi b (1
to thO m e

at may be passed thereon.:
unicate in due couise tho orders that may be P
to comm
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| 3. Orders will be passed in the Public Works Department on the question of
lengthening the railway bridgeat Bezwada, referred to in paragraph 12 of the Board’s
Proceedings.

4. Paragraph 12 of the Collector's letter will be communicated to the J udicial
Department for necessary action.

(True Extract.)

(Signed)  LIONEL DAVIDSON,
Ag. Under Secretary to Government.

Ozper—No. 3378 W., dated 24th November 1890.

| . Communicated to officers concerned.

9. The necessary action will be taken in the Irrigation and Railway Dranches on
paragraphs 2 and 3 of the Revenue Department order.

(True Extract.)

D. McNEIL CAMPBELL, Colonel, R.E,,
Secretary to Government.

(Signed)

To the Superintending Engineer, II Circle,
,, ILmrigation Branch.
» Railway »

2:d. T. K. Naraysna Alyangar,
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FRO’[ FlanCis J'E'Spl‘ing’ ESQ.M. InSL.C . Eo ’Il’[-Amc SOC oc . Eo L] L’[-I]’lst.
TIIB CONSULTING ENGINEER TO THE GOVT. OF INDIA lizch. E.
FOR RAILWAYS, ASSAM.

_JIhe Offg: Joinu Secretvary, Railways.

Government ol Madias,P.W.Deypaitment,

MADRA S,

Shillong,Lhe 10Th Decembs1- 189 ,
. Sir, ’ \
! }/N With refeirence 1o your endorsement No.4236.C.dated the
~ "\‘c{ {\ ‘- - .
YO . 18th Lovember 189G, I have the honor to enclose,for the info1r-

mation of the Governmentu of Madias,a Noue,Dby me,upon the
subject dealt with in-the enclosures of yours undel 1=2ply.

I have the honor to be,
Sir,

Youl’ most obedient servantu,

fhy

Consulting Engineer to the Govu.of India
for Railways, Assam,

Accompaniments: ~
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* THE KISTNA ANICUT AND BRIDGE AND THE FLOODS OF 1896.

Note by Mzr. Frawcis J. E. Sering, M. Inst. C.E, M. Ax. Soc. C.E., M. Ixst.
Mech. E., Consulting Engr. to the Govt. of India for Railways, Assam.

e it bt

With his endorsement No. 4236 C., dated the 18th November 1896, I have
been furnished by the dJoint 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. I have aleo
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 quéstion 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 a 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 Kistoa 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 entirely 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 contrgcted. 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 previously been. I can

«ve a fact which lustrates this. The entire area which before contraction
was available at the site of the Kistna bridge between bigh water level and river
bed was 136,000 square feet. I blocked up 18,000 square . feet of this cross
sectional area, Jeaving 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.
rock the result would have been a slight
at the bridge site, and as a consequence : sli
site. But as the bed is not rock, but sand
grain of sand is just ready to move with each .
what I expected would happen, and what ashal;::r::e’:f&‘:jlaccsgrranon of velocity,
the bed of the narrowed channel slightly deepened al| oy did happen, was that
moderate flood occurred after contraction, the deepening ;:r as soon as the first
extra 7,600 square feet of area of discharge channel o c; ‘Ing equivalent to an
across the bridge of over two fect. An extra dept’h ofo ;ﬂl extra (?opth right
would have provided an area at the bridge site equa! to tht l't‘e. feet right across
of the highest known flood and the two feet tbat.I refy s omimpeded discharge
flood which was 525 feet lower than the maxij ¢ler to was provided by a
of 1882. tmum flood then known, that

4. But I may point out that, even had
. . ’ the bed
mstgad of erodible sand, and had the narrowing act:zcjln ® Tock and unerodible,
aﬂi.uz‘:, .the effect of sExch backing up would have beenz f"‘ﬂlsed a backing up or
of injurious to the Anicut as slightly diminigh; ctually beneficia) instead

Now i.f the bed of the river had Leen
heading up of the surface level
ght local extra velocity at bridwe

and erodible, and ag indeed each

scarcely a day’ passed, during the whole of t}feaglool()iosnwe about this because
Sitanagram before the training works at the Begw Sea§0n that spent at
without my navigating this swirl when steering zwada side were
familiar with its existence. It has hothing § My boat,

; . ; what ;

ing works. Itis entirely due, now gag always :;;r tod(.io mith

to the mesting of the very rapid current w}’xich :: hmgno
shes o

sluices, and the comparatively less violent current
flank of the anicut. ov

the bridge train.
sed by M, Upcott,
ut beneath the side
er Fhe top of the north

6. This swirl has .for many years giveq trouble at ¢},
near the Bezwada end just below the side sluices, I the rear of t},e Anicut
a hole which year by year has been more ¢p k;ss s effect has been to dig out
stone thrown into it. I have atracing of the Trri 8
of a certain year when this hole was 66 feet dee
similar hole near the Sitanagram end was 98 fe,
There were similar holes in the rear of th

had to be filled up from year to year, -

Partment’s recorgq
Al gh water level, A
oW high water lev
cut, and thege also b

P below k;
t deep
e Godavari Ap; el,
ave
7. 1 may explain here how it is that gwis
described as a dredging machine,
sufficient to permit of its lifting th

bed of the river, the water of the s

Is cause ho) )
As soon as jtg velocityes;it  ewird may be

: bo
e' particular grade of 5559 to bett;m I’C‘?Omes
wirl lifts the sand, and the |, onng in the

fugal forc?. constantly thrown outwards to the cire ore tter ig by centr;
to be carx:xed away by the outside or Passing current e, of the 8wir], thenc
from which new sand can come in to take the o - As there i 10 sony e

ce ce

carried away, the hole gets deeper and decper wntil e ;’f.thnt which
and the scouring machine shuts np work ; or until the dc time ag the
go great that the bottom wvelocity is reduceq below that epth of the hole

or until a layer of harder material is reached, Tequisite to if, the ganqg ;

is thus

»

(3)

. o the mischief the most expensive is to entirely

8. Now of al% :a)t csm(;f Stﬁ)flvne?ocity of less than 18 or 20 feet per gecond will

fill up the hole wit 1s gt'one of about the size of a man’s head by direct impact.

ne 311; a current to move such a stone is to scour away the sand

;ulzt it roll down the slope. If it is more or less s.pherical an:
vottom it will doubtless roll, but T am referring to roug

Therefore if the sand can only be kept fr'om the d}rect scouring

angular stones. oh stones will not roll. The American Engineers protect

action of the water st h matresses of brushwood, poles, bolts, and ropes, and

their sa.nd or ilty :(1)3)’ wIln India we Engineers, who have had to deal Wlt.h .sxrfula.r
lay their stone on top. ccessfully dealt with by the Engineers of the Mississippi,

§80 8u . .

problems to thO‘j: <and with a fair thickness of rough stone, just so thick that t}tl.e

simply cover © : o gand through its interstices. Whenever practi-
k the underlying S

water cannot attac

endeavoured to first cover the sand surface with.three or
cable I have alwa.ys mall quarry or brickfield refuse, and then over this to lay
four inches of qultfe Stone the smaller sizes downwards and the larger on top.
gmduated layers of ® ¢ th,e water between the interestices of the upper and larger
Then the movement t,}(:e lower and smaller stones and ultimately fails to move the
stones fails to move gder that a layer of prptective stone two feet thic]t»:
subjacent gand, I con m staff the size of figs to stuft the size of a man’s head,

in this way, fro

gmduated u;f cual a};overing over sand, to prevent scour, as would be four or five
g effectu

- e size of a man’s bead or larger.

i f an Anicut T would cheaply
had to trest holes 1n the rear o ‘
o I thﬁen }{toqnear the top at first with sand, and would then deliberately
gl them °P % °7 er the whole area with two or three inches of quite sr.nall refu.se,
and carefully &7 ¢ six inches of larger stuff, and would finish off with

is five ©

and on to% Ooif:b :hlrough angular stoue up to a total thickness above the sand of
60 1bs. toflet for ;)r dinary cases, or of three feet for velacities of 12 or 14 feet per
say two 1€

ities as are to be found in the rear of
or five feet for such veloci
gecond, oOf four

f swirls. :
: wqt or at the bases O . .
an AnlcuM Upcott calls attention to the alterations which have recently been
10. Mr.

. :n the Anicut. 1 have no hesitation in saying, and I hope that all
mmed. o cers who scientifically and deliberately apply themselves to the
Lrrigation Engdm oree with mein thinking, that these alterations must necessarily
probler ?voul ali-ably greater effect upon the scouring of pot holes below the
have a7 mcor}r:pa anything can have that has been done in connection with the
anicut apron 38yor 48 years the level of the anicut crest has been 46:25
bridge- For S0 level, and the length of its slope from 230 to I think 300
feet above men® - ’ esponding to lower depressions in the original

th of slope corr ; .
feet, the gfe::tzzclggﬁ of the river. For the first 100 ft. of this breadth of tail
or later cros

slope the T;g) t;s200 feet of rough loose stone. This 150 or 200 ft. in breadth

stone has in the course of years been gradually pushed fo.rw.a._rd
oosedaes by annusl accession of stone thrown in, with due appreciation,
at its lower € ?the ffects, in the shape of pot holes, of the anicut wave upon the
as I take 1.1:, o trome r,eal' of the stone slope during the previous flood season.
sandy bed in the; allowed to use such an expression, the anicut slope has in the
‘Thus, if ma}’h Z cars gradually found its own regime, and the conditions
se of allnt ‘::th ythe cand at its extreme rear edge had until recently become

move arough o
The only way for

from beneath it an

rests on & smooth

is quit
feet of stone all th

remaining
of rough 1

cour ;
at its junctio

pomparatively’ stable.

I think 6 feet. The remaining drop works itself out in the’
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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. I bave 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 41°30, 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 66'53 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
sit
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 I 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 ofs 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. Thehole which this swirl had dug, 80
or 90 feet deep in a few hours, I was able to prevent scouring any deeper with a
few boat loads of brickfield refuse, and this sufficed to hold it until I had had
time to remove the projecting piece of hard land, or natural gpur, 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-stresmwards as usuaily
constructed, there will be only one such lump 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 Fesult 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 Iy 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 J uly 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 iriver, 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
tbe 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 ccnsideration 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 squeezed from one mile wide to three-quarters, it would be right
to push the bridge over on the south side of the mils wide channel, and bridge the exisitin g
deep channel. The fear was that, if the bridge should be so located as to make it probahble
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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base (with, of course, suit: .

across( the ’river, o res&i}:}eoirf}:s' walls, &c., but essentially a bank of rull

doep channel sh 14 form :nd e bcfd of sand of the date of its constru)fle). stretching

Gheelf opposite a place Wh;re in,tixtelmhng back to the rear apron of ti].ruchf)n. If a new

comresponlingly wea g ue old da):s the river was shallow and the‘:w_elr, should find

Ot b e itz . Thesere, bl ns of (o i e gre i

existi . o , while one of . . ngation

q“ari‘:f ::ﬂ:hmli);;nlzfo:hZh; :;:’Zr,bthedother is artificial and ?:wt:l:;ig bauks h.u g the

merge up stream into the permanent“;ﬂ th. Doth banks and their ston Ward?, cutting off &
own-stream flanks of the anicut.” ¢ covering aond apron

The result has been i
precisely what Iex
. _ ected. :
the current of the river has remained where it r::.lwzxys 1\;1;:1 ) n:]pld central part of
and where so far a
sl

could learn from careful enquiry it always had been, viz., about |
) . ut spans 5, 6, 7
y 7, and

8 of the present bridge, and the current is still fo
. un
:)‘;'aﬁn??a:;usti?’tfbf r(’? this central position as it a(:\::)irz(il; al% tlacken north.
call flood, the damnicd eet per s.econd, which pass between :ch ut of the eight
20,000 o’r 50,000 cu,; 1;[) portion at the north end never € 1'_1“er banks in
hig,rhest ﬁoods’. Lo gre f:tsgal:‘“?:;o:?,tgr about one-tenth ofc:}::‘e:hxsore than
. . ¢ . e river rerim . €, in the
:‘;1]1;22;; VZ?S tzf:'e:)t;i b}; t.hfa bul.ldmg oi: the bridge, :s :;::‘u(?ttix: ahghf: degree in
" detailed plan Sh;w.p Sm}cl)n, 1s well illustrated by a series of attentlox.l to the
interfered with and o coldeweather bed the year before the siver s
cross sections and th:rmg‘ t:; o years following. I have c()):e lrhe river was
locating of the brid y e the. clearest proof that can bge ) 'ese plans and
o of the bridge over at the Sitanagram side was the pr dehsxred that this
oper thing to do,

17. {aj ! jce

spent Zn iggf;iozhizdde]ey s advice should be taken and sey
ing back the ;orth tm?w- spans to the bridge, and another 1 i’}’l d o half lnkhs
; Zﬁs o raining bank, the only result will be akh or two in throw
I.) 1b (-:m'ry 6.6,00(? cupxc fect per second in full flood that these three extra
;};er at ridge site will silt up a little, an average of {):“d that the rest of the
e smrl. near the rear of the Dezwada under slui .fl _ut two feet all across
neither will the pot holes cease from troubling ices will in no degree be abatcd.
o* :

18. Should I be asked to advise wh: ;
,thaf: the pot holes have become more for;\ticrlrz]xi;iu;es .0 ught to be taken if it be fo
adviseas follows. Face the trouble and expe uring the flood of 1896, I iy
the Anicut sorr’w: 50 feet. Such lengtheningiz. ?r?in()f lf'in'g thening the ta;] ﬂjo:ldf
Bequence of having added three feet to the Aniguty :’flmon the natural an e
work will -probab]y not require to be done all at onceSt. But the whale of thig
years, and 1in place.s not at all, because some parts of et,hor perhaps not for man
already 300 feet Wl‘de and over. The immediate and ° Sl?pe are 1 ‘mde-‘stang
the: two dangerous places, viz,, in the rear of the undg) TenE work is to tackle
swirls caused by the meeting of the fierce sluice cur r sluices, where owing to
pot holes hav? formed themselves for many years past re"{‘ and the Anicut to;p]e
these holes., if they are found to be worse than \;%u;] ]o deal. effectively Wit}’x
&11 them with sand, and then to cover them eﬂ"ecti’ve] ’ a'l that is Necessary is to
rough stone, flakes below and heavy stuff above, as alrezdwnh a graduated layer of
fhat for the first year, and even for some yon’rs to o y exp‘lained. It may be
is necessary : but T think that sooner or later it will bemlf’ this may be all that
~of the Anicut tail until its length is increased, as co et to. add to the whole
1890, in the proportion of a height of 17 feet t’o a hciﬂrll;:) Ze(ll ;‘;th what it was in
o cet.

d proper

1?

-t
|

. falling yertically over the

.o
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19. I am not gurprised 8t the slight settlement of the left retaining wall in
rear of the under claice if 1 am right in my recollection of what I was told by
the Executive Engineer of the Eastern Delta Division in 1891, viz., that so far
ag it was possible t0 ascertain from the old records this wall is devoid of anything
adequate in the shape of foundations. Naturally enough any slight slipping away
from the front of it of the protecting apron, into deepening p()t holes further out,
would result in a settlement and crack. The prevention of the occurrence of
holes, or of the extension of existing ones, Will stop the tendency on the part of
this wall to further settlement. I may note here, & matter of which the
Irrigation Anthorities are aware, that the under sluices have long shown signs
of incipient weakness ; and no wonder when it is considered that for forty years
they have been subjected to quite exceptional vibration, as the result of water

ir face on to the sluice current rushing horizontally
arches. This vibration can be distinctly felt in the peighbburing
rough the flocd season. The sluices must have been wonderfully
well built originally on their comparatively ghallow foundations to have stood
without serious injury for so long a term of years. Indeed my chief reason for the
adoption of the comparatively uneconomical 300 feet spans for the bridge, in lien
of 200 feet spanss was that I felt fully assured that there was great risk of the
sluices failing at some future time, and 1 wished to feel safe in the possession
of the larger spans, which allow far more scope for deep scour, during the several

months of
o Anicut or in 1t8 flanking sluices.

failure th

90. To treat the pot holes below the Anicut as 1 would advise their being
treated, presuining that they are found to exist on an enhanced and formidable
scale, cannot 1 think cost halt a lakh; and 1 think it probable that one Jakh spread
over geveral years ought to more than suffice to lengthen the whole of the

to suit the geriously altered conditions induced by the raising of the

through their
houses all th

rear 8lopeé
peight of the crest. |
g1. Major Baddeley seems to think that there is something remarkable in

the fact of the water through the central spans of the bridge exhibiting a greater
velocity tnan that exhibited by that passing through the side spans. This in my
experience is true in straight reaches of all great rivers, and if Major Baadeley
will turn o the volumes of the old Mississippi investigations of many years ago
which he will find in the Bezwada Library he will find that this is true of that:
river also. o obtain 81 upitorm velocity through all the spans of a, long
pridge is 31 jdeal which may be aimed at for many years by an engineer without
anless he has at his disposal large aims for gradually equalising the
s spans by the deposition of a layer of stone as soon as they have
gttained what be considers to be a fair mean depth. This would result in scour
during gubsequent floods occurrnng only in the shallower and unpaved spans;
careful attention and much expenditure uniform depth and uniform
in the course of years be attained to. The depths and velocities
pridge now areé approxiniately what they have always been for any
time during the last forty years at the same site, except that, as I have explained,
there will have established jtself as much extra depth in geveral of the spans as
will have made the present flood discharge area equal to the old one before
¢h of it, more oF less, was bunded up.

deley seems to snggest, and as it seems to me without a
that the. contraction of breadth at the site of the bridge

one-ten
99. Major Pad
ghadow of evidence,

the existence of guch a current as would necessarily be caused by a
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is responsible for a rise in the level of the water above the Anicut.” Were
this the case there would be an afflux at the bridge, that is the general level of
the area of water abave bridge would be something distinctly higher than the
general level of the area of water below the bridge. Were there any such
condition ag this- the difference of level would be something quite appreciable,
and there would be such a local increase of ye]ocity through the bridge as would,
in a very few hours or minutes, lift the sand at the bottom and scour out such
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
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 thine
from an afflux. / °

23. 1 should like to learn from the Irrigation Engineers how much they
would expect the surface of the pool above the Kistna Anicut to be raised, were
there no bridge at all in existence, by the addition of three feet to the height
of the Anicut. I can see no reason to go beyond this recent addition, if an
explanation is needed of a greater height of upstream floodmark, and of a more
destructive and scouring effect at the foot 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 contention that it is
the very existence of this training work that is causing the swirl from which bhe

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-
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.

A, A. Presa Shillong, No.—294—8-12.06.—50
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is responsible for a rise in the level of the water above the Anicut.” Were
this the case there would be an afflux at the bridge, that is the general level of
the area of water abave bridge would be something distinctly higher than the
general level of the area of water below the bridge. Were there any such
condition ag this- the difference of level would be something quite appreciable,
and there would be such a local increase of ye]ocity through the bridge as would,
in a very few hours or minutes, lift the sand at the bottom and scour out such
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
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 thine
from an afflux. / °

23. 1 should like to learn from the Irrigation Engineers how much they
would expect the surface of the pool above the Kistna Anicut to be raised, were
there no bridge at all in existence, by the addition of three feet to the height
of the Anicut. I can see no reason to go beyond this recent addition, if an
explanation is needed of a greater height of upstream floodmark, and of a more
destructive and scouring effect at the foot 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 contention that it is
the very existence of this training work that is causing the swirl from which bhe

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-
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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