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below the cregs of the anicit Whlc}f the position of 4 deep chanpe of‘]\sl thfm on the J b s 'Ei has recently broken ground at a new spot with good results. Rails are to be laid to
done on the wegt face of thelizyéndlcate to be desiraple. Some pl’a:g:, ‘ lor 8 feet 3] i .‘  this quarry, and some of the old lines may with qdvantage be taken up.
on th'ls face g Very extensive p?anta;z?ve the Muddyr anicut, gng bell: s 113 > b:ee.n %. » : /; . Quarry plant.—There is much room for improvement in the arrangemeﬁts
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crost T ace 13 very Irregulay and there ig ae east face Tequires g little 11, {i ° o 5 ) 4 joints are all matters not of choice but of neC(-assﬂ;y if the ral.lways are to do the work
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Which sine ﬂlllj(iurlmlka Proper; glso the gre;: IZII' destroy the Islang tq the rz::iiﬁt L . ’ plant is not what it should be—channelled wheels s]:];ould on no account be kept in
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‘ j { use they should be sent to the foundry to be re-cast. There is a great deal of old
1 : i ing about which should be cleared off the ground
or als an b or unserviceable cast-iron work lying a
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efﬁCiency of the are built, anqg tha upon they dmﬂd de Temembereq for what i used at Dowlaishweram, and the smaller iron work in boxes is lying exposed near
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i month they are quite ready for use and will make excellent masonry. "They can be
manufactured of any convenient size, and it is hoped that it will not be long before
prepared at a price which will make their use very ecozomical.

one available for this purpose are very large, and with
xing and moulding, ete., the cost will be small. It has -
oating of cement all over the blocks on removing
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_ possible ; nevertheless the practical importance of the investigatiohs, and the urgent Sie .
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need of a determination of the proportions of a good cement might, in my opinion, /,’ /- N L
have ensured the requisite information being obtained a couple of years ago, had its P
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great value in connection with the delta works been duly appreciated. R
The results of the experiments are " -

4. TUpoa arecomme . i
mendatien made in my last memorandum of inspection,
sum of Rupecs 5,000 was sanctionc
for experiments to ascertain the best
way of manuficturing concreto Llocks
s.a.nd.smne, of which, even in 1870 to Le uscd a3 a substitute for the
?ws. The matter to be dvtc;-r;;" l-l;cro was diliculty in obtaining suflicient quanti-
ingradients to be used in the cemm wus of courso the ”"'”E proportions of tho
would form the ingredicents of u:"eut’,“'hwh w:fh quarry refuse stone and sand
though excellent but fvcbly.h e (; co-ncx-t.w. wluh; ns the hme-stone.m.m-,ab,o is
whieh sould Do relied on S (e frssduiions of the B ortanco o oblain & cement
) vundations of the numcrous locks and-other
masonry WOX‘LS. then about to be built all over the delta. This investigation was
not taken up with the attention and cnergy which its importauce dcmand(?d and, u
to the end of December last, the total expenditure on tho experiments had s » up
to Rupees 1,246 only. In the meantime many large masonry works hﬂmoulilted
ave been
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itself can .be made by mixing 1} parts of river mud (principall 21 to .the lime by
o£ Purnt lime. Some of the brickets made with this mixture br{)k ay). with one part
375 1bs. on the 2} sguaro inches of the standard bricket th;a t o with a weight of
cement brickets being 500 lbs. on the same area. Th’e 1 standard for Portland
cakes, grmfnd, anc.l then mixed with the lime—two days °ay was burnt in small
befo.re the immersion of the brickets in water, but thisy arr drying were needed
sctting and prolonged immersion resulted in g cons'flumcm1 to ensure completo
strength ; consequently this cement will do very well lf' erablo increaso of tensile
works, as the water can generally be kept from such f; or most hydraulic masonr
For lock foundations cement which wi v for afow days with i y
) : ch will set under w . out difficult
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ing, o ensure the concrete of whj
composed retaining the ccmenting materi ich the lower fo i
this kind _ g material. It appeared undations are
1; sind could be obtained in one or both of th I;ure to me that a coment f
unburnt clay and burnt li e following way °
ime together and burning the g way

often required to save

. 3; lst, by mixing
cakes ; 2ndly. fnllJy]:l .ﬂ.le form of balls o:

e ’ 1xing by
slaked lime and reburning :1111: iftyt and
e IXture.

would probabl The first pro :
P y be the cheaper of the two, but not ceftai:;;S; ! found to answer,
0as a high tem
pera-

ture may be requir .

given toy the Digiric:dEi?ﬁz:jblz the lime to attack the clay. Tnstructi

Hitherto the materials ucse d lf’ ut as yet no report of results 1, 8 bructlons were*

homogencous, and thero s ¢ ave been coarse and the mixtures | :S cen received,

and clays obtainable on the sonioql.len.tly. every reason t'o sup Os‘e been far from

to every required purpose, angothglg;; ‘ iudiCiouSIy treated, yiei)d cir:l}clzz thf;;imes
at a cost which will be v s adapted

+ This proce !
Nelll)ore, ss was successfully cmployed at

For lock sill .
For oo jc:ntd welrs the cement will be particular]

cte blocks the cement of two clay anjl, valuable.

1 one

these can be ai i m
r-dried for 3 1 ] i3
r a couple of days and thep | mersh C 13 very suitable;

ed, and at the end of 3

L

be of general use as a guide to the 0
on in due course. These cements are useful not only for hydrau-

printed for circulati
lic works but on all masonry works, and in the form of both mortars and plaster
they will render such works stronger and capable of more economical maintenance.
6. These were not in work at the time of my visit. The lime-stone used
Limo kilns. comes fron.l near Rajahmundry and is
of very different descriptions. Some
e grained and of dark colour ; other soft

All these kinds are mixed indiscriminately in a kiln charge;
must require different degrees of heat and differing
It is very easy Wwhen breaking up the stone to sort
and all the stonme should be broken

Similar remarks apply to the lime-
at which the limes used

is highly erystallino ; some hard, compact, fin

and light in colour.
but this is a mistake, as they
lengths of time for burning.

out the various kinds into separate heaps,

gmaller than has hitherto been customary.
stones used in the Western Delta at the Chettipett kilns,
almost identical with those suppliced for the Dowlaishweram kilns.

are
7. This dock is situated on the right bank of the Main canal of the Eastern

Delta. It is but seldom used, and the
improvements suggested in 1870 have
ck ought to be in constant use for the
ng plant, and indeed more than one dock
d. The engine erected some years since for empty-
5 dismantled, it being supposed to be necessary to
‘ust about to be commenced.

"Western Delta }
here being some rotary pumps received

Dry dock.

Properly this do

not been carried out. :
£ the hulls of floatl

repair and repainting 0
might be constantly so employe
ing this dock had recently bec
send it to the Mogultur lock ‘in the
The necessity for this Was not apparent, ©
from the Upper Godavery at the workshops:

8. This channel, if it can be kept open at 2 modera
- ful, as 1t woul

te cost, would be very use-
d remove the necessity for
using the somewhat dangerous channel
1t is only at the junction of this
£ tho river that there is very

Workshop channel.

which hugs the anicut near the unde
1 along

channel with the deep chann®

r sluices.
the left bank 0
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. in the boiler at a suitable pressure.

shortly be placed before Government in 0 complete a shape as to admit of its being
constructed and made available for use within a year or eighteen months at most.
11. Steamers.—The Liitle Nell has been fitted recently with a new boiler of

‘ the same design as the old one. I was

much disappointed at her performance.

to maintain steam at the required pressure of

Tt appears to be almost impossible
50 1bs, although during two days when inspecting the Ingeram and Coringa canals
the Range Officer and myself were on

and the Takee drain, the District Engineer,
It is to be regretted that when the

board and paid much attention to the firing.

new boiler was ordered the defects of the old one were not breught prominently to
notice, so that such improvements as Were necessary might have been made.
The “steamer was in need of re-painting; this had been postponed until the fine

weather after the monsoon. - The interior of the steamer is in bad order and should
be thoroughly put to rights. ’

Shamrock.—This is one of the smaller steamers received from the Upper Goda-
very. She has powerful engines which twere placed in her when employed under
Colonel Haig. At present pending final orders as to her disposal she cannob be
considered as belonging to the Delta Flotilla, but she is ir} the meantime employed
in towing Imaterial boats for-which work she is well adapted.

Fawn.—A small steamer with a vertical tubular boiler and engines of a very
The latter when I first saw her were in a very bad order, and bhad
not been properly cleaned or cared for. For towing she will never be of much use,

put for inspection purposes she would answer very well could steam be maintained
It appears that when-in use at the Upper

team when passed into the funnel as was

Tloating Plant. .

good pattern.

Godavery it was found that the exhaust s ‘
arranged by the Engineer who constructed the engines created ‘such a powerful

draught that the boiler tubes were rapidly burnt through, and consequently the exhaust

ipe was diverted to an opening in the side of the vessel, and, as the natural result,
the draught became altogether inefficient. The regulation of the strength of the
draught by the blast from the exhaust pipe is, however, by no means an insuperable
difficulty; and before deciding as to whether the steamer is to be considered un-
gerviceable or not, the exhaust should be replaced at the lower part of the funnel,
and the orifice of the pt ‘hat enlarged, it depending upon this what

pe should be somew
the force of the blast will be, and with a little trouble it is thought that just the
desired strength of draught may

pe secured. Should the result be successful, the
boiler may be turned round, stoking1

in the present position of the furnace door being
difficult owing to the space being very confined, while on the other hand were the
furnace turned aft, there wo

uld be plenty of room both for the stoker and for fuel.
Thistle.—This steamer ha

g been recently fitted with a new boiler and is now
With four range boats in tow, steam at a pressure of 621 1bs. was easily
ery satisfac

maintained, and her speed 18 V tory. A new spring to the spring gaugo
on the safety valve was the only thing that T observed to be necded. Spare fittings
for the vessels should be kept in stock in order to replace at once those which may
become unserviceable. ‘

p up the riveras far as Pursaotputnum in this steamer

Godavery.—I1 made 2 tri !
to sce the right bank along which some protective works had been recently carried
"3

very efficient.
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out, and so had an opportunity of seeing' how this vessel worked. The hull i

barge .shaped with vertical sides and overhanging ends, It v a; a o 1(11 t15
steam in very shallow water, and it is capable of going over shoals hav; imgne 1 °
than 18‘ inches of water upon them. I was led, however, to doubt R
appropriateness of this form of hull. Tt was most noticzeable that Yelg much the
the speed was as great as is necessary, but directly the water shoail dm fop e
the speed became reduced very materially, and Captain Barber ; e to. a.or 6 fect,
depth of about 10 feet is necessary to obtai or 15 of opinion that a
of this vessel.

great strain brou ohit

ct order.' The neces-

Godavery. T have not had

: nc 0 opportunity of seej .
the engines wers very oloan aad apparentg oo u{]g the Prinee under steam; but
the deck and deck - weetiont order.

-houses needs re-paintine The wood-work of
probably be the better for a coat, of pgint. "8 and sundry repairs, and the hull will

G.0., No. 744, dated 13th March 1877, CLATZeS made f,
Memorandum paragraph 9, ’

Commended that
Permission

and the steamers oucht n stern Delt
ot to be clia
for this purpose and for the mspection when necegs used withoyt, Payment, except
%'esponmble for the state of the anicut of this ary by the ofy
1slands, &c., withi .

lnstructions given nearly three
" years ago had not beep carri
. ar
prepared \.Nhen I was at Dowlaishweram it is shown that ned Ol.lt' In a statement
steamers in general use is as follows — % the daily cost of tho three
Thistle.

Crew, oil, fuel, &c, RS. 4, .
Main{;enance* ¢ 11 5 ';; RS. A, p,
see ves 1 4
Shamrock. : ._\0
Cre'w, oil, fuel, &e. 12 9 4
laintenance* 1312 g
. 1 4 9
th'tle Nell. — 1’
Crex'v, oil, fuel, &e. N o 0 8
Maintenance* . e e 12 5 4
see 1 4 0

———— ‘
* 800 Rupoes & year of BW 13 9 4

'
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~'Now in the first place, the maintenance certainly costs more than the sum here
’

ed. for, as is expressed in the statement, keeping ¢ the steamer in thorough good
nameda, s

it wi ite safe to assume that at
working order through the year round,” and 1t will be quite safe to a

least Rupees 600 instead of 300 a year are needed for this purpose; then the inter-
lea

d the depreciation at say 10 per cent.

lue of the plant at 5 per cent. an .

o (1)1’1 tthe'b‘:aa tua?::n in'cop account. The value of the Thistle may be taken at 20,000

%,ug tas oof the Shamrock 25,000 Rupees, and of the Little Nell 17,000 Rupees, and
upe N o )

the charges would then become for the—

Thistle, as above .d
15 per cenb, on 20,000, 3,000 yearly an

8’0“0 .o “es
. 240 :

Total ...

ove (X ¥ .
Shamrock, as above st <750 1510 06 ¢ . -
9%.000, 3,750 and 55 PRATTE o
15 per cent. on 5,000, o, ;\ 3
Total ... 30 10 8 :
—s
13 9 4
Liitle Nell, as above o ob%0 1010 0
15 per ccn,t. on 17,000, 2,530 ard S5
Total 24 8 4

o the Thistle and Little Nell each
ade should therefore befor
Th?)?hmfe t(;:g 1f?:)r the Shamrock Rupees 30 a day of ten hours under St(:iag];
RuPecs 25 i 35; "me than half a day 3 Rupees an hour for the two forn.ler, an lg
;hlle fm;'ar iiz llatter will not be too much. The use of the steamers is optional,
upees fo

he ch named are moderate, and would generally be fully covered in the case of
the charges »

i wance given for Jong journeys. No differ-
offcors G%vel‘nlfliifltg; hczz'g:atie gg;rnmem% officers and others. '
enco sholt Io e No. 2 dredze was at work in the workshop channel. It has a
> Drcdgcs.:he(;. side b?xt the boiler is said to be nearly Wom.out, and the
bucket ladder 07 ly 20 l,bs. whereas 50 or 60 1lbs. would be required to w-vork
S P (;;: ’ The en,crine is a very'excellent one by Forester, single
. =}

e A . :
the’ ?ierg:h eif:it:shaf’o carrics an endless screw which gears into a worm wheel
cylinder, the

: he bearings of the main shaft was loose,
on the bucet oumbler S‘};af;mglz' :iet bucket’rcfllers worn out, grease not used
bucket ladder o3t o ;e}i)la:r ,should pe ordered for this dredge Witho_ut delay. There
sufficiently. A mew c;lable for this dredge. This is No. 12 fam.l is a trap-p.unt, a
was only o pugt i ot for disposing of the dredged material where this can
very conveme-nt arrange” s wag the case here and is usual for the clearar_lcesf of the
o dGPOSiteddlin thfo‘ziteeli):ads locks, so that a fow additional punts of this class
channels leading

ther'
10 ) fe)

T his was at wor . .
kl\ g.smoogﬂ; and well, but the upper end of the shoot requires repair
worke '

No. 6.—This dredge h.ad done it
about to be sent to Dowlaishweram

K in the head lock channel of the Central Delta. 'It )

g season’s work on the Ellore canal and was
to refit. The Range Officer had examined it




&e., require attention,

When 4 dredge

stops work it gho
Dredges when

uld go g

0nce to the shops to -
work is stopped should be sent be refitteq and
to be refitted,

made ready for another

practice This has po been the
H

turn of wop).
but it is essentig) to keeping the

To be inspected b

J competent persong from
time to time if p

ot sent to workshops,

are employeq iy, 'anges away from lead
| Quarters, 5 fitt e shou] inspe
them once in three months or so, op this may be d ’ gt o dont i
one be sanctioned, :

one by the Bogt g,

Perintendent if
14, The District Engineer has frequently ;:ompl

ne

aj
Punts ang boats. numbep of b

materials, some bej

only for conveying
concrete,

“ Colonel Rundall,
the Godavery, Page 5
for the tfanspo

> 10 Lis noteg on
dredges,

D3 each are required
YOS for uge wigy the
edge,

Umstanceg and

at had beey accomplished
work 'done from the 1st

g the 8ca

and the average 1

324 mileg,
allowing

5 2, 560 mileg
for repairs, Pt fully at w.

240 v,

\
Lq_,*
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i 1d
'in an efficient state, and it wou

s
-

-

L. ivine ten for
h hich a boat should be moving ]; 3;});)_‘::1: ‘331111% tilat tlc;is could
onth on W and I have but I .

. ., and Sundays, inly that the detentions
loading and unloadmgal::;e’ at the statement sho“'rs veryg;}:u;g;  the boate wor in
be accomplishc(aid. ]ﬁ;ginc were out of all Prop0rt(110n Z(t)em of management, whereby

. o an un D . -m rove sy . R}
for loading t is clearly Wan(’;ed 1; :slal mIi)nimum and those of travsl 1nc1f e;iijatg
reauce iderable numbers o
15; 1;.:membered also that con&(ti-,ilhaebs:xvork at fairly econos
& mATIONII. I{;]hafs tfc)he transport of materials, Zg:d thiment boats. The rate paid
ilable for han the Gover : hareo
boats are aval more cheaply tha _ ic yard a mile, and the charg
mical rates and pr obably rivate boats is 5 Pies a cubic yaion and s’undry expenses
for materials carried by fbe difference covering supervis
:s is 6 Dies;
to the works 1s

ivate boats
oo much on priva
h boats. It will not do to r({)lljc; fvork may offer, but on the
attending the use Olf Sl:ﬁgerted whenever more pr{{) ﬁta‘e not dependent altogether on
: iable to be d1 the works ar
which are liab bered that . ired.
. be remem terials requir L
other hand it has to the conveyance of the mate on punts are required; for the
Government boats for t of stone of large size iro t suitable, and it will be well,
For the trar.lsPOr uonts are also much the n;;lse conversion of the hull of an
dredge spoil boatilioilopincrease their numl])(eil'-t amer and the construction of a
a old ste
therefore, somew

ize i have
- largest size in use
15, dated 7th January 187 now punt 0 £ the larg s siso in o bave
o 11\\{?). lgbB, w2 . 1d recommend that, on the
. I wou

Further additions to the plant should be

: fully
ich is available has boen~ ;
; hown that. all that thh1 ‘;:’has not been maintained
dent upon its being s nt are aware, the pla he number until it
deCn C H,therto as the GOVernme ‘se to add large]y tO the
utilized. 1 ’ be unwi

loyed. I
ed for and fully emp )
istine boats can be Pf'OPer:,y ci;ch dredge ; I have certainly
be demonstrated thf:btﬁx; teno punts are requuied'c OsIl.lely ten punts with spoil, and
self thin a . to be able to ) s the ecircume-
do I;gtsggl any dredge working s:sa;any as would be req]'nr:}(lléi :;i::ssent condition
v ix are ’
ne five or ab x.nost1 s;zr?ainly but few of the dr'eilg‘;s1 liys elf in favor of using
stances were exc_eptmna ’ en this reduced number. aicut os for instance in the
ould find material for ev does employed above the an 1s’is  tenacious clay, and
fi or trap punts for dre Od taken up from these Cham;e deck of the punt in the
u .
h;:g lock channels. '(Ji‘h; .12 getting it distributed over the
. » expende 1
much labour 1

e either just above ) i v bottoms. It will be
d po*ited ither just b Fl't ith punts having moveable bo
i ; t facihty w °
o with grea y
can be done Wi

iption ; details of
: is description; the .
w 14 tho additional six Pun(s Ofﬁ:]:l'l:nt and probably but slight,
ell, therefore, to bmldfttllf's kind aPpeared to be efficient,
? i ;
istine punt o
the only existing p

. ded. ‘ i f this
if any modifications will be nec + wood 4 ' material for boats o
' ’ the use

. t they
t in good order, but the
in constant use they can boet]fieiIS)P ose‘gi to recommend any
kind. So long as they a]:xen out of work that I a’f :t Nevertheless, under some
iorate so rapidly when ot description of plant. be very useful, and they
deterior Lo additions to this - construction prove to
considerable 2 ativec

ding
: indeed a cost not exceeding
. s. small boats of Ni "3 low price, at indee "
circumstances, be purchased at a

imes to
are Sometlme

daysinam

movement. Wha :
the days of detention m

Ct 9

probably

There are objections to

P

. . .
S u



one-eighth of that of iron bo
ats of a correspondi
th . > sponding tonnacre,
by Envgalz:a :)vf]:l iuch bo;?ts 13 experienced and continuolfls empTo mwzl enever thereforo
0 ) y be advisable to sanction their purchase and );‘ ent for them can Le
em when no longer required. Boats of iterwards to dispose of

the kind all
g:lrlr: 35}(3';00 700-Rupees according to their size, and U;lxed o may bo bought at
» while the lines of those of recent constructio ¢y are strongly and well

: n.are ve
prepared to recommend sanction being given for an o : very good. Ishall be quite

purchase of such boats for use i tlay of Ru 5
. 187475 ¥ Ol [upees 5,000 for the
E . m On an g
Eegor il i s s s,
all the boat Ydemployed, It may be noticed here th -t ey will be uscfully
foati s and punts numbered consecutive] that it will bo well to have
oating plant the same numbers recur ¥
b

In these
. . statements of the
1n recording work done. The numbers

and this leads to .
confusion :

. h and to difficult
be abreglster, showing the old and newsnzli% ther;fOre be revised, and therel slf:uli
are built the number should be o} ors of all existing b

e given g boats. Yhen boat
boucht at the i g . as s0on as the n boats
info?ma,tion 18 (;gfl':czifvguml?sieil With regard to the carzyialf . Ifommenced and when

. s 20 ave 3 g power of

Different classes of boats are suppo noticed that full loads a: of the boats, the

eb n
yards, and the load has been deter sed to be able to carry ce 7 1o means the rule.

i . rtain .
the boats to bring them down to t?:n;i;zpel‘lmentauy by [ numbers of cubic

slaci

however, is needed, because a ¢ r load line, ng enough stone on
. . omparati .

material carried during a number ofI') t:i\thely small diff,

be placed as high as may be 1
ced as practicable, takine j
?;%eihzululxlnt of draught in connection w,vitilhtii 1(;1'50 b of o tho freo
ght on most of the canals to adm; ol
ger}erally attention is required whenever b 1t' of the
owing to shoals or obstructions. Fop e oo ¢

should be recorded.

board required

e canals, This

obtc:s.ts being fully loaded, and
very boat also g D @ light draught
S0 the foll 8

wing information

of water in th

(1‘.) The dimensions over all
* ¢, g. No. 11—60

11, ceur:
o ‘ 25 in ib atcly, and not
- 10_:13% ;‘( 11;? Novembee:- t;::i Sltgziments dated I5“t)h
No. 22—83.%, X %ﬁ respectively, in some cla)lecemb'er Ay
.834; X 14} tions of importance for thsee s"s o
' ame b
(2.) The draught when unloaded -
(3.) Th ing di .
. © corresponding displacement and weight of b
(5.) The load draught angd displacement, -
) |

The tonnage or carrying capacity

(6)

The quantitie
. s of material .
carried constituting a fu]] | S of the different descri

4, i \ tions
load draught line. Al 1, odjn’ “€. placing the boatpdgns usually
tables of the loads of oIl tha X g stations should pe b “'(111 ‘;0 her
e hoats, rovided with

Something more than this, -

L 0T R e
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e

- miles and at the junction 0
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15. In order that the management of the floating plant may be? systematized,
a recommendation* has been made for the
Boat Superintendent.
\Wherever, as in this case, there is ample
employment of a particular kind for the
most active man, it will generally be found financially advantageous to provide
gpecial superintendence, and this i8 pa,rticularly needful W.here there is a large
pumber of men employed who may do much or little, and will certainly do little if
not looked after. Forty boats require probably 20 x 3 + 20 x 2 =100 men, who
are paid about 500 Rupees a month ; an increase of 30 per ce::nt. of work done by
these boats would make 150 Rupees 2 month available, and.it 13 proposed to spend
only half this in additional superintendence. This, 0o, is only one part of the work
which the Boat Superintendent is to perform. The presel}t R.ange Officer, Captain
Brockman, may, I think, be relied on to introduce zfnd maintain good and complete
arrangements, if the requﬂ;ite assistance be given him. . .

16. This canal has =mee 1870 been in course of improvement on an estimate
of Rupees 1,86,800. The work provided
for was the reduction of the surface fall

; pavication, as well as the securing of
and the onsofuens lmprovemen?].‘zfotzzin th:se re’sults an additional lock was

ter facilities for irrication. e A . )
giiii(c;d a;tl Thossapudi 1%1 the 16th mile, and this line of navigation being ?&rtlcu-
P nd some of the old locks not efficient, it was determined to

larly important 2 for the three formerly existing at the 91 and 21st

i - locks
substituto new {1 o f the canal with tide water. All the new locks have been

use for some time. In several very important respects

d and have been in . .
:ﬁzssflltllf}:ye th failed to secure as much advantage as might have been obtained had

more attention been paid to the circumstances of the traffic and to instructions.

The tail bay bridges are gene

* No. 872-A, dated 6th December 1873.

Cocanada canal.

rally too low; circular No. 14, with the approval

of Government, prescribed 11 feet as the

Lock tail bay bridges too 1o™- minimum headway above ordinary high

ter level for first-class lines of navigation; at Kovur, the tidal lock, the range of
wa

o have been left out of consideration, and the headway is only

the tido aPpears g pothing to prevent the minimum being exceeded,

. i 1 there wa h
8} feet; on this caﬂ‘(’;h to make it advisable and convenient that ample headway

W]?Iiglgr:ﬂ‘;j;? ’ At times it 18 diffcult even for range boats to pass the bridges.
should bo .

Th hes of these bridees have beent constructed of brick and have been plastered ;
e arche g

) . been of large-sized stone; they have been already
certainly the fases should have domaged, and are ot creditable. The

locks bave not been constructed in

accordance with the instructions con-

tained in a circular* which was intended
s ; hich have mow been perpetuated. The
otition of mistakes W :

to p.rev:.ant .the treg o allowed for filling or emptying lock chambers was to be three

maximum B¢ D ttended to, principally because the shutters and

. : t been a , . . .
mmute;, qndb tehlisﬁl’:::d n;ith screw geals although 1n tl.ne circular it was specially
val.ve;s b i:‘l’; tﬁat’ guch gearing was unadapted to lock-sluice gates. The locks have
pointe ' .

Locks not built in accordance with instructions.

* No. 30, dated 12th November 1870.

N

appointment of a Boat Superintendent. .



not been built with side

valves. culverts at the lower end as preseribed, Lut wi

The canfml below the Kovur lock ; with gate

35 seconds,

17. It was su
pposed from the water Teports of the canal that :
at a serious error

. f curred, and :
which the levels of . _ inquiries were » and speeial
check levels werz t:,,l]le Thossapudi .and Chintapilly lock silllzal(lledas tothe way in
determined how the Ilez]tto %}siclalrtam accurately the faetg anztl tbeen fixed, while
30 e 0¢ 4

showed that the sills had been builir:,:r could best be removed, Thcla1 :;le)le llt tt okbo
vels taken

very nearly theip
Proper relativ
© to the gauge, for the Upper s:ﬁ 0010"01, and

Levels of the Cocanada canal, in the levels hag oc

f Thossa-

Lock weirs, - the cushion walls beipe toocn
e

of the weir rig
’ thel t : 8¢ are not, th o
proper, on the ground of economy tt i;ﬁglno thg hiocher It mOU h only a few
welwr 1 .

the Thossapudi lock weir h
sto.p the action of the curpe
Welr are not vertical ag
weir want making {p,

R cana

T e TR, PRTA o LR T

oS

e
P L SR Salm et

s I L s Mo RTPCESITOM 1R S TEA e

S i et P

without regard to section; they are not only in the way when thus placed, but they
cause guttering and some soil gets washed back into the canal. They may often
be used to improve the tow-paths, but where no good use can be made of this
material on the inside of the banks it should be thrown outside. .
90. The irrigation sluices on the two sides of the canal above the Thossapudi

i 2 oth - . lock have been built with their rear wings
Distribution and other pnor Works. convex instead of concave. Below the

lock on the south side an aqueduct over the surplus channel has wings much too

short and not properly placed. In several respects the design of this work is unsuited
to the site. A high level retaining wall has been placed very improperly at thelower
end, and this should be removed or lowered. The Kykavole head sluice just above
Chintapilly lock on the left bank will have to be enlarged. With six feet eight inches

on the lock upper sill the discharge was found to be about enough for 4,800 acres 3

the sill is about four feet above the lock gill. Just below the sluice there is an aqueduct

over a large surplus channel or drain, and this prevents the sluice sill being lowered.

91. Has three bays of ten feet each ; masonry very rough, and the string courses
should be dressed to look a little better.
Surplus weir at head of Tooliabaga. The new bund on the right bank is not
at all what canal earthworks should be; lower apron very irregular, five to three
feet of water on it ; drain incomplete and choked with weeds of all sorts. The weir
had not been used but subsequently a heavy rain-fall rendere(.l it necessary to dis-
charge water. The screw-gearing should be greased and kept in proper order.
99. This is on the north side of the canal; it has been partly excavated, but

Kykavole drain. " Biccavole drain first and then working
ork has been done in such an unconnected way that it has been of
cannot get away ; it Wwas on the same level as that inside
level were the drain cut through would be reduced five or
t deal of swamp which will be reclaimed as soon as these

upwards, the w
little use and the water
the canal, although this
six feet. There is a grea
drains are finished.

93, This is nearly ﬁnishe(i. It is thatched over the centre room and tiled

at the sides. In the hot weather the
Chintapilly Rest-house. principal room may be cool, but it struck

me as being close in the cool weather. The doors have by mistake been made a good

i hey are somewhat inconvenient.
r than was ijntended, and
deal narrowe 94. The nose between the canals
Bifarcation of Samulcotta and Cocanada canals. .y 1119 be revetted to one foot above full

supply level.

ove the double lock require water wings
on the lower side. These can be added
on canal. from Repair . Funds, the object; being to
The new surplus "sluice in lieu of the
rear wings of very good form; the
ter end of the wings instead of at

vetment below is not substantial
5

05. Some of the jrrigation sluices ab

Lower part of Samulcotta or J uncti
officient maintenance-
weir which was destroyed in 1870 has concave
cushion wall ought to have been placed ab the ou
somo feet above this point. The rough-stone re

reduce the cost of

instead of cutting the outfall into the.

!
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.rough-stone drops which answer thei

enough. The shutter- works very easily,

much more so than might have been
anticipated from the high pitch of the scre

w. - On the channel below there are two

I, purpose, but are hardly as substantial as
they should be. The earthworks in the neighbo

require to be put to rights.

26.  Mundapetia, Canal.—This
The nose at the off-

Surplus weir

urhood of these masonry works

conneets the Cocanada ang Coringa canals.

take from the former canal should be l%etted.

into Tooliabaga drain, one mile above Thapeswaram. The
_ improvements to thig weir, which were

Proceedings of t ist of :
April 1871, PO consist of a masonry cushion wall and
shutters with sereyw gearing, have not
yet been carried oy, The platform

the northward, ang itg width reduced so
cniently, .

Memorandum, paragraph 22,

Madras Government, 18th

No. 1,077.

bridge should be shifted eighteen inches to
as to enable the shutters to be got at conv

Thapeswaram Lock.—A new second-
as soon as the lock gates and valves 1
lock in this part of the delta which has

Memorandum, paragraph 22

. lower ill has 1
» Proceedings of . . a3 been
Madras  Government, 18th April 201871, built at 19-50 Instead of 19-00 a4 directed.
No. 1,077, he upper sill is 4 26:00. The face
. . work of the masonry logkg well, but there
18 a great deal of very small stone in the wall

‘ 8. The taj]
brick, which is unsuitable,

bay bridge arch is of

op of shuttep 32:00, floor
It would have been better had )¢ floor of the cushion
been at 17-50. Tt would have been easier to build anq not, :
the depth of cushion would

) Dot fully dressed or
tcmporamly Protected by paic:
wall 3 feet by a bank of .rough stone.
one foot thick instead of ¢
reduced in height one f,
the face-work good.
The mas

bt bk onry works channe]g taking off from the
right bank just above the loclg were designed without 8 rom the.
stances. The wing walls gp
differ widely in leve) thou
arrangements are vep
inspected.

27. Uoringa, Canal

e of the flgop was onl
he usual allowance of two feet, ang the cushion Waau 0‘:.1:;
ot. The best plgn will be to lower the floor twe foct : all

gh there wag 10
y far from creditable,

22-64, the reviseq bed

k ' h mile, The upner sillis at
sill was 670, or 0-s tleVd being 21-75 The actya] depth of waterpp tl er

» 00 much. Towep g 35 feet op ¢ on the upp
The lock walls are 9-99 feet above £y ;oo fo

1l 1 ) . ¢t less than intended.
SUpply level, whicy, will do very well, as thero
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i hich will relieve this and also

ir into the Takee just above w
It b 8 e ssary. Thelock lower wings have not yet been buttressed
tho Bank canz! when nece ’ as stated to be necessary three years ago

- i tioned
Memorandum, paragraph 21, Proceedings of nearly. The lock weir of the sancti

Madras Government, 18th  April 1871,
No. 1,077. was designed to discharge the surplus,

. ‘ i The arrange-
- : for by the surplus weir. :

. . eparatel PrOVIded . . s, and
which will now beseit{)ed in ydetail as regards the dimensions thﬂ.le We:)va,l i,
ments halxlre 1b(fen be lost in preparing the designs, and after their app
no time should now

; the works. s ; not get away
cary e Outd -a?n aqueduct.—The water was very h{gh, an;t;:edt?)i:-path \;%1 doned ;
Nullur & lide The aqueduct has been repaired an 2 down Ltoonta wings.
frecly on the lowf}:ecsl on' the canal in continuation of the up and dow:
revetments requi

! 7. ‘ l Z — E; Y h‘l‘;h a:nd ha:d been one fOOb higher, but it haS a
) p ter ab O
Aa« ta“' ari, /(lll}(/t. a

ines or elsewhere as
tfall. Gauces should be placed on upper alndllix;rgr wing
| , 1 alculated.
fair 01;1 jomreniensz to enable the discharge ’?o behcm :Wenty-third o
- T? e Ootramilly irrigation sluice opposite dt eﬂ%ient
: i ade e . .
1 i d its shutters m ) ——
e ngt3 ;;nrl"»’t}l (:'nozccll iljThe headway was twelve feel above the water
DBridge at Unidur ;

1 as intended. )
canal and eléven feet above full supply level a Vellah Lock.—Five feet four inches

of water on the upper sill. The improve-

mentsrequiredtopreventleakage t.hrough

the side walls have not been carmefi c.>ut.

. I nel and Yennamadula channel d.ividmg tcl.aml.l—'g:tl: 1?‘;

Vellal north <08 ¢ e ns of sixteen feet each with cast-iro pk K

rathr lrgo ok o t‘Z:;o:cll)a‘roadway over it. It is a very ugly work, y
It has a

i of
Memorandum, paragraph 21, Prozeitiilmgl'ss .
Madras Government, 18th AP
No. 1,077. .

w 1 it as a

. i i ing to recommend 1

regulatlon-_ ioh viewed as a bridge, and ,1th notlf g e tominn

unpecessarily hlc“; built on Colonel Fischer’s sanction, W intendi
It was bu

regulator.

o o gle w ing it withi limits of local
h a single work, in order to bring it within the lim

i d thou g

Engineer, an [1)

: bridge having really
The construction of a bridg

. s d as two works. . roper, though
sanotion, i 23 c'ollibitl(?:arieorulan‘cor would not in any case h;ve b:):ir'ihiuf m’at eriale
nothing to do Wltmmodateothe public when thll)s ci};lh b: 130:: aqueduct (old) with
it is right to acco irrigation work ; just above ther een a suitable
adding to the cost of al'lblfmi reculating weir below this would have b

fall over 1t. °

a very heavy .
addition, and had proper Wing

about one-third of the proper leng’d}(.1 T;)le
i tion. A considerable
ill need re-construc . :
. ) hoso channels its junction with the Coringa
two sluices supplylng t{’ o Mundapett canal just above 1tls .t] :I;c s e
drainage passes underl 1 o the left bank b tho latte ,
ong
canal and then runs a ng
the aqueduct above noticed,

; low the Vellah lock.-
it enters just be | . : oo,
.. “"i reach above this lock 1s supphed throug(g;1 : pus
Most of the irrigation in the rary palmyra sluices, o very dangero
arrangement and one which must be
(=]

ut further delay, especially as a breach in the

orks withe ide w ious matter. :.
Seapenl perh M(llez:) ‘:lizinage channel alongside ould be a seri
canal bank with the de

ioati i equired.
Irrigation sluices req

estimate requires entire revision, as it ,



Lock Wezr.-Revetments arere

Memorandum g4 above, paragraph 21,

.The banks are in
IITigation off-takes
18 at g]] necessary ;

also, * This canal iutercepts the natural

Y to remedy this
p e . ' er drainage water
he tw.enty-elghth mile for instance theroc is some

be, draineq
. New Venty, . The cattle

0n6 bay of toy feet; two and .

, he f; - !
Bridge opey canal at ¢ Font wings should have

whi 1
1ch shoulq This has ng tow

“Path, a convenience

¢t near)
Y on
n'ner Or one of thely

r »
18 0O 110 s 8°r material boats
° turnmg plac

€ on this canal,

Bank Cently# .
*No. 83.4, dateq 2°ana1 Ient, 1T een S‘fbrmtted to Govern-
% Tth J&nuary 1874, Same state 28 o 13 generany in the
. n . )
L have Considereq it ... 10 remar}q h Y last 0Spection, and
' 1 neceSSar €re are necessary

0 inStI‘uct t . '
@ Distp: . \
Continye t Dhtmt Englncer to dis-

cattle . k .
e ’ eSpeclauy 11 wet, Weath and p, ks ) I‘entmg of the canal berms

y‘mHSt be ¢ cl T d e . 10T grazing .
Crossings ap d uded ¢ ire] 8reat dea] injury & Purposes. The
there will be ondly Wher th the Cang] bankg 'eO the earthworks, and
1ght to gyt enance alloy ® are used g4, as d:‘fcept first at regular
Probably o, 7 With advantge 1. <OOPINg the by, 5o it T0ads, and then
use Ution of g, grb rented gy, A!t, ﬁ;:t pzopel‘ order. Th;;

: a Ieceipts, 1, al any rate this wi

Ut this j

3 of minoy importance

A it
.
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ultimately ; the grass cutting will, I think, produce as much if not more than the

grazing rents.

31. The necessity for providing a sufficient number of these and of making
them efficient by giving suitable ramps
properly paved or metalled was noticed
’ o at the time of my last inspection at the
g_"???i?f?f)afi%ﬁa}fgtﬂ?&prn 1871 end of 1870, but the subject has not yet

received the attention it deserves, and

but very little has been done during the three years tha.ut h.ave sinc? elal,ased. It.; is
a matter of very considerable importance and, as the District Engineer’s attention
has now again been specially called thereto, no further delay must. bfa allowed to
" occur. In all directions the berms are cut away and the canals injured by the
cattle crossing in numerous places, and in the Central Delta on the Gunnaram canal
not only have the berms disappeared but the banks themsel'ves have bfaen scarped to
an extent which will render a considerable outlay for their re'storatmn n.ecessary.
The first thing of course is to provide a spﬁicier'lt number of suitable erossings, and
then the villagers must be required to keep t}.lell‘ cattle to the.ese. It.wﬂl take some
little time and patience to put a stop to the improper practices which have beenl
allowed to go on for years, but the disgraceful state of the canals at present should

not be allowed to continue a day longer than is necessary.
32. This has its head in the right bank of the Samulcotta canal near Bicca-
. vole, but it is really a continuation of a

considerable upland drainage on the lefs
bank. This drainage might without
much difficulty have been taken under

Cattle crossings.

Biceavole drain.

Estimate Rupees 65,000.
Expenditureri;o 31st December Rupees 81,434.

the canal, as the fall of the country is very great. The escz),pe,1 by which water ﬁr}d.
ing its way into the canal is discha,rged., has thre‘e bays of 13} feet span each with
cast-iron posts and planks; these, as pointed out in .the repor.t on my last tour, need
to be superseded by better arrangements for regulating the discharge, and these can
easily be introduced ; the piers should be lengthened to form a shutter plajcform; :
each bay should be divided into two or perhaps t;hree as the de?pth of water is con-
siderable, by cast iron standards, and shutters Wlf:h gerew g.ez?rmg should })9 given,
The fall feom the escape into the drain is very rapid : the soilis very tenacious, and
if the escape lascars attend to the repacking of the -rough-stone apron after each
* discharge of flood water, probably no further work will be needed for many years.
Ultimately it may be necessary to drop the water several feet on to lower masonry

aprons. .
P The fall in the upper part of the drain is very great, generally the soil stands

well, but there are many erosions ; there are two masonry falls within the upper
11 miles. At the first the wings are seven feet one inch instead of seven feet elght
i;ches as provided in the design above the body wall, but they are probably high
enough. The earthworks behind the wings are much belov.v ﬂie tops .of these walls ;
Execitive Officers should be specially ca?eful to see that such*work is properl'y.a.nd
completely carried out, accidents from this cause are nuMerous, and the responsilblhty
for.these should certainly rest with the officer in charge ; Il':avetmer.lts arerequired at
the upper wings, especially on the right bank. There were the remains of 2 temporary
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dam on the drop ang thig is altogetheri

supply of the Oolapilly channel, the si]] 4
This

Iproper ; it was placed there for the better
the crest of the drop wall

f the head sluice of which is three feet below

i3 head sluice is 5 common looking work by no meang
a credit to the range, and it is doubtfy] whether the vent i3 large

earthwork filling in to the wings has been very badly done Without tg,

wings are af right angles to the axis of the channel, whicp 13 not g
ent; the sluice ig without 4Ly proper means of
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g0od arrange.
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et; the water
Coping, and thers
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These must be treated
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he construetig
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" - Tooliabaga was
Tooliabaga, drain, estimat, Rupees 1,38,100 par_ Y Occupieq by the Cocanagy canal

which 4 80 crogg
Expenditure to 314 December, Ry, 74,176, od the former - several

“timeg Ioaving loops, the Outfall of which
+ V33 consequeny Obstructed, T 1.

S @ continygyg ling of rai
9 cang] and in greatly Cnlarging ¢ aln.a 3¢ to the south-
°© Apacity of the drain.

nance of records of flood 1o : .Y
the ultimatg dimeng; vels is vy TeqQuisits i, order to fix,

10ns of the draip, and eape must <
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X on the Coringa canal, and
il relieve h
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i ides
i he immediate result. The: estimate provic s
in tho stato of the couk?trimv;lz (g.):wgl to the lower end of the In.iera:;:; cz?ﬁ;evgllgd
for enlargomentand em ant connected with, the Takee. Tl%e ev oy the flood
e blllt . rnt(;lt ::styinonsoon of 1873 sho.w thavtv at;h;r :;Jc;:(;ns Tt eppears b
e O osed when the estimate P tha.n Bt Lty
drain are not what were supf such times will rise _ml?ch higher Wt ected.
be certain that the water 31 o Tho ot is averyfsma s
nd that this is perhaps hardly Jiable to submergence for many , . i
Eut then large tracts of cOuISIZ‘Z ua ;Zrt of the means of dlsc(:ih::g:}.le 51[(‘)};; .]zudinal
drain proper is blﬂ:e:te‘(’;rzo have the flood le.vels tz:x;zfl'e::d 2t the brigs et
Engineer was req t the end of the InJer.am tined at oo it
ection ; they were noted a bavs hoen since ascerta - oot
:Oad iy, mc no 3?;;);1;::12’ of the arrangements Sancioslil;i;;ﬂe raising of
. Provby hes m; llteration e }?etla :: no expense, beeause
sary. Probably the chie oaa,ll this may be effected at l;tthz omieaponse: brenuao
the embankments, and g'enurwjl'l be greatly in excess o 1 probably man ol
the spoil from the cuttings and Kartair branch drains an ei}; g e St
embankments. The N ullul‘t and the arrangements .for re]?Jvﬁr Oendeavour ! nages
will need much improvemen ;l 1 require careful atte.anmon.tl e ey; Lof vt
e fo i for Wate:h}‘; drain; the cotny i greaf 1{1 visit four feet of water
be made to push forward important one. At the tm.le othej.r oper st by
work 1is, therefore, a v;tz; dlggble area ontirely outside p
were found over a ¢

vi ; but in the
! i ements have been provided for;

drs W Inicram canal no 1mprov

2

Below the Injer

. i e to be done, and at
a good deal of embanking t:;ur]il:;.is of ample dimen-
. 0 .

first couple of miles or.; be required. Lower dowril that will be necessary. .
least one straight cut will here and there will be a esult of only & mederate
s?ons and a little embanking t the end of October was the rbe discharced. At the

H . R =) .
The flood which I saWt:r will occasionally h’ave t;‘:10 moan width of the drain,
rainfall, and far more Kih has a span of sixty feet, -Ife feet deep at the bridge,
Kotapilly road brldgi‘; ;vl lfeef, The water was ovc?(xi' n: f tho girder. The sabfun.
) il be 2 ’ the under side d: and if
azd it :vas at ore foot tW: lrit could not be measureil, att ;1;; e foot, tho dischargs
a locity was estimated, for d to be five feet and th'e. ept to the Takee above the
Zlfe mean velocity be SI;-ppto Ze second ; the area dramm%’;fl% cubic feet per square
bic fee . d the discharge hours.

1d be 2,700 cu lles, an . . in the tWenty-four 0 ;
wou | ared.efl; omo and one-sll.ith 1ncl%eS ]I;ions of the drain will
ile per second, or a little un d tbat the sanctioned dime rainfall be provided for,
;‘]:onf) this it may be gavoherea,c as not only mu'st a largez country, tho flood must

robably not be found too %riveil being of the neighbouring
p jence an -
.‘sut’ fo:ctdhzﬁ? (:: a lower level if possib
e pas

' place a
35. It has been proposed to plac

bridge is eighty-seven squ

: e Injeram canal

tidal lock a:kzhi Ifizlllioje 11]116 oitlet for the
and kt(;;;lal 'navigatioﬁ. With embank-
Banh navigation will certainly be very
pacts 1;dee comparable for convenience with

Navigation of the Takee.

w
so as to
ents arranged to serve al

‘m



traffic wil] increage
of navigation,

313 beloy maxim
A 4 ubmdla'ry draing should fipgt temporap] llI(Ill food level
Permanently, he bridged to facilitate towing ang COmmupjans: ¥s and afterwards
36. Bra _ Ication gen

ground leve], should ey,
t

o side
SPreading gyep the ¢

¢r be provided
8 for such distance

. “OUntry. It may ho
tfl}ebfluantxty of silt deposited by
Ianch- raing Usually need to

SIX mileg of té;es S.elf.acﬁng sluices.
River above anicut, Tiver Were inSPectedetnght 'bank of. .the

oapn: ‘ and thq . 0 8ce its condition
ri?);?ltelg Wc::: 161(11' oub under the District 8 ordere s which liad been
g oy i s Oty beroﬁfffﬁi“i;;?jfj;’?
s accordmg to the orders ig sued in th;

below .
are 3 surye ow lalshweram, the

5%, ascepty:
» Why ¢ "an what changes
what should hs done o attempteq,  they biag taken Place, anq theril de(t:ermam.;ne

4
o o
=
2,
3

arks at quarter of a

als Shoulg b, fixed on or pear

1€ new em} . .
mediate sound Crosg . I a-kaent, and
1088 where Decessary, should bg tak:zctlons from these, with inters

No. 94, yearly,

The Principal sets are

alapudi; apq the atlag sheet

of long gt . H e atlag gshee
. ast fifty gp SIXtY voars an da;iir 8» llo_ugh how far they have
10g alo the last ten or twelve

5 4

B A s e

¥,

[4

: ; ing the atlas sheet, and the com aratively
yoars can bo determlnzd vov?f}i}: a,bysuf'?:; a;‘f t?he bank as it now existg, Solx)ne consi.
recent rovenuo Surveys the close of the freshes this year, and after some progress
derable,slips occ,u rred ab ti et(? Oo- had been made. All these sets must be dealt with
with this season's nanl plan mcd lanting out so as to recover lost ground grad-
by working cown from l?borliz: ; foynes may be required in some places to estab.
?ally up o e 'PrOI?elI)' atlizg;ir loc;,l?ties, length, direction, &c., need to be determined
lish the plantations ; bu ilable last October ; and the causes of the deflec-
on much better data tha}l iy a'vmka ust be ascertained, and, if possible, removed.
tion of tho currents agalnsz the(;) . (;n sand-banks in the river above Rajahmundry,
There are some v;ry 1%;%1131‘?‘&:5: I;re intimately connected with the 'direc.tion and
and the shaps an POS:JSI Some time may be requisite fqr obtaining the 1nfor‘ma.-
strength oi.' the cl}rfffl .rovements can be planned, and in the meantime operations
tion on which radica lmE be confined to the protection of the face of. th'e bank. by
should for the moSF pa;"'om the upper ends of the bays downw.a,rds, within the line
nan}ﬂ, and to pla,ntlgg ;o such extent as may be practicable with d.ue regar.d to the
joiving the head-lan S; margin of all such plantations on such a h‘ne as will serve
maintenanc‘e of the ou el’e-nts %}ly taking them at a very small. angle. TWO. or three
gently to divert the Cu’};‘: is a terﬁple on a rock in the middle of t.he river, and
miles above Polaram t'e{': has formed on which some private I?Iantmg l'la,s been
below this rock a sand-sgl ermitted, as the whole width of the river here is below
done. This should not 131513 which is needed, and land gz?ine(.l fI'Ol’fl the bed would
rather 1thz;n girezzbg; tgj:sion of the banks, while much mischief might result from
certainly be los

. : ents. .
diversion ofhthe c:r;atic treatment of these was ordered in G. 0., No. 877, dated
38. The syste .

7th February 1871, and charts connected

1 icut with the Revenue surveys were to be
Rivers below anicut.

i liminary,
i- . repared as an essential pre :
?’::i:?f Gc:ﬁi)zfvery gursey establishments were sanctioned
. but, as has already been reported,.* the D1§tp1ct Engi.
and somo surveys were made; but, neer did not appreciate the imporfance
dated 14th Oct. 1872, of the charts, omitted to push forward the
*Pro. of M. G., 1120. 214&312, aLc 22nd July 1873 . surveys, and to connect those of the t.VVO
Bg. Ng. 2503, ,, 13thOct 1875. banksof eachriveras fast as thesuccessive

f the Central Delta having been destroyed
by fire, the result is that the charts are

d it will be some little
. July 1873.  pot yet ready, an .
G- 0, No. 1802, duted 2203 07 he Reve{me surveys moreover which would

. formation regarding the state of thc:ﬁ bankis1 anli ;s;a:‘llds ltie;l;
have afforded valuable infor to been ignored ; each Range Officer s ou pp
to twelve years ago have hlt;.her 0 ) a,sawell as with thelarge scale village maps con.
with the one inch to tl}e n%llec?jfe(’ztion with the subject. On t:h; ot};er ha,:g, c;:z;
taining the river margins in works have continued to be carried ou on estim
trary to instructions, defensive ¥ as on the left bank of the Ggwtaml.G—odavery

cases, . . .
sanctioned locally. In some the defensive work done has been fairly success

ot '
for some distance b: lowyt};: izz(i:;é that instead of systematic treatment, the urgent
ful, but even here it ma

7

, eys 0
sections were completed, and the survey

T
time before they can be completed.

3




wants of the moment have beea met by the multiplicatioy of groyneg. .
an economical arrangement. There ig 10 record also of the statifs;; .
and after the construction of the several groynes, °

On the left bank of the Gowtami.
Coringa canal, there is an old groyne p
river. It should be turned to form an
the bank. The whole of the face of the

Godavery, 4 little belgy -
- ’ oW th,

omting somewhgy up instea.‘ji ]:;'ad of the
angle of aboyt, ggo with the down the

river bank and g . Proper ling of .
want planting up with lunka grass. The line of the bank h:;all. Width ¢ its bage
‘nearly correct and it can easily be preserved, o1

8 apparent]y very
The old Koola groynes and pitching have stood well |

further injury of importance, but they have done nothing tow, gnd Preventeq an
of the river margin. A sand bank rung par . Tas

allel to the piy, ® reetification
about 100 yards, and the channel between is deep wit, 4 I;:a‘?ik at g 1stanee of
other side of the sand bank there is a wide P cury

° ; : nk | but. shallow channg) which in't. On the

eep channel by one principal and severa] TINOT openineg ally int, the
deep channel is just below g rather projecting point, ang ?ﬁh‘e ntrap to the
right angles to the bank or somewhat in a reverse or upstrey CUI:rent here setg gt
the upper end of the sand bank being a long shallow spit, T directs,, Wing ¢
closed by raising the bed all across from the groyne to the itli) entraneg Wight, be
or grass rollers, bags, or stone, working from the bed P tean

sides outward ; were this done, however,
whole, be beneficial ; for though the whol
of the sand bank are within the proper line
end of this channel would lead to the deep
Here, as elsewhere, the want of 4 complet
was of so little use that some of the gro
of nanul has been planted and much o
remains to be done.

. A little way above this three new groynes werg o
stop another set, which result was to a considerable extent gg,, as vSeason ¢
the work dome is of no general benefit, The direction of tul'ed, b herg , )
oblique, and in that respect much better than the o1q Ones; ¢},
surface slope, especially near the root, and thejp len"th’ g € reat
~ suffered some damage from the recent fregheg, The neX;Cons' 1nsuffje; a
river on the left bank is that near Maskapilly, ;
was here constructed many years ago. .Qn tp
permanent improvements may be effected here
end of the set and dealing also with the origin
‘danger need be apprehended, and ag the groynes
beyond repairs and slight altcrationg should 1
No. 28 Wi}_l—pmbably be a good one to tury in g oA
but-this can be postponed. No. 32 has been breached ; 1 sho 1{‘ ection
the head of the island just below, ang should u

Upwapr,
I doubt Wwhether the reg

@ of the deep channe] 4, on 1
of the rivep bank oL th

. » Lhe ¢log;
emng of the shalloy, chanilgg ;)f *® Uppep
© SUrvey wag felt that of ths Owep Own,
ynes could net be i ° .

f this is thriving well; , grea 8Feat deq)
’ €at dey

© completigy of ¢ f grdynes
by WOI‘king d he Surye )

own
of the late,, Sf!'om the
have stood fop 1o

an
e undertaken PYY Cars, Nothiy,
1O obliqye ;.. Lresent, °

bo at leagt Thed ¢ ’
¥ . . . t . OW
"before to be of value in diverting the current, hreq timeg 5 on:rds
- . No. 8 groyne is now above the commencement of this oot . 2 ag
“the case has gradually worked down stream, o ‘e~, Which 5 "
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. o] of the bank; thereis but little
Nanul planting Zvjlsotglg;rfnzndia\;l:rrtl;gd %12 f:‘tifaaxﬁ. Nanul must not be- allowed .
faroshore, the groyng banks. Oopposite the 30th mile there is an extensive san;d.
fo grow on Fh: Sa:rt of what should be the deep bed of the river, and there is
bank - o:lleply; 1:;1 E; which will soon and rapidly increase if not attended to.
gome n

The Pillunka set a few miles lower down is comparatively a recent one. It is
e Pi :

h 1t of the opening or deepening of the channels at the head of and through
‘the resu 5

: : nnel to the north of that island.

Govalunka, commm.licatmg Wl;h ax;n::iz:;:oi:ilj (:;ad a second fxlittle lower down
Ono- groyne for this set has boe will probably be required ; but the proper
G. 0., No. 176, dated 26th January 1874. way of flea;ling with -this ﬁiﬂ-t I?f: th:S 11-11:::
determined until the charts are completed ; very considera ec ang1 harve
b o s the atlas sheet surveys were made, and even since the ti )
Ogc}cl;re(;{clxlr?:uzm::rvey the alterations which have taken place are very apparent.

of the Re

. - - - t
The rieht bank of this branch of the Godavery I did not see, bub the origin of sets
e rig

; i ' ther
he left bank will be traceable in many cases to the configuration on the Ao
on the lett ban ) .
side and to the position and dircction of shoals. icht bank is the Kaka-.
' t of the Vasista-Godavery on the rig )
In the upper parto ! rapurru set on which a considerable
' . . ; ithout
About ten miles below anicut. expenditure has been incurred without,

: ile in some places the groynes pave
in my opinion, any zeﬁ;fiz;aifr:;‘;lzs&rzgt’ and I have been obliged to dxrec;
aggravated the erogiv t must be traced back to Vusvuntwada on th-o left bank, an
their removal. 'Thls se 11; in an improved alignment from the anicut downwards.
a remedy must .bedSOI;gnU way down the river since its commen.cement some years
This set has Shlftef t?l oor?ainal line of the Bank canal was carried away. At that
ago when a part o Tt ed a c,for a width of several hundred yards. .As f.'ar. as I was
point tlfe bed h.as 81 ethe I:,id of charts the set has nearly reached its l1mt§, but at
ablo fo judgo Wlﬁho}lt between the Bank canal-and the river bank is so very small
one place the mazglg is emergently necessary, and it appeared to be best to afford
that ;ome p:::iice 1:’fsone pitchiﬂg or revetment at the toe of the bank to about a yard
this by am

y : ater level, and above this by grass or nanul revetment; the bank above
above low w ’

i i lar form to a regular curve, and
i ced from its present irregu ] : .
and below 18 t:]fe:\fil;nt will glide along its face without obstruction an.d mthc.)ut,
pmbz.lbly then the further erosion. Planting at the upper end of ?he.set in .c?ntlfluj
s consequen;!le, 1urwhich has formed above can be gone on within anticipation
ation of the shoal, ’

. ; i the
ho settlement of a permanent alignment which will be fixed as soon as A
of the settle

charts are rcad)"- ’ £ this set on the left bank some three or four miles lower
The re-action o

he Kakarapurra set has pro-
hendrapuram set.  As t 2 8
down 13 known.3 thi Ijﬂ;‘; eprojgite bank has retrogressed; thfs i3 due .very
ngS]ed; tltllcla l:&iiaifon of the current more and more from the axis of the river.
clearly to the i o .
.,Of the defensive works 262‘:1’0116 through by the river at the root; it should be
" Groyne No. 1 }11133 b:nk covered to a thickness of a yard with stone; the top
repaired by an ;artldezlopé up to the lip of the baak; t};e_up-ist'z'qam,s‘lo;)e to be half
of the groyne shou

»”
P e



A Subsidig,
h "*J 8royne ip 4
. e iame Starting Point ag N, niuch more oblique direction
e ;ftter. * 1 groyne to stop the action of :IZ thrown out from
0.2 Groyne e backwater from
fr —Ouly a smyy
. Zn]lothe bank, Temains, gug thzl bib of this, gt 4 distance of g, ¢
2nk, and bwenty foet out e bwenty-seven fect of - or forty.five yards
No. 3 Gy, Side the nose Water between thig and

not p
be necessary as

Ve caused gl dop o Ccured. Tt must
1210 stream thit ner

again 1o
g wer dow akap
o, the c a'pum‘u Set;
Ilr'rent d et.
eﬁecte

a
andavelly set the before.menti"md. i3 the
®'; nothipy
can he

0 the pj

a f Pight bank i
the rom Ry, S UK of the river
o Cause of the Mmischie bis one here tOWWIIHachendrapuram Strikes at th;
& SUpporteq i, Somg ¢ oy > Dermanent improvement til
’ ent unti

but f h

me 2 urt 3

anul op grass. age Y gro nes, er €rosion may bo stopped b plant
y Y plant-

o R .
grass g o .. En ave been ;
Btone lkl)dtsml disposeq n thg n:er T+ Walch, noxtroduceq with considerable
» bu eISeWhere . orm of , ¢y consist of lar
8ave g o 1thoy 8royne, ¢, arge rollers of
great deg) of any stop 2 overed some .
Siddhantim, g oo * Their uge i 1;,,, of o3 with alittle
. et~ . ston . .
Ientioneq it S i3 on {hp PNe groynes will
’ 18 n er
between the t seve e, 1g¥1t ank aboyg th .
Tiver Woulq ; ree milesg } -
canal.  Ap gpio,: and the ® Serious g g 3 below that last

' the narrow margin
ch latter jq the Bank
T marked oyt on tha
rked, which ig intended
the return of tho dee

which win follo
' : w the
| .ere this retypy to take placo

m

. ggroyne Shoul b an ment’ bﬁhind ki
extendeq In the mw !

. ann
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immediately, there might be an inconveniently- deep ic'hannel close to the narrow
berm of the river embankment. These notes refer only to the sets which I have
seen, but there are others which I was unable to see, and which equally need to
be dealt with in a reasonable and intelligent manner with reference to their
causes, and the first thing necessary is a good chart, then a comparison of the
present circumstances with those of a former period, then a settlement of the
improvemenfs which should be attemp.ted, and, lastly, the employment of suitable
means to that end. There is no need for wasting money if the right course be
followed, or at any rate waste will be reduced to a minimum, but nothing is easier
than to spend large sums unproductively on such work; everything that may

be done and its results should be fully recorded. | ‘
39. Uniformity in the scales i3 essential wheré numerous surveys and sections
have to be put or used together. In the

Scales of river charts. Eastern Delta a scale of 4% which will

do for general purposes and a much larger scale which I did not see have been
adopted, while in the Central Delta szios which is useful only for an index map has

been alone used. , )
The larger scale should be a multiple of the smaller, and seeing that the

Revenue survey maps as also the atlas sheets are on the mile and inch scales;

onveniently be scaled on the same principle, and I think the
these charts may c y largest or detail surveysshould be plotted

on the scale of the village maps, sixteen*
inches to the mile, the index maps on
the taluq map scale of one inch to the

* Five Gunter chains to the inch.

+ Ten " do. do.

" mile, while an intermediate scale of eightt inches to the mile will probably be

required for exhibiting general arrangements. ‘
40. Ramachendrapur lock weir.—The body wall and piers have sunk, and the
. new weir which has been designed in

connection with the completion estimates

7

Central Delta, Naggaram canal.

for this section of the delta must be built 83 B0OTL 28 possible ; the central of the -
three bays is that most injured. It was built in 1861, and had no masonry apron.
Tho remains of the right abutment of an old bridge a few yards below the,
trussed bridge in the 18th mile should be removed ; nanul grass must not be allo“.red
to grow inside the canal banks. These _banks are much injured by cattle Whl‘fh
t twenty to thirty places in a milé. Suﬁicu.ant attention ‘has not been paid
:;o:}?earequirements of the canals as regards crossings, and no time should be lost

n adopting measures for confining cattle to them. Delta

. : and 1 . .
in making them nd that, after crossings have been provided and

: hould understan
Superintendents shou 4, they will bo held responsible for the good order of the-

. l'.,he ’
cattle grazing abolis and that neglect will certainly be followed by reduction or

i i es .
3?:;112 51:1 theIl; zizgl 9 ;,h mile a heavy slip of the right bank has occurred.

Naaaaram Aqueduct.—This work is in fair order; the filling up of the spandrils
. . £ ag.’]‘:}'l iy hag gone has been very beneficial, and this work should be carried
z; :; Zsompletion The aqueduct should be kept in the best possible state of

repair at all times ; a cement of lime and clay, as prepared at Dowlaishweram, will.be
et 8 . -



much better than mortgy for pointing, plastering, &e. ; the bra
i3 spanned by the aqueduct has been i

41,

to retain the Siddhan
new lock to be built there; it cannot, however

road, and it is not ip line with the site at whic

it has been decided that it will pe preferable
altering the old one,

42,

tum lock weip iy Connection with the
s be convenien"dy adapteq to carry the
h the new lock must he built, ang 50
to construct 5 New weir insteaq of

. » and on loyep at 510 s lift
13 four ang 4 half feet ; emptied in 32
re occupied ip Taising the valves which are

r; filled ip 32 minuteg ;

Lock weip,—

CIr was buyjlt thre
1ts defects are, cushion wall ig toq near drop wall, 4y, Wings woulq haveebyearsbaftz;
if splayed on g concave curve, ’ een be
Bhupia head shyice —When the shutters are
be an efficient work i

e

ol -

p *

e

 the road bridge below would,

soundings to the junctio

at Perivelly also wer i is four —and a halt
1 — e made much too short by mistake. The drop 18 fo
1 lly y

i3 similar to that at Perivelly. .
ich i ew one, 13 similar : orn Dt
fect, and fhe IOCkz W}hw};elss—i?t i3 ob;ervable that the gates in the Weste
Scantling of lock gates.

in the Eastern Delta, and as
1y constructed in - )
i n those recently TR the District Engineer
are very much hgh:erb:’;h:uﬁci ently strong, it will be well for
0
the former appear

: kshops. _
wlaishweram Wor i s nine feet
be built; all were made at the Do of the bridge below_ this lo.ck vivda ino foet
) Martair Lock.—The headW?Y t on the lock lower sill. This bridge
e

1 with 67 i , this should be done
eight and a half 11101193.1; ﬂ; f)e raised without much difficulty
: w, and, as 1t ca
veniently low, and,

i i nd carefully
as early as may be convemen't.th mile—The masonry is very good a
; twenty-nin S
Kavitum lock,

. bridge parapets, the
is finished, with the excc?ptlon 2;'1 thseide cuTverIzs is through
and neatly built. It is The entrance to and exit from the
i ar. e
valves and their ge

exit openings rather
ill, T think, be better in future to gakfaglz - f[?here 3 reasom
’ L]
the side walls. I't V'm'n’h velocity and disturbance 1n 5 eto make the gates easy to
larger, 50 as £o dln1nmsopenin(rs; somswhat small so a
i he valve =S
for keeping t

] . du
work, but nothing 18 gamed })y i'e e
tar u;ed in this lock had se.t 3;11)1' ynt o -
had the lime been mixed with bur

.. !
Lock weir.—This 13 an o

11 and hard, but it would have been the better
a , but

i hutters and
ol 3 be fitted with new s
k which is to 1 i well,
. tw ‘;: be found to be substantial, it Wﬂlriz ‘::(51’ e
g tlclielilﬂ?-sm'.l[‘ilie are to be superseded by new works,
elr—
Pallole Lock an

hes the present lock
‘ i i The canal approac ‘
deration. 1d one, while
location will require . careful (;gzllilmust be built to the westward of the o

d, and the new
by a great bend,

screw gearing.

ind the Pagoda
tho new lock should be by a ni,‘lv ci:tvt)i?flbe advisable to
think the approach to. spit of land, and that Probz y rosent, bridgo which is
which stands on a narigzg b;fy bridge, and to remove tl ' plan of the site will be
carry the roadt?zxfro? t‘he weir channel. A large scale p
below the juncti

i ] m be prac-
h works in the most satisfactory manner which ma
i lay out the y
requlred to lay y

k just the old
topn bl ice 1 left bank just above
ticable. ' n sluice.—A small irrigation sluice in the
Irrigation s .

hich ve its sill flush with
laced by a larcer sluice whic should have its si

about to be replaced Dy e

lock was

the new lock upper sill.

7 —_ W ; t 13 at the lower
lock.~—This was just about to be commenced. It is

dal lock.

Mogultu tida

) ication with the
d will open communica )

. sapore canal, an t ot ady in connection
end of the extension of th?t}lj 1111.19 Ix)rarious lines of 'nawg‘atlonJ ;1;(318);3 it bas boon
gea by the Oputeru a'nd E:]a’]_ Observations eXtend;I{g Ste(;r(;l of at_g.oo’ it will fu]ﬁl
with the latter. Fror;1 wer sill be placed at—7-7 1111 tion, which will reduce cost
ascertained that }f the Zfor tidal locks, and this a te:jved; The lock channel has
the conditions laid do‘tV.on has accordingly been af};ip ust take. Soundings taken
and facilitate cor_lstrucdlt ’ suit the direction tl.1e traffio m chanel with o aooth of
been somewhat leeI.'t?f?t s}fowed that at half tide there 151t 1; sufficient ; a chart of the

. visi ' ide, but apparen ;
. : 111e ';“Sfaﬁfsi”feet. o s nlt ver};l‘: lw?th the IJ;min channel should be prepared,
not les n of the cre

1 lock bay. The mor- -
cing the passages into the lock bay

tained, make the canal here extremely crooked. I
if retained,



. fmd\to:facilitate- navi
. Just,before_ the lock i
" Lock or surplyg

t'he‘VaSista God we’l:?".—lt was prOPOSGd to blllld .
- th .
wholo thop, dida;/z:y above ursapore instead 18 close to the tidal lock into

gation the deep channe

1 .. .
S opened for traffie, >l should be mndicated by a few stakes

Kakarapurru cana] bank below
A guard rail will bo required

0 carryj i
JIng out the mprovements to thig

canal it wi
, Kakarapurmy cana], alit will be well to sce if the

reverse bend at Chettipett. cannot be

43. eliminated,

car water-way on which go much of the

The supply of the v,y Za;feety; nd proper regulation of the canals
passed o _1® Venkiah ang ey Pend  was in pood working
. Ver this weip, op it woulg €Jairu, and through them of the TUnd g order,

Pose it wi . C ;
il be Convenient, obtain 11 to record the discharges. anal, is
e

“shutters to an o . For thi
: qual requ : 13 pur-
oD 1nspection, extent. A taplg for the awred discharge by opening all the

e . —p——

| duct, had been built up to nearly the lev

if it be remembered that in the Delta project the allowance for this part of the irri-
ation tak . i

Proceedings of Madras Government, 14th March - g 11 was taken fo bo only 1 6 cabio

1871, No. 768, nots, paragraph 5. . - yards per acre per hour, the dispropor.

tion becomes still greater. The Range

Officer should as early as possible arrange for records of supply at all the principal
regulating works coming under his notice at short intervals, and ultimately he should

be able to refer whenever necessary to the discharge at any given time at every

regulator. .
46. In paragraph 7 of the memorandum of inspection, recorded in Proceedings
. ' of the Madras Government, No. 1,077, of
Range Offices site for at Chettipett. the 18th April 1871, it was recommended

that the range head quarters should be removed as early as might be convenient to
a suitable site a little way above Chettipett. The Executive Engineer showed me
the sito selected, which is a few yards above the regulating weir on the right bank
of the main canal, and is in all respects a very good situation. Mr. Walch also
informed me that a plan and estimate of the buildings required had been submitted
to the Inspecting Engineer for Civil and Military Buildings, and I hope therefore
that sanction will soon be given for the erection of the offices for the Executive

and Assistant Engineers in order that these officers may be located where alone thé

most can be made of their time, and the range be most efficiently managed.

47. Here, as at the Dowlaishweram kilns, the descriptions of lime-stone vary
greatly, and they should be burnt sepa-

Chettipett lime kilns. rately in such manner as may be best

adapted to develope their valuable prop\erties.
48. A rest-house on the sanctioned
plan has been built a short distance below

. the weir on the right bank.

which is to supplement the Chettipett weir and which will

) discharge irrigation or surplus water into
g wer:  the Weyairu below the Nundamur aque-
el of the springing of the arches. The crest
ot above the rear floor, and the cushion wall is five feet high.
fully built; the cut waters are of a pattern difficult to
fully carried out. The channel leading to the
g the weir has been built below the site of the

Chettipett Rest-house.

49. This weir,

3fundamur surplus and regulatin

wall is seventeen fe
The masonry is good and care
execute, and they have been success
weir must be considerably enlarged, a

?‘ban;l)(())ned;:;: the head to the Godicherla lock the canal is of g'ood width for
. navigation. At some little distance

below there are two sharp bends, one just

channel, and the other a mile lower down which the
to supersede by new alignments. As the banks are

. ity to enlarge the canal retain-
bends, and a8 16 would be a pity . :
?nuch scarI;::d ai;iﬂ:;;znb’ I have appi'oved of these alterations, subject to a report
;)nf_:’ the filu y hz;ulgd the cost on. the improved line be estimated to be materially
eing made 8 ' ’

i i il be 740 feet, which is none too flat
greater. 'The radius of the 1mprovcc,l curve W ’ ) A ne too fla

Attili canal.

below the outfall of the Weir
Executive Engineer proposes
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_changes desiraple, The des;

. 1
8013 11} feet betweey p:::pﬂ:an full supply 1eyel,
€U8, while that of the
. hLock weir, three bays of ten feet. 7, been of €qual widt},,
pitch and ape apt to run dowy of themselv:s ;

p?ise weights attacheq to the shuttepg Th
. er

revetment,
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Upon an estimate of Rupees 750 ‘T 1
. is

Surplus mate.
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e
added, e of ¢
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the ground anq , worki eur s ig
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Placed 175 feet below thag oygy. 22 900l the gugp. " NEEP6d 80 a3 to plane the
diately. : These nevy T may be conveniently
Ralinghy branch—p is | © commenced jmpe.
the Gostanuddi, by
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and then report what increased sanction, if any, will be réquired for completing this
section of the project. - -

51. This canal which superseded the communication with the Weyairu by the

v Nundamur lock,after that had been closed

: by the lock becoming unsafe, has been

opened for traffic for some time, From it the mid and low l.evel chann.els forming

the principal distributaries of the Ellorc canal take off. Their head sluices are well

Junction canal.

built and effective works. . ;

Mudapuram double lock.—A fine and very careful.ly buils WO.I‘k which does
credit to the range. Unfortunately here as elsewhere in so many mstgnces screw
gearing has been fitted to the valves, and these make the passizge. of the lock unne-
cessarily tedious, The time occupied by a stone barge was 24§ minutes, and twenty
minutes may be taken as the time for a light bo'a.t such as those used by (.iepart-
mental officers. The lifting of the valv.es o.ccu.p1es about two and a ha}f minutes.
The Superintendent required a little instruction in the management of this lock, and

this was given by the Rance Officer, it having been noticed that water flowed over
S G

the side walls of the lower chamber from Fhe omis.sion to efnpty this chamber fully
before opening the mid culvert valves. A 11tt1c? coping remains to Pe executed. The
tail bay bridge is a sightly structure, the stone in the fzf,ce-work ha,vmg been car.efupy
selected. The building of a doublelock her,e.wa)s aimstake: and I'think the District
Engineer is now of this opinion ; after some dlscusm‘on a design f?r a double chamb.elr
was passed, but there can be no doubt but that a single drop might }}ave been bl.lllt
with perfect safety, with niore probability of sound Worlf, a;fld at a c?nmderable sawzmg
of expense. The side walls of upper chamber are at 9’3 abov.e sill, a rather'mder.
margin than is usual which has been allowe.%d owing to thex;e being no lock weir, and
it is necessary therefore to have a margin above the highest water level in the
Ellore canal from which the Junction canal takes off. The locl:r gates are at rather
a flat angle, and it will be well in future to make lock gates a little less obtuse,
52. A dﬂﬁdulty has been experienced here owing to the water levels in the
upper miles not agreeing with those
Undi canal. designed, and the difference is of moment,
because there are high level lands which cannot be irrigated unless the water level
be maintained. The cause of the difference appears to be two-fold, 1st, the actual
cross section of the canal is larger than that on Which‘the c:?lcu!ations were based ;
and, 2ndly, a masonry drop weir in the 16th. or 17th mile which is not shown on the
longitudinal section but which is entere.d in the statement of works has yetgto be
constructed. It was ascertained that with less ’fha.n t.he proper depth of water th_q
velocity was greater than that intended, and this indicated a greater surface.a fall;
Mr. Walch is to construct in the first instance a rough-stc.me dam at or near -the site for
the permanent work and then to fix its crest experlmentajlly so as Wlt}; tI}e ful{_
dischargo to raise the water surface ab tho head to the level intended and required,
Vi ?.Gg'l J—This canal has not hitherto been connected with the Weyairu.
The 10216; 1.03;1.- sill was designed to be ab 9'50, and in. reviewing the estimates it was
éuggested that it should be lowered to 900, but looking to the fact that the water

surface is variable, this sill bad better be placed at 8:16 or 6-50 below full supply

el .
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"more Secure,

lovel and 484 below the highest level the water hag a4
Survey was made fop the purpose of fixing the site of the lock
entrance from the Weyairy,

The tail bay bridge roadway i
only, it being required only for g bridle-path.
- The o

be got ready. The othe

Passing such water to surplus
constructed g5 early as may pe

I surplus weirs a 7% and 153 mileq should likewise be
conveniently practicable, '

53. From the lower eng

miles, and ;
Weyairu or Venkiah, : !

structed from Local Fungs,
tow-paths on either side, i
this being done, The irrigat;

but during flopgg the sy

Perimely,, lock, per wings have b

een raised and this lo¢
ovided algq with

hew gates,
pper sills is fap ¢

k is now much

There are two chambers,

. 00 great, and it mustke

remedied l_fl'lpo » and if this pe insufficient, by building new

riasonry sills, vels usually admit op this lock being worked gg a single
drop; 5o ugeq the time of filli i ;

Dotwithstanding much

though a simplo catc, goyg easily bo ,
ﬂlff_ll’:p?{“?n‘? of the lower chambep of
leygl_ ; it ﬁhqu]@ 139 Taised,

b

The foot bridge over
even feet above water

laced to obviate this.
this lock ig only about g

54, Proper cattle Crossingg are e

€3, and thege works

Ellore cang), 1l to the googd order of

i 3
- tho 10th mile the surface will be

*

Paragraph 9 of- memorandum, i’rocs., Madras
ara

. II I 077 ; H
]8”[ Al)lll 18;1, 0. ] .
Govt.,

which not only blocked up muciof 2113119,
: ' find that the.
dered towing difficult. It was very satlsfaitogyb::n kept, ittt
e 13,
waterway blimd r:ﬁnj; entirely disappeared and that tl;:rgsr:::ention will be required
bullrushes ha isance. For somey been’
er to be a nu . oots must have

bounds 5o as no 1<1)1ng shes reappearing, as unavoidably s?metll‘le effective mannor i
to prevent the bl(; ru:;Ir Walch deserves much credit Orle should be fonoWed on

. . . . mp
left in the groun en dealt with, and the o ation of tow-paths
which this nulsznce h:e:jement has been made ;vﬁ:h tl;c; tfo;lll(ll thorough clearing
. com h eniargem ap s
other canals ; the berms, and the ° here that it is

? ¢ on the ’ d everywhere

closo to the water’s eglg this improvement to be exte;ndeder or gf a uniform level
of the canal will enal s nks were by no means in goo or.no out of the completion
necessary. The‘canz.i a stances have prevented the cal‘l”yliszi:;; about to commence,

above the Water.h Cu‘cu:;l which was at the time of my v

. ) il the seas
estimates until

(=] ) narl s It
.

will have
d, in this respect be placed in excellent order at an early date and
is hoped, in . ith the excep-
N goopd bridlo-path throughons. @ us besn completed. this your t;:;tglear, snd bas.
The Tadapillygudiem lﬂtt?ce girder of fifty-five feet Spafz 1 what,is required, it
tion of the coping. .It o arrano'ement of which is not glllhe abu{'ll'nent, and that
one tow-path under it, tl;e ; 1ine° should be kept clear (‘)thin :he line of the face of
being desirable that tlllie, fothe tow line should not run Wlb ridge. The head-way is
consequently the track o ntil the boat is close to t¥1e. ga,l.lowed’ but it should
the abutment prolonged . ity’; this height is the . sgaingt raising tho roadway.
only eleven feet, ‘whlch lls o ihel‘e are strong reasons ag;uns P r brita A
not be made so ht.tle unde construction a few yards be OW~The Waﬁs ate of brick
A rest-houss 13 m;rlirof the roof was being put on.
bank, and the wood-w

ken
i refully checked levels ta
masey ;’the canal.—It has been ascertained by ca

Levels o

i hat the level of the
he improvements about to be carried out tha
ion with the1
in connection

sed, and this
i . t higher than had beer'l suppo :
ill of the Ellore lock is really e feeha,sv, necessitated a revision of the arrange
lower s -

i i h 20 of
. 768. mentioned in paragrap

- Madras Gort, 146 March 7L, o men face at the 8th mile of the canal
Procs. Madr . timates. The water surfac rod donth s foot, the
the nots on the completlonlezk sill being 22°19 and the reql}l;l‘; {voulrzl consequently
is to be at 3313, and thz 028 19, and the average surface
i 6 28:19,

here must

water level t

bo 0-13 feet a mile;

: to 060, and that at
ht of the Junction canal, will amount to )
. ing to the draug
miles, owing

9-53. Then from the 10th to the ?68]11 ;n;lme
08111 X erago of 0 .
11 be 32-53—28:19 = 434 feet,lt(::';z;:; ofgthe 012 mik
gurface fall available wil s ot Watez: ¢ tl'ne ‘ oot ol i
Practically; h_owex.rer, the:ea fall of 0-15 a mile-will ;)e, athat 2 rom tho 10tk mil
for purposes of dlscharggth mile, and the surface be ;Wf{mter e ass o be
e e atttih:ISth mile downwards the depth o
horizontal.. From

1870 the efficiency of this canal was much -

. \\
aleulated that the surface fall in the 9th and 10th
but it is calcu

. . i ine, whisk below -
h to the 18th mile will be joined by a traight line, whisl -
he 10th to
the bed from t A

10



ing the canal, byt until the sectiong

Under-tmi'n'el i 38t} mile.
which must be eradicated.

of the wall.

and full supply level will be 28
advisable.

through the upper water wi
earth and filling in with puddle,

The canal banks hereabouytg
of land drainage ig received

. t, and ag
» @ Margin of four gpq 3 half foey, ab ; 8ood dea)
none too much, )

ove F. §. 1., will be
In the lower part of the 43rq mile thereg ;

length in
.. G. 0. No. 616, dated 16th March 1874, €3capo wejp 150

e built here,
The numerous ir

rigation cuts in the
built in any or ) of t

he escapes for 4 few
tunnel, 4443, mile.~The flood-w
apted to the situation ang ¢

rupees,

aters breacheq ro L
w
fCumstances, 1 83, which are

hould pe
canal for 5, lenyth of twely. ;

¢ raised to the height of the banks, rete fifteen fect,
¢ 45th mile,~The length of 4

" 048 abovo intendod 1 § L., is 200 feut ° 2% which g

S £ 2867 or
> the degj 13 8im: N
milo. It is an efficient worl, S elnilar ¢ that in thg 49,9
Ponungy éscape.~This ig gj i

LYY

' openings in the right b

i ile
“and one of 900 feet in the 45th mile,

o>

- o T et 03 3 ° - ce
d. ~ Height of wings above crest two feet nine mghes, which will sufi
was substituted. g S

i ered. o
when the crest is lo‘:cape It has two bays of twenty feet Za,c(:lh ;‘Vlﬂsl ml)‘n p;)jctls :.1111;:
e T 3 1 L . .
Ponungl‘yhlotjgst is about eighteen inches be.llc{v;' mtenhizh - muéh,t oy
shutters. ° he Tummelair, the spill from w . : ‘
being the escape nem;sfil t:hggepa.rt of the canal has beenl subjgc:, t&gzeefdaiv;?ﬁa%:
i i ¢ i level, and to-thi
the inundations to wa comparatively low s A half
in being able to dlz(ﬂ:]?irfz:cipa‘; intf sluices having their sills about four and a ha
advisable to conver

F. S. L., which will increase the discharging power by 1,020 cubic
feet below revised F. S. L.,

] nk i this work.
larce openind exists in the right ba opposite to ;
" feet a second. A larg 3

: 1 W W.t h I‘e‘el'-

1 inquired into. Much
ber 1872, especially inquired into.
to G. 0. No. 3005, dated 18th Decert ilelformation of value is contained in the
ence . O.

1 ent as per mar-
Proceedings of Govern.m P
gin and was duly considered.

1863.
18th November

o 3’222: 18th February 1865.
’ 2,529, 30th August

2

amoor q : i y- miles the
' d a ueduct to Babhampudl, twenty-one ,
From the Nun

der-tunnel in the
. t that No.1l un :
sufficient, excep h. This was referred
drainage works haveﬁprozii lands above the canal fast enoug

i t reheve
20th mile does no

to in paragraph 9 of the memorandum of -

‘o i -71,and the estimate
April 1871, No. 1,077. inspection in 1870-71, and
G. 0., 18th Apn !

mitted at an early date.
L thereln called for shovld e sui 25th mile at Chebrole is
for another under-tunne ) f the drainage down ?o t % kil paachroe i3
The rest of this section :he works sanctioned in 1.81 :, T not s owered
sufficiently provided for bf}" the section is sixty squarz 1111;1) (:.0'1 o 0 Poneta ot g
o s of vty s vo miles and extenqs f'mmh est of the two under-tun-
an area of seventy-five squ.a oe in the 31st mile to the ;V s omall A, ol
mile. There is s;mehii;alix;azonnected with the latter by
nels, Nos. 4 and 5, W

. i ith a corre-

inlet to the can.al will be required wit 2nd & Lot

this drain must be enlaffﬁi-ozigen, 1 In 1872 the right l;)a:;];c]x;a;s_;ri;c:;e;ear. -

sponding outlet on.th'et;is was the most eastern of t.he hos above T. 8. L. and paved,

of silt was washed in; h should be lowered to a few lni nels will suffice, and if not &

right bank at the breaiil ether the drain to the under'N ‘(1) other works will be required
It will then be s?z“th: 1oft. bank should be given.

masonry escape 1

ins seventy-five square miles.
here. . tonds t0 Bhimgdole, and drains y
Tho 3rd section ex

) R ;
. illages being ' swamped,
omplaints were received of villag
noc
urred and
No breach occ

is onl
he waterway allowed is only
ime submerged. T owed 13
b large extent of land was for a g'?: section of equal area, and I think it will be
ut a larg ho proceding

' ing an inlet in the 32nd or
soven-clovenths of that In ?t of discharge by constructllllilfh i3 thirty-nine feet long
well to increase the capaci {1—;0 that of No. 3 cscape which ,

3 ay equa ) .
33rd mile of waterW- _ A

] ‘ . . There are man large
with four sluices. tends very nearly to the Ellore lock. There y
. on
The 4th section ex

i 1 the water admitted
sustained was fro.n . : .
ank, and the d;?;ig:scapes’ one of 100 feet in the 42nd mile

' b ird of 150
at theso haying insufficient outle have since been constructed, and a third of



ing should be se

Under-tunnel and bridle
but rather expensive.

of irrigation and to the gy
of water required for rice ¢
without difficulty whep P

difficult of ascertainment,
opportunity should no pe Jogt

Mid leve] channel,

they may still be cong;
take off is now called ¢
to the 12th mile. Muc
tion sluices ;

nt to the pound.

@ special head ip ¢
dered to be go supplie

he Junction canal,
h remaing gti]] tobe do

ultivation.

These escapes will discharge
-fourth to the discharging capacity
from the effect of the unregulated
obable that this part of the canal

pensive works, and there
f necessary,

econd, and will adq one

section. J udging
8evere, it seemgs pr

S are inex

plus discharged from it ino

roper sluices have been
80 whenever facilities ¢

» At the lower side o

e .y

\

" patural out-fall is

- o
-and with a good out-fall it will drain

i and an irg‘iqatgionFsluipé":h‘l_t‘l}_e_lgf"fi
through which th.e ('Zham:etlhials):slklss]a‘ljtia:: dl?:fr)e no proper:ﬁﬁﬁdri a:ii.d should be _’j ‘
bark of good desis™ bﬁ tter with or without screw gearing. ~ At 91 miles theAre1 1?‘_‘
supersedgd. bsSt'; ‘; g:: anzscapg in the left bank and a bridgge;azvzaix;a Stil;en Z](;ar;:}ll. o ,fg’ )

2% ancJu scape W ’
2ff"‘(;1r’ainag;]e here 'falls into lbh: g:i?iovgise: 181;1 18 a sluice. of threiu .ba;ly? o: ‘
shutters; that built on f:l'bP;1 fitted with screw geariflg.the.demgn of 1“.r car;?ed
ten feet each, :‘1:}31 S?‘;z:f;z onfiy i;’n use and is good. An irrigation channel is ¢
modification of tha !

tensions of the
£all across the escape by an aqueduct supported on exte
from above the fall ac

u irrigation channel and supplies
Jus channel is used also as an 1rrigation ¢ p

i T rplus ¢

escapo piers. The surp

a large extent of land. '« o cattle track across the channel here which makes a
8 miles.—There1sag
Drop at 9% miles.

idge nine feet wide over
truct a platform bridg -

ill be well to cons o e e over
mess of the bf?nks. It ;)vﬂlcheaply done; and probably .Whe.? bI:IIIn h headvay s no
— Whlchh o thz channels are not very large, 1t Wi
required, and where

rgvide bridges rather than ramps.1 .
’ Drop at 11} miles.—A neat litt e o
Escape and Bridye.—The escape 13

'  1b may Bow low level. The
siutters; in OneSOfIthe th;f:nll):azvill be required for the bay on the low le
the others at F. S. L.; a .

irrigation channel.
. ; ueduct to carry an irriga :
crossed by an ironaq . der ; they were badly
surplus channel has to be arts of this channel are 1n badtﬁzrouo-hly put to rights,
he eartth’rki ng:‘ Iilrslrstl;nce and they require now to be °
thrown up in the firs s

W the ba 1 is drained
nk and Nursapore cana, :
56‘ The tract of country between 1 o

) : . ted to be efficient. It
. akkala and er 18 repor .
Drainage of the Western Delta, N f:::nconsidered to be so by Major Ryves,‘ .
Kaza drains. this opinion. An estimate of Rupees 13,200
m(lis ¢t which will exclude Godavery floods from
it

hardly wanted, it was to have had fa]]izfg
have the crest one foot below, and in

: fi
and the present Range Ofﬁcer: CG: o
has been sanctioned for a sluice aque

ided. The -
the drain. ent of the Kaza drain, Rupees 5,760 have been provi
For the improvem

. village of N avarazpuram, and here a self-
-just t(; ‘;heer:;lsltirzf('i ‘th‘z ; presgent this drail.lage 18 cfondfuctfei;)gt:ir;
acting out-fall sluico W;lto the river embankment to a 8.111106 .not. a,.l;; 1'01;111'6(361_1‘131 ‘
inadequate cut, paralle lock ; thisline is circuitous and ineflicient; i vga ; 't);
channel of the Nursapore 10cK ; ing through the embankment had tq e maT. e
and an Op7H! 81'\1 eover, a good deal of land west of Nursa-
uring Jan'ls d rzr uire ’to be drained under that canal: and
bheen fzu;s moﬁ? than large enough for this western dra,ma,ge,
gh perha . -

roved to be so,
felieve the neighbo
pore canal will 1t has
the existing sluice, thou perha
will not suffice for the whole.

.1 below the village of that name is apparently of ample capacity,
The Kaza drain below

11 the lands which are capabli? of being) dfainqg]r
! n all which are above mean sea level.; Above Khaza ttl)
which may be taken to mea uch choked with weeds, but there isa deep'c anne
the Kodair road the drain :;bmnavigable thus far were the trees and bushes rembved
most of the way. It woul ed the weeds from the bed. There was agparex}tly no
from the edge of the banks, ?n - . SEEEUET | SEERENEN



3 n

The highest water mark was three f,

57. Thi
his has been exccuted on ap estim

C p —~
a I t P(lIC

country between t1, w
e I\'ursapore canal

and th i
e Gontalr, anatury] draingee It
- D )

Drain west of Nursapore.

west of Nursapore.

Kopuru Malapilly ; i
pilly is a village g
Above the reach of tide wateroe o
Eresent state I should say that the drai i
as rather injured than otherwise low-lying lang b
g lands

them ; however, Mr., Walch told me 4

notice. ha nothing of thig kind ign water to

In the salt ang brackish

where the water ig fresh there are none

01.1 the Viraveswaram road thi
tsg)z;:a,vsm. and a quarter feet from
erisen to the springin ich i .
. oL ; the
drain channel immediatei:y bgelow1 et

o

™

ar

str:;,igllp cut through an old tank bund. The drainshould be cleared of weeds which

occupy a very large proportion of the waterway. '
59. The bridge over this on the Viraveswaram road has three spans of thirty-
three feet each. The completion esti-

mates contemplate the use of this drain

. o i i he highest
for the discharee of th ] part of the Gostanuddi drainage. T g
1scharge of the principal p ter level, which was four and a half feet

water mark was 23 feet above the then wa _ 0
above the of-sct on the westcrn side of the east pier near the upper cut water. The

top of the pier was four and a half feet above water as far as could be judfged v;itllou:
the levels of the bridge; the water gurface might be lowered three or four ect, a

2 ain ab this point is supposed to be ab 0-75.
e et outfll of Lo Gostanuddi into the lower part of the

Gontair.

. ; fall of ¢ . -
60. With regard to the outi Gontair with a view of relieving the

Gostanuddi outfull by the DBuswarow Kodu, &ec. Yennamadul’ll drain for which a sum of
’ stimates, begides an item* for an aqueduct

or under-tunnel in the Gostanuddi and
Velpur Irrigation estimates, some

y hese estimates, and the
remarks are contained 1n paraamph 17 of the note on the i ,d nd the
1 ment was intended to remedy 13 ae

condition of th conntry whicl the arrang® in Mr. Rundall’s letter, paragraphs 45to
49 and 90 to 95, printed in the same pro-
t of the freshes of 1872 in

Rupees 94,000 has been provided in thee

* Rupees 11,270.

Procs,, Madras Govt., No. 768, 14th Mar. 1871.
med me that the resul

o6 outlay pl‘
thatszl;:ylzr;d that he believed the former would
ce )

d-waters bub those of the Gostanuddi
an opinion on the subject

ccedings.  Mr. Walch, however, infor
the Yennamaduru had convinced him
new outfall for the Gostanuddi was unneé
without dificulty carry off not only its owa floo o to form
as well. The requisite information to enable M -
was not available; what is necessary is to Bh: :av;xe wher
Yennamaduru at and above the village of tha o lower par

in th
embanked ; sccondly, what were those levels 11;13 “oximately the
from Aravilly downwards ; thirdly, what welr_'e e%pby these streams guch discharges
and what rainfall drainage from the areas Te1eY t would be the effect of

s : rouo‘hly Wha
represented. It will then be possxble.to estimate roug oreat mprovement o fthe
a maximum flood discharge, and it w1

o this line of drainage i3
t of the Gostanuddi, say

ther any .
11 be seen Whe desirable. In the meantime

. 1site Or . .
means of rapidly disposing of ﬂOOdZ 15‘3} re;?zildi and Velpur Irrigation estimates
by ectti ith the work under the (08 - i1l the sooner be relieved
a:’ fis't ;I;gpzlsls;‘l;lle, tth: v(;ostanu‘ldi below the it ‘I)I;:::r:ction to the free flow of
of its irrigating duty, and will be freed fro itself entirely change

. . e em ing :

drainage water ; this, with probabli’t §°fnlhe country between the two drains; and
" art O level

i i 8 2575 S e )
0 i nama P muc

course, l-f' the Yen coming into its it will be o i tino 8 laree
of discharging all the Wﬁte_r hb so would be unnecessary, 1 diverting )
which in s10 1('}1?1316 or none of it has hitherto ﬂowed.. )
which ; ht bank of the Weyairu above

Bodapa

the 1l
on Pori miia lock to the Colair lake, not far

from Pedda Nindrakal. It has already

a large expenditure,
body water in a direction 1B
61. This cxtends from

Pundikodu drain, estimate Rupees 59,530

oposed for providing a -

discharges in each, .

re the flood levels in the -




avy‘rain should e
n the longitudinal section

- The outfa]] into
of a bar across

Y cut, as their effe
» and the goj] thus re

in which the Range Officer, Mr. Walch, is carrying on the improvements in this
section of the delta. With the one exception of the earthworks, to the.level a'nd
sectioning of which moro attention requires to be paid, I was perfectly satisfied with
all that I saw of Mr, Walch’s work, and with the systematic manner and good 9rder
of his arrangements. Tho new masonry works, including several-locks, are highly
creditable; the work is superior to any that had before been done 1n the range, and
the cost well within the estimates. Throughoub much care and forethought were
observable, and I have no hesitation in saying that in Mr. Walch the Government

have a very valuablo officer of the department. Whenever an opportunity occurs,
stant Engineers under Mr. Walch to

it will be well to pl i Assi

place a few probationary
learn their work, Nowhero Slse could they do 80 a8 well. Iam 'glad ?ohai? tl;at
both the District Enginee'r and Mr., Walch speak highly of the way 1n Whlcd . :leu e;
nant A, R, F. Dorward has worked in the Western Delta, and of the care and Interes

Le has shown in carrying on the duties entrusted to him.

65. This project has been under investigation, and it Was'ta'ke.n up for t];e
purpose principally of diminishing floods

Unnamalunka Reservoir project in the Western Delta by the Yerracalwa,
d for the bund

The site selecte
wa crosses the Ellore canal by

which on entering the delta is called the Weyairu.
but it is not a particularly

];about 22 miles above the point where the Yerraf:al
the Nundamur aqueduct. The site 18 the best available,

the
good - : ' Jus are three saddles all on
one. The places available for dlscharglngsi‘:lvglid o o by & sl hill or

€ast side of the ri : o to the ea ) .
hillock, ang the :::tl;:zf; ‘i:l;licth;:: :]:)VG proposed full tank livell;'?lnd txlllsr: :jnlz,ozzgf
Ut gravel to he i ial pit, but lower down the hill sa .
out; west of the hi?lc:c:: ]trlllettlsl:dflq; ispfour feot above F. T. L., and sand-s?one :;)p};e:;:
if,.?‘i?“ that level. Tho third is a much longer saddle ne:-r - toof t:ﬁ :;Z;e lwlvhich
11 ere is a sandy loam quite unsuitable for the construction N
Would be 4 ve i 1 oilt here. ‘The bed of the streamd or river !
flandy H 1 presztseige:;;z?al‘vs;;c;ﬁ:i)es or facilities. On the east ba.nk the hill sui:
18 8toep,  On the west bank there is a nearly level plain for about a mile, on the We}:s:
8ide of which the bund would abut on a stony hill. It has been calculated .that tlg
ta.nk. would hold 160 millions of cubic yards, and that in an average year 16 W;u
receive and retain 448 millions, or, in other words, that it sould store nearly £4re9
times jtg capacity. All the plans of the project which has been very carefully pre-
Pared by Lieutenant A.R.F. Dorward and does him much credit were looked over;‘
The designs of the masonry works are generally too expensive, and the bed slopes ©
the channels may be modified with advantage. As, however, Lieutenant Doerird has
Other and more important work to attend to, the estimates will be sent to this oﬁjlce
48 800m a3 the revenue information has been received. The land compensation
8tatement, had not been completed. The reservoir and its works would occupy 6,440
acres and the channels from it 701 acres, and it has to be shown not‘only what com=
Pensation would have to be paid but what revenue would be relinquished. .

66. Scveral cases have occurred of boats being left in the canals or in the
river above the headworks, and some-=

Waifas and Strays. times, as for instance when the boats are
Abandoned boats. washed down by the river, their owners
12
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remove such boats, th
fee.being levied from

(93

sanction additions to the floating plant.

obJect.ion was made to the entry in the progress
an opinion is not stated, but the District Engineer
him the authority, and as the construction of boats has
Government, it must be assumed
outlay was unauthorized. Tlese remarks apply to all the

latter refers to the construction of a range boat.
the District

In what form other than perhaps that no
report, the Controller expressed
has not quoted any order giving
hitherto been sanctioned by
that the District Engineer was aware
items except No. 16. This
dditional boat of this class
Engineer did endeavour to

Foran a

R P S

[P S

that the ‘

R

of maintaining "ty t case, wh
e canals and 0 the Repair » When a deficit .
o nav a Fo d
c:;nersdor their reépresentatives oy liztlon when boatg bea,g: ant a8 part of the cos ¢ -y G. 0. No. 1749, dated 15th J uly. - ; . .
c ¢ 1s different and nothing i gainid bto be traceable with i¢nSe number, the : i» No. 2268, do. 15th September 1873.  -obtain gsanction, which was however,
ay and afterwards disposing of ¢} ¥y delay in removing ¢ Wwaifs anq strays the j after full consideration, declined, but nothing was said about the bcat having been
re{fci:'.red to, the net amount realiy def{n Subject to the e e boats from 1,6 water ( already built without sanction. The boat Was built for Colonel Fischer’s own use, .
e - 4 ae . . . R
. within a year after the sale, rom boats golg mlghty :;entl Qf the fine ahove and the public money spent upon it oub of the Agricultural Repair Grant should,
R 67. Certain insia - . claimalh]e any time : I think, be refunded. . A
\ ) nces of unauthorizeq expendit ' ' Other irrecularities of various kinds have been committed, certain expenditure 3
. - 1 . . =S R . v
Unauthorized expenditure the pro ore hav]ng Come ung ’ ! incurred in dredging in front of Dowlaishweram and Vigeshwaram head sluices 1n J
-were gone through e 1879 7§'ress, Teportsfor the er notice 1872, have beenzh:r d to Local Funds, for no other reason than that such funds !
2 » and those ent *(S and the § years1871.72 . gec 1o 1O . of the Local Fund Board was ©
e 44 ries which appeared rst-half of 187 were available. It is not clear whether the sanction o e :
Enclosed A . 0 require 1873.74 obtaj . qe . X had nothing to do with those funds. .
ppendix. - Doted down jp 4 p, €Xplanation were ' ained to this diversion, but the work bac B : queduct to Karapa Bodi’ ;
leplllanations as he had to offer, Q the District Enf,in:moiandum on which . 3 | From the explanation given, item 80, construc;tn'ngg an acg{) e ey o ;
with river defences 2er. One considerablo clagg op <, 138 ente hooTVS channel, 16 13 Prote™ .
oa Colonel Fischer’; expfn@xture on which to g ver TSS of work ig that c!‘ed such . Rupees 980, ' new work was not properIy sanctlone.d‘. 5
7th Febrq authority, contrary to the orq y E?rge amoung }, Onnected » 750, being the limit for local sanction. re mergent, its commencement 1n
and 11 Dar.Y -18’71. I did not until recent] orders given in 3, 0 ;:3 taken place ‘ . . Ho.weive etence of the District ?
these; ;tmt Engineer’s remark opposi{eV1 'Stlt the Godavery afyop JO' 377, of the ' aEntIC’Pation of regular sanction was alon® within the co;ngso. O mo funds” :
Orks, moreover, g litt] tem No 28 anua,ry 187 ) ngineer I - d d May Rupees ’ ’ ‘ i
Col : » a little further on, .. 048 cannot 1, . Item No. 8, steamer Frea o% ’ . ; made use of, "
h:do;:elaf :)S(zlher has stated that these worksosfeibe rem No. 17 andrifl.?r fto ny of Vere availabls under To:)ls and Plant, Agricultuml Repar Funfishzzlc;zi”iids wéro,‘ ;
e . . i
therefore t}ja:rigeby ﬂ]l: Chief Engineer had beenc:;;edt out because tho(:;l:o:;lng’ ! :?hough this steamer had nothing to do with the works for whic , :
works . Pt awa o . ich ) ov) . 1
such as those used in the 1;:2??:: to in the previous Placev:;z;a?d s supp°szd o %‘id. The expenditure was altogether 1rregula;-2 and 13, repairs 0 punts and j
N I . . . . ]
Engineer has quoted @. 0., No, 2 50;“8. Lastly, it will be seen timporary works S to Py, © explanations with regard to 1t€m? & .10' .. certain regular charges for
P I.’Oceedlngs, but how this view h’ b’ of the 13th October 1873, a a6 the Districy Co the p; neer, one of the river steamers, i3 008 satisfactory :ded for by Government ;
withstanding the orders wie. v e tEED it Soems difficyl S APproving of hig S iVer steamors and drodwes have been specialy PXO7 ° harged for ]
same tenor, Colonel Fj given 1n 1871 ang thejp confi : cult to Imagine, N, ) [&J Under Tools o d re.oes d that the delta works were ¢ arged for
) el Mischer still says that i rmation in latep -+ Not. P ® wo nd Plant, and it was understo0 other charges consequently X
No. 182 ‘ ] 1 was hig ¢« duty ¢ orders of the . on rk dong fop them by the floating plant, and, that oV s for mainten- 1 |
v;roodé :%%it;uctmg a new pattern gg. pI‘0per1y done as so 0 See thesa works ' . . aCCOUnt Ofthi 3 P]ant y from :uch receipts. Various en rlej1 A A
~—~————— No. 16, buildin w2330 certain 9% 800n ag possible . RCE chap were met Iro Tools & nd Plantg an gricu
b 17, o bdoit T e 1,857 floatin Sanctions for addition *  For €pairg ges, however, are to bo found under both 29 ortain first what the up-keep i
. e ) ) . . ¢ A . .
. «},g’ c?zlrls.f,ru?ting do. ... .. f ’533 no autaiop%ant the Distriet En .s fo the Of the pi;ntd the resulis that igmust bo diffon ® 1(‘»10 a: by it comes to. It is certan J
» , purchasing 4do, ... 1:400 come undl‘lty 3 The items as g;neer had ) that the tr Costs, and, secondly, what the WOTk. Olf‘ea ’ - than by Government boats (
punts out of the Agri | August, 1§gthls class. Ing, I;fr Largin - €ven werg :}’:Sport of materials by private bos's 1sdc to pears end, for the first charg® :
that the sanction D;‘I(gltural Repair Grant wag Speciall 9, the OODStruCtio;l ;he 19¢h O aceoypt ©latter fully employed from o' ¥ h fo{'mer 5 Pies, and ib would now
Funds are placed :(-, th ogrnment Was required Mory Sanctioneq, therebyo lf °rtain ! 4Ppear th 2{; the latter is 6 Pics per mile, 27 dOf to;siderable addition must be made ;
e : €0 . 8 : . ; : ac . {
works, and not for work IStzlc;Engmeer 8 disposal fop Z;r the, Agrlcultunﬂ I(;Wm.g ’ ' ‘ for 1dle days ©6 Pics do ot cover repair® & d |
Engineer’s explanati whieh ordinarily i5 dep; © Maintenay pair Item W, . the limits of Doddaram an
xplanation is that both h itable to Qgper.qy o Of €xisti & m No. 20 : river bank 12 . ithin the :
e and the Copt, apital, The Ty S aserlapug; » constructing ncw . 1 T think, it Was not Wi ;
roller Considereq te hD 1strict Districtp}; L Rupees 5,200, is another work “'h:;h’ peen cmergent the course would !
at he coy] ! Dgincer's jon. Iad ib bEeT ™ i 9 and {
d , lgve been t; £o on ‘:::ff eit:nc‘;to sag,c?or ganction, bub it is clear from ézf;ﬂ:red o :
and a as en
D o locality, that the P20 T ; ;

» Whic
h are connected with the same
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would be dangerous,
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. Degatives thig
ime in November or December

the fresheg occasionin
following no further damage can oceur,

» after which until the J uly

Singaram fields over drain, Rupees 499, This
Repairs wag irregular, .

Ttem 13,"6pnsbructing huts for lock lasears, &o. .

of Repair funds for the purpose,
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E Mapgas, - . ,

Lieut.-ColoneI.,’ R.E.,
R6th February 1874.
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