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ing a few vonts widely, the shutters of many y
height, and generally all the opened vo

G. 0., 3rd February 1871, No. 331,
!
\

ably within the last three years. Itwas

then considered necessary to keep the

deep channel at a greater distance frongthe anieut, and five groynes for this purposeé

were to have been constructed, but

th® work has not been carried out. The latest

soundings, those taken in the hot w ather of 1873, show as great a depth as

* The mazimum.

feet below the crest at 50 to 100 feet i

able, and the groynes should be comp
matter requiring the District Engines
record of all that is done each year ; tf
Proceedings just reforred to, and it w!
the best place for noting down all su
carry out, these instructions, and in one
i rear of under-sluices without the leve,
is very irregular, and would be altoget,
. bave information available when transt,
these are unavoidable the result must }
_an officer new to the works must wast
should be dealt with. It must also be

27 feet* 4 inches at 300 feet from t}le
weir, and the hed approximates to ‘20
hoes, Lhis is certally far from desir

within the present Setqyn, Another
a:ntion is the maintenance of 4 gomplete
’zessity for this was pointed .yt in the
served that the charts themselyog were
formation. Nothing has been d,,e to
ance a rétaining wall has been put dm]yp_
he foundations being recorded. AU t ltlg
‘mproper even wete it not reqmsx.tle 3
f officers in charge take place, while &
at instead of working on proper data,

oney in trying to ascertain how ’:‘l;?;f; et
arked that the work of the depart R

ing been
is very heavy, and there certainly is nofs, e to look after those who, having
furnished with instructions, omit to attcpl tq them.

et okl ka
At the west end of the Dowlaishwe im section of the weir is the Pitchikalun

nn——

ents should be raised to the necessary
nts should be lifted to the same extent.
The river above the Dowlaishweran branch of the anjcut has deepened consider-

or island of which the east faco is in goi t order, and its outline will do very we}ll-
A little nanul planting is wanted just aba® the dam. Below the weir this face 0{ e
island requires a moderate extent of plinting to secure a good line for the RS
bank. The west face of the island abovt the anicut needs a good deal of planting,
- and this should he done with the grass n the shoal to the wost, all of which grass
should be rooted up. This shoal has been rented out this year, but it will be better
in future not to rent the land ‘of any lurka which it may be desirable to wash away:
- It is probable that a better theoretical owtline for this head or spit might be laid
4 ~down, but the outline has been establishsd for many years and most of it is faced
with stone, and so I have decided not tomake any alteration here, exeept the root-
~ ing up of the nanul grass on the shoaland island west of the head. No grass
- should be allowed any where outside the proper boundary lines of the heads and
“islands, Steady attention to this point %l probably do more than anything else to
~ establish and maintain free channels leac ng directly to the several sections of the
anicut. The soundings taken annuallythave not extended west of the Pitchi-
kalunka, but in future they should be tak b for 100 vards above each section of the
anicut, and at such intervals as may upo: vestigation prove necessary all over the
river bed above the anicut to, orto alitt bove the line of the heads of the islands,
and below to a distance of 100 yardsorth abouts from the lower edge of the aprons.

The next branch or section of t avicut is*the Ralli. The river below
this is in & favourable state. The unde uices at the west end of this branch had

ol g
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oy e ing to the,
for a time ten vents open this season, but they had' to be clo:ed 2?::3 i
' evosion cansed to the river bank below, an'_ to the partial destruction

vetaining walls of the apron. The apronte Qf.t-his and of ;;he Sﬁegh?ﬁfg ;nuul.'e;
sluices are now much too high, owing to v , river be(:l below o ;ﬁing o
f ' ars been lowered several feet. - The 0; yst effectlYe way o. ; Sgoder
will ‘drop these aprons by half-yar = steps, having retaining Ww. o
EH 29 ;gwnotlc)) summer water level, theng ut-stone w'ork may be cm;ﬁ::: g
ﬁrig: a’nd second aprons, and the c:ah’ex_'s_! Mg in sutcz?;m;} ?:0](;;1129::; BT
i it 18 the 1Ve; . ores : .

:fi;’:ﬂ;;;%g;% W‘*A"i ’1:“155 feqflilild; %"izf when the river is not in high fresh.,

‘ : : . B s ably
—ylans and ostimates should be Sulkmitted by the District Engineer ; the york protaky

i | 3 s STILC,
ean be carried out under “extens|  and vepewals” from reveuu

The training revetment from}_{?-a“:~—"'ia}?gbmollb of bhe R:I;i u;g:"b:i‘;“z; ::::;
lengthening, and its present outer' IS« $w foot too ki othoned, The groyne
stone at the end of watgp-wing on east” '-.&J | .sh'ould. e -Strengle strengthening, ¥ .
from the east abutment above the" dmi.ﬂ;l' G 00!151(1:? m the B?ailli branch of
is, I think, immaterial whether”thére Pe " hannel or not fro i M atat
e o hese sluices. Perhaps_; in t inperestsv of the Qen g s
?he {-wer i to have no such commun’.* ion; ab any rate nothing ne s
& Wﬂl e besi‘% it. . The groyne et} on the upder sluice and lock channels .
> ’presel?ft'f‘t? mx ‘rd and somewhat' * tended ; (it 18 ab present '#°ﬁ‘?5 SR
mg -pb:o;il::.g 'i’hiayam& other groynes™ hould bt be constructed with nearly
Wik 3 ' A ] Rl £ v " B, BN
vertical sides. . ‘ ‘ ; 4 ; ook rung fo{a distance of

The channel to the Central D_ﬁlt% h " Lsluico and oc e

0 yards through the T:‘oia’beiib_.x-‘@-b a, a head which has fro e b,
about 1,500 y at changes. . When the ar | yoements indicated by the stone noses
undergone .greaé T do not know: - A SUry. ; of 1848-49 shows an :entmely dlﬂ'erenbl
were eﬂtabllsl_“e 3 bouts from any I he s ygeen, for then a large island complrebely
state of the river herea 01;1 th the Central I |ta head sluices and the Muddur hrangb S
soreened the 3pp;[08;:1;:; : good many year ago, the head was established mt.ahhepen:
g ﬂ(zward ,a.nd was protected i 1y stone work, a good deal of whic ;ve::
i ol e norb lasi,: The freshes of tiis year have washed away a goo‘i i
usta e Novezlmb s het.i it extensively to t' o gouth of the stonewo?kss-, when s
ofl PEQ head o ti::ciﬁ struck me a8 doi stful whether the oxmssxon,‘ to .I::k?n- _
saﬁ.w e altefl& as t};ey were left. @ ow years back was not a r;n;)elt(:
e i hen going in the T tle, to the head T Gegt sont t;bj?l:'
o SUb?que: tt{;: withgothe water at & Gonsiderable depth l‘m :r%;a:ﬂmﬁ@
it turned ou ; wn the Ejobberlunka channel. : g
B e Shon bt oA { il o ipoel ot oy
HEsts the Heat b et o B bt ) SRRl et i
be there eﬁecﬁve in?igemm'ﬁ current down ¢ e channel anc} prevent .shoa - ng};m -
ero 3 B :’ cof tho two sides be good,* 5 navigation will be efﬁclen:-wada g
A hannel not far off leadir® from the neigh"boul‘}_lo‘ml @ irP a,zd
cemmlgrahi?)?arc'ds this head, and then aci yg¢ it to 'the-Dzvglmsh:v;:mtllll BW}‘; ol,)ber-
Tunka, first p the configuratic \ of the bed. any g gt
zuzjiﬁgsd?iiltoz;'xs:tgmwed togdisapf ear, - bub planting must be vigorously ‘

nka hea § G i
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‘earried out, and if requisite more stone
former alignment, or on that which the
'_below the erest of the anicut may indice
done on the west face of the head abc
on th‘ls face a very extensive planta.ti"

remains fo be done,

= The next he.ad is called the Mu
: li:nch of the anieut bearing that nan
cre::;zit;lfaoc;i vg'y irregular, and th
2l eliort must be made *

ea.st of ﬁhe Muddurlunka propl::' 'mfdlde

which since the surveys of 1873 ’ :Lx S~(\)
ward, .themb_y injuriously ;-educ;::fi;:
the anicut. Nanul must be persis)tcnt.
;?:iid’ g,nd as persistently planted am
e ;:311 ed, The .head between the W
“nide owlthe amieut wants just a 1
g anne leat‘lm'g to the Vizeshwara
1t looks as if it had been but litt]

fgircggzg }m?er sluices are built, and t}
e Eye odithe approaches to the hea
sty susiuf the scouring slui

out much difficulty or expense be

3. These should always be prot

F&pes “of river b

Brotecied. anks should everywhore 1

pli;eServe river marging by this means
: azil(:v not b.e seen anywhere. Tt will
& tl'th this grass, but year by year .
v dimes also nanul revetment wil

ed and well rooted is remarkably

3 A. Formerly a subordinate m

Anicut Superintendent.

ation in the neighbourhood of the y .r; but changes in the Dep
+ as an cxecutive charge, and the

it, it has
1d he made a part of the Delta conservancy

t Ao ’ £

ahg @bb}ltxon of this special appointn
Goupenntendeut having been much

overnment bhat this appointment sh

,éugx);llshment, an arrangement whic! Will ensure permanenc
s 6 t0 a charge which requires le thened experience of the wor

i requirements,

4 Dowlwishweram quorries.~Mc

i 8 e

. Quarries.

& ;qfnot propurable‘ ata mbdérate cost,
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ould be used to re-establish them on the
ition of a deep channel of, say, 7 or 8 feet
to be desirable. Some planting has beer
the Muddur anicut, and below the weir
has heen formed, while a great deal yol

rlunka, and is on the west side of the

The east face requires a little planting.
'ig a great deal of shoal above the anicub
seduce or destroy the-island to-the north=

+ great 1sl:
B ,\tOBdCd considerably to the west-
¢ e over the Vizeshwaram branch of
ooted up where shoals and islands are nofi
naintained where land has to be secured
tern Main canal channel and its continu-
> protective planting, but nothing more.
inder sluices is smaller than it should be,
sed, It should be remembered for what
;pon them depends in a great measure the
slaices. The high level of the aprons has
;, and the remedy already indicated can

hed. A
od twhere not in advance of their proper
alignment by nanul or. lunka grass; }fi

is casier to provent than to repair
" damage, and 80 much can be done 0
at a bare face of carth in such positions
<o time to cover scores of miles of river
much as possible should be accomplished.
yo required, and this when properly con=

-able. b :
Jher of the permanent executive establish=

ment was placed in charge of the anjeuli T

head works and of the river regu=
artment led to
want of

recently been recommended ta

and

y and therefore be
ks and their

of the old éuarries contain DOW but"littlg’
good stone, and this from. the greab
amount of debris or superincumbent soil

¢, Martin, the Assistant Engineer in charge; .

_nd to the north and norrmFwesty=eo . ¢
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ha.s recently broken ground at a new spot w{lg-h good results. Rails are to be kud to
t:l;ls quarry, and some of the old lines may “th advantage be taken up. 1

Quarry 'plant.—-—-There is much room . : improvement in the arrangémenﬂs :
connected with this plant. Some of the lir | of railway are not all efficient; those

which are to be maintained should be ver = onsiderably improved. The mainte-

gxa:nce of the gauge, the proper support ¢ he rails, and the correet fitting of the
joints are all matters not of choice but of me « ity if the railways are to do the work

_ for which they may be constructed econoi sally and satisfactorily. The rolling

Ein-t :;Z nz‘t what it shonld he—chanmelled 1 1cels should on neaccount be kept in
unal,)le 1:, ;rgs Bh_o uld 1:; ﬁura‘llga down as s¥n as they got worn so much as to be
to traverse on the rails, anj when # yon down at length too much to be of

use they should be sent to the founapy 4 | Thors S
it i Ty .15 ra-cast. ere is a great deal of old
R Nl cast-iron work lying avoi€ | nich should be cleared off the groun&
and either stored at the workshops for fuf re use or re-cast at once. The cad

work of the quarry wagons is by no means i pt in a proper state of efficiency.

.A great fleal of 'p.lant was received: fron, the Upper Godavery. Some of it, as :
for instance iron-bodied tip wagons or seti, of iron work for these, will ne*‘ver’ be
used at Dowlaishweram, and the smaller ir b Wik in bokesin lyin:r AEiE e
th? quarries and will inevitably detefiomﬁ,f It will be advisable :o s’fe» whether
3‘“‘?”%31;‘@“@'“‘?’“"“"“' perhaps ‘Je tip wagons would be useful on the
Carnatic R ay. At any. ;ratg g!mt-,of ﬂl‘ plant not required in the G'bdé.very
should be sent to the District Engineer, Pijsidency, so that the General Superin-
tendent, Public Works‘Workshopsf‘ and St&; ) ; ne uperin=
may be able to utilize it. : ¢

The quantity of rails is in excess of t1"7"!‘r<';'er,1uirement;s of the N 6r£l£e1v'hﬂ.'0.elm.‘h

- Phere are several patterns : bridge rails
“ ‘ lihge and small, the former very excel-
lent, the latter fit only for light work and jomewhat destructive to wiléel tires ;
foot-rails, the heavier very good, and some SC light as to be useless for any ordinar;r
quarry rail work. All of these small foot-rail; may be transferred elsewhere ; possi-
bly they might be used in Iieu of timber Joists in roof work. The rails of different
patterns should be stacked separately ; at préfent they are mised, and their numbers. |
cannot easily be checked. The gauge of *he Upper Godavery pairs of ‘v:va'gon
wheels is different to that.of the Dowlaishvoram quarry plant, and some of the
former have been altered, while for' a new quirry at Yerrapolliem six or seven miles
distant, the Dowlaishweram gange was about being laid down although Upper
Godavery rolling stock was to be used and his appeared to be unadvisable, so it "
has been arranged that the railway shall b, laid to suit the ga}uge of the ;tocl‘ti"
This Yerrapolliem quarry is atabout 2§ miles nland from the 7¢h mile of tho Samule
cottah canal, and it promises to yield a liu'wp{ quantity of stone of a good quality

* Godavery and Kistna,

Tt is in some respects inconveniently situate} for the works =X Fa
expected that the cost of the stone at, say; She Dowlaishw::agf 5:55111::1; bnl‘ﬁlﬁ fl;:
exceed that of the stone now used, because the hed will be sasily Wori~d and the
will be little refuse. Instructions were given for a far more careful ljﬂﬁ S 1-,11;8
tt:ailWill-y i‘»O this (glarxl'ly t};‘a;i i;vas apparently Eichded: This bade GOnomy):o e toz
ew slecpers, and rails of different patterns should not be laid'down in diSGfiminatei
J . y'
2

os may know of what it consists and . g |




-constructed which would certainly I © been the better

! expensﬁ in 'baling': and to ensure the conerete of
. :ﬁ?;p?%d refaining the cementing mgterial. 1t appeare
kind could be obtained in one o' both of the following

ture may be required to enable thelime t0 @

% _:imﬁgenedus,-?nd. there i3 consequently every reason
Gt ﬁqd ‘%hy_”‘iobif”@&blﬁﬁﬂ the spot will, if judiciously treated,
> every required purpose, and this téo at a cost which will be very sat

b 1:;’!’::118:;11‘ ’thab mw'ﬂbﬁm‘ to be diluted or reduced by the admixture of more 8
- For lock sills and woirs the cement will be particularly valuable.

 H00s0 08 bo air-dried for & oouplo of deys wad then

Proceedings of the Madras (':'oz;cmnz(w{. Public Works quarz‘menf{ '
Lth July 1874. ;

5. Upon a recommendation maib in my last memorandum of inspection; &
Conerete and cement. g R.upees B.00R See .SMOtion;d:,
%G 0 for experiments to ascertain the pege: -
» 0. No, 1,077, dated 18th April 1871 way of manufacturing conorete blocks
to be used as a substitute for the

sand-stone, of which, even in 1870, th,  was difficulty in obtaining sufficient quanti-

fxes. : fl‘he matter to be determined as of course the best proportions
mgred_xent-s to be used in the cemen rhich with quarry refuse stone and gand
would form. the ingredients of the o .rete, while as the lime-stone availablé is
though excellent but focn hydraulic, Was :)f e Aoh importance to obtain a cement .

which could be relied on £ the fo dations of the numerous locks and other

wasonry works then about ig b bus | allyover he delta. Phis investigation was

not taken up with the attentiem wua oy Which its importance demanded, and, up
to the end of December last, the total penditure on the experiments had amounted

to Rupees 1,246 only. In the mear me many Jarge masoury works have sbeen
for the use of a tement

ch have been made
y superior strength to the lime by
d (principally clay) with one part
reight of

instead of the lime in its ordinary st The experiments whi

?h‘ow very clearly that a cement of 1 2 greatl
itself can be made by mixing 1} partsjf river mu
of burnt lime. Some of the brickets pjade with this mixture broke with a W
875 1bs. on the 21 square inches of th standard bricket, the standard for Portland
cemment bricket being 500 lbs. on tl{ same area. The clay was burnt in 8

cakes, ground, and then mixed with fhe lime—two days air drying Were needed

before the immersion of the brickets i} water, but this sufficed to ensure oomp}e__te
derable increase of tensile

aett*ng‘ ‘and prolonged immersion refulted in a consid ‘ :
.Ktl'ength; consequently this cement fill do very well for most hydraulic masonry
works, as the water can generally be ket from such for a few days without difficulty.

For lock foundations cement which vill st under water is i r:%xlﬁrﬂd.w -
which the lower 10 ndations are

4 to me that a cement of
ways ; 1st, by mixing
unburnt clay and burnt lime together and purning them in the form of balls or
V i vakes ; 2ndly,t by mixing burnt clay and

+ This pre
i&gﬁ;‘;ﬁfﬁsﬂ was sucossfully employed 86 glaked lime and reburning ‘the mixture.
iy ¢ | The first prooess, if found to answer,
at not certainly so as @ high tempera-

would probably be the cheaper of the two, b

gwen to the District Engincer, but as yeb 10 yeport of results has been received.
Hitherto tho materials used have been coarse and the mixbures have been far from

to suppose that the limes
isfactory, for

greatly stronger than the

clay is cheaper than lime, and the rebulting cement is 80 ¥
and.

immersed, and at the eud of &

3

of the

ttack the clay. Imstructions Wero .

yield cements adapted

" out the various kinds into separate heaps,

ing this dock had. recently

~ which hugs the

Proceedings of the Madras Gavernjment, Public Works Department,
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month they are quite ready for use and will hake excellent magonry. Theycanbe
manufactured of any convenient size, and it ¥ hoped that it will not be long: before
large quantities are prepared at a price whicl will mako their use very economical.
The ‘quantitics of small stone available for tthis purpose are very large, and with
good arrangements for mixing and mouldinﬁ, ete., the cost will be small. It has
l{een found requisite to put a thin coating of dement all over the blocks on removing
the moulds, but probably either this DGC@SSil}Y can bo got rid of or, if the practice
be retained, the surface should be left as nearly resembling that of the sand-stone
as may be, 8o that the adhesive qualities of the mortar used in building with the
Blogs yaey Lelaiy developed.  Of course with no young officer available for this
Bpecl'al work, less attention conld he given'to it than would otherwise have been
possible ; nevertheless the practical importartce of the investigations, and the urgent

..need of a-determination of the proportivus of 2 good cement might, in my opinion,

have ensure('i the requisite information being! obtained a couple of years ago, had its
great value in connection with the delta worjks been duly appreciated. |
IThe results of the experiments are to he tabulated in a form in which they will
be. of general use as a guide to the officers of the department generally, and will be
printed for circulation in due course. These cements are useful not only for hydraus
lic works but on all masonry works, and in the form of both mortars and plaster
they will render such works stronger and cafable of more economical maintenance.
6. These were 1ot in work at the ti® of my visit. The linw-avtoné used
' o el ‘ cemes from near Rajahmundry and is
: ‘ of very different descriptions. Some
is highly crystalline ; some hard, compact, fin® grained and of dark colour ; other soft.
and light in colour, All these kinds are mixed indiseriminately in a kiln charge ;
but this is a mistake, as they must require different degrees of heat and differing
It is very easy When breaking up the stone to sort
and all the stome should be broken
smaller than has hitherto been customarye Similar remarks apply to the lime.
stones used in the Western Delta at the Chfattipett kilns, at which the limes used
are almost identical with those supplied for the Dowlaishweram kilus. !
% TPhis dock is situated on the right Pank of the Main canal of the Eastern
! Delta. 1t is but seldom used, and the
_ . Dry dock. iraprovements suggested in 1870 Hawi
ve
1ot beori: carried out. Properly this dock sught to be in constant use for the
repair_and repainting of the Julls of floating Plant, and indeed more than one dock
might be constantly so employed. The engine erected some years since for empty.
been Simantleds it being supposed to be necessary to
sond it to the Mogultur lock in B Western Delta just about to be commenced.
The necessity for this was not apparent, f,h‘ere being some rotary pumps x"eeéi’réd
from the Upper Godavery at the workshops. 7 |

Tlengths of time for burning.

8. 'This channel, if it can be kept open at a moderate cost, ,wou}id? be very uses
-4 a3 it would rvi00ve the necessity for
R g the somewhat dangerous' chanmel
anicut near the under sluices. 1t is only at the junction of this
doep channel along the left bank of the river that there ig very

Workshop channel.

channel with the

.




ments may be ds good and convenieny g9 possible;

‘and as to the position and spaco whicl, ghould be ass
-
; = of gervice, for a good deal depends upsy, the efficiency of this,

 cent attention is paid in District Wepjshops to the strength
: ‘ﬁrmneag' of its bearings, and thy position of the driving pulle
. a8 near the supports as practicable. At present new wor

jirie DR carriell out with thab promptness which is esgential
i ‘lfhek new or constructive work to be done during the n ; i
. rate must be very large ; for not only. are the Jdomands for the delta works greaty

~_but Local Funds are providing numergys iron bridges over the canals and ¢

.Proccdd_fngs of the Madras Govelynment, Public Works Department,
15thdluly 1874.

: ‘.

2! ; \
shoal water ; elsewhere there is a sufficiont width having a depth of pver 4 feet.
In the channel along the left bank therd were 21 feet of water, and here the dredged,
» material was being deposited. It is sofmewhat singular that at the north side of the:

workshop channel near its head there jg deep water, while opposite or on the south

side which appears to be exposed to phefset of the river there is a sand spit which bars

that side though there is deep water Wimediately below that spit. Dredging was in
' progress, but the inefficient condition of
the dredge* and the want of punts made
the progress less satisfactory than was|qegirable. g
9. This which was sanctioned in (. 0., No. 3037, dated 14th December 1870,
' a¢ one of the rest-houses of the Eastern
} Delts has been builf on a good and con-

* No: 2, vide floating plant.

Rest-house, Dowlaishweram.

principal rooms instead of one ; these ., well ventilated and have,a tiled roof. = The
verandahs, parts of which are enclosed 4 form minor rooms and bath-rooms, have
Cawnpoge roofing. This latter r00fing Jogks in several places; othtrwise the work
appeared to be sufficiently good. It Wag gaid that this house h
to its proximity to the quarries, &e.,fq, the amount, Rupees 2,9
other design, but elsewhere the addiijonal cost 18 estimated at
the District Engineer proposes to supgstitute the improved desi :
sanctioned houses have mot been alrlygy built. The question Wi
of as soon as a detailed estimate shall 1, heen prepared.

on wherever the
11 be disposed

10. T do not think that these orkshops are at all equal o the work toel;:

" done. All the machinery in the pres 1

‘ ' machine shed, an old and vex:yunsuIJt-
able building, is driven by coolies, -ang 5 machine shop i urgently l_'equxred'd tlfs
cost may properly be added to the caj;il of the Shops and I have instructed the

District Engineer to prepare a plan . ate ; and, in order that the arrange:
g prep P ang estim: 3 he) Tkt requested i

hould be placed in this ghpp,
igned to each; with regax;d to
Mr. Grainger’s advice will be

. Dowlaishweram Workshops. !

sult Mr, Grainger as to the machine y,gls which &

the dimensions and mode of fixing thy ghafting, &
of the shafting, the

k is necessarily long

deléyéd, while the repair.of the floating plant and its machinery cannot 9'PP3?9_’1‘31Y
' ‘ to economy and efficiency-

nnels,
and wqodeﬂ

&am& and streams. The work to be dnye to the steamers, dredges, iron
boats, &c., of the floating plantand t  chinery and plant genera ;
ot decrease, but must be expacted to be constantly on the increase, and the means

carrying | su ks are ssedly inad adequate ypowgnd'fwm year by year

;¥enient. plan, differing materially from, ihat sanctioned. originally, There are tWO. .

ad been built owing
00, allowed for the -
Rupees 270, and

and generally insuffi-

ys which should be

oxt 20 or 25 years at any

ly will certainly

Lo in
e
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shortly be placed before Government in so complete a shape as to admit of its_being
constructed and made available for use withir a year or eighteen months at most.
11.  Steamers.~The Little Nell has bem fitted recently with a new boiler of

tlo same design as the old one. I was

Floating Plant. much disappointed at her performance.

It appears to be almost impossible to maintin steam at the required pressure of -

150 Ibs, although during two days when inspecting the Ingeram and Coringa canals
and the Takee drain, the District Engineer, he Range Officer and myself were on
board and paid much attention to the firing It is to be regretted that when the
new boiler was ordered the defects of the ol one were not breught prominently to
notice, so that such improvements as wae necessary might have been. made.
The steamer was in need of re-painging; shis had beett postponed until the fine
weather after the monsoon. The inlswiny ofthe steamar is in bad order and should
be thoroughly put to rights. ' it G
Shamrocl:.—This is one of the smaller " :eamers received from the Upper Goda-
very. She has powerful engines which | re placed in her when emplayed wader

Colonel Haig. At present pending final §ders as to her disposal she cannot he

considered as belonging to the Delta Floti ;, but she is in the meantime employed
in t_sowing material boats for which work stuis well adapted. . - : Ao

Fawn.—A small steamer with a vertica tubular boiler and engines of a very

_ﬁ.?.?;d; pattern. The-imesel when I first saw ler wore in a very bad order, and had

but for inspection purposes she would answy very well could steam bo mair’
in the boiler at @ suitable pressure. It amears that wh~- = use ab the Uppe

Godavery it was found that the exhaust steah when passed into the funnel as was \
arranged by the Engineer who constructed the engines created such a powerful

draught that the boiler tubes werarapidly burn through, and consequently the exhaust

pipe was diverted to an opening in the side o, 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 #n insuperable

 difficulty ; and before deciding as to whethe; the steamer is to be considered un-

gervicoable or not, the exhaust should be rejlaced at the lower part of the funnel,

- and the orifice of the pipe should be somewhatenlarged, it depending upon this what

/ 4

:;__,;wl.;«-‘,-wu"'pl‘. erly cleaned or cared for. For%wmg she will never be of souph ules s

the force of the blast will be, and with a litle trouble it is thought that just the .

desired strength of draught may be secured Should the result be successful, the

boiler may be turned round, stoking in the préent position of the furnace door being
difficult owing to the space being very confed, while on the other hand were the

' furnace turned aft, there would be plenty of room both for the stoker and for fuel.

 Thistle~—This steamer has been recently fitted with a new hoiler and is now *

vory efficient.  With four range boats in tow, sfam ab a pressure of 623 1bs. was easily
maintained, and her speed is yery satisfactory A new spring to the spring gauge

* on the safety valve was the only thing that I bserved to be needed. Spare fittings

for the vessels should be kept in stock in ord’r to replace at once those which may

become unserviceable. i ‘ ;

Godavery.—1 made a trip up the river as far as Pursaotputpum in this steamer

to see the right bank along which somie protective works had been recently carried
3
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out, and 80 had an opportunity of scing how this vessel worked. The bull 18
barge shaped with vertical sides aml overhanging ends. It was designed to
steam in very shallow water, and it is apable of going over shoals having even less
than 18 inches of water upon them. [ was led, hewever, to doubt very much the
appropriateness of this form of hull. It was most noticeable that in deep water
the spoed was as great as is necessary,but directly the water shoaled to 5 or 6 foet,
the speed became reduced very materilly, and Captain Barber is of opinion$hat @
dopt}.l of about 10 feet is necessary LO.OL:t&iD the full effect of the powerful engines
of this vessel. The reason of this is 0yvious enough ; the displacement of water 18
nearly vertical, and if the water canno.get away easily sedow it is heaped ap n
front, and when the water shoals suddeily it actually comes over the deck in front.
Lateral displacement of the water woild seem tkerefore to be much the better
arrangement for river steamers which ave to BaVigate shallow channels. The
boiler is very efficient, but the engine ,a“.uu'és to be refixed with stronger attach-
ments, and the framing of the hull } o is too weak for the great strain brought
upor. it. The engine itself cannot at sent be kept in perfect order. - The neces-
sary alterations should be made, or ra |deterioration will follow.

Prince~This is another of the ‘j}pcr (odavery steamers, but the type is

altogether different. It has side 7 Ales imstead of the stern paddles of the
X Godavery. T have not had an opportinity of seeing the Prince under steam, bub
tl{xe engines were very clean and apparntly in gxvetlont order. The wood-work of
this deck and deck-houses needs re-pinting and sundry repairs, andsha ‘mll‘will
Préibably be the better for a coat of pais, |

9., Charges for Steamers.—I ndiced in my last inspection repor M
‘ charges made for steamers when hire
nt Officers or others were
was recommended that
upon. ~Permission

G. 0., No. 744, dniod 13th sasren 1871

- Memorandum paragraph). " by Governme
inadequate, and it

these should be raised, but the instrucions had nof been acted
was given for range hoats being towedo and from the Central a
‘heads free of charge, and the stéamers g ght not t0 be used without P”‘yn‘lent’ ef{cept
for this purpose and for the inspection x;hen necessary by the officers immediately
f‘esPonsible for the state of the anicutyf this work and of the river channels and
islands, &o., within 5 miles of it. The )jstrict Engineer appe
?bjecﬁon to raise the charges, but I coyld obtain no other exp
nstructions given nearly three years ag had nob been carried out.
prepared when I was at Dowlaishweray, jf ig shown that the daily

In a statement
ost of the three

- steamers in general use is as follows :-_ g,
Thistle. : . RS AP BE,  Av Pody
CI'QW, O‘il, fuel; &C- L ¥ W i 1 Hh 4
Maintenance* . a5 154710
LS b R ]2 9 l'
Shamrock,
Crow, oil, fuel, &e. ... ot S T R
Maintenance® - oo gl 2 114 <0
: S, L LTS AR S

Litile Nell. / :
OI‘S?V, oil, fuel, &e: R
Maintenance* 3.0

o BV 13 9 4

o 12
1

e . 1

* 800 Rupees & yoar of say 249 working deys.

¢ that the |

nd Western Delta . - i

ared to have a personal
lanation as to why the

——
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Now, in the first place, the maintenance cettainly costs more than the sum hero
named, for, as is expressed in the statement, keping ¢ the steamer in thorough good
working order through the year round,” and ¥ will be quite safe to assume that at
least Rupees 600 instead of 300 a year are neeckd for this purpose ; then the inter-
est on the value of the plant at 5 per cent. and the depreciation at say 10 per cent.
ought to be taken into account. The value of the Thistle may be taken at 20,000
Rupees, of the Shamrock 25,000 Rﬁpees, and o the Little Nell 17,000 Rupees, and
the charges would then become for the—

R A, P,
Thistle; ex atrye 3 e ety 1 f e
15 per ocent. ow 20,000, 3,000 yearly and
8.000
Aoy iyl 535 89T - A $
s Total 2601 4
Shamrock, as above 15 08
~ 15 per cent. on 25,000, 3,760 adl S5 1510 0

|

Total ) -:o 180.10 8

st e

Little Nell, as above ) 13 9 4
15 per cent. on 17,000, 2,550 and-ﬂ%) et [t LR

Botal el 24 58 i

The charge to be made should therefore 1o for the Thistle and Little Nell each
Rupees 25 a day, and for the Shamrock Rupes 30 a day of ten hours under steam,
while for a less time than half a day 3 Rupees an hour for the two former, and 3%
Rupees for the latter will not be too much., The use of the steamers is optional,
the charges named are moderate, and would gaerally be fully covered in the case of
officers of Government by the mileage allowan® given for long journeys. No differ-
ence should be made in the charge to Governpent officers and others.

13. Dredges.—No. 2 dredge was'at wors in the workshop channel. It has a
bucket ladder on either side, but the boiler i< said to be nearly worn out, and the
steam pressure was only 20 lbs., whereas 50 ¢ 60 Ibs. would be required to work
the dredge effectively. - The engine is a ve excellent one by Forester, single
oylinder, the main shaft carries an cndless girew which gears into a worm-wheel
on the bucket tumbler shaft. One of the hwarings of the main shaft was loose,
bucket ladder out of repair, some of the bucket. rollers worn out, grease not used
sufficiently. A new boiler should be ordered for this dr edge without delay. There
was only one punt availablo for this dredge. |This is No. 12 and is a trap-punt, a
very convenient arrangement for disposing of he dredged material where this can
be deposited in the water as was the case here and is usual for the clearances of the
channels leading to the heads locks, so that a few additional punts of ‘this class
might with advantage be construeted, say half a dozen altogether.

No. This was at work in the head lock channel of the Central belta. Tt
worked smoothly and well, but the upper end of the shoot requires repair,

No. 6,—This dredge had done its season’s work on the Ellore canal and was
about to be sent to Dowlaishweram to refit,. The Range Officer had examined it
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carefully to see what was required.ty be done to it, and the particidars need not be
given here.

No. 7.—The engine appears to e in good order, except that the spur-wheel on
the fly-wheel shaft is,a good deal worn, - The ladder and bucket rollers, link-pins,
&e., require attention. The wood wyrk requires re-painting:

When a dredge stops work it ghould go at once.to the shops to
Drt‘;dfgsre‘ggég work is stopped should begent be refitted and made ready for another

. turn of work. This bas not been the
practice, but it i essential to keeping the machinery in proper order, and the over-
hauling shon!d befrequent, Whendredges
are em‘IﬂJyed in ranges gway from head
] quartes, & fitter should he sent to inspect
them once in three months or so, o tlig m-. ve done by the Boat Superintendent if
one he sanctioned. : :

14. The District Engineer has fequently complained of late of the inadequate
number of boats available for the trans-
port of materials and for the dredges.
nded to this memorandum shows
ats, of which oneis a drop-punt
eight belong to Local

To be inspoctqq by competent persons figy,
time to time if not sent to workshops.

Punts and boats,

A statement dated 5th November las and appe
that there are altogether seventy-thre; punts and bo
*for dredging and discharges througha trap in the bottom,
Funds, sixty-four belong to Imperid Funds. The seventy-two boats can carry
materials, some being suited for anywork of this kind, while others are adapted
only for conveying sand, lime, &c., ind not stone, except perhaps small stone for
concrete. :

Colonel Rundall, the Inspector-Yeneral of Irrigation Works, in his notes on
the Godavery, page 5, states that fifeen new boats of 50 tons each are required
for the transport of materials and twnty-eight additional punts for use with the

dredges, of which there are six $0 as o allow ten punts to each dredge.

In order that a more accurate ide might be obtained of the circumstances and

requirements, the District Engineer was agked to show what had been accomplished
during a year, and he has prepared 5 statement of the work done from the 1sb
November 1872 to the end of Octoby 1873, From this omitting the sea dredge
punts and a few of the boats whiey, from variQus causes, were 1ot regu‘lar.ly
woxfkqd, it appears that thirty-five of he hoats travelled during the year altogether
46,325 miles, but that the distances vay very greatly for different boats, the grea.tOSt'

* Tron flat, being that for boat Ne 23 1,991 miles,

5 . the least one* of the Nos. 2, 560 mi{es,
and the average 1,324 miles. - Now, if the plant were kept fully at work, I think

“.“Wins for repairs, detentions, &c., there should be 240 working days in tho

year, and it is’ admitted that ten mijles a day on the average can be very well

perfornied. Then the proper yearly distance would be 2,400 miles, or somewhat
less than ome-fourth in excess of the greatest distance shown. Paking, how-
ever, 2,000 miles only as the average, had this been accomplished py all the
thirty-five boats reforred to, the work dane would have been rather more than half
as much again as was achieved, and this inerease of work would have been equivalent

to ’m\a“é&iﬁm} f,obt,he plant of seventecn or ‘eighteen boats. 'The proper number of

movement. What is clearly wanted is an imp

“to the works i

Va
- = : | S
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be mévihg is about twenty, giving ten for

days in & month on whieh a’boat should
v a T have but little doubt that this could

loading and unlpading, etc., and Pundays, an ‘
be accomplished. A glance at the statement ghows very plginly that the detentions
for loading and unloading were out of all propor tion to th8 days the boats were in
Loved system of management, whereby

the ddys of detention may be reduced toa minimum and those of travel increased to

a maximunt. It has to be remembered also that considerable numbers of private
boats arec available for.the tx‘&ns})qﬂ of

mical rates nd probably morg ;];”mﬂﬂy than the Government boats. The rate paid

for materigls carriod by privase boats is b Pics a-cubic yard'a mile, and the'charge |

o R 't

N ) % il X
5.6 Pies ; the difference covernig supervision and sundry expenses

: ,;a%,psiing the use of such boats’ Tt will not do to rely too much on private boats

which aro liable to be diverted*Wlanever more profitable work may offer, but on the

" other hand it has to be remembered thu, t},o works are not dependent altogether on

&
]

Government boats for the convgysnce of the paterials required.

For the transport of .stone of large size iron punts are required ; for the
dredge spoil boats iron punts are also much the most suitable, and it will be well,
therefore, somewhat fto increase their numbsr. The converzion of the hull of an

G. 0. No. 15, dated 7th January 1874 oll steamer and the construction of a
s No.139B,,, 2Ist ” nev punt of the largest size in use have
recently becn sanctioned, and I would recommend that, on the submission of

it .'::’é’sfﬁﬁws,s si% more iron punts be built. Furher additions to the plant should be
7 ‘dependent upon._ its béing shown that all tlat which is available has been fully

utilized. Hitherto, ag the Government are awre, the plant has not been maintained

in an efficient state, and it would be unwiseto add largely to the number until it

be demonstréjted that dxisting boats can be poperly cared for and fully employé 4T
do not myself ‘thigk that ten punts are requied for each dredge; I have certainly
never seen any dredge working so as to be alle to supply ten punts with spoil, and
probably five or at most six are as many as vould be required, unless the circums
‘gtances were exceptional, certainly but few ofthe dredges in their present condition
could find material for even this reduced nunber. I am myself in favor of using
drop or trap punts for dredges employed alove the anicut, as for ingtance in the
head lock channels. The mud taken up fromthese channels is a tenacious clay, and
much labour is expe.nded in getting it distriruted over the deck of the pupt in the
first instance #hd afterwards in clearing if from the deck. Mud so dredged is.
deposited either just above the under-sluices or in the deep rivér channels, and this

can be done with great’ facility with punts iaving moveable bottoms. It will be

well, therefore, to build the additional six pnts of this description; the details of

the ouly existing punt of this kind appeared o be efficient, Suc Prohirly but sliphl,
if any, modifications will be needed. P e ; -‘é.':" el :

. There aré: objections to the use of wood as a material for boats of this
kind. = So long as they are in constant use they can be kept in good order, but they

* deteriorate so rapidly when out of work that I am not disposed to recommend any
~-gongiderable additions to this description of plant. Nevertheless, under some

~eireumstances, small boats of Native construction prove to be very useful, and they
_are sometimes to be purchased at a low price, at indeed a cost not excceding

4

¢ materialss and that these work at fairly econos
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one-eighth of that of iron boats of 4 correspondiﬁg tonnage. Whenever therefore
the want of such boats is experi«?nceq and continuous employment for them can bé
found, it will be advisable to sanction their purchase and afterwards to dispose of
them when no longer required. Bogiy of the kind alluded to may be bought at

from 350 to 700 Rupees according to their size, and they are strongly and well -

built, while the lines of those of recelt; construction are very good. 1 shall be quite

prepared to recommend sanction being given for an outlay of Rupees 5,000 for the

purchase of such boats for use in 1874.75 on an application from the Distriet
Engineer supported by such informatj,n gq may show that they will be usefully
and continuously employed. It may he noticed here that it will be well to have
all the boats and punts numbered sonsecutively. - T4 these statements of the
Hoating plant the same numbers recur 4,d this leads to confusion and to difficulty

L 4, g o m ! s ’ ]
in recording work done. The numbers ghould the-efore be revised, and there should

be a register, showing the old and nev, yy;abers of all existing boats. When boats
are built the number should be giver as soon as they are commenced ;'md when
bought at the time of purchase. With regard to the éarrying power of the boats, the
information is defective, and I have ncticed that full loads are by no means the rule,

Different classes of boats are supposec to be able to carry certain numbers of cubiec

yards, and the load has been determinad experimentally by placing enough stone on

the boats to bring them down to the proper load line. Something more than this,
bowever, is needed, because a comperatively small difference in the quantity of

material carried during a number of rips by many boats will make a very consix
derable difference in the quantity o’ werk done and in the cost of that work.
Every boat should have its proper lad line marked upon it, and this line should
be placed as high as may be practicabe, taking into account the free board required
and the limit of draught in connectior with the depth of water in the canals. This
latter ought on most of the canals o admit of the boats being fally loaded, and.
generally attention is required whenewr boats have to be sent with & light draught
owing to shoals or obstructions. Fo every boat also the following informatiom

should be recorded.

‘ (1.) The dimensions over al ; and this should be done accurately, and not
* g g. No. 11—80  x 1158 as in the two statements, dated 5th

T BT T W omber and 13th December 1873,
No. 10—433 x 123 Diapanshiorz A o e
48 x 124 respectively, in some cases wit
No. 2228386 x 14} tions of importance for the same boat.®
834 x 143

(2.) The draught when unbaded.
(3.)" The corresponding di?%la,cement and weight of boat.
(4.) « The load draught and displacement.

‘ {5.) The tonnage or carryin eapacity.

~ (6.) The quantities' of materials of the different descriptions usuallg
carried constituting a %ll load, i.c., placing the boat db“yn - l?er
‘ -~ load dra.ughb line. Al lomhng stations should beprowded with
~ tables of the loads of all the'boats. S drel -

g = L

 pro¥id | e &
* larly important and some of tho old locks not efficient, it was determined to
~ gubstitute new first-class locks for the thres formerly existing at the 93 and 21g%
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15. In order that the management of t)*° floating plant may be systematized,
o yecommendation* has been made for the

Boat Superintendent. appointment of a Boat Superintendent.

% No, 872-A, dated 6th December 1873, Wherever, as in this case, there is ample
; erployment of a particular kind for the
most active man, it will gencrally be found| financially advantageous to provide
gpecial superintendence, and this is particularly needful where there is a large
number of men employed who may do much or little, and will certainly do little if

not looked after. Forty boats require probahly 20 X 3 4 20 X 2 =100 men, who

~are paid about 500 Wupeos a month ; an inerease of 80 per cent. of work done by

these boats would make 10 Rupees a montlt available, and it is proposed to spend

_only half this in additional superintendence, * Mhis, too, is only one part of the work

which the Boat Superintendent i. +, perforn®  The present Range Officer, Captain .

-Brockman, may, I think, be relied on“v. ;,;,0duce and maintain good and complete

arrangements, if the requisite assistance be given him.
16. This canal has since 1870 been in [course of improvement on an estimate
of Rupees 1,86,800. The work provifed
Cocasads ctnal, for was the reduction of the surface fall
and the consequent improvement of the navigation, as well as the securing of
or facilities for irrigation. To obtain these results an additional lock was
ded at Thossapudi in the 16th mile, and this line of navigation being particus

miles and at the junction of the canal with tide water. All the new locks have been

constructed and have been in use for some time. In several very important respects

the outlay has failed to secure as much advantage as might have been obtained had

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

The tail bay bridges are generally too low; circular No. 14, with the approval

of Government, preseribed 11 feef as the

Lock tail bay bridges too low. migimum headway above ordinary high

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

the tide appears to have been left out of consideration, 33?‘% the hez.idway is only

8% foot ; on this canal there was nothing to yrevent the minimum being exceeded,

while there was much to make it advisable and convenient that ample headway

should be allowed. At times it is difficult even for range boats to pass the bridges.
The arches of these bridges have been oonstrusted of brick and have been plastered;

certainly the faces should have been of large-sized stone; they have beeu already
damaged, and are not creditable. The

Locks not built in accordance with instructions. lepks have mnot been constructed in
_ %No. 80, dated 12th November 1870.  a~cordance with the instructions con.
i v b iy ~ tained in a circular* which was intended
to pmvﬁxit the repetition of mistakes which have now been perpetuated. © The
maximum time to be allowed for filling or emjtying lock chambers was to be three

" minutes, and this has not been attended to, principally because thg\*-@;mtbers and
W

valves have been fitted with serew gear, although in the circular it WA specially
pointed out that such gearing was unadapted to lock-sluice gates. The Idwks have
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not been built with side culverts at, the Jower end as prescribed, but with gate.

Z}?lvfs'k The canle below th.e I,_(o'v.m ilof:l»: is mich obstructed by the wash down of
. i 30 exacajatxonff s 5’[’0_11’ Wh’_Chishould be properly sectioned and slopéd, the
tic?e ] 1 f)lfse “Tl,th 501} and t?le dramage properly disposed of. The mitre posts of
his lock require a little adjustmenty 14 was filled in 5 and emptied in 4 minutes

35 seconds.
:

| e g | ‘ . 3
. 7+ 1% was supposad from. the }vater reports of the canal that a serious error

Levels of the Cocanada canal. E in the levels had occurred, and special

: : inguiries were

which the levels of the Thossapudi al,q Chintapilly lock #ils had been fixed, while
check levels were taken to ascertain, accurately the facts and to enable it to be
determined how the results of the ertigy could best be removed. The levels taken
showed that the sills had been built 4y, very nesrly their proper relative Jevel, and
that much of the apparent error was @. . whe gauge, for the upper sill of Thossa-
pudilock had been placed at the lower sill, ind this gauge having its zero 6 inches
from the end, occasioned an error to! that extent in the registered depth of water.
Longitudinal sections of the canal, as, designed and as congtructed, have been called
at no mistake of moment has occurred.

"18. These are in some respects Dot quite as officient as they might have been,
the cushion walls being too near the drop

Lock wers. walls, and the space t00 confined 0 kill

. properly the velocity of the water. The revetments in rear should be attended to
and made more substantial ; probably nanul revetment may be used with a-dva.ntageu
at any rate at a short distance from the wings. At the Madapafl lock weir U2
gauge does not give the reading from the still kead ; the lock uppexsill gauge should
be used to determine the depth of waber passing over the crest. ‘The rasdways of
the tail bay bridgo of the lock and of the weir bridge aré mof, though R
yards.apa. rb, on the same lev 01’ the latter being the hig‘h'er. Tt may’ gometimes be
proper, on the ground of economy, fo make weir bridges lowex: than those at the
locks, but the reverse can hardly evet be right. The left bank of the channel below
the Thossapudi Tock weir has been sarped by the water; nanul revetment would
"8$0p the ackion.of tho ourrents. The helding down bolts of the shutter bars e
weir are not vertical as they should have been. The earthworks aboub the Lt
welr want making up. ; '

19. Earthworks.—These haye for the most part not been exccuted with Suﬁid.ent

_care. Just above the Madapad lock the high bank on the ot R
before my visit, and when I was there the north bank was in 3 dangerous St t.h *

rear slope having slipped considerably. The soil is much of i slty Fuligh 8 S5

water-tight and, if properly put up, tie banks would have stood very well. The faulb
ﬂ gection from the bottom,

Seems to i}gve beep the neglect to carry up the bank to full

'?&mjning each 6 inch layer thorouglly, and the soil lately added had been throwm
. loosely on the upper part of the far too steep vear slope, and it was conseguently on
. thoslide.’ The Range Officer wasfurnished with'a sketeh showing how the bank
- Was tobe made good. * From Thossapudi to the 12th mile the earthworks are better
than in most places, but still not iﬁﬁiciently neat and regulal:-_-iﬁq_'h,e canal clearanced

for, but it ig satisfactory to know th

18
Vsl

-

s Aol shouldbe disposed F"Gr‘g',‘ﬂarly"asv required, and should not be throw%gzl;‘the‘ berms

made a8 to the way in

. e varvv'v“"‘“'f Ladlr. SR Y s

S
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- without regard to section; they are not only in the way when thus placed, but they
¢ause guttering and some soil getis washed pack 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
lock have been built with their rear wings

Distribution and other minor works. e
3 ' convex ingstead of concave. Below the

lock on the south side an aqueduct over the surplus channel has wings much too
- “short and not properly Placed. Inseveral respects the design of this work 1s unsuited

to the site. A highievel retaining wall has been placed very improperly at the lower

~ end, and this should be removed or lowers * * The Kykavole head sluice just above
Chintapilly lock on the left bank witt Layg . enlarget.  With six feet eight inches
on the lock upper sill the discharge wag' . ' to be about enough for 4,800 acres ;
the sill is about four feet above the lock sill. Just below the sluice there is an aqueduct
over a large surplus channel or drain, and this prevents the shuice 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.
The new bund on the right bank is nob

at all what canal earthworks should be; lower apron very irregular, five to three

Surplus weir at head of "Tooliabaga.

et 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 rendered it necessary to dis«
-

charge water. The serew-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
ingsead of cutting the ountfall into the
: Biceavole drain first and then working
upwards, the work has been done in such an unconnected way that it has been of
little use and the water cannot geb away ; it was on the same level as that inside
the canal, although this level were the drain cut through would be reduced five or
six feet. There is a great deal of swamp which will be reclaimed as soon as these

drains are finished.
93, This is nearly finished. I8

Kykavole drain,

thatched over the centre room and tiled
ab the sides. In the hot weather, the
Chintapilly Rest-honse.
cather: The doors have by mistake been made a good
d, and they are somewhat inconvenient. _ >
: 94. The nose between the canald
Bifurcation of Samulcotta and Cocanada "_”‘“’15‘ should be revetted to one foot above full
i supply level. . G el
aices above the double lack require water wings
: e A "7 on the lower side. These can be added
part of Samulcotta or Junotion canal. ¢ Repair Funds, the object being to
reduce the cosb of officient maintenance. The new a.surplus sluice in lieu of the
weir which was destroyed in 1870 has concave rear wings of very good form; the
ave been placed at the outer end of the wings instead of ab

cushion wall ought to h : : :
some feet -above this poiut. The rough-stone revetment below is not substantial
| : 5

me as being close in the cool W
" deal narrower than was ';ntende

25. Soﬁu; of the irrigation sl

Lower

- priacipal Toom may becool, but it struck -
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not been built with side culverts a{/ the lower end as prescribed, bub with gate

valves. 'The canal below the Kovur 1,07 ;s much obstructed by the wash down of

the lock excavations or spoil, whichighoy1d be properly sectioned and sloped, the
face dressed with goil and the drainafe properly disposed of. The mitre posts of

-e <

this lock require a little adjustmenty 1t was filled in 5 and emptied in 4 minutes
35 seconds. -

s 17, Ttwas supposed from the Jf’mter reports of the eanal that a serious err:;tl'
; ada ¢ in the levels had occurred, and ﬂspeo"

| Levels of the Cocanada canal. %‘. il wend O WY .m
which the levels of the Thossapudi alpg Chintapilly lock #118 had been fixed, while
check levels were taken to ascertain, acourately the facts and to enable it to be
determined how the results of the erﬂor could best be vemoved. The levels taken
ghowed that the sills had been built df vory n outly their proper relative level, and
that much of the apparent error was a... wthe gauge, for the upper gill of Thossa«
pudi lock had been placed at the loweil‘ sill, and this gauge having its zero 6 inches
from the end, occasioned an error to! that extent in the registered depth of water.

Longitudinal sections of the canal, as, designed and as constructed, have been caHQd ‘

for, but it ig satisfactory to know that no mistake of moment has oceurred. |

" 18. These are in some respects not quite as efficient a8 they might have been,
the cushion walls being too near the ‘c"lr«?p
walls, and the space too confined to kill

. properly the velocity of the water. The revetments in rear should pc attended to
and made more substahtial ; probably nanul revetment may be used with adv_afltagei
at any rate at a short distance from the wings. At the Madapad lock werr the

Lock weirs,

gauge does not give the reading from the still head ; the lock uppex sill gange should

be used to determine the depth of water passing over the grest. -~ The roadways of

the tail bay bridge of the lock and of the weir bridge are not, A ; :
yards apart, on the same lovel, the ltter being the higher. Tt may sometimes bo
proper, on the ground of economy, fo make weir pridges lower than those at vthe
locks, but the reverse can hardly ever be right. The loft bank of the channel below
the Thossapudi lock weir has heen scarped by the water;
‘8top the action of the currents. The holding down bolts 0
weir are nob vertical as they should tave heen. The earthworks
“weir want making up.

{ the shutter bars of the
about the lock and

@

care. Just above the Madapad lock ‘he high bank on the south breached Bom‘?,time
‘before my visit, and when I was there the north bank was in a dangerous st{*‘_"_‘"’ th b
rear slope having slipped considérably. The soil is much of it silt, but it is quite
“water-tight and, if properly "puf; up,‘ the banks would have stood very well. The fault
‘seems to have been the iieglect to ca up the bank to full gection from the bottom,

 tho slide.’ The Range Officer was furnished with  sketeh showing bow tho bank

©Was to be made good. * From Thossspudi to tho 12th mile the earfhworks are b

 than in most placos, but sl nok suffiiently neat and regulat+Fhe cansl et S
S Bl ba dlspﬂﬁea regularly as required, and should not be

o= AR, E 7

A
o

though only a few
nanul revetment would

19. EBarthworks.—These h%we for the most part not been executed with sufficient

= -yamjning';aia.cvh, 6 inch layer thorouglly, and the soil lately added had been throwm
~loosely on the upper part of the far t00 steep rear slope, and it was consequently on

thm@%n the berms ‘

2N it o o R,

-3

~ end, and this should be removed or lowery *

s
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 without regard to section; they are not only in“the way when thus placed, bub they

dause guttering and some soil gets washed back into the canal. They may often

~bo 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.

920. The irrigation sluices on the two sides of the canal above the Thossapudi
lock have been built with their rear wings
convex instead of concave. Below the
‘lock on the south side an aqueduct over the surplus chanuel has wings much too
{ ghort and not properly Plaged. Inseveral respects the design of this work is unsuited
‘to the site. A high ievel retaining wall has been placed very improperly at the lower
_ * The Kykavole head sluice just above
C,hinta,pilly lock on the left bank Wit Layg : enlargad With six feet eight inches
on the lock upper sill the discharge was'it ' to be about enough for 4,800 acres ;
the sill is about four feet above the lock sill. 'Just below the sluice there is an aqueduct
over a large surplus channel or drain, and this prevents the sluice sill being lowered.

21. Has three bays of ten feet each ; masonry very rough, and the string courses
should be dressed to look a little better.
The new bund on the right bank is not

at all what canal earthworks should bo; lowsr apron very irregular, five to three
" foet of water on it ; drain incomplete and choked with weeds of all sorts. - The weir

Distribution and other minor works.

Surplus weir at head of Tooliabags.

" had not been used but subsequently a heavy rain-fall rendered it necessary to dis-

charge water. The serew-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
insread of cutting the outfall into the
' Biccavole drain first and then working
upwards, the work has been done in such an unconnected way that it has been of
little use and the water cannot get away ; it was on the same level as that inside
the canal, although this level were the drain cut through would be reduced five or
‘sixfoet. Thero is a great deal of swamp which will be reclaimed as soon as these

Kykavole drain.

drains are finished. el ;
93, This is nearly finished. It is thaiched over the centre room and tiled
el at the sides. In the hot weather the
Chintapilly Rest-honse. s

me as béing close in the éooi weather: The doors have by mistake been made a good

_deal narrower than was intended, and they are somewhat inconvenient. . . .
el 24, The nose between the cana

_. prijxciﬁa.l Yoom may be cool, but it struck

Bifarcation of Samulootta and Cocanada canals. should be revetted to one foot above full

. . - supply level. .

SRINEL Son_iz of taha mgataon sluices above the double lock require water wings
ST Rl e TR oy the Jower side.  These can be added

from Repair Funds, the object being to

fe&m the" cost)t.)f eﬂ’ic_ient maintenance. _"I‘hg new E:sm'plus gluice in lieu of the
weir whioh was destroyed in 1870 has concaye rear Wings of very good form; the
o boen placed at the outer end of the wings instead of at

cushion wall ought to hav : -
some feet -above this point. The rough-stone revetment below is not substantial

Lowe;' pa.rt of Sﬁmﬂobtta or J &ii;ﬁon canal.




' 22:64, the revised bed-lovel being 21-75. The actual depth ©
R il i 6'76"“'659“’0 much. Lower sill 8} feet ar two fee
~ The lock walls are 2:20 foet above full supply Jevel, whiow ill do V'Y well,
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eno‘ugh. The shutter works very easily, much more so than might have been
anticipated from the high piteh of the serew. On the channel below there-are two
rough-stone drops which answer their purpose, but are hardly as substantial as
they-should be. The earthworks in the neighbourhood of these masonry works
require to be put to rights. ‘
26. Jl[u-ndapetm ()ana»l.-—-’l‘his connects the Cocana,da a.nd CoringB canals-
The nose at the off-take from the former canal should be revetted: :
Surplus weir into Tooliabaga, drain, one mile above Thapeswaram. The

2 : ) ementS to this weir, which were
e, Duuagraphi 22, Procoodings of 4, oongiov 0f & masonry cushion wall anc
et L ‘1? shutt<rs with screw gearing, have not
: ¥ . yet been earried out. The platform

bridge should be shifted eightcen inghes to the northward, and its width reduced 50

as to enable the shutters to be got at conveniently. . |

Thapeswaram Lock.—A new gecond-class lock which will be ready for use
as soon as the lock gates and valves have been fixed. This is the only new

- lock in this part of the delta which has been eonstructed with side culverts at the

| +: Jower end. The lower sill has "been

Memomndt;m paragraph 22, Proceeding : oy . directed.
Madras Government, 18th IAproiI m‘f;ﬁ’f built at 19 ')Oxinstfzad ofFI'Q 00 as e
ik *  The upper sill is at 26:00. The face
looks well, but there

work of the masonry
is a great deal of very small stone in the walls. The tail bay bridge arch is of
brick, which is unsuitable. :
Lock weir—~On my last inspestion it was stated that the then existing weir
was a good work needing only some improvement to render it officient, and thab
therefogo the new weir included in the estimates would not be required. The new
weir has nevortheless been built. Tts erest is at 29:16, top of shutter 32:00, ﬁ?or
1950, cushion wall 22°00. Tt woull have heen better had the floor of the cushlfm
been at 17-50. It would have been easier to build and not more oXpensive, Wzlﬂe
the depth of cushion would have been greater. The rear winhgs are too short. Parb
of the floor has failed” owing to the use of too small stone not fully dressed or
properly bedded. The floor has besn temporarily protected by raising the 0“31‘:3“
wall 8 foet by a bank of roufh stors, The cyclopean stone of ;b foor e i
one foot thick instead of the usual allowance of tWO feet, and the cushion wall .WS?
reduced in height one foot. The st plan will. be to lower the floor two feet;
~ the face-work good. : :

" The masonry works (old) of the two irrigation chann Tt
right bank just above the lock)worg designed without any reference t0 locald::ic:z;le
stances. The wing walls are not suitable. The aqueducts o.ver the same i
 differ widely in level though there was no necessity for this, and. altog:; o
: ‘{}'bngemqnts are very far from creditable. The lower part of this can
27, Coringa Canal, Alamur Lock.~This is a short distance from the heaq ;f th:
canal which takes off from the Bank eanal in the 14th mile. The upper sill 18 &

f water on the upper

§ Jegs than intended.
], as there

Improv

ols taking off from thoe

,‘v«,,]', e, |‘ -

sTEie,

P S o

- Engineer, and though a single work,

 for like most such works the wings arc
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is to be a surplus weir into the Takee just above which will relieve this and also

the Bank canal when necessary. The lock lower wings have not yet been buttressed
: a- stated to be necessary three years ago

Memorandum, para raphﬁ 21, Proceedings of s :
Madrs (jo&.ngent’ 18tk April %871, n aly, The lock weir of the sanctlonefl
No. 1,077. estimate requires entire revision, as it

was designed to discharge the surplus,
which will now be separately provided for by the surplus weir. 'The arrange-
ments have been settled in detail as regards the dimensions of the weirs, and
1no time should now be irst in preparing the designs, and after their approval in
carrying oub the works.

" Nullur drain aqueduct—'L'ss water was very high, anddit does not get away '
freely on the lower side. The aquedusias been repaired and the tow-path widened ;
revetments required on the canal in continuyuion of the up and down stream wings.
This drain is an affluent of the Takee. !

Kartair aqueduct.—Water was higltanc  ad been one foot higher, but it has a
fair outfall, Gauges should be placed on ver and lower wings or elsewhere as
may be convenient to enable the discharge t e caleulated.

The Ootramilly trrigation sluice opposits the twenty-third mile-stone should

~ have its wings lengthened and its shutters made efficient.

Bridge at Undur road.—The headway wis twelve foet above the water in the
canal and eleven feet above full supply levelas intended.

Memorandum, paragraph 21, Proceedings of Vellak Lock.-—-—Fw.e foet fox.n' mq}les
Madras Government, 18th April 1871, of water on the upper sill. ' The improve-

No. 1,077. mentsrequiredto preventleakage through
ths side walls have not been carried out.
Vellah north side channel and  Yennamedula chemel dividing dam.—This isa
rather large work of "two spans of sixteer foet each with cast-iron posts for
Tt has a broad roadway over it. It is a very ugly work, very
wed as & bridge, and with rothing to recommend it s a
it on Colonel Fiscler’s sanction, when. Superintendingv |
in order to bring it within the limits of local
sanct.ion" it was conside’[‘ed as two WOI'kS. Tha construction 01: & brldge ha,vmg reany
nothing to do with the regulator would not in any case have been proper, though
it is right to accommoggte the publie when fhis can be done without materially
adding to the cost of an irrigation work ; just above there is an aqueduct (cld) with
a very heavy fall over it. A regulating weir selow this would have been a suitable
addition, and had proper wings been added to the aqueductit would have been well,
about ne-third of the proper length. The
two sluices supplying these channels will nsed re-construction. A considerable
drainage passes under the Mundapett canal just above its junction with the Coringa
canal and then runs along behind the left bank of the latter until, passing under
the aqueduct above noticed, it enters just below the Vellah lock. ;
Most of the irrigation in the reach above this lock is supplied through tempo-
rary palmyra sluices, a very dangerous

arrangement and one which must be

superseded by permanent works without further delay, especially as a breach in the
acanl bank with the deep drainage channel alongside would be a serious matter.

regulation.
unnecessarily high vie
regulator. It was bu

Trrigation sluices required.
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be allowed above this lock. At present there is 10 10
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Lock Weir~Revetments are required to the lower wings. Shutters with serew
gearing should be provided as soon as possible for the regulation of the weir.
Munjair Lock.~The repairs and improvements pointed out as required at this,
; lock have not been carried out. The
tail bay bridge is low, and we were
detained for some hours until the water on the lower sill had fallen to eight and a half
feet. Similarly the improvements (clearing of bushes and formation of tow-p os)
to facilitate navigation in the tidal creck below the lock have still to be excouted,
but some dredging has been done. :
Irrigation sluice above lock, left bank ; the rear wings are good guAGEE o
three and a half feet. Similar wings in front where they should have oo i
Shutter inefficient,.
28. This is a branch of the Copiuga canal. A good deal of work ought to
have been done to this canal in the last

_two and a half years, especially as rega.rc.ls
arrangements. The banks are 1n

Memorandum as above, paragraph 21.

Injeram canal.

earthworks and ‘providing proper distribution -t
many places barely above full sfpply There are a great many Trngafillon 02:::.{ e%
without sluices and, as usual, they ar¢much more NUMErous thz%n is ab at :]fcnatu gai
they cause waste of water and are dargerous also. This canal intercep S” e ptiis
line of drainage in several places, anl the arrangements Benaes s to‘ : w;e zvater
evil and to provide readily for the escape of all rainfall an(.l (_?ther dxmua?e. i
should receive early attention. In tie twenty-eighth mile for mst:lmce the‘re iss s
swamp on the left bank which can b easily, and should be, drsineslo S
crossings all need attention. and
New Venlur Zscape weir—An eReient work of one bay gk Len fwtliog; have
one-third feet going over, and the offflow quite quiet. o el
been sloped to one foot above full sipply level
Bridge over conal at twenty-sevin miles.
which should be added.

Yerrapotharam lock.—The revetments of the
six feet of water on the upper and three and 2 half
will be a convenience if room for tursing a steamer OT ©

This has no tow-path, a convenience

chamber will soon need repair,
foet nearly on the lower sill, It
ne of the larger material boats
rning place on this canal.

20. Completion estimates for these have recently® been submitted to Govern=

ment. The canal is generally in the
Bank canal. -
® <ame stato as on my last inspection,
¥R goet e A no remarks here are necessary.
the District Engineer to dis-

e renting of the canal berms
The

and

80. Thave considered it necesgary to instruct
continue th :
and banks for grazing purposes.

Cattle grazing on the canals,
cattle, especially in wet weather, do a great deal of injury to the SRy

; :',"l-ley must be excluded entirely from the canal banks, except first at regular
- crossings and secondly where the banks are used also as cistrict roads,
 there will be a maintenance allowance for keeping the bank in. proper order. The

and then

Tight to out grass may with advantage be rented out. At first at any rate this will
‘probably cause & diminution of the grass receipts, but this is of minor importance

i
s
.
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.ultimately ; the grass entting will, I think, pr(})duce as much if not more than the

grazing rents. |

81, The necessity for providing a sufficient number of these and of making
. ' the: 2 efficient by giving suitable ramps
714 LotHomRnys. properly paved or metalled was noticed
at tihe time of my last inspection at the
end of 1870, but the subject has not yet
received the attention it deserves, and
but very little has been done dul?ing the t.hreeé years that have since elapsed. It is
a matter of very eonsiderable importance and, as the District Engineer’s attention
has now again been specially called thereto, o further délay must be allowed to
oceur. In all directions the beriad gre cut @away and the canals injured by the
aattle crossing in numerous places, and ix +}e Central Delta on the Gunnaram canal
not only have the berms disappeared but the * inks themselves have been scarped to
an extent which will render a considerable  tlay for their restoration necessary.
The first thing of course is to provide a suffi. mi number of suitable crossings, and
then the villagers must be required to keep t ir cattle to these. It will take some
little time and patience to put a stop to the smproper practices which have been
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-
Bissarols dvain; vole, but it is really a continuation of a
Bstimate Rupees 65,000, considerable upland drainage on the left
Expenditure to 31st December Rupees 81,484,  bark. This drainage might without

much difficulty have been taken under
the canal, as the fall of the country is very great. The escape, by which water find-
ing its way into the canal is discharged, has tFree bays of 131 feet span each with
cast-iron posts and planks ; these, as pointed out in thereport 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 leng{ihened to form a shutter platform ;
each bay should be divided into two or perhapis thre% as the depth of water is con-
siderable, by cast iron standards, and shutters with screw gearing should be given.
The fall from the escape into the drain is very rapid : the soilis very tenacious, and
if the eseape lfiscars 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. ;

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
13 miles. At the first the wings are seven feet one inch instead of seven feet eight
inches as provided in the design above the body wall, but they are probably high
enough. The earthworks behind the wings are much below the tops of these walls ;
Executive Officers should be specially careful to see that such work is properly and
completely carried out, accidents from this cause are numerous, and the responsibility
for these should certainly rest with the officer in charge ; revetments are required at
the upper wings, especially on the right bank. There were the remains of a temporary

6

Memorandum, paragraph 16,
G. 0. No. 1077, dated 18th April 1871.
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‘dam on the drop and this is altogether improper i was placed there for the better

supply of the Oolapilly channel, the 8i]] of the head sluice of which is three feet below, , '

the crest of the drop wall. This head gluice is a common looking work by no means

& oredit to the range, and it is doubiful whether the vent is large enough. The
earthworlk filling in to the wings hasiheen very badly done without tamping. Front .

wings are at right angles to the axily’of the thannel, which is not a good arrange- . -

ment ; the sluice is without any ’P"‘Qpér risans of rogulabion ; Foburn GpFeRts BYe

.devéloped below and above this work with their resulting erosious. At the sharp

_ bend between first and second drops| 4 litHe revetment is required, and here also a
 paved ramp on either side of the dr an% is needed for a cattle crossing. The wings of
the second drop are certainly t00 10w, and they should be raised two fiet; the water

passing down in October rose to within wo feet of the top of thegoping, and there
was but a small rainfall to what Wil geens 10 some years. Attention should, as

early as convenient, be paid to the inl'ss for branch drains. These must be treated
according to circumstances, and the ,xperience of a,peggon or two was needed to
determine the best arrangements.  ending the construction of masonry works,
these inlet openings ghould be spann(d by palmyra, or other temporary, bridges.
The highest flood-marks of each yea, at moderate intervals of distance should be
.reoorded' on the longitudinal sections, the dimensions of the drain being also placed
on record. The measures carried oht are tentative #hly, and it avill depend upon
observations of discharge compared with rainfall how far the drain should be widened
o be fully effective. As yet also the feeders of the drain have not been opened up
and made efficient, and it is probable therefore that considerable additions to its
capacity will be found neoossary. t’}his Biceavole drain is to relieve the greater -
part of the country betwoen the Samulcotta’and the Cocanada canals, and also to
“oarry off a great deal of the cross drainage of the former. e

83. This is the next main drair to the southwards. The old Tooliabaga was
partly occupied by “the Cocm}ada canal
which also croseed the former several

Expenditure to 81st December. Rs. 74,176,  times leaving loops, the outfall of which
| : ¢ was consequently obstructed. The im-
o provéments consish in re-es-t-a,blishing a continuous line of drainage to the south-
~ ward of the Cocanada canal and in greatly enlarging the eapacity of the drain..
* Here also the maintenance of records of flood levels is very requisite in order to fix
- the ultimate dimensions of the drain, and care must be taken that every part of the
,dbur;try between the Cocanada, Mundapett and Coringa canals is connected by
suitable branch drains with the Tooliabuga or with some other convenient qutfall,

34, This is the third, great drain of the Eastern Delta. Its head ig at the
= iRe Alamur lock on the Coringa canal, and
it will relieve the country bebween
the Coringa and Bank canals, as algo @
R ‘ __ considerable area to the west of the
~ Mundapett canal. . No work had heen done to this drain up to the time of my
- w“m, an& the delay is very far from satisfactory, as sanetion for the work
" had been given two and a half years before. It is intended to take up the

Tooliahaga drain, estimate Rupees 1,38,100

‘Takee drain, ‘ee'ti_mnta Rnpees 2,66,300.
Expenditure to 31st December Rs, 5,307.

i w°ﬂ‘“s°1‘°u3}! this year, and it may be expected that a very great improvement

¢
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mile per second, ora little under one and one-
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in the state of the country will be the imuyediate result. The estimate provides

abuts on, but is not as yet connected with,¥ ¢}, Takee. The levels of the flood

. > g

g e i A& i

for enlargement and embankment down to thn{ torer end of the Injeram canal, which

waters of the north-cast monsoon of 1873 Xhor that the circumstances of thig
drain are not what were supposed when the ‘Estina(m was prepared. - It appears to

be certain that the water at such times Willlj risc much higher than was expe(’;md’,’»* 3

and that this is pechaps hardly avoidable. Thg jain i3 a very small affair at present,
but then large tracts of country are liable tq suomergence for many days, and the
drain proper is buta very small part of thy means of discharge. The District
Engineer was requested to have the flood 14re]y transferred to the 1ong'itudiilét'1
section ; they were noted at the end of the T) Y11 eanal and at the bridge on the
‘road to Kotapilly, and no doubt they have el Lince ascertained at other points ; it
will then be seen what modifications of the a = | sonents sanctioned will be neces-
sary. Probably the chief alteration will be ’ ,fd to be a considerable ra,ising' o'f ;
the embankments, and generally this may be e |
the spoil from the cuttings will be greatly i  ccess of the reguifements of these
embankments. The Nullur and Kartair bra ;drains and probably many others
will need much improvement, and the arrangc -ents for receiving minor drainages
and preventing back water will require carefu ttention. HEvery endeavour should
‘be made toplish forward this drain ; the cour s greatly in need of relief, and the
worFiﬁL’"EBemfore, 'm'rvery'impq:t\ant one. At . time of my visit four feet of water
‘were found over a considerable area entirel £ the

Below the Injeram canal no improveme  have been provided for; but mtha
first couple of miles or soa good deal of en ' pking will have to be done, and at
loast one straight cut will be required. Low, down the river is of ample dimen-
sions, and a little embanking here and there v\ be all that will be necessary. ,

The flood which I saw at the end of Octdrer was the result of only a moderate
Kotapilly road bridge which-has a span of sitty feet, the siean width of the drain,
as designed, will be 1473 feet. The water was over nine feet deep at the bﬁdge, :
and it was at one foot two inches below the wder side of the girder. The surface
velocity was estimated, for it could mot be neasured, at six feet a second ; aﬁfl‘,‘if
the mean velocity be supposed to be five foet mnd the depth nine feet, the discharge
would be 2,700 cubic feet a gecond ; the area draining into the Takee above the
and the discharge 3105 cubic feet per square
' sixth inches in the twenty-four hours,
joned dimensions of the drain will

rainfall, and far more water will occasionaly have to be discharged. At the

bridge 1s eighty-seven square miles,

From this it ‘may be gathered that the sanct
probably not be found too great, as not only ‘ . )
but, for the convenience and well-being of the néighbouring country, t%;\e flood must
be passed off at a lower level if possible. ik

35. It has been proposed to place a tidal lock at the tail of thga Injq;-g,n;' cggal
and to make this line the outlet for the

N;;gigation of the Takee. - Bank canal navigation. With embank.

ments arranged to Scr

much improved, but I doubt it ever being made comparable for convenience wit

B ‘ ‘ A , utside- the';prober channel of tﬁe o
‘drain, and there the steamer in which we had ' sended the Takee was turned round.

~ 1

ted at little or no expense, because

‘mast a larger rainfall be provided for, «

ve aleo a8 tow'.paths, the navigation will certainly be ver{ :
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a regular canal, owing to the numerow’ bends which occasion shoals and the trans-
ference of the deep channel from i to side. At present the navigation +is 80
difficult that- it is but litile used, hofagh there is for most of the “ay up to the
Injeram canal a wide deep channglan(d above that a deep channel for some miles,

=

wide enough for boats of consideralic t¢inage. - The mangrove growing on the banks,
and in the upper part trees overhaigifg the channel render tracking impracticable.

When these easily removable difficilti¢® are done away it will be seen whether the
traffic will increase. The drain ought’ then, to be at least a useful subsidiary line -

of navigation. There is evidently s strong desire to extend cultivation along its
banks, gnd Whel% che drainage is me-1¢ cfficient it may be expected that the waste
lands will-be rapidly taken up. So; | Private and as is generally the case irregular

embanking has recently been carrieq 1ty and it will be better to arrange as speedily

as may be for superseding these anq e necessity for all other detached bunds by
continuous embanking wherever the 4vel of the lands is below maximam flood level.
The mouths of all the subsidi.af*y gl weli should first, temporarily, and afterwards
permanently, be bridged to facilitat« -owing and communication generally.

36. Branoh drains should af weir junétion with main drains when the flood
water in the latter is liable to rise above
ground level, should either be provided
with self-acting sluices, or they shoi | be embanked on both sides for such digtanca
as may be necessary to prevent bacl vater spreading over the country. It may be
noticed that self-acting sluices wo d diminish the quantity of silt deposited by
excluding all foreign water; and, a the mouths of branch drains usually need to
be bridged, it will generally be ecor nical to make these bridges self-acting sluices.

87. At the end of October at ut twenty-six miles of: the right bank of the
river were inspected to see its condition
and the defensive work which had been
recently carried out under the Digtict Engineer’s orders. Altogether thirteen
groynes were, Lieutenant-Colone] Fisther states, constructed before the river rose;
but according to my view of tho subjict, and according to the orders issued in the
analogous case of the two branches »f the Godavery below Dowlaishweram, the
proper course would have been to pupare a survey first, ascertain what changgs
had occurred, and, as far as possible, vhy they had taken place, and then determine
what should be done or attempted.

Inlets for branch drains.

River above aniout.

i A chart of the river 18 essential to its proper treatment. It is impossible to
tell what is the proper alignment for any particular part of the river bank, improve-
ment, or plantation, without a chast. Itis also very difficult to fix the sites of
groynes wit_;hout levels and soundings. Permanent bench marks at quarter of a
mile intervals should be fixed on or near
the line of the new embankment,* and
cross sections from these, with inters
mediate soundings where necessary, ~tould be taken yearly. The principal sets are

at or near the villages of Covoor, Koma-
7 IR e radave and Thalapudi; and the atlas sheet
shows that erosions at these places are of long standing, though how far they have

Polaram.

No. 94.

extendeﬂ dm‘mg th‘e hﬂb fifty or sixty years and during also the last ten or twelve
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years can be determined only by comparing the atlas sheet, and the comparatively
recent revenue surveys, with a survey of the pink as it now exists. Some consis
derable slips oceurred at the close of t-he*fres':noc this year, and after some progress
with this season’s nanul planting had been i deh.' All these sets must be dealt with
by working down from above and planting ¢t 50 a8 to recover lost ground grads
ually up to the proper alignment ; groynes ms_ ., required in some places to estab=
lish the plantations ; but their localities, lengt ' sivection, &e., need to be determined
on much better data than were available last 6cbober; and the causes of the deflecs
tion of the currents agsinst the bank must be .scertained, and, if possible, ramaved.
There are some very lat'ge iglands and sand—b:anks in the river above Rajahmundry,
and the shape and position of these are intim. . .1y connected Siih tha (irection. and

o

e < A e

"gtrength of the currents, Some tims may b Yequisite for obtaining the informa~

tion on which radical improvements can be p1" 3 andin the meantime operations
ghould for the most part be confined to the jogtion of the face of the bank by
nanul, and to planting from the upper ends ¢ o hays downwards, within the line
joining the head-lands, to such extent 88 Ma&  » yyacticable with due regard to the
maintenance of the outer-margin of all such  “tations on such a line as will serve
gently to divert the currents by taking the 4 yery small angle. Two or three
miles above Polaram there is a temple on SR e o e iver, and
below this rock a sand-spit has formed on { some private planting has been

 done. This should not be permitted, as th le width of the river here is below

rather than greater than that which is nee¢ 14 Jand gained from the bed would
tainly be lost by erosion of the banks, ; much mischief might result from

[ "

cer
diversion of the currents. |
88. The systematic treatment of t'hef 5 ordered in G. 0., No. 377, dated
' ebruary 1871, and charts connected
the Revenue surveys were to be
wed as an essential < preliminary.
. ey establishments were sanctioned
made ; but, as has @y been reported,* the District Engi«
. ; % did not appreciate the importance
*Pro. of M. G, No, 2411, dated 14th Oct. 1872, ( ,charts, omitted to push forward the
B Re1962 3gud July (0> ys, and to connect those of the two
sof eachriveras fast as the suceessive
tentral Delta having been destroyed
re, the result is that the charts arve
. yet ready, and it will be some little
he T nue surveys moreover which would
a state of the banks and islands ten
ach Range Officer should be supplied

Rivers below anicut.
Gowtami-Godavery,
Vasista-  do. :

and some surveys were

-

gections were comploted, and the survess of
G. 0., No. 1862, dated 99nd Joly 1873

time before thoy can be completed. The
have afforded valuable information regarding
to twelve yoars ago have hitherto been ignorec  ach B |
with the one inch to the mile maps, as well :jth the large scale village maps con-
taining the river margins in connection witt ' subject. On t,'he other ha-nd‘, M
trary to instructions, defensive works havec  inued to be carried oub on estimates
ganctioned locally. = In some cases, a8 on left bank of the Gowtami-Godavery
for some distanc
ful, but even here it may be noticed that ns

o below the anicut, the dei: ‘e work done has been fairly success«
! of systematic treatment, the urgent
: 7
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. Yemains to be done,
e Yop an;t::- s‘;:y &11;0;9 this three :w groynes were constructed last season to = :

e e t, which res onisi i R ]

R s e i s rtion o B et el
~oblique, and in that resnant .. : , -
iy vﬁq Ve"‘f’:;: ;n tha.t Spect, moh ' tter thas the old ones; they have too greata |
" suffored some g Po8ly mear the sot, and their longth is insufficient. ey e
T Miver of thie Ie rings f..rom-t;ﬁe_mg freshes: . The nextconsidersblesstdownthe |
e e wkapilly, and an extensiv |

o Dent improvements may bo ¢ cled here by work

} -r

Proceedings of the Madras (idvernment, Public Work Departm?nf,
- 15tk July 1874, |

a (]

: A g;

::nts of tl?e moment have been me&f the multiplication of groynes, and this isnof S
economical arrangement. There . 5 no record also of the state of the river before i

and after the construction of the ﬁevcbr al groynes.

On the left ban ' : . 2 it A
B it i ]its an t:;; Gocm’,m Pgmmz:; e:t];::k: below the head of the
river. It should bo turned to g:» AT gf S 3948 oup‘ instead of dow.'n the -
the bank. The whole of G P ou with the proper line of &
want plantin 25 the face of the river bank and a small width at its base
e g up W:lﬂ] lunka grass, IT'he line of the bank here is apparently very el
2 '_;hcorrect and it can eagily he Pu‘served, e
ﬁlt‘ther'fn]'uoﬁ (-)Igf‘)ola groynes and _ 'tching have st.?.ad well and prevented any
of the river 31 > MPOFtance, but the have done =0thing towards: the rectification |
TR Zlgm. A sana panie oS pnv:..ilel to the river bank at a distanceof = =
e Y?r 1:.-, and the chana 1, Woen is degp with a rapid current. On the :
oot e of the sand baf\k there is wide but shallow channel which tails into tho
deep chtamne;l.b).r one principal and everal minor openings. The entrance to the
5 Iﬁ; an':.:;ne 15 just below a rathep vojecting point, and the current here setsat =
thi “ :res 30 the bank or somew], in a reverse or upstream direction owing to : |
closegli) :r} - of the sand bank bei; a long-ehallow spit. This entrance might be
= grass}; 03:;‘;8'}) the bed all aeross om the groyne to the spit by means of durbah g
Bides outward % :"‘S's, oF stone, woy g from the bed upwards and not from the i |
whole, be bene,ﬁ :‘:;r,e this done, how ver, I donubt whether the results would, on the
of the sy bank04 3 f:ol- .t,hc»ugh the V_holc of the deep channel and the greater part -
end of thié e d‘;‘e within the prop line of the river bank, the cloging of the upper = . ;
Ay nel would lead to th loepening of the shallow channels lower down. &
et ae e L THta dlake SUETeY M MR TSR G SIS
TS use t}xa,t‘ some of the roynes could not be identified. A great deal

as been planted and mu - of this is thriving well; a great deal more

Brm——

 of 10 general b sfit. - Tho direction of the groynes here is

AR e

‘was here constructed many years s . i Hed

1 & more oblique dircction and lengthen,
breached ; it should bo turned towards

" - "

St Sidé and to the position and direction of shc"*

"~ About ten miles below anicut.

e
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Lo face of the bank; there is but little
ream. Nanul must not be allo.v;re.da 7
an extengive sand

Nanul planting“was going on along

. foreshore, the groynes not having diverted th:
~ to grow on the sand banks.- Opposite the , b mile there is
bank - occupying part of what should be the leep bed of the river, and there is
some nanul upon it which will soon and rapidly increase if not attended to. '

The Pillunka set a fow miles lower down s comparatively a recent one. It is
the result of .the opening or deepening of. the ‘hannels at the head of and through
Govalunka, communicating with a narrow dee; channel to the north of that island.
One groyne for this =af has been sanctioned and a second 4 little lower down
e : il probably be required ; but the proper
e :;gf iy HEK S TR gy

" eannot be determined until the chig ara coﬁlpeted; very considerable changes have

~ oecurred here since the atlas sheet survey. wope made, and even since the time
of the Revenue survey the alterations wh. aave taken place are very apparent.
The right bank of this branch of the Goday ™ I did not gee, but the origin of sets

. on the "lefs bank will be traceable in many ¢ 8 to the configuration on the other

In the upper part of the VasistasGoc ry on the right bank is the Kaka-
g i wrru set on which a considerable
e ‘ snditure has been incurred without,
i my opinion, any beneficial results, in some places the groynes have
 aggravated the erosive effect of the currer ind I have been obliged to direot

their removal. This sot must be traced bac  Vusvuntwada on the left bank, and
‘a remedy must be sought in an improved nment from the anieut downwards,
This st has shifted a long way down the »  since its commencement some years
ago when & part of the original line of the .k canal was carried away. At that
' point: the bed has silted up for a width of ¢ -al hundred yards. As far asIwas
 able to judge without the aid of charts the  has nearly reached its Hipife, bokwk
. ope place the margin between the Bank car  and the river bank is so very small

- that some protection is emergently necessar and it appeared to be best to afford
- this by a massive stone pitching or revetme & the too of the bank to about a yard ©
. above low water level, and above this by gr.  or nanul revetment; the bank above. 0
- —and below is to be reduced from its present % ‘gular form to a regular curve, and
" probably then the current will glide along its e without obstruetion and without, =

- as a consequence, further erosion. Planting a the upper end of the set in continu=
“ation of the shoal, which has formed above can be gone on within anticipation
- of the scttlement of a permanent alignment vhich will be fixed as soon ag the
' - charts are ready. LA ; T el i i
i The re-action of this set on the left benk some three or four miles lower
© down is kno’vm as t ; !qggafkmdmpumm sef. As the Kakarapurru set has pro«
gressed, the lower set on the opposite bank has retrogressed; this is due very i
clearly to the aberration of the current more and more from the axis of the river,
_ Of the defensive works here ; :
" Groyne No. 1 has heen cut through by the river at the root; it should be

repaired by an earthen bank covered to a thickness of a yard-with stone; the top 4

of the groyne should slope up to the lip of the bank; the up-stream slope to be halt

s ; o
e e L A YA RS Al
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to.one 'ax}d the down-stream one to ong--A good deal of silting has taken place above
this groyne and it should be kept w-] planted up. Soundings should ‘bo takenab
furlong intervals across the deep cl cqancl of the river and in the neighbourhood ol
the groynes at much shortor intervag for the distance affected. Connecting banks
apross the berms or lunka# should br the future be formed on the shortest lines
available, and not necessarily en arolongation of the groynes; they should be .~
well above flood level. i o
A subsidiary groyne in a much more oblique direction -was thrown out from
the same starting point as No. 1 gronio to stop the action of the backwater from
the latter. \ - :
No. 2 Gruyne.—Only o small bit ¢ (s, aba disteuse of forty or forty-fiyegards .
from the bank, remains, ana a, P as 'twe’nt-\'- oven feet of water between this and
the bank, and twenty feet outsig, tho}l e iy

No. 3 Groyne has been swept av y, and just below the site of this a smnll et
groyne on a low level has been run o : B e SRR
No. 4 Groyne.—A littlo stone rer ins on the river bank, but the wrkﬁﬁbean 7y

[ S

i

No. 5 Groyne.—~About fifty foet o :'-his have held together, but they stand on &

8pit of clay scarped on both sides. A onsiderable erosion has taken place of : the
bank below this groyue, caused by its .tion.. It should be removed and the spit of
clay on which it stands should be cut ywn to as low a level as can be reached.

There can be no doubt that the t atment of this.set has not been successful.
T}m condition of the river here is w¢ ie than it was three years ago, because the 1
direction of the principal channel an of the axis of the stream is much further
from the correct line, A roturn to th cireumstances of 1870 will bé'~:;e¢essary as
an intermediate stage before a satisfacory a.rrang‘fement"v«-ill» be secured. It must
not be supposed that the groynes e caused this wider departure from the
normal direction of the axis of the m n stream; that, as before-mentioned, is the
result of the progression of the Kakar surra sob.. On the right bank of the river,
hnlgain lower down, the ¢urrent defle, «d from Ramachendrapuram strikes at th.e,‘ G
 Khandavelly set ; nothing can be do here towards permanent improvement until

ing supported in some cases by groyi®s. ‘

success by the Executive Engineer My, Walch. They consist of large rollers Of s
grass and soil disposed in the form »f a groyne, covered sometimes with a little

' ~ 8ave a great deal of money,

.

ganal. An existing groyne should he extended in the manner marked out on the

Wj’“ﬁmf’“ g00d line for this right bank in readiness for the return of the deep

a
-

sossion of the Remachendrapuramn ot

" Were this return to take place .

swept away elsewhere. : e, ,, B

the cause of the mischief is removed; it further erosion may be stopped by Pl“n_t':_..“ S o :

Nanul or grass-roller groynes—Tiese have beon introduced with considerable

- stone, but elsewhere without any sione. Their use in lieu of stone groynes wxll % i
Siddhantum. set~This is on the right bank abont three miles below that 1an & e
3 meﬁntxone‘d; 1t is not severe, nor would it be serious, but for the narrew pargm. g
 between the river bank and the embankment, behind which latter is the Bank S
ground. The alignment of a nanul plantation was also marked, which 5 intended

?‘mlf"thlwda,au event which is not improbable and which will follow the .

= R ks

- adopted, while in the Central Delta siss wh

 these charts may conveniently be scaled on

: “-*é—«sj_-:g;rx;m Gunter chains to the inch. 01
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1 immediately, there might be an inconvenie; \,ly doep channel close 1o the narrow

berm of the river embankment. These no, <68 refer only to the sets which I have
secn,\,ut there are others which I was. un ablie to see, and which equally need to
be dealt with in a reasonable and intelli‘;gent'; manner with reference to their
causes, and the first thing necessary is a ggooc}; chart, then a comparison of the
pregent circumstances with those of a former: period, then a settlement of the

improvements which should be attempted, %’and;{, lastly, the employment of suitable

‘means to that end. There is no need for “»‘Wagting money, if the right course be

followed, or at-amy- rate waste will be reduced 6 a minimum, but nothing is easier
3 | O 1 -
than to spend large sums unproductively on: such work ; everything that may
} ! ,

be done and its results shauld be fully recordednﬁ, N

39, Uniformity in the scalog is esé'ential i@,vhore numerous surveys and sections
: have: to be' put or used together, In the

Soalescol Hiver chartg, ¥ pn.Delta & seale of . which will

‘le which I did not see have been

do for general purposes and a much larger
is useful only for an index map has

been alone used.

The larger scale should be a multiple
Revenue survey maps as also the atlas she

' the smaller, and seeing that the
are ‘on ‘the mile and inch scales,
same principle, and I think the
la vor detail surveysshould be plotted
scale of the village maps, sixteen*®
+Ten ! an "I ¢ to the mile, the index maps on

th  Juq map scale of one inch to the

mile, while an intermediate soale of eight} , fes to the mile will probably be

Bl
Hitan

required for exhibiting general arrangements

B weir.—The bOh,ﬁ,'_W&l]‘ and piers have sunk, and the
new| weir which has been designed in
COnx%ection with the completion estimates
for this section of the delta must be built as soon as possible ; the central of the '

Central Delta, Naggaram canal.

_ threo bays is that most injured. It was built in 1861, and had no masonry apron.

The remains of the right abutment of an%old bridge a few yards below the
trussed bridge in the 18th mile should be remove';’:d; nanul grass must not be allowed
to grow inside tho canal banks. These banks| arc much injured by cattle which

_cross at twenty to thirty places in a mile. Sufficient attention has not been paid

to the requirements of the canals as regards GI‘IOSSngsz and no time should be lost
in making them and in adopting measures for confining cattle to them. Delta
Superintendents should understand :jthaf:,v;_after {FrOS§1ngs have been provided and
oattle grazing abolished, they will be held respousible for the good order of the
oanals in their ranges, and that neglect will certainly he followed by reduction or
dismissal. - In the 19th mile a#heavy slip of the right bank has occurred. :

Naggavwﬁ_ﬁéé]ﬁ#lzﬁst.%'fhis work is in fair erder; the filling up of the spandrils

sl far as this has gone has been very beneticial, and this work should be carried
_on to completion. The aqueduet should be kept in the best possible state of

repair at all times ; & cement of lime and clay, as prepared at Dowlaishweram, will be
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much better than mortar for pointing, ple stering, &e.;the branch of the river which
is spanned by the aqueduct has been g@, roved by nanul planting. |
41, The present head of the Ia k canal is altogether 'unSuital;le, and the

r lta, Bank canal. :
Western De : new head should be taken off immedi-

Al below the bridge over the Mikkaimala chagpel on the Nursapore road close

to the head of the Nursapore canaly or{whether it would be better to make a 1éw:
line to tho Kakarapurra oanal about Yhalf a mile above the bridge ; this latter would

b the best lino but for the necessity for' another bridge. My, Waleh was told that

t estimate for both lines wher a final decision can eacily bearrivéd at. For | =

the below bridge diversion curves o 660 :gd 1,500 feet adii would be obtainable.
, and it must be corrected boforo the .

be migh

The survey of the locality was not goour
exact details can be detomneti. ey _
The improvement of this causi i~ o be taken up this season, and it is hoped.
that two locks and lock weirs will t > ‘built; then materials can bemd down
for the new masonry WO
Kodbr. It was intended to retain th ‘
ow lock to be built there; it cannot  owever, be conveniently adapted to carry the
voad, and it is not in line with the sit @t which the new ock must be built, and so
it has been decided that it Will be iferable ta construct a new weir instead of
altering the old one.: A 5 1
42, Perivelly Léﬁk~;T}li§ i8 a w lock; the water on upper sill stood at six
5 ‘ ‘ and a half feet, and on lower at 5% ; lift
: e is four and a half feet ; emptied in 3.%
minutes, of which twoandahalf minu 5 were oceupied in raising the valves which are
fitted with screw gearing, an inappro jate mechanieal power; filled in 3§ minutes;
headway under platform bridge fwelv ¢ foet, There are side culverts at both ends,

yhoAS Y

Nursapore capal.

and those at the lower end dischargre through the wing returns, an arrangement,

which in future .:w‘)ilfljbe.) superseded y openings in the side wallg which are deci-
dedly preferable. Similarly the entipance to the upper side culverts will be made

" in future through the side walls.

Lock weir.~The revetments on) the lbwer side should be four feet higher at -

. the wings and two feet at the outef ends. This weir was built. three years ago;
its defects are, cushion wall is too _nqar drop wall, a't 1 wings would have been better
; | Gt e

if splayed on a concave curve.

&t

g ‘Bhupz:a, head sluice.— When the fslmtters are regulateti by screw 'gédring, itwill
be.an efficient work. The Executive Engineer has added a lower rough-stone dam

which answers well. ! : e
The Rest-house has been constrieted on the sanctioned plan and was ready to

" receive the roof cmterihg. The godown floors are somewhat too low and they

must be well drained or the servants will be liable td*ever. :
Shwice at lower end of 20th mz?c, right bark.~The channel needs a.ttenﬁon;

~ there is a brea,éhin the right bank. _ 3
e Ipte;mpgd-i lod'ls’.&Water on upper sill 53¢ fect, ind on Jower sill 634 ;.S0mO b
- the wood-work of the upper gates is inferior, The balance beams af this lock and -

question to be decided was whether the

rks at the I ver end; at present the navigation ends at
liddhantum lock weir in connection with the

4 e, A1 v_‘-‘,
4 R

AN

Do

" and facilitate construction, has a
 been somewhat diverted to sut {he

 mot legs than six

~ ticable.

. the conditions laid d0wn for tidal 1

Proceedin gs of the Madras Gowmme%nt, Public Works Department,
16th July {1874.

) R i S A e

- o ¢ -
at Perivelly also were made much too short biy mistake. The drop is four and a half
feet, and the lock, which is a new one, is singilar to that at Perivelly,

Scantling of lock gates.~It is observable {liat the gates in the Western Delta
are very much lighter than those recently constructed in the Bastern Delta, and a8
the former appear to be sufficiently strong, it will be well for the District Engineer
t0 e that more timber than is needful is not pub into the gates of the locks yet fo
be built; all were made at the Dowlaishweram Workshops, : ;

Martair Lock—The headway of the bridge below this lock was nine feet

eight and a half inches with 615 foet on the. lock lower sill. This bridge is incon-

veniently low, and, as i, can be raised without rauch difficulty, this should be done

as early as may be conveniont. ; & S
Kavitum lock, twenty-winth mile.—The masonry is very good and carcfully

{

and neatly built. It is finished, with the excedtion ef the bridge parapets, the

" valves and their gear. The entrance to #md kxif fror« the side culverts is through

- the side walls. It will, I think, be better in fatice to make the exit openings rather
3 in the tail bay. There is reason

larger, so as to diminish velocity and disturbanc
for keeping the valve openings somewhat smal 50 82 to make the gates easy to
sages into the lock bay. The mor-

work, but nothing is gained by reducing the pas '
tar used in this lock had set fairly well and hare but it would have been the better
had the lime been mixed with burnt clay. A
Lo Toek weir.—This is an old work which is t0 be fitted with new shutters and
T Borew ééiiﬁ"ng: If the sub-structure be found te be substantial, it will do very well.
Palkole Lock and Weir.—These are to be giperseded by new works, and their
location will require careful consideration. The canal approaches the present lock
by a great bend, and the new lock must be built £ the westward of the old one, while
the road bridge below would, if retained, make t*° canal here extrem;eiy crooked. T
think the approach to the new lock should b’ by a new cut b'ehmd tht? Pagoda
which stands on a narrow spit of land, and t}ab probably it will bf? advxsablle‘ to
carry the road over a tail bay bridge, and to ieimove the present bridge which is
below the junction of the weir channel. A 1g8e scale plan of the site will be
required to lay out the works in the most satisfctory mauner which may be pracs

L

D SRR e A 1l jrrigation sluicein_ the left bank just above the old
rrigation sluice.—A swmall T8 ok Kinold Tiaes it A0l i with

lock was about to be replaced by a larger gluice ¥

the new lock upper sill. . _ ;
Mogultur tidal lock.~—This was just about tot be‘commench‘ It. " i.lt the. low_er‘

end of the extension of the Nursapore canal, S b aran commumca:thn e 1.;]19 !
sea by the Oputeru and with the various lines b Shgtion sine o o=
with the latter. From tidal observations extetding - July 187 o oo
it inot it S st Wil g 70 nstend of Sl 0, ot will sui]
] Jooke, and thig alteration, which will reduce cost

has aceordingly been approved. The lock channel has
o direction the traffic must take. Soundings taken
T e v of my visit showg:@ﬁ;‘hat at half tide there is a channel with a depth of
3 gix feet, Tt is not very wide, bub apparently sufficient ; a chart of the

 soundings to the jungtion of the creek with the main channel should be prepared,

*
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and to facilitate navigation the deep channel should be indicated by a few stakes

Just before the lock is opened for t

the Wfa:;:?-‘(;zz?s w‘:;;—l; Was{ PTOP'OSGG to build this-close to the 4idal lock into
whole there did ni:ya s t; rsapore instead of near the Mogultur lock, but on the

¥ would entail consideral;)ll)madd' lflcjto be suffioiént reason for the allersict, w}”ﬁ
A e O:n . 111003} oxpense for a road bridge ; while on the other
advisable to have th showis an inclination to choke with weeds, it will be .

he means of majntaining a current through it. The weir will

consequently be built at the lower end as originally intended o e

43. The sit i
e si g for the new head lock had been marked out prior to commencing
Gostanuda:, o d

|
e
b

5,

work, and the face of the apper Wi
: v . returns was to have been at thirty-fve
feet from the centre line of vn, embayynent of the Kakarapurru canal, but as a boat

coming up to the lock would thug he ‘ the ;
LNy or, 1m kEE
current of the canal, it has been d e:fd,‘“.‘e O ;:f :aheﬁ:;};“ woach
chaunel 50 a8 to obyiate this diffeul, s i orsei vt g
Lock weir.~—The new weir is to be built ; g | A |
. ?he lock, the old weir channel not by s th .
in front to prevent boats being dra.wnmg tfon:clxlnent‘.. '
Gostanuddi and Velpur canals,— i »
veys of these on which were noted _ . g o
i e i e S
me;;ry e bevLullvbel well to cut out really bad l?en dsuoan .+ further i8 hardly o
X - The Velpur canal has t Bk T ents to
it can, for the most part, be carried ‘ml;)e .great? en}argvd,_ nnd 8o ~@I{f°"°m e
ety carrying v the}gqm'remonﬁozl‘-—wj na :‘21 T.' o W i
| reverso bend at Chettipett cannob be

<‘>

b

s i
it 4

- Poso it will bo convemient to obt; - ad dischargo ing all "
posn il be ¢ to ol pe-s ¥ g all the
shutiors to an equal extont, A_ml‘;“ {18 regiiite O et on s oub “v

= oan aqual oxtont. A tableg,,. gy weir will cnable quantities to be taken 972 =
e e e S B e TR RS S,
. ~1050 must be brought before hyy, 1, 5 convenient shape 80 that he may bo 857
o e ki odors withouthaving iy g fme 060 of tho many malers
s %--:1 ﬁm};@edpf daily. A¢yg dﬁgwwﬁ the positions of the shut~

_and this would have sufficed for
, while as far I can gather from

T

ared"sul'- i o
Mr. Waloh showed me carefully Pl‘il:tm g
i

,,,,,,, . Kakarapurra canal,
o Choipei weir -~ ity wud propeg regulasen 0002 g
P T AL S o d was in good working ordef = ,
paea:;?;z :f};i:h ° Yonkith sad Weniry, mhrough them of the Undi Camali8 - |
* g b | : welr,,‘;and Iﬁ mld‘ﬂe walito' e th discharges. Ve this pur-

P i g st i N 3 >Rk _“ Fad-1t) r@"%}myn‘ R WKL ! Y 2 P AR 3 0l S R A L B A N P G

{
e
:
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: :
if it be remembored that in the Delta project the allowance for this part of the irri-
gation was taken to be only 16 cubic
yar~ per acre per hour, the dispropor-

5101 yecomes still greater: The Range

Officer should as early as possible arrange [or r‘«{‘cords of supply at all the principal

regulating works coming under his notice at short inervals, and ultimately he should

_be able to refer whenever necessziry to the diis‘chargeéj at any given time at every
regulator. e gy

46. In paragraph 7 of the memorandim of inspection, recorded in Proceedings

of the Madras Government, No. 1,077, of

, the 18th April 1871,it was recommended

that the range head quarters should he,removed as carly as might be convenient to

a suitable site a little way above Chewipett. 'The Executive Engineer showed me

Proueedings of Madrad Government, 14th March
1871, No. 768, note, paragraph o.

v RangQ Offices site for af Chettipett.

" the site selected, which is a few yards above tha pegulating weir on the right bank

of the main canal, and is in all respects a vely good situation. Mr. Walch also
informed me that a plan and estimate of _the buildings vequired had been submitted
to the Inspecting Engineer for Ciyil and Military Buildings, and I hope therefore
that sanction will soon be given for the erection of the offices for the HExecutive
and Assistant Engineers in order that these O&,lcers may be located where alone the

: 47 Here, as at the ﬁQw}aishWe!ﬂfam kilns, the descriptions of lime-stone vary
. b | gretly, and they should be burnt sepa-
rately in such manner as may be best

 Chottipett lime kilns.
adapted to develope their valuable properties.
48. A vest-house on the sanctioned
plat has been built 2 short distance below
the weir on the right bank. .
49. This weir, which is to supplement the Chettipett weir and which will
. discharge irrigation or surplus water into
the Weyairu below the Nundamur aque-
of the springing of the arches. The crest

Chettipstt Rest-house.

Nundamur surplus and pegulating weir.

' duct, had been built up to nearly the level
wall is seventeen feet above the rear floor;

i\ onry i full :
The masonry is good and care essfully carried out. The channel leading to the

ost can be made of their time, and the range be most officiently manageds.

and the cushion wall is five feet high.
y built; the cut waters arve of a pattern difficult to

S

| : d they been succ Ay o 3
£ e, WO noN, A the weir has been built below the site of the

weir must be considerably enlarged, a8 '
§ g t e i ; L

the Godicherla lock the canal is of good width for
" avigation. At some littlo distance.

abandoned lock. |
50. From the head_ to

below tho outfall of the Weir ¢1mRes
I Rxaoutive Engineer: proposs;ta super
' much scarped at these beimiet (8 i
ingthe faulty slignmentydl bave SFEE T
‘boiae made should the cost on i émprove il be 740 feet, which is none too flat
gifaiany THaaaBigl o 100 APEETS : = BB g '

o), and the other a mile lower down which the
ersede by new alignments. As the banks are
would be a pity to enlarge the canal retain-
ed of ',-,g%hesé alterations, subject to a report

71 - pelow there are two sharp bends, one jus ’

d line be estimated to be materially
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for a nBVigablo' canal. Below the Tatili bridge in the same reach there is another v

sharp bend which may be found ea+ahle of improvement. " L
Godzckev:(a lock.~The masoniy <« good and the work generally very satisfac-

tory. 'The side walls have been builé. with a batter up to the lower gates, thereby

leaving the mitre posts unprotected when the gates are open, and this is not a good
arrangement. The side culvert valves are worked by double power rack and pinion R e
g:eat'l of the Cuttt.mc?; pattern which is very effective and suitable, but I think the

single rack and pinion would do for the upper valves of most locks ; theaxles shonld £u:" " 1 iiad

;zf;] be ;z.;ie; 'of cast ix-")n, and those £0 made should be replaced by others of wrou.gbt.
The' yollow ;medOfﬁnmg and emptying the lock was 23 minates for each operahoﬂ-
Wbt i an' ‘:‘3"0?0 used for part of the copings is inferior to the other st’ona- ;
The ro,a P pper sill S‘f feev, on lower 4°10 or twe Inches less than full supply level.
sl of the tail bay bridge is 113 feet between parapets, while that of the
lock weir close by is but seven teet. ' They should havo been of equal width.

_ dock weir, three bays of ten foer. The screws of the shutter ear have ahigh
P‘f:Gh and are apt to run down of t)emselves : this shounld be Nxﬂ&ed by counter-
paise weigl'ms attached ta the shutters. The revetments in continuation of the rear *
Wwings require to be substantially vebuilt with a proper. bs cking. The water below
::‘:J:’};ifaiﬂy ‘quiet, but the cushion wall erest being two foet above bed level, F-he
Bﬂays, an(llg of(?-;]: rear ;)f‘ the cex?tro .:f the weir than at the sides or behind tlhe w1:}11g
vk, quently there is a fall outwards and a transverse set against tho
?Ponlii:-lfz:;ig Jor lock establishiments ~~This was under constriction on local sanction

v :;nate 1of‘ Rupees 750. This proceeding is irregular ;-in the first place
fnaﬁéi:t bmlg'nex-a approval has beer given (or applied for) to the p_}'_m'i.:ion of per-

ﬂlngs for lock establishments, and secondly the District Engineer has 00 |

x:;;r t:h?;:twrf new rcsidcn?:ial--builﬁingg. The structure contains five rooms, -
Sl i o fer;{nm“dent, a store-room, and three lasears’ rooms. Surplus mate-

" i btz ef‘ oc anfl broken brickg, &c., were made use of, and of course reduced

-amonnt of the estimate. The building is suitable for the intended purpose.

4 mﬁﬁh Bﬁdyo.—_—Spqa_”} foot, with one tow-path very badly arranged, the wall
added. -xil’g at tho ends of the ahutment ; probably a second tow-path could be

~ the ggg::glf: f?tmfiad 405 and dock weir,—~This is at 18} miles; a block p]an_df :

o altorotior it b ?;' ng plan of the lock have been prepared, and as to the latter
of Fg e bridgxrectmn of the lower wings and a reduction of the versed sie

‘ “changes degirable. ,’Fh”@‘ff‘)m one-third ¢o- one-fifth of the span are the only
~ cushion wall ﬂnsl; widxot}?emgn of tho loek weir should be altered so as to place the. s

~ placed 1-75 foet, bl © bed of the canal ; the cushion floor may be convemle#ﬂx

ey g s th"'*f _:Wﬁlk - These new works were to be commenced imme-

alingly bra

anuddi

N

e

b S,

)
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and .then report what increased sanction, if any, will be required for completing this
section of the project. ; ' / "

51. 'This canal which superseded the communication with the Weyairu by the
i 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 level channels forming
the principal distributaries of the Ellore canal take off. Their head sluices are well
built and effective works. ! f '

Mudapwram double lock.—A fine and vecy “carefully built work which does
credit to the range. Unfortunately here as sewhere in so many instances screw

Junction canal.

v

;gea.ring hasv-?)een fitted t‘f the valves, and thess miake the paussage of the lock unne-
cessarily tedious. The time occupied hy 4, stane ]%)arge' was 24] minutes, and twenty

minutes may be taken as the time for a light boat such as those used by depart-
mental officers. The lifting of the valves occupies about two and a half minutes.
The Superintendent required a little instruetion i the management of this lock, and
this was given by the Range Officer, it having besn noticed that water flowed over
the side walls of the lower chamber from the omigsion to empty this chamber fully
before opening the mid culyert valves. A little ccping remains to be executed. The

| tail bay bridge is a mg}ftly structure, the stone in the face-work having been carefully
_selected. The building of a double lock here Wasa mistake, and I think the District
 Engineer is now of ﬁhiﬁn‘v(ﬂ’Piniﬂ?l_i after some discuision a design for a double chamber
' was passed, but there can be no doubt but that asingle drop might hive haan huith

with perfect safety, with more probability of soundwork, and at a consi Sl St
of expense. The side walls of upper chamber areat 9° 8" above sill, a rather wider
margin than is usual which has been allowe?d owilg to there being no lock weir, Hi
it is necessary therefore®to have a margin abore the highest water kaien

‘Bllore canal from which the Junction canal takes off. The lock gates are at rather

future to makelock gates a little less obtuse.

a flat angle, and it will be well in ke lo
jenced here owing. to the water levels in the

52, A difficulty has been exper
~ Undi canal. designed, and the difference is of moment,

f 'bec:vmse' there are high level lands which cannot le irrigated unless the water level

" be maintained. The cause of the : :
" cross seotion of the oaual is larger than thab on vhich the calculations were based ;

and, 2ndly, a masonry drop weir in the 16th or 17th mile which is not shown on t}m
longitudinal section but which is enteved in the statement of works has yet to be

constructed. It was ascertaine iy et .
velocity was. greater than that intended, and this indicated 2 greater surface fall.
- Mr. Waloh is to construct inthe firsinstance a rough-stone dam at or near the site for
i, t work and then to fix its crest experimentally so as with the full

' the permz;,mrm:4  and thes “ |
the water surface at the head to the level intended and required,

fl discharge to raise

t lﬁz-,:l4'66‘, = 3 ;
' Head-lock.—This canal has not ‘hitherto been connected with the Weyairu.

_ The loek lower sill was designed to be at 9:50, and in reviewing the estimates it was
 suggested that it should bo lowered t0 9-00, but looking to tho fact that the water

 gurfaca is variable, this sill had botter be placed at 816 or 650 below full supply

gt

i gk

upper miles not agreeing with those |

difference appers to be two-fold, 1st, the actual

d that with less than the proper depth of water the st




- @810 save & good deal of money, vhile making it fully efficient, by givin

R T ! . .
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level and 484 below the highest Jevel the water has as yet attained. A gketch
survey was made for the purpose of fixing the site of the lock so as to obtain a fair
entrance from the Weyairu. The tail bay bridge roadway is to be seven feet wide

only, it being required only for a bridle-path.
¢ lock into

The suiplus weir at 113 miles which will be in connection with th ‘
because

the Yennamaduru should be built as soon as materials can be sent dowm

when there are heavy freshes in the Weyairu it is intended that a full »S“PPI-Y shall
be passed down the Undi canal even when no water is required for irrigation, an

it 1s of importance therefore that the designed means of passing such water .to su.rplus

should be got ready. The other surplus i’eirs at 7} and 158 miles should hkewa? "

constructed as early &s may be conpveniently practicable-

03. From the lower end of'fl the Jupntiva canal to the Undi czmal is about 64

) miles, and just below this an iron girder

Weyairn or Venkiah,

]

tive Engineer is desirous of constructing

tow-paths on either side, and jt wis doubtful whether e Wi;teyrway‘ Wf(‘) “id adf;‘;‘;gﬁ
this being done. The irrigation witer to be passed is only s cu,gc e;. fhzel’eri:
but during floods the surplus sluces between the Undi canal l:eal afl i

wella lock are to discharge as much as 1,650 oubio feet. Mr S i-dc : “akff-nt of th;
after considering the matter, that w-paths oceupying on cither side f(?lll‘ . ee‘-bl e
waterway with the path above corelled out to five feet would be unobjectiona IL;:h

the depth of water may without rik inorease from eight to nine foet, and Wié8 .de
latter the waterway will be 428 sqare foet and the velocity under four foet & seoond.
'Ithe headway of bridge, according ‘o the plan, is 11§ feot.
given it will be an improvement,

structed from Local Funds. The Execu

- : ;
: L : ch
Perimella lock.—The upper wngs have been raised and this Tock 44 MO DF

N hambers
more secure. It has been provided also with new gates: e t‘v:;o ii :mst b;
- and the leakage at both the mid and upper sills is far too gz.'eat, it s W
- remedied if : : ¢ +his be insufficient by building ne
[ possible by wooden gil bars, and if t i ; rked as a single
masonry sills. The water levels tsually admit of this lock being WOTkes = <k
d.rop'; 80 used the time of filling vas five minutes, and this notwithstanding muc
dl:m@ty in working the side oulvert shutters. A good lever and fixed fulcxlmlf
wfn when properly tried be found 1 very convenient appliance for lock culvert gates;
- hitherto a reasonably handy lever and even a moderately good fulorum have 1'103
been provided anywhere. This form of power is economical, and it can beso applic
. g rollers t0
s the gate spears and a counterpoise to prevent the gate falling by its 0 :
* ‘though a simple catoh could easily be placed to obviate this. The foot bridge pver
il ‘thle upper end of the lower chamber of this lock is only about seven foet above water
lovel; it should be raised. . - : g 5
54Pmper .catfﬂe"vcroéﬂi!{igﬂ"#re required in many places, and these works
e Blloeana, e TLGR age cssential to the good order of
that the improvements just about to be commenced are carried out. In

sl SRR L e

bridge of 55 feet span is about to be con~

If six inches more can be

wn weights

. the canal should bo construoted at the

et i i e S BT O

SRt g e i

DTl et

53 for purposes of discharge a

 in connection with the improvements EH1 7
Jower sill of the Ellore lock is really 1°28 feet higher than had been supposed, and this

: s | has necessitated a revision of the arrange-
Procs. Madras Govt., 14¢h March 1871, N0. 768. 0 mentioned in paragraph 20 of
The water s1rface at the 8th mile of the canal
92:19 and the required depth six feet, the

s to be at 33:13, and the lock sill being , sl
and the average surface fall would consequently

- water level therc must be 28:19,

~ the 10th mile the surface will be 3
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1870 the efficiency of this canal was much
, lmlfaared by bullrushes and lunka grass,
which: net ouly blocked up much of the

Paragraph 9 of memorandum

}Govt', 18th A » Procs, Madras

pril 1871, Ne. 1,077.

. Waterw (& :
bulhusl?g,sb];l:dre;dered t hiher] fl‘ﬁicult. It was very satisfactory to find that the :
a most entively disappeared and that the grass had been kept within

boun i
to pr(ei:e?t ’:i:‘}’) Lt(l)lnge; to be a nuisange, For someyears attention will be required
ol i1 e m;f es reappearing, as unayoidaoly some roots must have been
which thig nn’isané:e g ' ‘;Walch (dgsﬁﬂ:es‘ much erpdit for the effective manner in
Ot A A coﬁx:f‘ een dealt, with, and the example should be followed on
i tq‘lf;lhe"lésf e encemgnt has been made with the formation of tow-paths
pacpic ‘wa;\‘:‘ p@dge on. th-e berms, and the en{argement and thorough clearing
of the canal will enable this tmprovement to be extended everywhere that it is

:;‘;i’::g'wg: cazﬁi’iozﬂnlis were by no means ingood order or of & uniform level
i er. Ciroumstances .have prevented fie careying out of the completion .

imates untll.the season which was at the timeof my visit about to commence,
and as these will readily admit, of all that is neediul being done, this canal will, it
is hoped, in this respect be placed in oxcellent orcer at an early date and will have

a good bridle.pth thlfolighgut, s
' o brdgs o, d

consequently the t tow lin

the abutment prolonged until the close fo the bridge. ' The head-way is

only eleven feet, which is a pity’; this hexght i8 the minimum allowed, but it ahduld v

not be made so little unless there are strong reasois against raising the roadway.
A rest-house is under construction a few yards below this bridge on the right

‘bank, and the wood-work of"the roof was being put on. The walls are of brick .

masonry.

Levels of the canal.—1It
about to be zarried out that the level of the

the note on the compleﬁon estimates.

bo 013 foot a milo: but it is caloulated that the surface fall in the 9th and 10th

iles, owing to the draught of the 7
e W i 9-53. Then from the 10th te the 46th mile the

surface full available wﬂlba32'53~28 19 = 434 fest, for an average of 0012 a‘mile.'-
Prwtwally, however, there will be still water at the lower end of the cansl, and so

‘ " ' fall of 0°15 a mile will be allowed from the 10th mile
" until it rans out at the 39th mile, and the surface below that will be assumed to be

horizontal, From the 18th mile downwards the depth. of water will be six feet, and

the bed from the 10th tothe 18th mile will be joined by a straight line,_vfhile below

10

Gomt’bted ;:ﬂiis' year &iﬁh the excep. :

has been ascertained by “ carefully checked levels taken

 Jufiction canal, will amount to 0-60, and that at !




P ek i

- advisable. . Cam

. upper right wing and carried away twelve feet of the masonry, which has not been

none too much.

 '0'483 iy : | -
£ 8boye intonded F. §. L, 1§ 200 faet, the design is similar to that in the 42nd
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lthe la.t-be‘r }?oi.nb the bed and water surface will be parallel. .The revision of the
.eYei;wdl, 1‘; liexpected, reduce the quantity of eartliwork to be ¢ xecated in enlal'grl
ing the canal, but until the Secti . b : g o
% 2ol g 1e sections are Worked out the dxﬁ'erf:nce will not be aceu-
73 th;maclole wnder-tunnel.—~The channels leading to it are in a mess, and a gooé
sie:';) tan]d 4 as'beeu dustro_:y ed by the cutting down of the scil into gullies. The e
s p esv.p an will be to construe; a curved drop wall, connccfing thebuuder tunnel ¥ a
Pﬁefr mflg's, the fn'est of this }v:ll being placed at nearly ground level; all these *

B Ier;hwﬂl then silf up and thé lmd may be again cultivated. !

The canal supply was just sjilling over the under-tunhel side walls.

; el outfall channel needs t ibe cleared of bullrushes,

nder-tunnel in 38th mile.~Inlot and outlet channels 1
1 7 : t

which must be eradicated. AT s both full of bullrushes,

New escape weir in the 42nd mile.—This is SRETI & T
provide additional means of escapy for the upland drainage which crosses the oamal, |
It .consxs.ts of-a bodywall, the cr.estof' which is nearly flush with the ground, thaenﬂg“ #isic
being raised in stf?ps to form wings ; a little dry stone has been placed on either side
of the wall. It will PPO‘fﬂ'IJIY ansver its purpose very well. The crest is at 2871,
and full supply level will be 2819, so that.a reduction of six inches will be

S i st el

. Under-tummel, 43rd mile.—~Ths water in the floods of 1872 breached round the

rebmlt. q:‘hls WKk shr_n.ﬂd be made perfectly safe, the wings must be raised so that

water passing over the side walls nay not turn the lower water wings; the leakage -

hoRgR e pppan Wf‘ter wing, left bank, should be stopped by clearing out the

earth and filling in with puddle, [he outfall requires to be cleared, :

i hi‘ihe d:a'nal ba?nks he.reabouts are very irregular in height, and as a good deal L
amage 1s received, a margin of four and a half feet above F. 8. L. will be

In the lower part of the 43ri mile there is a breach of 168 feet in length in
the left bank, and an escape weir 150
Th . = : feet in length should be built here.
ere 1s an opeming in the right tank oppoesite to this point. :
The numerous irrigation cuts ; i |
i i 3 in the banks should be closed. Sluices may be
built in any or all of the escapes for a fow rupees. o :

G. 0. No. 616, dated 16th March 1374.

i z’l‘d;’g :'lifézel;;ﬁth frrzi?ef—-':l‘he flood-waters breached round the wings, which are
e P tho Sltuat?on and circumstances. The side walls should be v
played at bpth ends on both sides of the cabal fora length of twelve to fifteen feet,

and these now ends should be raisad to the height of the banks.

New gscape in the 45th mile—~The length of the crest, which is at 28°67 01’ ' s

mile. - It is an efficient work. '

i c{,g Pon]zjggy W“Pé.fThis is situated S,‘littlg_,-,belgw the precédjhg work, - 1ts- o
- PR 1901 length, and is somewhat. too high and should be lowered, - It.was

[+) ) -~ R i e ol 3 e ; &
i it fitted mﬁhRyvu self-acting shutters, which not acting a masoury crest

i . R ™ by e . -
A T 5 SRS SETLES TR o~ ) -

! N i) Y i = A it )
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" nels, Nos. 4 and 5, which is connecte

‘sponding outlet on the other side.
“of silt was washed in ; this was the

~masonry escape in the left bank »_.Sh,mﬂd be given.

* well to increase the capacity of discharge

~ with four sluices.

~openings in the

15¢th J ul%’ }1.874. 3

-

was substituted, Height of wings above cre{?t two feet nine inches, which' will suffice
when the crest is lowered. Eir oy : :

Ponungy lower escape.~—It has two bays lof twrenty feet each with iron posts and
shutters.  The orest is about eighteen inchgs below. intended F. 8. Li, and this
being the escape nearest to the Tummelair, the gpill from which has much to do with
the inundations to which this part of the canal has been subject, there is advantage
in being able to discharge at a comparatively 19w level, and to this end it will be
advisable to.convert this escape into sluices hmfing their sills about four and a half
foet below revised F. 8. L., which will incréase the discharging power by 1,020 cubic
feet a second. A large opening exists in the rig’hb bank opposite to this work.

. The subject of the dispusal of the cross drainage of this canal was, with refer-
ence to &. 0. No. 3005; dated 18t December 1872, especiully inquired into. Much
iufoprmation of value i3 contained in the
Procbedings of Government as per mar-
gin z%fnd was duly considered.

No. 8,366, 18th November 1863,
484, 18th February 1865.
2,529, 80th August ~ ,,
Nundamoor aqueduct to Bathampudi, twenty-one miles, the
drainage works have proved gufficient, excep‘:b that No, 1 under-tunnel in the
20th mile does not relieve the lands above the canal fast enough. This was referred
s i S S ~ to in paragraph 9 of the memorandum of
N 18th April 1871, No. ko inspeotion in 1870-71,and the estimate
for another under-tunnel therein called for should be submitted at an early date.

The rest of this section of the drainage down to the 25th mile at Chebrole i3
provided for by the works sanctioned in 1865, which hla.ve answered
The area of the section i sixty square miles. The next section has
and extends from Chebrole to Poonla at the S1sb
o 31st mile to the wost of the two under-tun.
d with the latter by a small drain, and either
nlet to the canal .will be required with a corre-
[n 1872 the right bank was breached and a lot
most eastern of the breaches of that year. The
be lowered to a few inches above T. 8. L. and paved.
drain to the under-tunnels will suffice, and if not a
No other works will be required

Ny
bl

From the

gufficiently
their purpose.
an area of seventy-five square miles
mile, 'There is some drainage in th

this drain must be enlarged or an i

right bank at the breach qhould
It will then be seen whether the

here.. v
1 extends fo Bhimadole, and draing seventy-ﬁ%e guare miles.

The 3rd sectio fhas : :
No breach occurred and no complaints were received of villages being swamped,
but a large extent of land was for a time submerged. - The waterway allowed is only

seven-elovenths of that in the preceding section of gt ea Wik ink Ll
e Al by constructing an inlet in the 82nd or

38:d mile of waterway equal to that of No. 3 escape which is thirty-nine fect long
. The 4th section extends very nearly to the Ellore lock. There are many largé
right pank, and the damage sustained was from the water admitted
at these having insuflicient outlet. Two escapes, one of 100 feet in the 42nd mile,
and one of 200 feet in the 45th mile, havo since been constructed, and a third of 150
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feet in length is about to be built in tl\f(\ 43rd mile. These escapes will disch

i e > 4 A, se escapes will discharge
about 1,7 2':) cubic feet a second, and wil} add one-fourth to the discharging capaoityf
of ‘the drz?mage works of this section, | J udging from the effect of the unregulated ;
' ﬁc:ods which were wnusuglly sevdre, itl scems probable that this part of the canal
Wf“ be secured from future inj ury. The escapes are inexpensive works, and there
“will be no hes '

The sh : f:’;fzon i adding to their pumber hereafter if necessary.

"he short dist: : ‘ _ : .
vovided & ort distance below the 4th section down to the Ellore lock is sufficiently
l or ¢ QLN ™ 5 1 | » . ' . . - - .
fh £, 1 “1 J‘m l‘fb“d’ its own sifety, but in order to aid the Kistna division of

e canal and render 1 \Smatwe BT ey o
whole of the Tun 1‘1_ l-“l]m“m“_‘y there the provision of works for taking off the
] > Tummelair water, it Kas hoen recommended that the Ponungy lower
.. .Y P NET, = Ak | - y ;
escap;[; 1011;(1 l/)g. altered so_as matekially to increase its discharging Power.
swilore l“,-‘..___‘r \] pke s I ¢ - . i :
tha intonded lov Tho water 0“'”&; lower sill was at 593 mches or 63 inches below
o evel when all the impyovements E~ve been carried out. The drop of
the lock is eight feet and the uppey st referred to the Godavery datum is 30°19.
The Kistna value of the upper sill i}, 3105, but there is no connection between the
datum levels used in the two distr
both districts will be referred to medn soa lovel as a common datum.
85. The two principal distributaries of the Ellore canal are the mid and low

lovel channels. ~ They were to have had

: a special head in the Ellore ca.nal, and
they may still be considered to be s supplied though the canal from which they
take off is now called the Junetion canal. 1 ingpectcd the mid level channel down
t? the 12th mile. Much remains still 1o be done as regards the construction of irrigas
R present & gy proportion of tbcDirri'vation is carried on under
m?regulated temporary openings which eause much wast: Pt T i
with considerable risk. The number of off-takes should be limited to that re ally
necessary, and masonry sluices should be built as early as practicable. p
223 f::; ]:,Zlgw the Duvah and Pz:ettipad road there is a wellghuilt distribution sluice.
and some ﬁre :ccc‘l)zml:fd%mon bridges of which there are several are suitable works,
B ok i o TTSSIOA UG e RonEwhat BpgiA h having plas-

Villa epoa.t.tll)e s and no st,n.ng courses, :
the habit ff cross;lntslt:a(i,:f using the Rachur bridge in the sixth mile have been in
~ 8hould be put up Piixib?ﬁn;lﬁi’:nd a breagh m trl’xe left bank has resulted. A notice
ing should be sent to the pound, wanton proceeding, and thereafter cattle so cross-
St rﬂ’fjj :;‘::;i ?‘?.bnxajl:;p:tg bridge g the sevonth mile. A carofullydesigned work

were received, A little coa. i bt?fOre the remarks on t?e_completlon estimates
, Ping remains to be done, and this should be completed. .

Tl i : :
18 Water passing under this tunnel should be gauged ocecasionally in order to

check > :
Waste, and when the supply is short this will be especially necessary.

Mid level channel,

~ ofirrigation and to the su
5 Gf water required for rice
- Wwithout difficulty when
Biﬁouleqf ascertainment, g0 whenever
portunity should not be lost, At the 1

f'Phl.S difcharged from it in order to ascertain the quantity
cultivation. The measurement of the supply can be taken

b,

B

\ts. It is hoped that ere long all the levels of "

S S o B -
niormation is needed with regard both to the supply afforded to & known area =

_Proper sluices have been built, but the surplus is often
facilities exist for gauging the latter, the
ower side of the small tank of Devasiparu

A the drain.

proved to be so, and an o

Proceedings of the Madras Government, Public: Works Dgpartmmt,
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through which the channel pasées is a small drop and an irrigation sluice in the left
bank of good design, but the baulk shutters Fave nd proper support and should be

. superseded by a gaté shutter with or without screw gearing. At 9% miles there is

a fall, and just below an escape in the left banl: end a bridge over the channel. A lob
of drainage here falls into the chanmel. The escape was designed with falling
shutters; that built on a plan dated November 187»1 is a sluice of three bays of
ten feot each, the shutters being fitted with screw gearing: the design of which 18 a
modification-of that commonly in use and is good. An irrigation channel is carried
from above the fall across the escape by an aqueduct supported on extensions of the
escape picrs. The surplus channel is used also asan irrigation channeland supplies
a large extent of land. : i i e '

Drop at ‘9% miles—There is.a cattle track across the ehannel here which makes &
mess of the banks. It will be well to construct & piatform bridge nine feet wide over
the drop, which can be cheaply done; and prohably where much headway is not
required, and where the channels are not very large, it will be more economical to
provide bridges rather than ramps.

Drop at 11} miles—A neat little work. .

Hseape and Bridge.—The escape is now hardly wanted, it was to have had falling
shutters ; in one of the three bays it may now have the crest one foot below, and in

the others at F. 8. L. ; a plank will be required far the bay on the low lovel. The

 surplus channel has to be crossed by an iron aqueduct to carry an irrigation channel.
‘The earthworks of many parts of this channel are in bad order; they were badly -

thrown up in the first instance, and they require n)w to be thoroughly put to rights.
56. The tract of country. between the bank and Nursapore canal is drained
' by the Nakkala and Kaza drains. The

¢ ! ; S Waster : N k ’ d % : 3
_ Drainage.of the Westorn Delta, Nakkala and gr o5 reported to be efficient. It

Kaza drains. . : ;
was considered to be so by Major Ryves,

and the present Range Officer confirms this opinim. An estimate of Rupeesf 13,200 .
has been sanctioned for a sluice aqueduet which will exclude Godavery floods from

For the improvement of the Kaza drain, Rupets 5,760 have been provided,  The

 natural out-fall is just to the east of the village of Navarazpuram, aud here 4 self-

acting out-fall sluice will be required. Ab present this drainage is conducted by an
inadequate cut, parallel to the river embankmet; to a sluice not far from the tail
channel of the Nursapore lock ; thisline is circuitons and inefficient ; it was recently = .
pening through the embankment had to be made to

relieve the neighbouring lands, Moreover, a good deal of land west of Nursa-
pore canal will it has been found require to be drained under that canal, and
the existing sluice, though perhaps mote than targsenough far this wostorn Arainage,
‘will not suffice for the whole. | |

 The Kaza drain below the village %ﬂﬁhat nama is apparently of ample capacity,
and with a good out-fall it will drain all thelands which are capable of being drained,
which m;y be taken to mean all which are above mean sea level, Above Kaza to
the Kodair road the drain is much choked with weeds, but there is a deep channel
most of the way., It would be navigable thus far were the trees and bushes removed
from the edge of the banks, and the weeds from the bed. There was apparently no
S : 3 G i
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current in the drai ‘ : : §
each ; the Wa,tcx"a::;od'l al\]f : ’;‘dgc o it on-the Kodair road has three bays of.lvb ﬁﬂt:
'tl(‘)lp of the abutment. The hi:g:oi lv:::ms b t:w floor, and was six feet below he
1ere is a - or mark was t ‘ ( ’
on the one]}a:;g‘czlx: :;Elo?)itof.‘ undrained land between lt:ll::e‘l))::: :::l) vls'::;:::
I had imagined ; the \v;uxm? the latter and the Gontair drain to the westward than
felt, and I think the best “-"0‘ a complete and connected series of levels <4 nov AiigEY
have been taken, and {im ay will be to prepare a map of all the checked levels wl ;
n to supplement these sufficiently to show at a glance ww

the level of th :
¢ undy el 1 .
S ‘ .ndmmul lands i3 and what is the TR
0 Carry off the water is the proper and hatural direction 18
' o B

straight cut through an old tank bund. The drain should be cleared of woeds which

ocoupy 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 estis

Gontair. ; Lo . ; ;
s mates contemplatg the use of this drain

for the discharge of the principal part of the Gostanuddi drainage. The highest
h was four and a half feet

- water mark was 23 feet above the then water level, whic
above the.ofisset on the western 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 judged withoub
the levels of ‘the bridge ; the water surface might be lowered three or four feet, as
 the bied of the drain 8¢ this point is supposed to pe at 0°75. ¥
o A 00 jiﬂth regard to the oustell of the Gostanuddi i2to the lower part of the
Gostanuddi outfall by the Buswarow Kodu, &e. Gontgir with & VIOW of ltehefvmg the
Y enmatiautt draim for which a sum of
an item* for an aqueduct
1 in the Gostanuddi and

This has bee ‘

§ been executed on an estimate of Rupees 18,320 to reliove ﬂi}}’
<wountry between the Nursapore canal
out-fall is into a creck of somcwl‘qt ] = t:;” :}h‘::ltair’ . v

at less capaci the drain. The ground is

o7,

xdrgy

Drain west of Nursapore,
ded in the estimates, bhesides
og under-tunne

o

Rupees 94,000 has been provi

s # lowand
}‘" ' littlo abo::a H‘f“‘t;.rljbrt::;ls over & ; tho water marks of the year (1873) are bat.
‘ not in any way been 1evolie':1e oeurq"f""'k_l‘“”“fb’f“",‘ very roughly done ; the hanks have * Rupoes 11,270 . Velpur - Irrigation . cstimates, 7T
' r sectibned; and,this should now be attended to ; a Mﬁ _ pemarks are contained in Paragrg,ph‘-*l7 of the note on these ostimates, and the
& r o remedy is described

which the arrangement was intended to

many openings at g
| PRTR T adja%cm 12:3.Slfty or hundred feet had been left for the drainage to onbol: i o ' condition of the country
and these should huv; 'tz,;o)"t four of these omniugs to the mile may be left opens R i BN, e = M Rundall’s letter, paragraphs 45 to
inspection. The country Onl o ?" P‘_‘]"’Y o f?ot-brldges ‘across’ them to allow of £ |  Procs., Madras Govt., No. 768, I4th Mar. 1871 49 and 90 to 95, printed in the same pro-
: drained as far as e il either side of this drain in the lower miles should @& . ? oéediﬁgs. ;7 o Wa;lch;kbweﬁf. informed me that the result of the freshes of 1872 in
e fi to drainage by cutting t,h: ﬁpendmﬂy.imo the cregks, first by removing obstruction .~ ' the Yennﬁmadumtﬂdcoﬁvinced'ﬁim that the large outlay proposed for providing a
3 Bz facilities in th; way of dit,clm.-lgh the slight ridgesy and ’seoondly_ by lrﬁ‘m‘mﬂﬁ‘i oy new outfall for the Gostanuddi was unnecessary,and that he believed the former woulq
1 B ! S PR Otherwisﬂe s 103 ﬂS esch part of the gi'og.lnﬂ_ may equ re. = " without difficulty carry off not only its own food-waters but those 'of the Gostanu.dd;
P %5d-wont of Nuiseipore uvenienty disposed of may be then 8¢ nit! od to th N eI Tl requisite . iformation 10 enable we to form an opinion on the s?h_leot
; Kopuru Mala .'n . o B . o 4/-“:”;;.-“% d was not “V”’ilﬂme;%what is neoessary is b9 g ﬂfe i.iwd ?evel'? m.ﬂ}e
Above the reach (l))f“ tv(;s : "}llage situatod JM# qt“he:;?r (;‘ ltg | : Yennamadurn at and above the village of th?t nag0e A tth;‘s ::DGGOf tdrm;l;ig 5 .ls
SEaetit shats T al e water ako a g'mat.' deal of fmwg is needed. / in 1 i ‘ embanked.; gecondly, what were those 10731311”-]1010‘?\!61‘ part of © fa 08 a,nu. , 88y
B should say that the drain while it has greatly b‘eneﬁtted. the uplands : from Aravilly downwards ; thirdly, what were approximately the ﬁ_xscharges? in each, -
et v;njured thau otherwise low-lyin Jands by ctfndl}'%tmg foreign water t-o 4  and what rainfall drainage from the areas relieved by these streams such discharges
notic;_ ever, Mr. Walch told me that nothing of this kind had come atler hig ] | represented. It will then be possible to cstimate roughly what WO_“M be the effect of
e : it ® . a maximum flood discharge, and jt, will be seent W_'hether any great lmprove.ment of:t,he
‘ ﬂlm ﬁt;}: .salt :nd.})mokigh ‘watsr woods are yery troublesome, while above this . " moans of rapidly digposing of floods is l‘eqmsxte- or .desu-ablei .In t.he megmtxme
Rl Wy is fresh there arenone. 5 _ : by getting on with the work under the Gpstantxddl ax_xd V(?lpur rrigation estimates
‘ On the Viraveswaram o A e od by a bridge of twel foet i fast <ible. the Gostanuddi belo¥ the 14th mile will the sooner be relieved _
span, six and a quarter f toad ihis drain s OORCC 3 4 i 59 SRRt b6 PO i il e SO all obsiruction to the free flow of =
= ey have S s T i '('!.Ot from iOOl‘ to Wn of arch; the water does not a.ppem‘ fis r of 11.38 ll'l'lgatmg “t_Ys a’nh bablysome emba.nkin g, ma ¥ of its elf entirelj change e
drain channel imm ed‘:ant;gmg whici is three and & quarter f‘eet above the floor. Plgasreri ey dmmage'm.rater; this, "ﬂtt h};ro 4 tg,}:f?th’e S o B g g :
T R ¥ below the bridge 18 capable of improvement. X e the gonditions of;hesmx m;’:n%g shown to be capable, at a reasonable level,
%% Tai i okwan e Jingar and By Trigtion chamdbe B s i R i 1w oot sanih (0
e TR . e P R crdssed by a hridge, on the road WL . st ' YM mwgm%ﬁ, ”re”wl‘xiehrl <1 such ease would be unnecessary, in diverting a large
. T Bk et 3 FEL SR ihoned above, of threo biys of seventeen | alargo expon®h | n in which little or none of it has hitherto flowed.
% @ highest water mark is just over six and o half foet, and the roadway is i ke | body water 10 @ onds fom Bodapad on the right bank of the Weyairu above
 the : e ; 3 S el ' Perimilla lock to the Colair lake, not far 554
cstimate Rupees 50,330 from Pedda Nindrakal. It has already iy

S— L

Rupees 6,060 for the improve- Pundikodu drein;
and below the road & 4

.
Ty

v A k.
3& &w foat above bed.~ The parapet is at 11:26 above the H. W. datum of
ment of 1 The work donie out of the estimato of Rupees 6,0

nent. ﬁm his drain has heen the learing of the upper part;

e
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greatly improved t‘his part of the country, and I noticed a marked change even sinee
1870, although prior to that mueh had been effected. At present the lower parb

of the drain is of only about half the estimated width, and it appears to have acted

very well ; but although the adjacent lands were in this year certainly relieved

without' much delay, smore definite information as to the level and duration of

considerable floods is desirable; for as the drainis in this lower part embanked
on one, the left cr south, side only, it is not improbable that even ordinary floods
ma;r submerge the cultivated lands alongside for longer periods than may be con-
venient. For this purpose the gauge above the qulC{iOD of Beeklay's drain should
ba lengthened, it having heen twice submerzed, and anotlier gauge should be
placed near ded;} Ni'-dmkul, and . the wawxf h.,:,d;, axlox: heavy’ rain should be
recorded, ﬂw‘ maxima of Yuccessive years being plotted on the 10;,gimdina[ geetion
for future retepcn?o, and O Grares Lha reatl Seotion 6f the drain Rt Rrnent should
be noted, as otherwise very erronecus deductions might be made. "I"he outfall into

the Colair is not as efficient as it might be, thope being somewhat of a bar across...

it which should be cleared away. The level of the Colair will be reforred to in
my notes on the Kistna Delta, and the lands ynder the Ellore canal will be much
benefitted if it be determined to avoid for the futare artificially raising that lovel,
The embankments of the Pundikodu ave wot in as wood order as they should be;
th‘ey have never heon sectioned ‘and levelled, and th?s eirbu]d be attended to, It
will be necessary also to pay attention to ’clc : ays specially

arances which ave alw:
necessary for a vear op i y ; 2 i
b § 2 year or two after drains have been newly out, as their effect must

al . g { e iy , ;
ways be to lower the beds of the subsidiary drains, and the %¥oil thus removed 18

%o a large extent deposited in the main drains

62. The other drains of this delta I had not an ‘?PP‘),"W‘,’iQ_ of gecing. ALl

63. Tt has been noticed that the record of flood levels in the Pundikodu i
required, and similar remarks apply t0
Dol i all main and considerable drains. Defi-
fnte information. is greatly needed in order that this important subject may be
m.telligent]y dealt with. 'Theé drains have for the mosé part been cut to a less
mdtj“ than that provided for in the estimates, and this arrangement was purposely
carn.ed out in order that data of which there were none then available might be
obtained and unnecessary expenditure avoided, but hitherto no data’ have been

recorded in a shape to be made use of effectually, and, “except perhaps to those on

Observations of flood levels in all drains.

the spot, but little more is known than was the case three years ago. In the midst

of & press of work matters of this kind are apt to be postponed if not overlooked,

but the means of obtaining a record are simple, and gauges should be fixed either

on masonry works or elsewhere at convenient intervals in all drains, and arvange-

‘ments should be made for registering the flood levels so that these may afterwards

be shown on the drain sections.

Mr. deh’l Wmmt favurgb}y noticed,

__,6‘4. Having comploted the remarks __; on »visho:-Wes'tem Delta, I have much
‘ pleasure in bringing to the notice of

~ Government the very satisfactory way

-

P

! !
R, P ——— g S

s
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- 'good one. 'The place

east side of the river of which the two to the eastward are divided by a small hill or

" acres and the chanpels from it 7
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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 more attention requires to be paid, I was perfectly satisfied with
all that I saw of Mr. Walch’s work, and with the sfystemat,io manner and good order
of his arrangements. The new ‘masonry works, including several locks, are highly
creditable ; the work is superior to any that had before been done in the range, and
the cost well within the estimates. Throughout ;muc}; care and fo;'ethought wero
observable, gnd I have no hesitation in saying that in Mr. Walch the Government
have a very valuahle officer of the _depa;x"'bin'ent.— "Whenever an_opportunity occurs,
it-will be well to place a few probationary Assistaint Engincers undor Mr. Walch to
learn their work. Nowhare else could they (ﬂfo ah as well. 1am g}ad to add that
both the District Engineer ana Mr, Walch speal lfjghly5 of the way in which Lieute-

65. This project has been under investiga:fbion, and it was taken up for the
: ‘purpoée principally of diminishing floods

Unnamalunka Reservoir project. in the] Western Delta f)y the Yerracalwa,

which on entering the delta is called the ‘
is about 22 miles above the point where the Yernacalwa crosses the Ellore canal by

the Nundamur agueduct. ~ The site is the best available, but it is not a particularly
» places available for discharging surplus are three saddles all on the

but lower down the hill sand stone crops
out; west of ¢he hillock the saddle is four feet above F. T. L., and sand-stone appears

" hillock, and the eastern is six feet above proposed full tank level, and there is nothing
- but gravel to be scen in the trial pit,

at about that level.

g0il here is a sandy loam qui ' whic
would be & very expensive work if built hore. The bed of the stream or river 18

sandy ; it presents no special difficulties or facilities. . On the cast baka the hill side
is steep. On the west bank there is a nearly lerel plain for about a mile, on the west
gide of which the ‘bund would abut on a stony hill. It lfas been calculated .tha,t, the
sank would hold 160 millions of cubic yards, and that o it would
receive and retain 448 millions, o, in othgr‘ words,. that it would store nearly th.
timos it8 capacity. All the plans of the project W.hwh has beefl very carefully Py |
pared by Lieutenant A.R.F. Dorward ,9‘__nd‘ «does him much credit were looked ove:.’
i ‘ orks are gener
gi:i?ﬁfs i;?ﬁ;ﬁ;g: g;th adéaiiage. As,‘} hqwov_ar, L}eutenant- Dorw.ard has
other and more important work t0 attend to, the estimates will be sent to this office

a8 soon as the revenue information has been roceived. The land compensation

statement had not been com]

have to be paid but what revenue would be relinquished.

' ion would : : 5 i
pensation WO cases have ocourred of boats being left in the canals or in the

66. Several

times, as for instance when the boats are
washed down by the river, their owners

5 12 -

Waifs and Strays.
Abandoped boats.

R R S R S st e e o SC e peae—————S L

Weya,ir{}l. The site selected for the bund

Tho thivd is & much longer saddle nearer to the river, but the =
to unsuitable for the construction of an escape which

&

river above the headworks, and some-

‘nant A. R. F. Dorward has worked 111 vq Wes ternh Delte, arid of the care and interest
" he has shown in carrying on the duties entr.Sted ita him. 1 ’ e

ally too expensive, and the bed slopes of =~

pleted. The reservoir Za.n:d its works would occupy 6,440
01 acres, and it has to be shown not only what com-
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* No. 182, constructing & new pattern RS.

‘works, and not for work which ordinarily is d
et .»m'l explanation is that both ke and the Controller
. o e ey - 4_ e L b g o ‘ ;

———
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are undiscoverable. These boats are generally an ‘convenience, as they obstruct
the traffic and they sometimes become Speedily water-logged. It scems 10 be neces-
sary that the Range Officers should 'be authorized and required in all cases to
gy such boats, the expense of removal and & fine equivalent to & year’s license
foo being lovied from the owners| beftro re-possession is giv
olaimed, and when 1o claim 13 maide within three months after notice has been given
in the District Gazette, the boats w‘;hc s5ld and the proceeds, after defraying ex-pe,;g.eg,
credited to miscellaneous Cgpal Reévenue, or a3 will often be the case. when 2 deficit

will have to be made good, this to be charged to the Repair grant 22 part of the cost
! nse number, the

of maintaining the canals and "ﬂé‘iga;tion; when boats bear 2 lice
owners or their répresontatives ought to be traceable ; Witk waifs and strays the
caso is different and notLing is gained ‘by delay in reme= g the boats from the water-
way and afterwards dispcging of thm‘, Quly-et to the payment of the fine above

referred to, the net AMOBNE - stizad aom boats sold might be eclaimable any time

within a year after the sale. | T2
67. Certain jpstanocs.of anauthorized expenditure having come under notice,
_ % the progress reportsfor the years1871-72,
Unaathorised expenciiire: 1879.73 and the first-half of 1873-74
explanation were®

ch appeared to require
andum on which

noted down in 2 memor;
¢he District Engineer has entered such
lass of work is that connected

were gone through, and those entries whi

Enclosed Appendix.

One considemb{o

explanations as he had to offer.
to a very lar

with river defences, expenditure on which ge amount has taken place
on Colonel Fischer's authority, contrary to the orders given in G. 0., No. 377, of the
7th February 1871. I did not until recently visit the Godavery after January 1871,
and the District Engineer’s remark opposite item No. 28 cannot refer to any ob
these works, moreover, & little farther om, opposite item No. 17 and the following,
Colonel Fischer has stated that these works were carried out because those which
had been ordered by the Chief Engineer had been swept away, and it is supposad'
therefore that the works referred to in the previous place were temporary works

guch as those used in the Tanjore rivers. Lastly, it will be seen that the District
be 13th October 1873, as approving of bis

Engineer has quoted G- 0., No. 2,502, of £
p. .coedings, but how this view has been taken it seems difficult to imagine. Not-
their confirmation in later orders of the

+ phstanding the orders given in 1871 and !
sime tenor, Colonel Fischer still says that it was his * duty to see these wprks
ne as soon as possible.” For

tions for additions to the
he District Engineer 48

properly do
wooden bost e 2,430 ecrtlfm saud
No. 16, building & bgat ARt ¢ o floating plant t
3 s N authority. The items as per
tracti - 9 e : - ,

ﬁ: ;?xl;:h:‘in‘; ii 3'3 1:338 come under this clags. InG.O. of the 195

‘ August 1869, .

punts out of the Agricultural Repair Grant was specially sanotioned, thereby showing
that the sanction of Government was required. Moreover the Agrioulturﬁl Repair:

Funds are placed at tho District Engineer’s disposal for the m

LS

>

e A et

en when the boats are

T T Y R Sy S

n;‘..

he construction of certain

SRS

e it e R

e —

o

)

for idle days.

- Paserlapudi, Rupees 5,200, is

pdad L RVREEE Wb A8 -
'.u,*‘;'_". N\ iy ..mA i
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:;?:::?:na::;tmnz to the floating Plant-. In W}‘-\ﬂt form other than perbaps that no
g made to the entry in t.1'w progtess report, the Controller expressed
i autl; not stated, but the District Engineer has not quoted any order giving
i 01"1ty, and as the construction of b;oats has hitherto been sanctioned by
‘ ernment, it must be assumed that the District Engineer was aware that the
;mtlay was unauthorized, These remarks applly to all the iems excepb No. 16. This
atiber refers to the construction of a range boat) Foran additional boat of this class
o - 8 A mgg a:i:‘,ed 15th July. » the ‘}l.)istrich Engineer did endeavour to
» : ) - 15th September 1873. ohtain sanction, which was h
afier full consideratios declined )i 2‘ 1 ’ 3 -OWG‘"’T’
A . declined, but nothing was said. about the bcat having been
already built 'thahout sauiiag. The boat was, built for Colonel Fischer's own use
and thﬂ pgbhc ‘money spent Upnp it ut of the Agricultural Repair Grant sh uld.
I think, bo refunded. - t s
‘ (.)the.r irregularities of various kinds have boay cammitted, certain c;peﬁditure
incusred in dredging in front of Dowlaishweram and Vigeshwaram head sluices in
1872¢ have been charged to Local Funds, for no other ro:son than that such funds
were available. Tt is not clear whether the sanction of the Local™und Board was
obtained to this diversion, but the work had nothing to do with those funds.
- From the cxplanation given, item 80, gonstructing an aqueduct to Karapa Bodi
- 7 channel, it is probable that this minor
1I1Iew work was not properly sanctioned.
antitfipiﬁoﬁ of regular sanction was alone ‘:ifhzeilzn zz;g;};:;::o?‘:ﬁinc?e: t'm
Engineer. Item No. 8, steamer Fred and May, Bupees 2,780 ; becauseeno I;un;t'
were available under Tools and Plant, Agricultural Repair ii‘und; were made us . ;
although this steamer had nothing to do with the works for which those funds v:e:;

provided. The expenditure was altogether irregular.

The explanations wi
to Pioneer, one of the river steamers, 15 not satisfactory ; certain regular charges for

the river steamers aod aredges have been specially provided for by Government -
_ under Tools and Plant, and it was anderstood that the delta works were ohargéd for
 the work done for them by the floating plant, and that other charges consequently
“on account of this plant were met from. such receipts. Various entries for mainten-

der both Tools and Plant and Agricultural

ance charges, however, are to be found under
Repairs, and the result is that it must be d_iﬁﬁjﬂt to ascertain first what the up-keep
ork done by it comes to. It 1s certain

' of the plant costs, and, secondly, what the w

 that the transport of materials by private boats is cheaper than by Government boats
even were the latter fully employed from years end to years end, for the first charge 'ﬂ
on account of the latter is 6 Pies per ile, and of the former 5 Pies, and it would now
appear that tho 6 Pies do not cover Fepairs, 1 a considerable addition must be made

~~M930~ ‘- = ‘ 4
5 ,;‘w‘ 750, being the Jimit for local sanction.

-

 Jtem No. 20,061&#13?1;9&31&};9@& rxver bank in tthve limits of Doddaram and
ther work which, I think, it was not within the

District Engineer’s competence to sanction. Had it boen emergent the course would

have been to go on Wwith it and apply for sanction, bus it is clear from items 9 and

10, whiohare comaosod it the same oy, that th luce was endengered &

th regard to items 7, 10, 12, and 13, ropairs to pugtis: and 4
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which the sanction was given were at“a’ked for, but they have not been sent,'w_m‘
they referred to in the District Engirjeer’s reply- Probably none were prepareie
The remarks opposite item No. 57, ballasting in front of the anicut, Rs. 2y
aall for notice. In G. O. of the 3rd February-1871, No. 331, Government
of the construction of five groynes fgr the purpose of keeping the.deep
the river 4t a proper distance froin=the Dowlaishweram branch "%~
- Colonel Fischer prjefers other arranggments and sets aside his mz"' '
even making any report #n the subjéet. Further, when 1 was*® 0. o
was fgld by this officer {hat he intendd to construct these aLoynes §h1§ '. :
he niow enunciates the opinion, fer the first time wietun MY knoﬂﬂﬂges a
-+ yould be dangerous. s " T
= Ttom No. 11, consteneting e« embankment and qhml,n%, ,
_ Rupees 3,380, This appears to be 2 re-alignment of thyw nsl,
. of river encroachments. It is represented as being & work '
= - the dath®” oﬂf

a7

* April 1673.

A

damage being over sometime in November or

following no further damage ean occur.
~ Item IQ,' duot to, carry water to Singaram ﬁeﬁ! ‘

is & minor new work and its debit to Repairs was irre

- Ttem 13, constructing huts for lock lascars, ¢

remarks on the Attili canal, paragraph 50, the @

= ganction was irregular, and this deseription apy i
of Repair funds for the purpose. e

September 1872, and as the large at{mw was not sanotioned until February 15 i
there was plenty of time for dealing {vith it in a regular manner. The surveys 9“,;5? 3
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District Engineer, Godavery.
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No. 208, Onoee Tue ox, 165th July 1874, No, 1,006, s
| Tae Memorandum by the Chiﬂfil.

' IRRIGATION, No.

Engineer for Irrigation contains a large
amount of information on the Godavery -

Delta - : : e
, and his remarks ¢ receive the early and careful atteution of thé =R

District Engincer. {

20 f ot 5
The Government  ‘learnt with regret that the instructions given for

the ' 3 ) -
ystematic record of al) | done in the river near the anicut have not been

carried out. : p : R
ed out. Without any actlons the necessity for such a record should have = = = &

be i :
Op:!:a;:;m::’v izndf th?uom}; » during the past three years, to note down every
3 e giloritsob | i i

¥ivee, do Rights araathtiol: .e protection :): ?egulnt on of the channels of the
3. Lists of plan*stI -whweram or ;lsowh i i '

: ahoe ere which may be in excess of

&o p?eqmem:n“tho‘ 1> deita, ir unsuited to the work to be done there, should

pared by the D ot and 3 £ T Ltk

Public Works Department, who wil R Gkt

appear advisable. The rema;r‘k@? the Chief Engineer for Irrigation on the condi-

:On 'qf the quarry and other plat require carly attention, and arrangements for

9‘3’"‘8 the » ailways and rolling tock in efficient working order should at once be

:::e: ofi;pl]? the case :f the fhating plant far too little care has hitherto been
1ances, much of the ral ich 1 sye

oo o fall oot ; g the raluceof which is altogether lost from their being

—H e e F: v
. The importance of thesonerete and cement exper monts, for which funds

;':r:f p;:::;iiz(:lso far'tback as A’l‘ﬂ 1871 has evidently nof been recognized. To
B e '_1810 :h Was requsite that the determination of proper mixtures of
e ‘5_8 tﬂ erial should be at as soon as possible, and thereafter that
s n(: ur:t of concrete hock and the supply of hydraulic cement for the
Tho Glres m:”;y work? to structed in the delta, should be undertaken.
sty o, ent agree with ‘Engineer for Irrigation in considering that,

Without the services r for this special investigation, much more

might have been accompl; as been done.
S :; _An estimato for o mydhine-shop will be awaited, and the Government
prepared to afford g | facilities for the performance in a satisfactory

k '_f:e done in the workshopa, ]
rwes for the hire of the river steamers shown
d certainly have been carried out, and the_

rates suggested in paragraph 19 of Lie s Aol A
pproved, Pt o sutenant-Colonel Mullins’ memorandum are
crproved, and will be at once od. Should from any causes these rates be

m be revised, and the charges o be made

Y ! time be added to the floating plant of the
Engineer for Iry ntion o e : 5:1:"“" and will be reported to the Chief

7. Banction for six u!di i e e
site estimates have mmy\yzﬁ will be given as soon as the requi-
sk been '“Wﬁ# proved ; it is observed that funds under

- LT

found hereafter to be inadeq

. importauce that the & ghould be maintained in a state o

~ and the Distfict Engineer will see that no uanest

issue such orders for its disposal as may

Proceedings of the Madras Gove. . ent, Lublic Works Depariment,
15th July 1874, . S

Extraordinary for plant are pfovided in thé.g‘.‘ll’hdget. The purchade of wooden

boats for special work will also be sanctionedm the submission of proper

mation as to the work to be done, ete. ol g
stisfaction the District Engineer's

8. The Government notice with grave diss | |
prooc ngs with regard to the Vellah

Memorandum, paragraph 27.  porthk do channel and Yeﬂnamadhloo'
channel dividing dam. The evasion of orders . iting 30031 sanction was highly
reprehensibiq o et (i

.9' The 1ngtructions of the Chief Engmaei' for Irrigation prf:hi‘pi:_ting the
renting of canai hanks and berms for grazing are approved. . It 18 of the first

f complate efficiency,

and the amount of the regiptg of miscelia n6ols revenue is comparatively unim-
portapt. Probably also after "t &g grags ;,:v‘ "1l vealize nearly - much ag
the geazing. The provision of a sufficientar  cattlo ~russings 1s a matter
requiring immediate attention in the interests bﬂxof the ¢anal and of the villagers,

neeessary delay is permitted to ocour.

10. The Government consider that m ‘_ ge of the delta 18 Ofﬂ?.e grossen
nginesr’s special attention thercto. The

importance, and they desire the Diatr‘iét-E'_ ' s § . 2
instructions given in the Memorandum of the Chief Engincer for Ifflgﬂfi‘m f"u
enable the ultimate dimensions of the scveﬁt%‘f: vin drains to be fixed with sufficient

aceuracy, and all ncodful enlargements should the _

The seZonddry‘ drains must also be maﬁafémipacﬁ with the main drdinaf'an(f
year by year what has been accomplished both as regards work and resnl%‘s _should
be shown in the Administration Roport. The delay which has occurred in com-
mencing the Takee, one of the principal drains of the Eastern Delta, is much to

be regretted, and this work must now be pushed forward with all possible rapidity, .

infor-

ereafter be carried out promptly.

go that the condition of the country, which it is to relieve, maybémteﬁ‘my

improved at an early date. : ey
11. The remarks confained in paragraph 38 of the Mémfnrg@um xmd;l!
notice, regarding the way in which the rivers in the delta should bodea;; with,
have the full approval of Government. Without in any way d?‘;m‘d?:ﬁmwatel;
ils, it i i hat d ve sets, which are 1 4

as to details, it is abundautly evident the i ﬂ’x v g
+d a very accurate record of

no such relation existed; and that
work done and of its effects, with 8
place in late years with their proo

ing an adequate return from outlay. iJ i
nection with this subject has already B :;;;rme B

R

re can be no certainty of obtain-
" Fischer’s conduct in con-

changes which have taken

oned ordersi—
7 i A T e e A
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