Loratiied S S T Sl R AT 6 X 2 T T
i e 0 e 3 SRR S S i R :
i ; ; e ity et S Y
o P 3 Ly m&‘.«a ERSETH R
5 i B A e L
A e ; LT

- 7 B 5 I,\
Sl PE A ;.,w.,( 4 r.,m ,wuwm 7, Y o #w,.w.'.hqmw.r il o I3 :.w
ey st iy zm,bnw,,in :;L.W,%a. M.% v i
Ry e O T 2
R YRS (R et
Vo w,.?nw . n‘ww.xumwﬁua o
AL & T g AT
: SENE e h ot S
PR e R R
A R RIS e
it T2 10 A ‘mmwlwwmw 2

LSt

R

e

R
ORISR TS

¥
4

R
HERR
i i

0

P =
o

By

e

iy

e
T i

L ST

i
5y

R
¥

Y
A
0

(TN

LI
s\‘%

R

]

i e R aals:

i i SRR 1%@5*;!,%;‘? LA Jﬁw@x fresy

. . AT m.v;.ﬂ[w!.z L o P AN e A D e g T

PR 5 a5 ke i P e e
> ikl A

i

W%

5
1
sf

¥,

T g

o

e
i LA
A

Sk

L

i

T =atE X
e e DT o it s
P s e

prene Coe e it s e
2, dabaer

e

b T o8V
i ¥ R E S
. g LW R

PR e
el R
Ak O
s o 48 i
A T T
RIS oy
e N PR S g - :
2 g o e P
55 TN S R AT
W EE Gl S A
s

o e R
oty T
4.5 Rl 256

LI

s AR S

TR
g e wirenes

HaY
AL s,

s T e o, BY
S SRR

oy B
Sobage TEAE
Sy
RN DN L2 4
R At
g B
g

HATS
1

o a P o
R S B i

4

SRR oty & n;ﬁﬁﬂf gk B AT
«JJ.H..E@ J

Lo e

v i
fie o
PyE e

L v
SRV
%1

g

I RAT A

AL ¥

E e P R
D RN

oy XY

1

S
A

'

A

RN

P

[N

Ei e rmmermmrs
e CTT e

LI AR

men

Iy
N

B
0 e

SR S0 N
L R e v T

Lo
RS RN

.v...
P e
R S

5 g

U

SRy

1

VN Gy T
T A e v
) : [ AN

2 ¥y
FIRRS

Y
T e T e etk
NI gt
! T e e T AT e T
[N A ; i |
A SR Ao
- FE A gl
AT Dyt st
o e R
L2

ysent

a3

T R PRt
ORISR - R
_ - Tl oA e 8
gt SR R

N

x g £ WS o
L B S Ela W 4
e L gy o ik o S

AR
1,..3 » f..\,xuwzfure ar:?@y.

e i, o E e G B ] T
TR W R NI el AR, L f

AR




S N

Pt iall

o Fogmer i

g TS TR e

Ak,

NI N

e

T T

e P

w‘\\u‘hbn PRESPROY. ‘.p_

() ! !
SR r«m“»ﬂ\ u‘l mu,. e

"“NH , «d, wu, PSS ,gmuq,.e,k- gt T
T A e ‘Um By e

" sw‘—n\aww "‘l)ih,r,.h

¢ » o
4‘. 4». wv \\, 4w . 1‘ v‘ wn W, mu; ruene B R

Lk ‘.,.; e "w y,“,«“_“ ‘,: Sy ‘J,ﬂ"u‘ ¢ o

o s ;r araTie S ey

2L fongon AN
470,

'-‘“’“’ ‘q#w 1 “'J‘w, .ot ». .«v u“_‘,

3 .
Ayt -A‘\;:t- o et RYEN S N
wa e ‘“w.w .w <, ,v u,,w

[T .. bt
M“ sy 4\\.\"“11-r,unk11v“"'(' -w»‘—u,w—

-

e V» 4‘\‘ i < J:"w —»LVA-\ it

o m‘.u OB

T e € Cema ST AR e R W s e g P -y

il 235 7y T o 3Tty

< Fom ,\ < 44‘;1’\.‘ u‘m

-
e

SN

g :WI‘ ,\,;;Au.uvq

g

o

-

AP ¥ W?,y s
AR R A “x

‘
I M

. ;.JM A u{; ».gm?l«u,

Sty

“E. il ﬂa (7 ST N
&

T .,.»,m ‘w- wm‘rw. o n [

S g —w, . .w.uwum *w"-,” .

3

f daean < »—w«&mmn, \‘wnp’,

e

%pw -3t -v‘:.,a..» w N

g,

o R
r""‘"“' E"‘gﬂ\ s 1-1\ Ky
[

- e

e - [ e ~m
Tt S et it

4 M‘”‘“‘T 1‘]"'""‘\\% BN
%

‘-'M' R .mﬂ-»m, ,rwmm‘ - w s ot “M “ e -‘-qu we sy w
P g

risyin A
51 Leee W o A—-wv\nm—w'<

2
m N ‘r"“ - ‘uww- *&m.‘,,
"

I N JECHENTF S
trr ! WJI"\

Y e www,wn o
ps

a
e -v‘»‘uf AR %v‘ o w,
Jr‘- 2k “rm o - n,

T

o

-

el L Ve

1 il mu «»m a..,»».a APt c e
B T P

e Loty R "’“*"vh\

oAt

S ‘ vmwr.\, ‘v,.x‘ym“\,‘.u“ Ton

FaE

s

f
i\
%53 -

ey

o G w.«m‘ e

.x .y 4 ,a; e .,,\m;, s

=,

3
e R AT
,\s-'r ,.xr.y%»:.ﬁ;g4m—m. P2

o

,.n?'“xu.r, e T {M\

b

e R R A

X

4\: 2 u-.« o ,-.M.u 7 ‘.L., 9. % -J,‘u
b

o
- h,w'— P s e

w4 kw -m, 1;«4»@&-@.
7 I gt d e
w uww NI ﬁW,M KGRV )

*. 3&‘ wieon s ..e,\?;:-..-. b ,)5, ;4..‘,3“,,,_» i‘

i B :»-.ﬂmw i

N ‘; TGP g n.yu, ;.w. B

TS WIN

*1‘1‘ K.nt‘s:.“,,.j‘?ul_.‘_}

Vo le -, ...vm;m- v\.'LL“'\ xww .

Wﬂ "‘1‘

uq

o N
B

: : - 81st March 1871.  No. 1 ,094.

| * Proceedings of t/ze Madras Gowrnment, Pubdlic: Works Department

S "Read the followmc papers —_—

oo No.lZO.‘,H-‘ S AR

'TaE
anicut pro

© of water appar
uestion carefully ab snitio,

the result of the caleulations, &c., drawn up by Mr. Hughes, , I' I
N 9, In order, as”‘f‘ar as posmble, to get at the root of the matter, a serles”of

o gaurrmgs was taken bj
half a mile from the h
necessarily somewhat rough
accuracy as cu'cumstances would

: at the true dlscharge of the, chanmel. -~ "

' ‘ Coas -

3. From these gaugings— . . T

‘ . The mean velocity was found to be .
C ‘ Hydrauhc mean depth bemg o
- Mean area of section’
: . Gurface fall {o e o we e
. Applymg to this the. formula ‘given at page
 Hydraulic’ Mauual the mean ‘velocity is found to be
. 33628 cubie feet per second from Whlch agam the ¢
= found to be 906 ) T e S
EEREAN: :,‘ Aoam usmg th

o havmg been found =

ol
© - which, in the accompanymg memorandmn, 8 table is given

o hydrauhc mean depths.,‘ Ll e S

{ o e - ~v'
. . ‘ L

. racy of all these ealculatmns nf eourqe depend in great measnre,—

.. B The aceum‘yo

‘ the acctiracy of the fo
| seem 10 doubt that the formula for channels N =

. the formula for slumes N ==
. L Havmg obtamed what appears corrwt

them to the._channel which cultlvates :,100 acres, &
chanpel. B TP PO RUDE S i
KE The tank capacxty under the south channel is to that under the nogth

channel in about the proportion | 6 to 5, s
dmded proportionately to the tank capamty, A

o

CU ¥§;"f

of the supply in the river, S
1, 8. To effect this the supply of the south an

: thls may be done in two Ways, 1ther-—-

'

. v

oo (M) by widening the chann

C e 4 e dm e e e

L (2 ) by mcreasxng the size of theh
SRS B

_No 779 From 3. D. GRAI\T Esqa Oﬁiexatmz, D1stnct Engmeer, Tmnevelly, to . 7
‘ . the Chief- Ilngmeer for Imgatmn, dated Palamcottah oth Ja.nuary 187 7, B

complamts of the cultwatora under the sonth mam channel of the Srm ountum o
ject have been so constant, and theu‘ statements regarding the msufﬁcwncy :

cntly so well founded, that it was determined to investigate the whole -
and I have the honor now to forward, for your mstructmns, ‘

y Sub-Conductor Falvey, in'a straight reach of the channel,’
ead sluice, and, though these gaufrmas are fow in number and
they were, however, taken with great care and as mu(-h
penmt, and cannot but afford useful data for arriving

Veew,

sey !

33 of the 3rd Edmou of J ackson s
1-0675, ‘making - the fhscha.rge
ovcﬁcxem Cvf the head slmce is

S formula on: page 34 of the Manual prekusly quoted

= 41 21) the co-eﬂicxent of fnctlon is - found to: be -05, from '
showma ¢ for dlﬁerent

rmula’given in the Hydrauhc Manual us(,d, but there would "
== 100 «/hs is ver) mcorrect md thac
= C M""B mhen Cis. rom 62 to 75 is also Wronc. e

data, the ne‘:t thing s to.. apply
oamst 5,650. under the Ehth-

a that if, a8 would appear best the water bo:
the south channel should get sxx-elevenths :

mam channex must 'be mcro wed and

el 1eavina tie head s‘.mce unaltered, or. _
ead shnce and mdemng the Lhannel.‘

hu:'

mtsm A, %g;‘i kS
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N

‘ 9. By‘vtne first plan, in order to give the gouth main channel its fair share
of water, it would be necessary to widen the channel to 57 feet at a cost of about

20,100 rupees. This plan has the objection, However, that it dangerously diminishes

the berm, and that there would be a difficulty in getting rid of the excavated material.

10. . If it is considered better to add three vents to the head sluice and widen

the channel 9 feet (or to 45 fect), the cost would be only 15,100 rupees.
11. The result of these xmprovements if executed would be takmﬂ' the channel

' as full for sixty days) an increase of discharge of nearly 420 mﬂhen cubic feet of
“water, a quantity equal to about half the tank capacity.

12. Next in importance to the main channel is the Ahtur channel where for
a series of years there has been loss of crop and much trouble in the distribution of
the water available.

- 13. . The dlseharrre of the mam ehauuel being 413 feet per second "the Ahtur
channel is entitled to 40 per cent. or 165 cubie fect; to carry which quantity it would
be necessary to enlarge the present channel to 27 feet at bottom this would be
expensive and dangerously reduce the berms. ’ Lo

14. Tt would however be possible to increase the fall to 2 foct per xmle by -

lowenno the aqueduct (now converted into a drop) and thus render a bottom width of

18 feet sufficient, and with provision for supplying Sftthukavmtan tank, its due share -

of water could be drawn off by the Ahtur channel. ,
15. The Ahtur tanks are found to contam sufficient water for only twenty-three

- days’ supply to the cultivation, and, considering the exceedingly variable supply in the
river, it would be advisable, as much as poss1bIe, to increase theu' capacity. They
cannot be raised to a greater height than sufficient to hold thlrty-two days’ supply, but -

“with the improvements proposed to the channcl, rendering it capable of ﬁllmo tho tanks

- in nine days, a very material 1mprovement would be effected, and even i nothmo is

done to the channel, the repair of the tanks must be carried out.

B 16.. The cost of i improving the channel, &e., will be Rupees 7 800 agamst which,
-~ however, should be set the annual cost of m'untzunmo the temporary dam in the nvcr -

at the ohl head sluice, viz. Rupees 390,

Shuc:7 A short time a"o, with your pormmlon the 'zqueduet near, the old hoad
Was converted ' into a drop, and in great measure, owing to this improvement,

:{111‘7:;1‘3 lfill_‘tllld ﬂus year ‘cultivated under Ahtur tank (about half the ayacut) will be..
" utely © ﬁgureq given in the accompfmymo memorandum may not be all abso< ,
_ y correct as at this time a pressure of other work is occupying. every one’s . -

‘ attentlon, thus preventm m
T g my going threurrh the figures ver aref II ‘a fow .
( maccm'aﬂles I have detected and nltered yam ,Y , ,

" 18,
and point elearly to the remedy, and I have

2 llw , ‘L>_

IF'rom ;t;e same Oﬁicor, datefl Pnlamcottah 2Sth Fobruary 1877 No. 190 S

HAVE "

the- 1mpr03§n22§:st(t mE}ljm Whether I may £0 on with the Preparatxon of GStlm"teg A
o Ahtur. chamel mentloned in’ my letter N 170, °f 25th

IR
-

,er.

The ealculatmus are, however. I ;
e thmk suﬂi e
. thing 1achoally wrong with ‘the channel, , et to shew tat there s ome”..

the ho
- Wnor ‘to request that you Wln consxder the sub]ect and favor me thh mstructlons N

g S <« LTS oo b Ak 2 % =

e

b A ey st < 4k D

. -
e e

A e Ty R TR T e #  aA t  I dok  Co AN e A

Ay o o A A

" the arrangements desenbed as from recent experience it does not seem advxsable to

: _other partlculars you approve the proposals, I would ge on, Wxth the Pl‘eparatmn of ’ " l:
’theebtxmates ;“'; ) S . “ FOUEITNI.

A e TeApTe e My B T T e e s I £

Memfjrdndr;m en‘ ‘P@};sﬁ ' Improvemeut of W a{er-supply to Seutk Sevtum qf Smmgum‘um o . RN
g prop:)rflon to the acreage "of old irrigation on either side of the river. There are no ueoounts in | |

‘ . I;eat‘ lyfilrl the Pmpomon of 54, ‘Should the probable extension of cultivation be aIee taken -

" Jand as can ‘ever be. 1mgated from them In consulenng the ultxmnte extent of cultzvetaon “‘

( they receive leas drmna«e, they ourrht to get more thzm azx elevenths of the weter taken off frem ‘

runnmg zt some‘what deeper than fermelly mtenued we get e cﬁseharge durmg freshes of-

,msg\@vmvm‘,@j-&, Rt SN AN, W B S g Lt AL s Sy

Proceedm gs of tke ﬂ[aa’ms Grvvernmenf Public WorLs Departmefzt
31st .March 1877, Na. l 094.

e

J anuary 1877. If th1s is to be done T reqnest permxssmn te alter in one partmule.r ‘ f;:«; ;

leave the two bridges m Ahtur chanpel of 10 feet span only

9. Since knockmg down the side wall of the aqueduct the surface fall has been o |

. e

eonexderably mereased the result bemg that the velomty through the present bndgee
of 8 feet waterway is too groat L - B - ‘

3. 'Ipropose, therefore, o increase the waterway as much as necessary, and 1i m

[

PRI

I‘rom the same Ofﬁeor, dated Palamcottah ard \Iarch 1877 s No 202. -

IN reference to your memorandum ho. 17 T N of 13th mstant I have the honm- ’ |
to forward a correct copy of Mr, Hughes’ memerandnm on the proposed 1mprovements e
of Water-supply to south mam ehannel vamuntum ameut pmject. b IR A

- R 4ot

- 'g“

. . e . - :

eyt e - ' S S

cobrt e T, ety

Amcut F? orks

| Txm pnnelple hevmg been lmd down thet the watm‘ taken off from the rxvor at Srm— RN
guntum ghould, in the first place, be supphed to the land irrigated before the construction of the -
anicut, and the surplus only rendered available for extensxon of cu.txvatmn, certain medxﬁeatmns N
in th existing works are required in order to distribute the supply more nearly’ than now m N

this office to show what the oxact acreage 13, but from the returns of a.etual cultxvatxon xt uppears o
to be about—-— - '1:“ S R S t e e S
B IR PN T SRR R  scuss.’
‘ ‘ I‘or the south sectxon o , ...' 7, 150

'] Do, north .’ R R O o 5 650 7 3

into aeeount nearly the same proportion would be arrived at for the. distribution. " The’ extent
of new cultivation will depend entirely on the quanhty of water available in the te.nks, 48 the
ryets are most gnsious to extend the ungatxon a8 qtuokly RS posexble, and ha.ve taken up for wet .
cultxvetxen under all the. tanks of the south and 'some of the north seetwn qmte a8 much

there would be gn abvious. edvanteve in dmdmg the supply n: proportwn to the tnnk eepeczty,
and as those of the south section are about one-fiith times the oapacﬂ:y of thoee of the north, while .

theuver. ‘ ,"' AN R t; ”"g”,; .

oo -m"

2. The quc Stl()n is  thus redueed to a eonsxdemtmn ei the best manner of regula.tmg the
dmtnbutwn 80 as t0, give ﬁve—mnths of the river supply t the. south section.; | : This eannct Be
done by any re«ulatwn of the sluwes, but must e effeeted by m\proun” the south chanm,l or
ehannel and head shme The channel i is much too small, and is fonnd meapahle of; ﬁlhng the .’
tanks smhout a uccession of good freshes, and the &scha:mng oapecxty a8 expla.med below is fo¥

_a given depth ouly ahout two-fifths of that eeleulnted on whisn the work was pro;evted H but by -
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a

about half that caleulated on. A good deal of water goes to waste over the anicut, but the
’ north channel is sufficiently large for present needs, and only the sonth channel requires
‘ * improvement. -

3. Before pfoceéding with calculations for this work a few words are necessary regarding

the formule and coefficients in most general use for estimating the discharge of channels

and sluices. That most frequently used for channels is of the form.

D= AV =A x 100 4/ &S, A being the area of water section, R, the hydraulic mean

depth and 8 the sine of the surface fall, and for sluices D=AV =A x C x VTQ’E

C being taken at from “62 to *75. It became evident from watching the discharge of the head

o ‘ sluice into the Sriviguntum main channels that the results given by these formule are

widely inconsistent, and to ascertain approximately the amount of error, some gaugings of |

Lo the south main channel have been mode by the Sub-division Officer Mr. Falvey. The
‘ A " observations were made with care, and for this particular instance afford a sufficiently mear

_ ‘ . A straight reach of the chanuel was selocted about half a mile from the head, and 360 feet
P length and the velocity observed at intervals of 120 feet. When the water subsided sufficiently
T ¢ goctions were taken at the points of observation, - The part of the channel selected isin
: o N ~ rather stiff clay cutting and the bed and sides are pretty free from' grass and weeds. There
1 R - is no drainage into the channel between this part and the head. - The sectional area varied

e * from 307 to 329 square fest. = A

" The results obtained are s;s‘follo.w" —

A g e

© Mean area of four sections s o e ... 31516 square feet. -~
. Mean hydraulic, mean depth e weo e 4701 feet. .
IS - ) 'Maximum velocity ... e e e e 1'714 feet per second. -
“Sl.lrf‘age‘falll:a - e e " - R 7:2105 ‘ :
"The mean velocity was obtained from Bazin’s formula. o
‘ ‘ co " Vm = Vz ~— 253 V&S

(When Vm and Vx are the mean and maximum v}elocitfes, E the hydra;ulic mean depth
and S the sine of the surface slope} L vl T B

second. * The area of head sluice vents open was 45 square feet, the measured head 1 foot, and
L . - the velocity of approach at gauge 2 feet per second, whence the co-efficient for the sluice is /90.
Pl The floor and sides of vents are of dressed granite. The vents are 4 fect width: the cut waters
L - S ;u-e equilateral triangles in plan and have sharp edges and the rear wings are curved outwards
S . tro/‘ t,he_vex.l’cs. The co—eﬂicien? deduced for the sluice cannot be put forward as quite exact, 88
]76 C?leulatmn of the channel discharge assumes the correctness of Bazin’s formula for the mesn
V¢10q1’§y,‘ 1Qut there is every reason to believe that it must be nearly correct. - '

. 41 It i quite clear that the formuls D
cha ' '
C cmgziinziv:iiz:eme depth. D“}'C}' and Bazin’s experiments proved conclusively that th®
o their retin s "’ti"y much according to the nature of the sides and bed of a channel, and o™
 for moonn sl oo Observations and experiments Kutter and Ganguillet deduced o form®
genenlly than a0 cht;mh wad which appears to give & mush more nealy correct x5!
o Y oer et published. The formula s V = € x (RS)} for T
-+ measures, When R = hydsaulia o 4 o o ' - . L=
a0 oo e T» ydranllﬁ - . ) 23+ - s
U T e T ° mean depth § = sine of surtase slope snd €= gz F 001 F
S —‘_:'W?er‘ef 18 8 co-eficiont of iﬁ;ﬁfioh;v' LT T B M
‘ [P SO R 17108 from 01 for very smooth plastered chanzels OF

I o~ TR ="

(SRS

o R

o

approximation, but do not pretend to great exactitude as the ﬁumbér of observations was small,

o - and was found to be 1-0675 feet per second. The dischargehwas’ thel:efore, 33628 cubic feet per )

L Az 100 v/5S is inapplicable for earth -

‘ glazed B

m G g

s s |

e AT s ot T AT e e

oz k

g G AT ST A AT LT
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Ry Ty P

R R =
.
RO L. . -
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- of friction given by the &

* supposition that the head sluice

o disproportionate to any possible gdvan;g,ge -

" " g inches round &

- he vents ofu both sluices

L e
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W~' et : o ,

. e in bad order snd regimen and havinglarge
rivers and canals with eartyen beds m,badyoxie: alni ziil;ne na i 8 u‘g:’. o
nes and weeds. + For English measures C = 553 T 0I5 F* '.Chelco eiﬁgxeg E
uthors of this formula appears too low for ordinary irrigation chennels

pies 10:035 for

quantifios of sto

1 the gaugings th main ¢h
te sizo. . From the gaugings of the south main channel a’ - pbpbuig e
o ?Ode;& g.rz:ulic mean depth 4'7 and surface fall 57Yys-. YThxs gives & .co-efﬁcxent of fne‘.h?n . 05
' dor alcu{ating from the formula with this co-officient ; the co-efficient ¢ for the ‘Snvxg“m um
and ca ‘ : ‘

main chonnels allowing surface fall 36T ‘fvm‘.b‘e-r‘_‘ g R
pwbyomen da Dot
Dol T T Cas0 =
Do e e e e = 80,0238 0
(Do de e T S es 0=t
Do e T T k0=

L ue fafasit oan bo caloulated which ought o ba .
. lo shows the width 88 fag as it can : ughs t &
5}, glhe fo:%::li:fﬁ:ﬁhi: it may draw off five-ninths of the water reaching the aniout.* The
iven to the sou

& » made for each foot of depth’ from 2 feet up to anicut crest level; 19 on the -

csleulations ar

to it. The depth. which the south channel
cannot run it deeper without flooding & largo
to bund this round and drain it by & syphon

oxtent of nunjah. It would be of courso possible o
under the channel, ‘but tpe cost, '?9!11‘1 be q“it,e_ .

ag ax 8% gl 830 4
S A B« | Ag | Eo|Ea g
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| SR 9 st | 64 | 18T 62 20042
DB e 20 o0 | o1ss | 2T | B8N 2 AR
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o aefficient for north bend sluico is taken ot B us the TASORTY P drossed fir on the fuce for oy, 5
© - NotB— he joints and the rest luit ro‘ugh‘_ s N L . ;

\

| . "]:»ﬂé’folléiwiﬁgare ;ﬁﬁfoﬁmate :
:3th and (2) of widenin 5 feet und addin o vent
bottom Wi are now all 4 feot wide s_zfxfl §£§et h}ghr{ SRR P

¢

annel & value of C = 40'41is arrived . o L L

is unaltered, 2° on the supposition that three [waxitafé.\r‘? added o
' will carry is limited to 5} feet or 5} foet a3 wo ' . -

eﬁ;ﬁinateé .;(1) of r{hé; g;ost ei “}&'idgqiﬁg ty.he;t;ﬁaﬁ_gglgto 57 fe(}% " R s
g it to" 45 feet und sdding three vents fo the head ‘sluce, - |

’ A £
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Estimate for widening south main channel to 57 feet bottom width or 21 feot more than
present width. ' ’l | ' ‘

Quantity. ° " Description of Work. - Rate. Amount.
c. YDS. ‘
o0 | Barty | ‘ RS. A. P.| RS, A. P
1,833} | Removing and rebuilding pitehing ... - .. TR - 15 4
275 R{))u h stone piteching to raise to 6} above B ’ ‘
" be ,
s e ee 2 0 5
611} | Broken stone backing ... o aan 1 8 g gtljg lg 8
2333 | Widening flooring to 57 feet . 2 00 1466 10 4
| Rock excavation in 3rd mile and pitching near masounry ‘
works ... RO vee e ..l 2000 0 0
.| Returns to head sluice wings ... e e 400 0 O
Sundries and Contingencies 82 5 4
S}xperintendénce U 400 0 O
Total ... | 20,100 0 O

. Estim?‘te for widening south main channel to 45 fect and adding three vents to the ilead
sluice. ‘ ' g . e - ‘ C

————

Q,uant‘ity.i‘_ . s Description of Work., | = . 1| . Rate. Amount.
c. YDS. S ‘ 7 '
<3000 | Earth | R . Rs.o A. P.| BE. A P
- . YRS cee re esn ST ses Tt eed 1 .
- 9163 | Removing and rebuilding pitehing ... - 010 g 4,2% ﬁ g
275 New pitohing =~ "...  we  wo wy | 2 00 550 0 O
3961 | Broken stone backing ... .. .o . 1 80| 5520
.100 }{ch}fning flooring to 45 feet - ... e .l 200 200 0 O
L ock excavation in 3rd mile and pitchin 1
Sundries and Contingencies P. : g ness masonry works ggg (1) g
Superintendence - ... aer ¢ et N 200 0 0
Stuice. . C. 8,300 0 0

- | Adding three vents -
| Temporary bridge oo
: Sppenntendenw o

3

e e e e | 6500 0 O
. LE L T .ve LEX ] ' 150 0 0
e e e | 150 00

6,500 0 0
Total ...| 15,100 0 0

LY ™

e oo
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the A
ex0oss on cost there aro other objections to widening the channel t0

. 6. Besides
-~ 87 feet. The be
- Washed down a

“berm left, and

spoil,’ bieck
Poil. . Theso objections would exist butin a slight degroo in cascs tho e

be wideneq o

videned only 9 f
the channe] g fz;t thﬁ.to ?dwgnld b better to add three vents to the hoad sluice and »Wid,en I
008t of the alterat; 4 a loss number and have to widen the channel more gine® the chiet

arrd the pumber
advantage ¥°

tever the number the width of "h‘mne.l v
) ' the rwef . . *

good ::;3 Zzgu'lfalg made 12 foot wide, but the bunds and spoil banks bave been
8, and if the channel wore widened 21 fcet, there would bo practically 20

there woul )
large quantity of d also be much dxﬁimﬂty in many places in finding 8 place to pub the .

e
would
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' water are the Ahtur ryots. “The

" the south bank and making allowance for s : S0
to by percolation from the Abtur channel and thesmall = @

pear fair to give to this branch 40 per eeilt._ of the water\takexi L R

. above are carrit}d out

" foot will probably be fou

: slopes pitched for a short

- gub

. reduced

" water since

3
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7. The water-regristers prior to June 1873 do not furnish any reliable data for 'esfiméting* SRR
 the quantity of water reaching the anicut. ' - S D

Trom June 1873 to April 1874 the water was over the crest of ,
QIECUE ue © wee.  wes  wew e awe Towme T e 64 days.
Mo 1874 10 AP ISTS i e e e s e 86
. May 1875 to April 1876 probably, . wes e e 28
The registers for this last y ‘
are however corrected for th

token as average ones. Teking the full depth of the south channel at 5} feet, the extra quantity

‘of water which can be drawn off from the river during the year, if the proposed improvements - -

be carried out, may be taken as the difference in' its discharge with width 36 foet and with
width 45 feet for 60 days or 60 X 24 X 60 X 60 x (418 — 832) = 419-9 millions eubic feet,
ho south bank. It should be mentioned that the south

or about half the tank capacity on t ‘
e proper depth in the latter half of the 3rd mile. Thers

channel has never been excavated to th |
is a good deal of rock there varying up to.1% feet above proper bed-level, and this reduces the

surface fall in the first 2§ miles, generally to about a foot a mile. ; This, however, does not make
go great a difference in the quantity of wate

an estimate was made last year‘forpxe;watihg
caleulations made sbove all pre-supposes that ¢

) 1 N ' : N T o [
por ml'e T : Ahtur C‘lzannel, .

the rock, but it has not been yet sanctioned. - The

The heaviest ‘sufferers from
ome drainage received into the south channel, and on

the other hand, the considerable was

capacity of the Ahtur tanks it would ap . erta
‘hen the south channel was getting full supply, after improvements proposed.

off the river or W 4 7 .

40 % 413 = 165 cnbic feet per spcond.  The present channel is 12 feet
wide with side slopes 2.1, and fall 1 foot per mile. The full depth (which cannot be exceeded
without flooding the Trical
carry 165 oubic feet per s000m
involve much expense, and ‘besides
9 feot wide. Tho alternative is to iner
be sufficient to incre
be 3°19 feot, and the 0-0 ‘
will be for this hydraulic moan depth = 39. . The head slui

50 foct in rear Qf the slui
wido. The piers will hav

to be remoyved ond the archos robuilt’ with springing at lower
stitutod,” The new ch

aqueduct,
tho latter tonk will have to be lowered near \ . ‘
 to 6 feet. The head sluice of the old channel may be closed as it admits very little
the snicut was built at Srivigunfum. Dy closing it Hupees
the up-keep of the temporary dam will be egved. . .. R * R
" - The eyacut area under Ahtur channel s aeres .o . e Cawe o et 3250
L ' SRRV AR § § T

!
T B

" and under tanks .. e o es mee

glected in & gréat measure for several y'eé,rs,‘qui;d the state of ‘the bﬁndsv‘h' BT

| 'I“hé tanks have been ne :

Aoes pot allow ‘of them holding mbré than 648 millions cubie fept, but b;,r répéi\;«ing th@ Y).E}:n‘dg’ fiff L ]’:}tf" :

i
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oar are incomplete, that for November having been lost ; soven days .
ot month. The season was & very bad one, ‘but the others may be

r drawn off from the river as would at first appear .

ho b sopo s s disigaod with o full of 1 sk

the pkeéezit inadequate arrangements for’;thé distribution of a
‘Ahtur channel irrigates over a third of the totel] irrigation on.".

oor lands) is 4% feet, and to make the channel with this depth and fall : __
d  bottom width of 27 feet would be required.. This would ; S
be unsatisfactory: for the reason that the berms are only‘ L D
case the fall.* TF the fall be made 2 feet per mile, it will . -~ .\
ase the botfom width of chanuel to 18 feet. The hydraulic mean depth will -,
ﬂieient,‘éaleulated according to the formula used ffOIf)the main channels, : LN
i00 which has an area of 23 square " .
2d sufficiently large, but the slopes will have to be pitched for aboug' . . - - o
co. 'There are two bridges each of two vents 4 X 4 with a plor 2feet | AT
o to ko, removed and the arches 10 foct spé.tg 2 feeﬁirise built and the 4
distance above and bolow.  The upper part of the aqueduct will have 1. 1\
or level, or else’ stome girders ~. L N\
anne} should be dropped into the old one through théu side of the b

o sluice being built for supply of, Qathukavoithan tank. ~The channel supplying the: TSN ¥
arly 2 feet for 1§ miles length, but its width may be ™™ ., ' - ,

390 & yoar allowed for’> 7 |
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' the ryots, and these complaints have taken the form mther of remonstrunces by the
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i

80 that water can be retamed to the top of dam stones of calmgu.lahs, the capacity will become
89 millions cubie feet or 42,200 cubic feet per acro of cultivation. This is equivalent to 32 days’
supply at 1,300 cubic feet per acre per day. If the improvemeonts proposed to channel and tanks g |

 be carried out, it will take (allowing 20 cubic feet per socond for loss and supply of ‘ l
Sathukavoithan tank and 35 cubic fect drawn off for cultivation under channel and tanks) 9% i
‘days for the channel running’full to fill the tanks. ;

The cost of improvements to channel will be approximately as follows == ~ O

Quantity. | - a ﬁewﬁption of Works, 4 " Rate, - Amount.

‘¢ vos. | R ) | ‘ RS. A P ®S. A. P
43,300 | Earth.. e e e 0o 1 0] 270712 0
Altermg two bndges s ‘ D e 300 0 O 600 0 0
Altering aqueduct, providing ﬂoormg, &e e e 1,200 0 O
Sundries, pitching, &e. = wes . wne T ees L e 492 4 0
| Superintendence ... s e wee e D 200 0 0
' ' 5200 0 O

‘ Deduct szmng of up-keep of tempomry dn.m, Rupees .390 cap1tahzed 7,800 0 0 Y

- Savmg ] 2600 0 0 ;

" The small quantity of water which will be lost by closing the old head gluice is to be ..~ T 1K
conexdered but on the wholo it is bcheved that the unprovements proposed would result in E :
posmve ga.m ‘ N . oy . v i

-PaL AMCOTTA.H, 7 (ngne(l) W HUGIIES .
26th Docember 1877. Asst. Dngr . Tmnevelly Dn. Oﬂlcer
TNo. 141W : R ;)1‘
No. 779 A. Note B y the Chicf Engmner for Irrzgatwn C A I : lf

"~ TeE 1nsufﬁemnny of the water-supply for the urxgatlon under the Snkuntum
_amcut ‘south main channol has been the ground of frequent complamts on the part of

former holders of wet lands against allowing any Water bem" passcd down_to the -
channels and tanks below the Kadamba tank, or, of petmons by the ryots who have |-

taken up fresh land in the behef that Watcr Would be avaxlable in pr0portmn to tllca L 3 {t
acreage to be irrigated. - . ; S Al

2.- It appeared to, the. underslgned that the ryots who held mxg"‘te‘l lands '2" ]
~before the constructlon of the anicut, and whose supply had been more or less inter-. RIS
fered with by the new arrangements, had a fair claim to be first adequately suPl’hed’ :‘

‘ aml mstructlons to this end have from time to time been issucd:. The pré

- difficult g
the Quazltlttlyefi%tm an equitable distribution however has arisen from t withou®
water available in any month is extremely. uncertain, 2057 | ip

"~ som
stani: e:;zn:blelbams for calculation it has been impossible to decide “hf;:r en
’ PPy .In the Kadamba tank, an important reservoir ¢ at thelo ot it and .

hcha‘mel eould be deemed sufficient for the cultivation v2 5 toavoid
exha ® Waler thercin might be assumed to afford & sufficient rcfiﬁrr roI ram- Co
;;;}stlen of the Supply before frcsh'w ater from. the river. ¢ BT
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© fall might be recexved to supplemont the storaf*e “The Sril’l”uﬁtum aniout i the s

© gctual and calculate

. gouth chanacl from somc cause oOF othe

: - as probable Wlthout |
- widely differing from the fact o is indicuted by the dlsehar"es given in Mr. Hughes’

" andin fhfit case D

" channcl of this eize with so considerable a fall. Taking again the calcula.tmns "ba.sed

' upon observatmns given in par

o,

R
¥

Lol e R S e

b,

31st Marck BT%5, N" 1 094 - f’f”«'f.::‘; ﬂ ~

s A
A
V Lr% ry

Procecdmgs of t/ze Madras Gowernmmt Public Works Department

«

Jowest of a series of weirs across the Tamrapurm, and only in comderable freshes

does much water reach it- - = 4 B
3. A partml remedy for the euls entalled by an madequate supply of Water DR |

can alone be adopted. - The broad facts are that the present supply.is much less than .~ -

what is wanted ; that the revenue has fallen far short of what was anthpated that -

comp laints from holders of both old and new wet lands are NUMErous ‘and consistent;

and, lastly, that there is ‘even in bad geasons s0me Watcr in the river, which, under I

runs to waste instead of being utilized. -Buch bunﬂ' the case " "o

ith as little delay as possﬂ)le, to mtroduce 1mprovements, the SR IR

resent c1rcumstances,

it is clearly advisable, W
need of which has been 80 forclbly demonstrated. - . ‘ ‘ ;
4, Tho Officiating District Enginecr has transmltted a valuable memorandum :

by Mr. Tughes containing the result of his investigations. . It has unfortunately L

peen so badly .¢ranseribed that ‘the exammatlon in detail of the formul'e and "
calculations is a matter of great dlfﬁculty The want of correspondence betwun the ~ #

d Ievcls of the Water above and below the head slulces of the . s

_ main channels and elsewhere attractecl RIS K

Proceedlngs °f the Madras Go"emm‘mt 6N° 84.? observation ‘when the works were last i

31st March lb‘lo, notes pamgm}»hs 16 an A mspect&. 4, and i it was clear that the DRRRE

r wag not discharging the supply duc to the =~ IR

depth 1 ndlmted ‘Tt is now shown that this was due in part to the exca.va.tmn in' the l S i" ey

third mile not having been properl) completed but Mr. ]qu*hes conmders that only a. l o Lr il S

part of the difference is due to this cause, and that tho calculated dlbthﬂl"’@ omvmally ; '

1 excess of that wlnch the channel 'Wltll the fall and- dxmensmns adopted . could - | RS

e 1 g - . eonvey.’ ‘The formula*" in’ use in the . .

¥ Dubuat Imgatxon Department does Wltll the low: ‘

gm.;eace falls prevalcnt in the northern deltas give results not widely dxverwent from -
" the observed yelocities, and for the ‘much greater ‘surface falls of the’ Snwguntum }
tended experience to appeal to. ' It cmnot however be tal\en

channels there is'no cX
further mvestlgatmn that Dubuat’s formula Would glve results 50"

i

memorandum. He shows, puragraph that the south main channel mth a bottom :
w1dth of 45 feet and a depth of 53 feet Would dlseharge eO4 eubm feet 8 second He
* bas not stated all the data, but it has been asqumed tha.t P IR v
: thc side slopes of the channel are 1} to 1, ‘ ,1 - \ % =
" surface fall 1 in 3,960 or 16 inches a mdc, s S e b S

hydrauhc mean depth 47 fect; oo f Cev T :

ubuat's formula Would glve a (llschar"e of Qlo eubic feet a second 7. ¢
and & mean velomty of 3 foet asecond. Itisto be poticed that the smaller: chsoharrre
would make the velocity only 1-65 feet a'second or 1 985 yards an hour equal to 1t "
the latter does mot agree with the expenence of the underswned en a ,

»

roiles, and

agraph 3 of the memorandum : the actual depth of
water is not given, but as the sectional area’ of ‘the- channel where the obscrvations
were made is «reqter than that of the intended: enla.rned sectmn mth 6% fect dept;h,

B zhe water is presumed to have been of gx ea,ter depth hut then 11; 1s not clear how s " }{ S
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hydraulic mean depth closely corresponding to that of the enlarged channel was
obtained, though this is quite possible. The observed maximum velocity was 1714~
) - {feet only, and the mean velocity deduced was 1:0675 feet. By Dubuat’s formula,
S w1th the surface slope of r7'y5 stated, the mean velocity would be 2+18 nearly, or
' more than double that shown from observation. The surface fall in this case is more
nearly that of the canals in the northern deltas, though still considerably greater, and
the results of the observations therefore must be considered open to serious doubt.
Roorkee Professional Paéer;, No. 18-A. A perflsal of Captain Alan Cunningham’s.
Co T L ‘ experimental researches at the Solam
_aqueduct on the Ganges canal shows how very carefully observations must be made,
and how variable are the velocities even in a channel of perfectly regular section and
with masonry floor .and sides. Consequently too much reliance must not be placed
on the few and comparatively rough observations on the south main channel. The.
The present pormal bottom width is 36 feet. sectional area of .waterway and the small

»  Sectional area with 6 feet of water is there- -surface slopé would appear to indicate
fore 270 feet against 315°16, and that depth that the conditions of the channel at the

. even is somewhat excessive. fror '
‘ : “ : : place chosen for experiment were aboor-
mal, and if so, the results may have been seriously affected;. .
. -5, Fortunately it is not necessary to base prol)ioséd“a.ction on either observations
or formula in this case. ‘The channel carries’ much too little water, and it does no
‘utilize what water there is in the river. The extent to‘whichﬂ it can be conveniently
- widened is limited by the spoil banks. ! Two proposals have been made: one to add
| three vents of 4 feet to the head sluice and widen the chanel to 45 feet bottom width,
o " - and the approximate estimate for this is Rupees 15,100 ; the other to- leave the head -
. sluice as it is, and to widen the channel to a bottom width of 57 feet to compensate -
for the loss of head at the sluice, the rough estimate for this being Rupees 20,100.
Independently of the difference of cost the former arrangement will be in every way
preferable ;the sluice is known to be too small, and had it not been built before the
/" project was sanctioned it would have been made larger. Loss of head here means loss
‘ of water, for the proper head could not be obtained without water going over the
/- anicut, ;. It may be however better in every way to add two vents of 6 feet instead of
three of 4 feet to the head sluice, making the height of the vents 6 feet instead of 8
‘teet, which will be sufficient ; the sluice will then fit the channel better, have a

B lghﬂy gfeétef discharge, and cost less for the alteration.. ,
+6." It is necessary to notice t-h'at’;‘ the practical vé}ue of Mr. Hughes’ msmoraﬁdum |
o8 ‘mu‘ch. lesseneq by the absence of exact information as to all the data from which his
. cr{pc}ilquus have been drawn. Every faét bearin;g on thé subjeét should have been
“ cgsvt . zet Torth, and though the undersigned has made some use of the information
~ . .given, no one unacquainted with the locality and not havi waa to- o]d records
oD ay TR T BT lity and not having access to" old recor
o ould deel withit atall.  snd nob having aceess fo G

I :
. L

s tmna'llar él?;;};:t:;tiram Proposed about 420 millions of cubie fect of wate add;"
© o xequired for from 9 0:)(1)) e utilized, and this quantity would represent the entire SUPP i |
T asiruch e gt g s 2000 seres. Tt will, however, be really mluch 10 volu?

" darger arda, and 4 secute & sufficient instead of an inadequate supply to & mU”
7 €0 much to remove the disappointment which bas been

felt ab 88 4
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~ outlay of Rupees 390, on the maintenance of the old head will be saved. - This had ,“'“:

. south m

. once be undertaken a3 th

~put if famine relief’ labor should need "employment the'’ widening of the ' Ahtur: .

" right of occupation of lands formerly iieiaflly~f@falz§ele§s, in the bolief 'that water was © it

" peen too little considered.’. The seasons have been exceptionally bad for the lst twa. "
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wﬁnt of success hitherto of the project as a méags of . irrigation. 1t _win pfobaﬁlyv be : ’
gafe to assume. that the outlay .will be covered by increase of revenue in twoorin ;.. LT
three years at the outside, . T IR o i

Lo

y »

8. The District Engineer also remarks upon the Ahtur channel, one of the |
principal distributaries from the ix;aix; channel. - The original ‘érr?:ngemerllts were, =
certainly very faulty, especially as regards the totally inadequate ‘Waterway-pf the o

L e bridges. This was  noticed ©in. 1869. """ ™
Notes of Inspection, 27th November 1869,'.Thés‘e bridges ' (two) have a waterway of - - S
, gai‘agraph 14, with G.Q., No. VIQS,“ 1‘8th’7 10 feet only against a present mean Water- ; i i .
- ey 18—‘9“ oot cwayol channel of 19% feet, vhile itis < 07"
shown to be necessary to fnake the mean width of the latter 95} feet, at the same. time -
increasing the surface fall. - The ew Ahtur channel crosses the old souree of supply
from a head on the river some miles below the anicut by. an aqueduct, and in conses ' 1 v .

R T IR _quence of representations ‘made the ™, .. Too

- No. 53 TN, 20rd November 1876. 1y dersigned suthorised the dropping of - .. il
the water over the side of the aqueduct into the old chanuel, and this alferati ORI
increased the supply métgrially, and is reported to have saved the land under cultiva- - R
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" tion last season.” The cost of the improvements recommended by the District Engineer 0. T B

is approximately estimated at Rupees 7,800, and it is stated that thereby an aunual

better not be taken into account at p’reseﬁt, for it may be- found desirable to use the. .+
double source of supply Whenever the state o
of water at the old head. "= Ll T L T S

9. The _‘iﬁir“oxix;izi.té estinate for éﬁa‘:—gia% the head»s}a{’;:éj of and mdp—rmgfhe "i:‘
ain chaunel may be approved pending the submission of a'regular éstimate, - 1 .
“and it is recommended that authority be given for preparing materials for the staiee, = "
while the enlargement of the channel to 45 feet bottom width may, it is gqggi@;ég, at e T
rtaken o most valuable work on which a portion of the famine relief i - BT

labor understood to be available can be employed.. | .

f ‘the river is favorable itQ‘gthd.pﬁ"t%k“é‘ RRUIER S

. 10. A regular estimate for the- improvéhlént’ of: the Ahtur- channél should be -
prepared for entry in the Budget of 1878-79.. 1t would perbéps be prema‘tgyeit}):?
carry out the ‘é‘nlargement‘uhtil ‘the mgin chan_n‘ -lvﬁhag pegn improvgd ~and ;he: W?tf??'«‘
gupply increased and until the general effect of these alterations has been ascertained,’

channel may be undertaken éarlief, and in .”that 'ci}ée the i'égul%r '?St,iméiffé th‘@ d P‘.?t | = ‘: '
. be delayed. e ‘ '-.':" RIS R ‘ i o 5 ;
 11." There are very special grounds for urging that more than” ordinary care | mE
should be taken in the case of this project to secure to the people as much wateras - . °
the Tamrapurni will supply ‘They have paid considerable sums of ' money for the 1\‘:5.

about to be made éﬁailabié, and they have suffered loss owing to that water not being ' ER
fortheoming. . The ideas formerly entertained sbout, the value, of :the Tamr aptini -

as o source of irrigation were undoubtedly very sanguine, the’ difference between the - - .
ciroumstances of this lower anicut and of those situated higher up the river having. - AR
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v ‘ , ,
iy ' or three years, and altogether the ryots have had their expectations falsified to a very
L prejudicial extent from causes which were beyond their own control.

B

12, The District Engineer ghould transmit as soon as possible a complete
statement of the intended water distribution, showing the arcas old and new under
each distributary ; the supply from the river required ; the proportions in which with
a given supply water is to be distributed to old and new irrigation, respeetively ; the
storage capacity of tanks connected with each sub-scction of the irrigation ; the total
‘ quantity of water requirel for the security of the crops ; the portion of this total to |
T ~ be obtained from river channels and rain-fall drainage, respectively ;.and the area of

o the catchment basins from which the latter supply is to be derived. On such
LY  information alone can the dimensions and arrangements of the distributaries be
! - gecurely based, and though approximations may in many cases have to be acted upon
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and imperfect data on which the details of the scheme appear to have been originally
arranged, ' : | | |

(Signed)  JOIN MULLINS, Lt.Col, R.E,
' - Chief Engineer for Irrigation.

ForT S1. GEORGE,
Co 13th March 1877.

To the Secretary to Government, Public Works Depurfment.

]

No. 780. OrDpER THEREON, 31st March 1877, No. 1,094,

" Iy the papers submitted by the Chief
Engineer for Irrigation certain prominent
of ths trriont : . def:ects in the arrangements for the supply

e irrigation under the Sriviguntum anicut south main channel have been

1;’;91110;(2 aL}d the ?nlargomént of the channel and of its head Esh)ice has been recom-
ed with a view to securc a better supply of water, and prevent the loss over the

- anicut of water which would be of ve . :
: : dequately supplied -
/ lands under this channel, > O very great value to the inadequa e y supplied

IRRIGATION, No. 51-A."
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i sadtt sl;;ﬂwwynaalmwf.mmwzun e A
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San”f'- 'ImPerfections in the design and arrangement of the works and an over:
guine estimate of the value of tho Tamrapurnias a source of supply have led to

which was antici
iuch was anticipated when the scheme was submitted for sanction.

. 3‘ " T - . .
_ There has existed considerable difference of opinion among Revenue Officer?

a3 to th ‘ ‘
‘ ifriné’tio: : frgbable future revenue which may be expected from this system O
ST an thg !atost Proceedings in the Revenue Department on the subject are .

:

C
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 ond distributed undep .

e etnbuted under bett
th * under better arr

o d,e- I@ijue will be increaged gngerfzents’
- Sisappointment - Without

great diffculty, With that ineres®” o

irrigation will certainly bo extend® that

e i ST
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. N ent will oontinge « more water it may be snticipat®
g g e s sy oo s

" in the absence of accurate information, these will be much better than the very Tough

d' . o
sappointment, and the result of the works so far has been widely different from that

SR ‘ 54,
: ‘,(“u}@g;;&"o% D_epartment No. 52, 6th March ;hosc of tho 21t Febrty laStl’ N; f ; |
A , , ‘ nadequate water-supply is clearly

s ok ke

ven such results as have been éttgige@ may.- .
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' 76 the Distriet 5Eng1fleor,‘lfmneyell).

AR Y

" sommencement of the Wo U b
6. The District Engineer should take care in forwarding the estimates to ?}?QW*

‘ lsi —_Whether there, will be any saving from the estimate already -
ganctioned for the Striviguntum Anicut Project, gnd, if so, to Whgt | o

[

'Proce)edfzi;z‘gé of the Mudras Government, Pubhc IVb_r@sl Depa:);t'n?ef;t,\
St e 31st March 18177 No. 1,094 ‘ o
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that the evidence renderé ii: pr(;bable that the exp‘enditure of this Voompmj:‘x,t‘iyely small

amount will effect 2 material improvement. = The ‘eqlargement and improvement of
the Ahtur channei, 3‘Prin‘3iPal distributary of the sonth main chamnol, has a1 bog

shown to be yery necessary. The approximate estimate of th‘ev‘c‘ost of the ,ah‘er",‘ti?n | SRR

T 1 i - . Co
possxb e, -k will then be appl;gfl for. .

o

- extent and on what itews. e T
. 9nd.— Whether any part of the Budget provision for 1877-78 can be

transferred to these improvements, and Wl‘l‘at,s“m’, m ‘addrltl.f)? will o

be 1‘eq\11red. ‘ L .
(True Extrgct.) o
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Chief Engineer for Trrigation. - .
. Examiner of Public Works Accounts. - -
" Revenue Department. : L
o ,Superintending Engineer, God:wum. R
B C Kistua. -
[ 4 ”» . e ' )

. N ' - - B ‘
‘ Lo . ' soe
. . - 8

% b ’ ' o »
| pxd, B Cofhumker D o0 0

Spare C?’L’.‘ieS , L A ‘

" JOmN MULLINS, Lieut-Colonel, BE,
. (Signed) “J . Secretary,to Government: P.W.D.

s Ru‘pees"7,100. ! . ‘ S P -
LB " Regular estimates should accordingly be prepared and submitted as soon as
! . o

and the sanction of the Government of India to ;ther‘n‘ ‘and for th‘."‘?aﬂy‘ L
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