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I{o. m Read the

Read the following letter from Captain

neer, 6th Diyision, to the Acting

following Nute by the Acting Chief Engineer for Iftigation
dated Tth February 1870, No, 27 :— 4
R. F. OAKES, R. E., Superintending Engi-

Chief Engineer for Trrigation and Joint

Secretary to Government, Public Works Department, dated Tanjore
- 5 £y
94th January 1870, No. 1,235.

e
G. 0., No. 3,292, of 12th October 1869,
Your Memo., No. 269, of 14th Sept: s
My reply, No. 988, of 26th Kov. »
Your Memo., No. 815, of 4th Dec. 43

Plans. g
1 and 1-A.—Suryey of & portion of the Ven-
naur and Vettaur.
2-A. —TLongitudinal sections of « do.,
3 and 3-A.—Plan and sections of thepropqsed
dame.  Original and revise
: for do. -
4-A.—Suryvey and Jongitudinal - sections
of the Vennaur, Pamaniyaur, an
Joriyaur. ;
4.B.—FEnlarged plan of Pamaniyaur.
showing new cut.
4-0.—Section along line of new cut.
5 and 5.A.—Plan and sections of the p’roposed
‘ dams. Original and revised.

6-A.—Longitudinal sections of portions.

of the Vennaur, Paundayiyaur,

and Velliyaur.

7 and 7-A.—Plan and sections of the proposqd-

dams for the Paundaviyaur. Ori-
ginal and revised- ;
8 and B Aeu' | Py~ sde. o the Velliyaur.
9.—Plan and sections of alterations to
the dam at the Athiveraramanar
head. ;
10.—Plan and section of a store.—s'hed.
11 —Sketeh-map, showing ~postiion 0
works proposed. ;
12-A.—Estimates and specifications of the
Revised Head Works. )
o [Ureganee. Revised.

RS.
82,140
62,400
30,180
24,730

150

e ————

)

1,99,600

———

Estimate 'for raising lower step of the south
branch of the upper anicut, Rupees 800.

13.—Revised statements B, C, D, and E, show-
ing the head of water through closed vents.

Statement A and Plans 2, 4, and 6, giVIDE
plans and cross sections of the various 11Vers,

were sent on 25th November with letter
30th

No. 983, and have not been returned.

The estimates in red were forwarded o
August with letter No. 617, and have not
been returned. .

* Rupeés 7,950,

Wirn reference to the papers noted
in the margin I have the honour to
submit revised estimates for the regu-
lating works for the branches of the
Vennaur, providing closed works for all
the new regulators.

2. The alterations to the original
work for the Puundaviyaur head is very
trifling, consisting merely of the raisin‘-g
of the platform from which the shutters
are to be worked and extending the arch
“over the sluice piers. It has been found
annecessary to alter the bridges for Road
No. 58 connected with the head-work
ns the height given to those bridges:
affords sufficient space to lift the shutters
clear of the highest water-mark.

8. The Velliyaur head-work is
precisely similar in character to that for
the Paundaviyaur: the work is'to be
built in - connexion with the bridge on
Road No. 58. :
4. The estimate for the Paundu-
yiyaur head-work inclusive of bridges is
Rupees 30,180. 1f built according to the
Jesign adopted for the Vettaur head-
work the cost’ would be Rupees 27,410,
and half* the cost of the bridges will be
Jefrayed from Local Funds. The con-
-.;t'g’uction of the regulator in connexion
with the bridges will eflect a ‘saving of

. Rupees 5,180, while the bridge in rear

will prove a source of strength to the
work, and will afford ‘a safe platform
from which to work the sluices.

5. For the Velliyaur head it was
‘sroposed to complete the bridge' over
the Velliyaur only and tolay the foun-
‘dations and raise the piers for a bridge
over the Vennaur, as a bridge over the
latter river is not required for traffic at
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obstruction as possible : “and as the ten ‘noy 0
'the bed of the river mme&mtely below.

forms the aprons fo the sluwes ha.a "been'.
P For the works at the headse;f ﬁxe'Yethanr, Pamamyaur, a,n& Corlyaur,
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ba&m adopted I have, hQ‘We?ﬁ . p[_ac;gd'f the aprons one foot. lawer than the cxﬂs of tho
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end.  Primitive

the facility in thei,

No. 315, “It is very
: ‘ hen only one-third or one-
35559 Thegrotical el fourth of that quantity® will ever be per-
&4 I:‘ N TP mitted”” and to which you add “ but this
Would obserye ok ¢ : : point need not be discussed now,” I
_admi‘e of a ful] th:gmﬁ:ii:]l i Ojb Ject: of construeting closed regulating works is to
1the water iy, ¢ = us‘ill).P!Y being thrown down either stream alternately when
. ranches’ 80 that watey néivided stream falls below the quantity required for both
mppl}’isbelowafull tl &y reach the extreme limit of the cultivation when the

- of the regulation is ¢, l‘)zoretma]. The question, therefore, whether the entire control
J Ol‘",n% % far frop bei;; entrusted.to the.()ﬂicers of the Department Public Works
tq;ne to strike ST & a question which * need not be discussed now” appears
%0 be proyideq for if Yery root of the question of the nature of the regulating works

‘ ﬁon of the Plﬂ;licW l];egulatmg Works. may not be opened and closed at the discre-
 Works are ygejagg fo: 2} s Oflicer at all times and under all circumstances, the closed
o ‘ﬂbove felatiVe to’ th pley i to be regulating works in any sense ; for, asshox.vn
S ‘, ?!_ﬂvide.fm; ﬂle disclf aundaviyaur, .the closed regulators, which must x{ecessarlly
; ‘.V(_. 1o the OultiVat' i of the maximum floods, will not divide the water in propor-
e e e e(ll?n in low‘ﬁoods unless some of the shutters are down or parts of
by the Pﬂblié Ws 7 and so, lf: thereis any doubt about the question of the regu]at1<?11
; distnbute the orks (?ﬂicer, 1t would be far better to provide open works which will

i braneh 1€ supply in proportion to the area of the land dependent upon each
Tt :bunutll the theoretical supply is passing down each branch and which will

, _I;amﬁ:: tlfle}:vatflr, when it exceeds the theoretical supply, in proportion to the

; iflan‘té of t € riversand to their requirements as regards the scouring of bars, '&c.,
SR expend large sums on closed works. There appears to be so much unifor-
. . mity in the times at which the crops are
t About 4 per cent. sown, and the doublet crops are so small,
' , that it is very improbable that.the areas

, ’.’3‘?‘1}1 ring water would vary in any appreciable degree from the proportion ‘_’f the

~1al areas dependent upon each branch.

ek

B I"dePendénﬂY of the question relative to the contrql of ﬂll;e ;ggula:x;x; 7
- by the Public Works Officer, T am of opinion that closed works s :!Zed 1;3 o

- Provided at the Vettaur and ,Coriyaur heads at present for reasons Sia

» -5983%;; = TV S |

.,.:,*

o v,}‘t 15(

&sstatedmmosl'f, about 7§ .Pei‘ cént. on the estimates would probably

"o be bificien ‘ ‘which no speci ision
s : be mﬁ"im‘.@%*hﬁyéﬁt’h’ﬂ‘mst' of superintendence, for which no special provi
L 8 boen muadgin Ahe Geuates,

4 , z 4
would be at an s

)

¥as
e

el

S e e

16 Provisidn is made in the estimate for a shed* at each work for stores, &e,,
; in a: portion of which the Inspecting
*30" x 16 Officer might find accommodation for a

day if necessary.

: s 250 have been provided for the shutter and
ted by you, Rupees 29 : . : _
ri}x:forA :ai{: evce;t- aid} as, 1 am not able to judge what estabhsh.ment W_l'n be
gea | Od i work,inﬂ’ o’f i sluices, I have been unable to submit an estimate
;eqx:lxlrge t(:;‘)li;iment Zs the works at the Arasalar and Veerasholen heads have -
or the est: .

ad wi leted this
t the Codamoorty head will be comp
already been completed and that a Lo

t No, 617, dated 30th August. for these works may be passed at once,

Taf e during the next season

: Bl pistering the gauges g ;

+ there will be no possibility of regis 3 O ke e

01l o It);o determine what quzm"nty of water is passing over or through
whe

ad below the works.
cach work by means of gauges in the reaches both above ar

the tambogyee or lower step of the upper
£17. the wastage at the lower anicut must be
)

gaug d by h i tity of water which enters the

1 g r the anicut. The quan ' :
al{be 'bett . iljctl;::ar ui);e‘: and lower anicuts cannot be calculated ; but, besides
Coleroon we

: i e river, the
&) ¢ water which is wasted on both sides of" the :
e ok Sl Coleroon receives the drainage of a very

large areaf in the Trichinopoly District,

e - sta in No. 617, there is
and hence in the north-east monsoonl partlcu]arl}, 4 htat.edt R pas’sino' o
; tie ¢ ter passing over the lower Coleroon anicu g
sometimes more wate

5 : i hended with
: sout.  No difficulty 1s appre

the ri  through the upper anich the Coleroon b
ree:ze:oot\;i :ul I ofz:J the wants of the Jands dependent ulﬁnxnaile R dv}';
mfans of the slu?fez for the water returns of passed }‘tem: WOll. ¢ e; oo Jriv;
2 : itv of water to be pass ’

. lo accuracy the quantity ; ¥ ¢
Zriflhv‘éirys}txgllirii eeriilence inythe use of the siuices would admit 01f zl}eﬂr;g:&';tél%:
vt € 3 y Te io
s re{ldered aln[iOSt p e Ju:‘e’ Julsy:i:; do‘::rg uljctt?xo tll‘feg uu;per and lower
R . le, water pa ‘ :
re(.lunzd., i:)l: e 111:},‘8&8 thilnf in October and the earl)f part (_)f EI()I:'em;)ell, tl(;e
:,l;z:oo;nor f::a{]lsain a’ppeﬁrs to supply all the water that1s lI'equu'eb zet u(;r (:x;i :
; , re be _
dependent on the Coleroon ; in Spliibel o W(Zlumt“;“‘('); iileeColerogn for in
assing down a requisite supply for the lands dependent up L ]owér e
Il))ecen:ber as a ruﬁa the water rises but .-:;eld'omt ::::s 'iloe Wtazlo c:;z;; (i)s ey tg
| ireunistar

of the upper anicut, and under these circ : dont wobw i

pass-il?xi I;gh Ui :;.nicut, and yet the supply to the lands depen pon the

Coleroon does not fail.

18. T still advocate the raising Tof
anicut.  As stated.in paragraph 9 of No.

1 About 900 square miles.

19. Wath ijow of calculating wlhat quantity of water was required
. .With a v

for the lands dependent on the low
upon the Collector for a return of

or anicut in the South Areot Distriet, I ecalled
the cultivation under the Vadanaur and North
Rajen Channel on the 21st October, but, »

No. 828. . have not yet received a reply; but I

believe those lands are not less liberally i -

2

ded for than those dependent on the
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qhis to which water

ds given.

ghis of waler in streams as they are, and the hei,

i

be disposed of under each condition of the floo

and the he

sposed of,

.
2

must rise to discharge the quantities to

Mem 7
orandum showing the quantities of water to be d

Remarks.

} In a 12 feet flood at Cauvery head.

} In a maximum regulated flood.

} With theoretical supply.
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buperintending Engineer, 6th Division.

R. F. OAKES, Captain, R.E,,

(Signed)
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TaNIORE
24th January 1870.

In August last the Superinte

Proceedings Madras G
October 1869, No. 3,292.

was necessary before the proper ¢ Aol
and at the end of September 1 visited the [anjore Distric
and Arasalaur re
tion ; the latter being, W
former partially built.
o the requirements of suc
f design which appeared to m
plans, for which estima
been prepared. |

ments, provided for in .
importance of avoiding any serio
considerable interests will de
the opinions I have formed, an

To Superi;ltending Engine
From Superintending Engineer,

To Superintending Engineer, s

:; which it seemed desirable to ob

v Curer ENGINEER FOR IRRIGATION.
gineer of the 6th Division forwarded plans
and estimates for the regulation of the

overnment of the 12th principal branches of the Vennaur. 1t was
A ed that some further information

considered f v
ens for Tegulating works could be decided on;
e & and saw the Kodamurty

had recently been under construc-
ompleted, and the

Norg BY THE ACT
nding En

gulators on the Cauvery, g;lﬁch e I
i tion of some triil )
Ilit;iﬁsixiﬁitz;portunity of discussing with Captaf.n, Oakes
h works of regulation, and the resul.t' was the s_electm_n!,pf a
s to fulfil the required conditions, and upon this the
ed by the _Superiutending Engineer, have
o . .
ol at all sure that the arrange-
ald be adopted ; and, as the .
4s errors in carrying out works, upon which very
d. can hardly be ovar~rg,tad, I propose to e;p!am
o ¢ the rivers as fully and clearly
as possible, while, in order that all that
er, No 269, Tt lias been urged by the Superintending
‘ 983, 25¢h WE;;giﬁ_e'er ‘may be d}tly .g:,ousidgxed‘,' the
A correspondence whigh has taken place :
will be 'appendedr to this Note.
gnstruction on the Cauvery, are open
as follows :—In the cenfre of
o width of the opening being
_and these openings are L

tes are NOW _forwa!‘d

"9, 1t will be seen that Captain Oukes does not fe
the estimates, are such as sho

pend, |
d the circumstances 0

September 1869.

November, with enclosures. 315, 4th

December, s
3. The regulating works, recently ?;im;i‘éscribed
dams, and their arrangement may be Pr:ebed 138 left; th
. - 4 ver- G ﬁ_,‘",.vv'” :"‘..A 7 !
cach dam an opening down 0 e d by each river,

i o G lirmgz::t {hat does not exceed three cubic yards
intended to divide the water-suppP By il ‘

SR :on to the areas concerned.
97 -+ direct proportion ; ; :
per acre per hour for thg. whele srsla ¥ as. Ko cater supply than that named, the
When the rivers are in fresh, and carrying @ Bt L i :

: 4 as to divide the surplus with reference
raisod bortions of the rogulators are S0 BTEANELL B0 ivers t
tz o‘che‘}%;'—a :olt(l,;}l?l:rations? the pr'm'ci,Pﬂ’] one bqing‘{he capablht)" (.)f S0 Xicers i oY
flood- s without risk of damage: el A ) e :
_ood4watzrs :n‘t 1,(2;1 akrus ° o o oonetr o ‘gimilarlw‘”'}‘s Q‘nttthe Vennaar, buf; it
v o 0 el e
: | - e watér-su

ﬂ}l):ea Sese ’rivers they would not secure that control,OVer 1e wat & gp )¢
condition of the rivers, ie and ich 1 thought might be provided for

A work :o"fa; <imilar kind to the open dams was ?ongtrucfced
by other a_rrangements.h s Veunaur, and when 1 was 1n Tanjore in t e years
many years ago at the head OLEIL © " 4 o ving its action, and 1 became convinced
officiontly. The rivers of Tanjore are, for the
s the state of their beds is

1862—64, 1 had many opportuniies
ms;and'
e e is in one position, and a
constantly changing; 8 ;

ted to act MY
rallow strea
. the character of the intervening
e rds, according to the ¢h¢
fow weeks, or perhaps days, arcs, s

that it could not be e‘x’pecd[ Jo.
F e " -1 “‘ . roa ] 5 ‘.
quantities of water carried, e it doap | d
roshes, tho circumstances might be altogether different. The consequence 18 that
? i : ¥ g i .

- i :“‘.:v“.‘ L :




open dams are liable to be obstructed by sand banks, which at once altovether
alter their action, and prevent their being capable of effecting the divisionoof the
supply as intended. To obviate this inconvenience at the Vemnaur head, planks
were pro.vided to be placed on the crest of the dams as circumstances might require,
80 as to increase or diminish the waterway of either branch, and these planks were
to be placed in position from the roadway of the bridge over the regulators, This
arrangement proved impracticable, and the consequence was that no use could be
m‘%de of t!‘e planking, except when the river was so low as to allow of the planks
being carried down into the river-bed, and placed in position by the kotens ( lascars)

while at Sther times vothing could be done to secure a proper distribution of the
waler.

9. The new works on the Cauvery are an improvement on the design adopted
af. '.che Vennaur head, and they will Le far more efficient. Nevertheless whepn I
visited them in September, evidence was not wanting that they would ni)t accom-
plish all that was expected of them ; for there were marked variations in the level of
the water at different parts, which necessarily vitiated the calculations of discharge
based upon the arrangement of the dams. Captain Oakes had been endeavnurigo'
to take the actual discharge of the Cauvery, with a view to ascertain the effect nt;'
the works, but Le found that there were very material differences in the (]uavntiti(;s
obtained, and that the sum of the discharges of the several rivers did not atall agree
with the supply in the Cauvery above. 3

6. The regulating works on these rivers must be capable of passing all the
water brought down in floods, without materially raising the flood-level immediately
above the works: they should further be capable of distributing any given quantity
in such proportions as the particular requirements of cultivation, capacity of the
rivers to carry water, ctc., may show to be nccessary. It appeared to me therefore
that assuming open dams to be unobjec-
tionable as regards the former necessity,*

it would be comparatively easy to provide for this by simply dividing the open
dam into a number of parts by piers, and furnishing each part or vent with a
moveable shutter of about the same height as the masonry wall of the open dam,
while the power of varying the relative proportion of the water-way at the Jeads of
the two rivers to be regulated, would meet the second requirement. It was found,
however, that such a work, providing, as it would do with all the shutters removed,
a far larger waterway than the open dam, would be unnecessarily expensive, and
a modification of this arrangement was consequently decided upon ; the conditions
to be provided for being that, even should all the shutters be, from mismanagement,
loft in the vents, the water at its maximnm should be able to pass through the latter
and over the shutters, without raising its level to such an extent as to cause
imminent danger of breaches in the artificial banks, while, with the shutters all
removed, that level should be raised to but a trifling extent, or but a few inches at
most higher than with the open dams,

* The passage of flood-waters.

7. To fulfil the former of these two conditions, it is obviously necessary to
have shutters working in grooves in the piers, for the top of the shutters must be
much below the level of floods, and thercfore still more below the level of the platform

*vents when necessary.

4 accurately de‘termined,

must be worked, T propose to use rolling sh\{tters,
cls which will move on the back of the grooves in the
ters at all levels between the sluice cills and a
gulated either by screw gearing or by a bar

i tly been experimented upon with

lever. -. The screw gearing has recent n ex
Worge:le: 5{; ex‘:;.rit will shortly be applied to-a sluice which has to be Wor!;ed‘ under
%oo L gy ve than can ever be met with at the river-regulators. 1t 3s, md-eed,
a:rfil::zt;t:;?jsge at ‘present, far move powerful than will be necessary in Tanjore,

el downsvard pressure of more than. four tons,
overcome an upward or dOWNW 1

fordorlleﬂl‘lzzﬁ :19; 2 rolling shutters will render any such force unnefcesszr)‘} I am
Jhay llllgt :r: g e’ up, and from experiments upon this, it will be ascertained in wha
regu a 5 H ) e Z

way the working-power can best be aPP‘f“;d' .

= - dr il En -neer ou 8 : ;

8 The S.upzrmtenb:l; arrflll ced a8 to ensure their regov?l ‘from. the sluice

I it He’much i)refurS' baulk shutters; that is, vertical £;.‘)lla\*\]a:s

‘placed side by side, and resting against orOS;__baz-ﬂz‘;f’rh:h;:;s;;v:f:sﬁ;w w(i)':h

; : I Elicenin Tanjort QLGS 1 o Daat e et glg
‘tllmvers;lllyd?osfe dmaznzl ixsw them; but this is all that can be ::;d in ;h:mai:;'z;::efgz
1e method ging the S S
nly the lower p:

‘ whole vent, whereas On=y ®rz - O
ﬂ;‘ey -Wm(lild tc:loé:eﬂ;sgu]; et i; of importance, and, indeed, a (leelcess;al;y ;:n:an::f,
:hu: : anl % ess or mismanagement should not cm%se ﬂ.le - egeth'o"s afurthe{‘
T e vty caun B toasdetabie SRctp i 79““’.3@ ot 5u that W

t‘w tx to their use ivhﬂe a minor, though n°t oo 1mpo;tant‘,h r%?itttrs cannot be
gingmoge through slzziees furnished with cross bars and puct SR
i B ) ri - ¥ UL ,

or roadway from which they

i. e., shutters running on whe
piers. The position of these shut
margin above raised flood will be re

whether such .shutters as those 1

R R R P
: i the Superintending Engineer 1s t
_ inf mentioned by the 3 o , PR W
moregc.:onﬁ)l;g:: e:eg:;:tor is more expensive than the Tesa ‘porfoct open dam. This
AN e T D work can be o . o :
1se 121d:5p}:::1;ﬁ;r b:: ;f(; ir:):strc;cf <t than to be content with a description of regulator
SCe 0 i : Wiaety for
which only very partially secures thegl;‘}f:fi_?
estimates for the revised designs are e )

ilﬁpees 82,140

B Nlaviane+-Vebiany EAgUlAIR e Aial T
The. , Vennaur i 241,206
" The acreage under the Vennaur is \89:285 2
Spo g T et e
G i 330,581
Cost of regnlétoi-s,ggf acre under 4 annas.R sy
i ~ Vennaur, Paumaniyaur, and Q.o_rs,y_aur,.. upe g
e e T 6 R0
: Agi&éage-under Venmaur..o «: w0 o 32:789

" Do.  Paumaniyaur
7 Doui e Corayali o g
u = : : ‘s‘ . . | ‘,‘ o 51 ' . 7 - » 207’537
" Cost of regulators per aor»e4An_nas 4-81.

88786

btained at a moderate cost it would

which it would be built. The



Vennaur and Pandaviyaur ... .. ... .. Rupees 80,180
Acreage under Vennaur... ... e T R S 118
Do. Pandaviyaur... 19,895
89,142
Cost of regulators per acre Annas 5'42.

Vennaur and Vellyaur... ... ... ... ... Rupees 24730
Acreage under Vennaur... ... AR T R e R e 1
Do. Nollyang xSl o T v e, 1R 0 T 29 16
68,933

Cost of regulators per acre Annas 574,

Also taking the whole acreage and the cost of the four regulators, the outla
proposed, when compared with the area to be affected, is— ‘ ;i

Fotal Bron: s tlats B ERE s e R T A L Aleren: 330,681

Do. outlay ... v R Rupees 1,99,450
or Annas 965 per acre ; and the estimates, moreover, include bridges which will be
of considerable value in facilitating traffic. This must, I think, be considered a
moderate outlay, and one which, if it be thought that it will secure the objects
proposed, will be readily sanctioned. I do not, however, wish it to be supposed that
these regulators are all that will be needed to place the rivers in an efficient state.
A glance at the plans or surveys will show that much more has to be done, and, had
longitudinal secthgns of the embankments been given, it would have been seen that
these also need reformation. The restriction of the river-beds, and the bringing of
the embankments to a proper level and cross section, with the rectification of their
alignment where faulty, are, however, works, which would be equally necessary
though more difficult, were the construction of regulators not to be undertaken, anci
they will be carried out from the funds provided for the up-keep of the irrigation
works. Those funds have borne but a
very small proportion* to the revenue,
and nothing but the most emergent work could consequently be undertaken; a
somewhat more liberal grant will be available for next year, and it is hoped that
when the allotments are more in proportion to the magnitude of the revenue, the
rivers will be speedily brought into better order.

10. I will now endeavour to show what are the circumstances of the rivers at
each of the proposed works of regulation. The first of these works is for the
division of the water at the head of the Vettaur. From Statement B. it will be
seen that, with twelve feet of water on the gauge at the head of the Cauvery at the
upper anicut, the level at which the water stands in the Vennaur immediately
above the head of the Vettaur is seventeen ; the cill of the regulator is to be at ten,
which is a little below the average deep bed. The ﬂooc.l-water to be discharged is
3,289,900 cubic yards an hour, or 24,674 cubic feet a second. The proportions of
flood-water which the rivers are considered capable of carrying are—

* Average of 1866-67 to 1868-69, three per cent.

The Vennaur... ... T | TRt e SR IR T
WEREESy RS T e N Y,
100

. or, say, in an extraordinary flood, when en

’and the water would then have to rise to 3%

for the flood-water abovementioned the number of vents of ten feet span required
would be forty-one, but as it is stated that in high floods the present embankments

"in the upper part of the delta breach, and therefore all the water does not eome

down the river, it has been considered better to allow forty-seven vents., ‘ff which
thirty will be allotted to the Vennaur and seventeen to the Vettaur. It is intended
to bring all the embankments to a proper level, and then probably ab(?ut 28,500
cubic feet a second will have to be provided for. The regulators as designed will
raise the flood-level on their upper side in & twelve feet flood, one foot ten inches.
The natural banks of the river here are about six inches above normal ﬁ°°d‘1‘_3"917 80
that the head of water against the artificial banks will be about one foot four inches,
tirely confined between embankments,
one foot nine'inches. The flood:veloeity in the  Vennaur ab present is 93 feet a
secénd, and that through the vents will be 75 feet, with a possible maximum of

866 fect. In the next place the result of leaving all the shutters in the vents,

supposing such neglect possible, and it is really not go as at no time would all the

shutters be required to be down, may be noticed. Itis proposed to have for the—
90 shutters 4 feet high (centre. )
Vemnaur... {19 do. 5  do. (sides.)
9 o a0 %cgntre.)
Nettaur, .. { g “do. b do. sides.)
foet above normal flood-level to allow

of the whole being passed through the vents over the shutters. Even under such

b sbivoas thira tiaed beoms: serious risk, fqr_‘;gll that would be necessary would

be to make the artificial banks for about 1} miles up the rive;r g l iitle higI}er t%w‘n'
& and to take care that their alignment is fairly

1 they are required to be at present, :

parallel to the axis of the stream. Indeed, it is .quitedce;‘tam tht'lltl ;:ieret would -
Ve o at this point than there 1s, an always wi , at many
B et e he bed of the river is much less below the

other .parts of the Vennaur, where t R S8 _
natuyral level of the ground.’ The roadway Over the regulator 18 intended to be v

nine feet above normal ﬂaod-level-

11. The next regulating work will be for the Vennaur, the Corayaur, and

‘;éﬁhqur..;.,_... S R R g N SR ngar immediately Dbelow the

Deduct Vettaur. oo oer vor e bee 9-378 regulator at the head of the Vettaur

Vennaur below Vettaur .. o .. 15,296 il be }15.:2,96 cubic feet a seconds  The
* ‘ — stimated flood discharge of the Veonaur, -

2 : ' f to hé fon' 'de,ed is 13'762 cubic {eet a
immediate y above the egu ators now O & c;‘ 51 ERMs 1 d : 1 i

:éconal :;:lle di&'er-ehcé ;eillﬂ‘l ta.ken 1 : “p h)‘ ﬁ} e sL{ B 3 th A : %
e : G| Sk 'be‘ d 1'vi_d ed th_ u-sz ;

regulators. The whole quantity is to o

‘ ‘- ~ Vennaur - PR b R S e 2,238

Vide Appendix C. ey o Sl T 2,2‘02
e , P NN it st e gt R T | A :

and fhé work i)xloposed is shown in Plan No. VA., and it is similar as regrar ds the
generai airangeﬁﬁnm to that already described for s ﬁrsf. regula.f.or. lebars
seven vents of ten feet span each are intended to be allowed, of which,
| 714 vents are for the Vennaur.
e do. Corayaur.
g g, 0. - - PARImRRLYaur,

the Pawmaniyaur. The flood-waters ofi



Thenormal ﬂand-lefvel is at present for the first river 526, for the second 527 i3
“and for, the third 52-2. The present head of the Paumaniyaur is at a short dis- ‘

tance above the Corayaur, and a new head will therefore be cut, as shown in Plans | f

IVA. and IVB.; the eastern line being that, after examination, found to be more : :

aflvantageons than the shorter line first chosen. The effect of the proposed regu-

'lators vnll be to raise the normal ﬂood-leyel slightly more than one foot, supposing | |

all the shutters to be raised elear of the
‘Captam Oakes gives 3*40 buk this wonld seem i

ter, and about 2:'75* feet were the
'tobsmmh haps & fthtee 16 water, # v gl Gk s
taken. : o R B rswe_ - shutters all to be left down on the cills,

o - %

R o s i 16050, o j'?'-’g ~ The roadwayt is to be 79 feet abofe e ! e
IR 4 . normal flood-level, 6:82 feet above raised ‘ |
ﬂwd and b 15 feet above the gl'eateat helght to which the water would rise with

~all the shutters Ipf’t. m. The shutters re shown ﬁve feet in height on the Plan ( VA. )

6,88(!

A . i ) S e A S

' The ctrcnmstances of the rwers here :
'fo carry less flood-water than ﬁhe Pan-
:  five, while the supply for purposes of irriga-
Etreza;m ﬁf&gﬁ g just enough for both, should be for the
4 the htter aﬁ seventy-seven to twenty- three nearly.

: properly divided that the Vennaur gets but 11ttle

’da.ylyaur nearly three tlmes as mueh ab

Ferita mstead of elghﬁ .
 supply level, and that of nortnal ﬁood m the V ennaur is but 23; feet and as the ]
 regulators will raise the latter only nine inches, it is thought that the proper pro-
% - gortioft of the flood-water may be adjusted by means of the shutters without
&ﬁﬁculty The Supermtendmg Engineer proposes to give shutters 24 feet high
 to the Vennaur sluices, and six feet hlgh to those of the Pandaviyaur, but this arrange-
‘ment wou Id not be a proper one. The mean width of the Vennaur does not
£ matet muy dxﬂ’er from the waterway, eighty feet, gwenmthe sluices at its head, and
xhay be assumed therefore that the irrigation supply will pass mthout obstruction.
mat that the depth of Wa,ter in the Vennaur to supply its cultivation properly
- must be 56 feet,T but with this depth, it
~ would seem that about half as much again
as the 1,574 cubic feet per second required
~ would be carried, and as far as I can
~+  judge, about 41 feet of water would
: snﬁiee. KB

5
i)




; :'40 IUSﬁead Of 77 pei* cent , t)f the' pr}y
3 sequmxtly, at the Ve_li, : .

‘bne talook alnn the pmposeél arrange-
. At present, there is pra ically no

 when matte sha.ve become extréme}y '

mneh good to tury upply down one

ggayx;xeisa;z b'm# h sfegs areusu

wh

. )mg 3
nxeémaamahmxs of the Re’vénﬁe-_ o

- rf.drmatmn miagm s

are entitled to-

1y l 4 ﬁ,;of
1" 'th the a(;mai

a1deralxle* need of P ortﬁat;a
sxpected that oppositio w:ﬁi
nd ni o‘rder that thelrn{; ! :
S 'and niay seeure the eonﬁdenc A £
arr: propose that opera-
"'eatmna of the delta w ich are now oonfesaécﬁy
un er the Vellyaur )may ﬁrst be taken up

wed to b improVements;..but ‘which
’ﬁ_,_tha _,_they may n be mﬁerferad,thhf unless

e what 2 tagemxg,and it ms,y be
re so many wﬂl ggm tangzble, beneﬁta, and whemnone will be allowed
imir t rights, it will not be difficult to carry out the
7 ents reqmred. Other parts of the N‘egapata‘m Talookshould
g Myavemm Talook will mqmre to be dealt with in the
":,;,, ach th""sa_m;e;facﬂl_txes inconsequence of the present
ts irrigation. lt' wxiLbe 'seen, fhen, that I 'cfmtemplate gb,e

3 e i e S S i
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-

?1? diﬂiculty in preparing a table to admit of the sluices being regulated with suffi-
é}_eh‘t accuracy under all circumstances of the river. The only likely cause of incon-
venience will be the time occupied in the communications between two Monigars

sixty miles apart.

) As at present valuable water is sometimes wasted, I think that, upon the expla-
nations now given, the estimate, Rupees 800, submitted by the Superintending

Engineer in August last, may be sanctioned from the reserve under Agricultural.

18. Captain Oakes has not submitted plans and estimates for the proposed
regulation of the Cauvery at the Grand Anicut and for giving a new head to the
Vennaur. Tlie circumstances of these works were discussed when I wasin Tanjore,
and I think that it will be as well to bring them forward as soon as they can be
sent up in a complete shape. At the same time, after giving the subject full
consideration, T have come to the conclusion that it would not be advisable to post-
pone the construction of the Vennaur regulators until the flood-volume of the waters
entering it shall have been reduced, and that it will be the best plan, and will save
revenue in excess of the extra cost, if the regulation of the Vennaur and its
branches be carried out at once, so as to provide for the disposal of the maximum

freshes under éxisting circumstances, I propose, therefore, to report on the regula-
tion of the Cauvery at the Grand Anicut at a fature date.

(.Signed) J. MULLINS, Major, R. E,,
Acting Chief Enginecr for Irrigation.

3 i

No. 269.

Observations on the p’:"ojectforproviding requlators for the Vennaur and its main branches,
which was received with the lelter, No. 617, of the 30th ultimo, from the Superintend-
ing Engineer, 6tk Division.

1. What is the extreme flood discharge of the Vennanr immediately above the head of the
Vettaur, also what is the intended maximum discharge should the river be regulated at a new
head close to the Grand Anicut ? The only information bearing on the former point to be found
among the papers is the memorandum on Plan 3, which appears to indicate that the water is not
expected to rise above 1950 referred to the datum level there used.

9. Tt appears to the undersigned advisable to design these regulators now, so that they may
be capable of affording a complete control over the river-supply until the lands have, what
Captain Oakes terms, the theoretical supply. It
may be impracticable, though it does not appear
to the undersigned to be so, to construet thein in this way, while the discharge in floods is so great
as it now is; but the Acting Chief Engineer thinks that the plans should show the complete design
with its cost, the part to be immediately executed, and that to be deferred until the Vennaur itself
is brought under regulation, and further there should be some information as to the saving in the
cost of the lower regulators, which would result were that at the head of the Vennaur carried out
s'imultaneous'ly.

Three cubic yards per acre per hour

3. As nearly as can be guessed, the ﬁoo& discharge of the Vennaur is some five millions
of cubic yards an hour, in wWhich case, with the division contemplated by Captain Oakes, the

T s T . Vennaur would have to carry 81,50,009 and the
VOAOr .o wusree 8,866.  Vettaur 18,50,000, and the mean velocities over

‘the open regulators would then be pretty nemﬂy equal.
)

4. The widths, £00 and 309 feet, allowed yespectively for the Vennaur and Vettaur regulators
betwee:n the abutmer’lts do not appear: to be correct with reference to future arrangements, 1f the
y lators ought to be in proportion

for the present, the lengths of these regu . ‘
o i S 1 el:wise it will be difficult to give sluice-vents hereafter. The

to the maximum discharges, oth . _ Y d
total length in the designs received is 700 feet, which should be modified to suit future require-

ments, whatever may be done at present. Now, if 759 feet be allowed, and be divided between
£

the Vennaur and the Vettaur in the proportions of 477 and 282 feet respectively, these lengths will

do for thirty-seven vents of pine feet with four feet piers f?r the one and twenty-two vents of
nine feet for the other, which will preserve the proper proportions. ;
with sluices, a8 above indicated, having their cills at 10:50
and the vents nine fet high, the head, in
R addition to velocity of approach required to
be 10 inches, while with the open dams or regulators the
be only some gmall dufference of this kind, it would seewm
¢ regulation once for all.

5. 1t may here be remarked that

discharge the quantities above named, would
head would be 7 inches.  1f, therefore, there
to be advisable to provide works capable of complet

-

6. Before, however, any arrangement can be finally decided upon, it is necessary that the
ultimate intentions with regard to the

Vennaur should be stated and discussed. What is
eventually to be the maximum discharge, and what are considered to be the proper width and’ depth
for that discharge, should be stated.

Without information ¢n these points it does not seem to be
possible to make out a proper design for the Vennaur-

Vettaur regulator. :
. = { L] 7
7. Tt is observed that Captain Qakes has provided, in the estum{tes for another of the

regulators, baulk shutters supported by railway irons. This arrangement wm?ld doubtless be

) . i be impracticable, ar
2 : it _ 1 of the supplys hut it would ,
approximately efficient ag regards the contro b e :
nearly so, with baulks to.register accurately the ard o opgn;e:n;lh:\;:: li:tli:g: g t};:tl;
on all the irrigation works ‘throughout the (.:ountry. an ac.c;uratess:igmthe et w;aterwa-y
being the case, it will be requisite t0 record dm:y, or thmr:;utla:::e ,mdy;,o do this the shutters must
A : eac 1
open, and the levels of the water above and below : _ ; e, ;
be so designed as to show at once the desired information. 16 i ooitpidered hat ine-foeh OPERIIES .

Ily to be dealt with at these regulators, be easily managed : a

may, with the head of water genera : : 4. should this be found
) : Juices near Madras and, B

design has been prepared for the gearing of some - ‘application. At
successful, the 1ifti:g apparatus will probably be found capable of extended “applicatio any

. 3 l
. igned, the details of the shutters and apparatus wil
rate, when the regulatin works have been designed, ) W
be worked ou :i: fl:;saoﬂife in commuuicat-ion with the Super intendent of the Government orkshaps 4

at Chepauk.

8 Og the longitudinal and cross gections of the sivers shown in Plan No. 2, the levels of

{he water when three cubic yards per acre per
Veonaur and Vettatr: hour for the full areas of cultivation are going
the extreme discharge with the Vennaur head as at

down should be shown, as also the Jevels of ; ‘ :
present, and after regulation at the Grand Anicut ; the soctional area of waterway and the hY‘_im.“hc
: i ghould likewise be mnoted. These particulars

mean depth, under each of these latter conditions,

st I:Lscertaine d, and it saves much labour if they are duly noted on the plans.

on the Vennaur and Vettaur regulators apply to those
proposed to be built at the heads of the three

Vennaar, Pamaniyaar, and Coriyear rivers. Plan 5 does not at all indicate how

gluices would afterwards be added to the open dividiﬁg dams, and. whatever works may be decided

ts ultimately intended
- i it 1 her preferable that the arrangemen :
upon in the first instance, 1t 18 altogether P g o bR

; £ i actually putting them on p :
:’l;?)‘ggeb?“;l;’o:; ,th:s;ezgilz-::ents of t{minore complete system. 'l‘lte supply of the llajmchundm-
nuddi from the Vennaur instead of from the Cbriyaur will be a great improvement. 1t is, however,
stated that no new works are required for this purpose and, at C.'on the Sketch Map, an ap}?.arently
existing regulator is shown. It is requested that & plan of this work may be furnished, in order

9. Remarks similar to those made



PAE and thig statement should be followed by one in the same form exhibiting P parityanre alithe
that it may be seen whether it is likely to be suitable : the levels from A. on the Coriyaur to C. and

distribution that would be proper Were the Vennaur regulated af.- the Grand Anicut. "
1 i from B. to C. should also be given. : 13, The desian for the regulators ab this point are genérgll,? suitable, and 'fvhen informa-
10. It is not quite clear that the alignment of the new head for the Pamaniyaur is the hest & o E 7 tion .h”‘ bee’x'i g a.sl N t-hs '?IB:EM?G: ko b:
330 yards. that could be chosen. Were its lower end to be Vennaur and Velliyaor. | proﬂdﬁd f°r immadiately, anc.in Kuo JULIES, §
placed fifteen chains to the eastward, the water will be easy to determine exactly what is té bedone.
would enter the river in a much better direction, and apparently it is merely a question of a slight £ he end of the Superintending Engineer’s memorandum,
additional expense, which would perhaps be more than compensated for by facility of maintena;ce 14. With regard o the i3 atk n.em' .t ele, 3 otoéﬂ seetions of the rivers below the second
of the river itself. The line which appears preferable has been marked in peneil on Plan 4, it may be noﬁced that plans .w:t.h lougitudinal and ©E0 A : -
11. The particulars referred to in paragraph 8 above should be noted for these rivers also. regulator have nat been received. e d> d-£0 b"e f;)llow sl i :regard to the regulation
12.m The next work is the regulator at the head of the Paundaviyaur, and here it is propesed 15. Tt should be stated what course 18 mt.e;ll eeﬁaﬁ.ward‘ T er SRR e mich sioed oF
to build sluices at once. It is said that the o b of these rivers and their branches farther to the ea i e B A - B
}'ﬁ:ﬁg;‘;,,u,_ Vennaur above the head of the Paundaviyaur will ' vegulation, and this need will in some cases be ‘efen_r:;iore 1mp s
never be likely to carry more than 5,060 cubis : 4 distribution up above has been brought under R F IR L e e e R
feet a second. Tt is observed that cross and longitudinal sections of these rivers at and near the 16. At the end of the memorandum on the E?qynqaur d.am .l: : ;al :. am ‘r: a:r {?un d:
!)ifurcation, with discharges at different levels, have not been furnished with the plans, though this ' river below the new cut will require to be red‘!cedr“dtha" this wil ; Iel on; B K hp 14 b t
is very necessary, neither have the levels of the theoretical and maximum supplies been marked on This will be quite proper, but the Actfng'cchief'.gnm@r‘ 'f/hmks th‘a #% sxtxc ;:{ :ngumax:mﬁ;n g
the plans of the regulators. Probably 96:50, the level of the springing of the arches, is intended to on paper, and that evex‘y’mihEs of every river should have its fixed alignment, width,
be tha}n of extreme freshes. If so, there will be 1,308 square feet of waterway in the sluice-yents :

such improvementa being carried out in a
: hould be taken to ensure such im ng
':)?E::; :;: ixzzhf:azzaesa: :apidl)' ag the labour available w;ll allow. He will be ;;)repared. t.ct; d;:‘
. ‘ ine Engineer wit requisite
all in his power to ,provide ‘the Superintendmg Engineer with such funds as may be req

or, deducting the spaces™* occupied by the railway
irons, 1,278 square feet of opening, which would
make the velocity very nearly four feet a second ;

* 90 square feet.

| | Captain Oakes will farnish him with tracings of the drawings made fﬁr it li?i:h:i Z?Zo’fi??n
and as this corresponds to a hydraulic mean depth of six feet with a fall of 1 foot 9 inches per mile tive h‘ngiheers and explain in what ortler he proposes to take f‘p t 2 w;r My £ chad that, all
only, it is probably not mueh, if at all, in excess of the velocity in theriver above the works during - addition to the, ordinary repair grant, can be yeﬁ‘iwgdl‘ﬂ"i*‘ e:';c.h y'ear. s & I:-O :xpethe arrange-
extreme floods, and the design, with the addition of small water-wings something like those shown that has to be done can. be shown at once, ;md it wﬁbbﬁ m@ment » ﬁTO: h;,:;e 2 ;m:m. tten tﬁat
in front between the two heads and with improved shutters, would do probably very well. Tt will ! e iaior sectioné of 10, 15, or 20 miles of a river be. on. ‘It shou -no.t ¢ forgo it
be necessary to show, however, what the maximum discharge would probably be were the Vennaur 4 £ ko v 'll’re x’lil'e e maﬁentfg’myﬂeﬂ 0 y the deep channel in its proper position,
regulated at the Grand Anicut, in order that it may be understood what difference of arrangement A58 Clo TS R

t obtainable from tﬁa’ﬁﬁiore Fort or elsewhere afmo great distance,
g not eb sl i e

would be induced were that regulation carried out simultaneously. It is also not clearly under- i/ better,” Mocke of concrete, chould be employed for the
RN BT A

stood how it happens that the extreme discharge of the Vennaur immediately above the Paundaviyaur
is 5,000 cubic feet a second, the supply of the area of irrigation at three cubic yards per acre per
7 hou; being 2,028 cubic feet a second, or, in round numbers, two-fifths of the maximum, while at the
'3 head of the Vettaur the maximum is five times the theoretical supply.

and, where suitable material i
cubes of brickwork, or, which wou
purpose. in a
17. With regard to paragraph 2 of Captain

ik éé,‘;“:'ié@te'r. t};e undersigned thinks that the

enﬁjeeﬁ of the provision of a head-s\lfuice for the
v It will be well. therefore C verv and regulation for the Vennaur at a
i ’ ) : auvery and reg , )
>l . . - No. 617, - et 2 1 . L
1} s Witk e ?o show in a tabulated statement hf)w the water ; h ‘ IS new‘head near th? _Grand Anicut sh?uld _be
“A Discharge, 37,500 7 . (about). is to be dlSpOSed Of, and the fOHOWng form will ' : i ! i Wble’ & There wﬂl' it 18 thought, he no dxﬁiculty‘
be convenient :— " brought forward for consideration as 5‘f°?, = m&ﬁﬁﬁb&é"éﬁieﬂﬁy in arranging for its being so
& —_— in designing an efficient work, ang g mﬂ. 'f.ﬁﬁltﬁé‘eﬁlltiviﬁon under the several rivers during
3 ;,4 Disrrizurion oF Froop WATERS, carried out as to interfere as little as poasxbflg :‘Mn -ihéﬁéforeg there will neither be the excessive
{ " : 3 40T N the time that the works are in progress, o A o d. The interval will occasion
s Ma.ximufm flood |1t Regulator.|  2nd Regulator.  |3rd Regulator. [4th Regulator. , supply under no regulation, or & diminished Sngl?lxkgnd??é;:?lz::ﬁme for the supply of all the
i discharge of Vennaur ; ' : ; " the best arrangements 5 20
b 1 eﬁch Regalator difficulty there can be no doubt ; but the A% and by makxpg the regulating works
el in cubic feet a

irrigated lands must be made, and with eare and forethought,
second.

pass also an excessive supply for a time, if n”m' s tisamertisk o minor Wy, 1.
hoped that all serious inconvenience will be“"“hd= ; ‘ G
18. Tn the meantime the undersign od proposes to recommend that 80,000 zapass be.pixned
AR Y eantim! i R et on jals ;
¢ at the Supe:iniznﬁing Engin‘eer’aﬂﬁpﬁﬁa.l for ,ﬂm pl'm i n pe matelrm;:tlnds: Zz‘:f e:h:h::n::;ax
effort will be made to get the project ready in all Teapecis. e 1 ;
of the Government of L. dia may be obtained by the time the materials for commencing work can
b ol L RIS ik
. g ¢ the sluice-vents for a distance of two feet above, and,
19, 1t thought that the floors Of " at least, six feet below, the shutters should
W L i ~ be of stone, as at this part the wear f:.nd tear of
2 Bay for.the length of the short pier ' the water, charged as it often is with sand, is

-

Pamaniyaur.
Paundaviyaur.

Vennaur
Vettaur
Vennaur.
Coriyaur.
Vennaur.
Vennaur.

' Velliyaur.

R T T L A

.........

-
-
-
-
-
-
-
.
.
-
-
.
-
.
-
-
-
-
-
.
o A
-
-
H -
-

.

e ey S T T



very consid
hydia.u]ic lwziible. FConcrete would probably be a valuable material in the construction of these
5 i fs. ox.' the lower parts of foundations and retaining walls and under masonry
S5 so;net' or covering arches, filling in spandrils, etc., it can be used with much advantage
e ltme's at a great saving of expense for unwatering foundations. Hydraulic mortar and’
ot ta e}:"te gravel make excellent concrete, and, when the latter cannot be easily obtained or
Buccegssf ;’ the Wf’TkS, vitrified brick isa good substitute. Lime is an important element in the
ascerta'u bcarrymt.g out of the lower parts of these regulators, and it would be well, therefore, to
mortarl:f, t);! ex?erlment what propertions of lime and particular clays will make good hydraulic
i el ldxﬂerent river-heads, and then to arrange for the substitution of concrete for brick
y in all the work which is more than a couple of feet or so below the river-bed.,
(Signed) J. MULLINS, Major, R.E,,
Acting Chief Engineer for Irrigation.

Fro : ; 3 : ;
ar?:i Slzgnfuspenntendmg- Engineer, 6th Division, to the Acting Chief Engineer for Irrigation
1869, No ggfgftary to Government, Public Works Department, dated Tanjore, 25th Novewber
Wirs reference to your personal instructions relative to the provision of closed works for the
regulation of the supply of water to the Vennaur

Rep! : : .
ply to Acting Chief Engineer’s memorandam, No. 219, and 1ts branches and to your proposal, first to

dated 14th September 1869.
A. Memorandum showing cultivation under the ¢ Supply e iRy

regulatg th

Vennanr and its branches Z i

3 mit of the theoretical su ly for
Memorandum relative to proposed regulating work wmﬂd ad A A PPis for the
at'the Vettaur head. lands under either branch being thrown down

Memorandum showi e -
owing quantit f wati th 1
oV ennan, Coriyaur R ;an:nf:;yzu:a er in 1% the branches alternately when the' water in the
emorandum showing quantities of water in the  nqin stream above the points of separation fell

e Paundaviyaur and Vennaur. i
?1?;;:“?1“"? showing quantities of water to be below the supply required for the Iy wcer
ed of, etc., i i i '
, ete., in the Velliyanr and Vennaur, ik branchcs, and second to prowde vents which

Three Plans, Nos. 2, 4 and 6.
would admit of the maximun supply the rivers

are likely to receive being discharged thro‘ugh the vents of the sluices or regulating works even
supposing that it were found impracticable to remove the shutters during high floods, T have the
honour to submit memoranda showing what would be the effect of such shutters as you propose at
each particular head, and from the memoranda you will observe that, unless the regulating works
were made far larger than is contemplated and than is at all necessary if the ordinary baulk
shutters were used or any other shutter the opening and closing of which could be entirely
depended upon under any and every condition of the flocds, the water would be raiged with shutters
to a level with the tops of the present artificial banks, and far above the level of the Padugny and
of the adjacent country during hizh floods ; and even, when the theoretical supply only was passing
down the streams, were there any difficulty in removing the shutters, the water-level would be
raised to, or a few inches above, the ordinary Padugay level. Raising the level of the water in

this manner would be exceedingly dangerous.
9. It must be borne in mind that the objects of the regul

1st. To regulate the supply to each pranch in pro
when the theoretical supply only is passing down the main stream.
9nd. During high floods to permit as large & quantity °.f water to pass down each stream
as the streams can carry without danger. The reasons for this have already been explained
elsewhere. : :
8. TIn effecting these two objects in some states and conditions of the floods, one stream has
to carry off a far larger proportion of the supply than it has to carry under other conditions : thus
for.exa.mple, in the highest floods the Paundaviyaur has to carry 55 per cent. of the supply in the
N ?nd in low floods only 22 per cent ; in the various stages of transition between these
ext.refnes it is .alfsolutely necessary that portions only of some of the vents should be closed, and this
“;“- in my opinion, be most effectually and certainly done by means of the ordinary baulk shutter
amw not aware whether, with t-he shutter you propose, it will be possible to elose a vent partially, ¢.e.,

Yo

ating works are two-fold.

portion to the cultivation under it

were the shutter five fect high and were th
could be suspended as it were in the ven
foot ; if this cannot be done, such shutters as you
in the Vennaur and its branches. ' y

cent. of water in a
work at the Cauyery head is completed, an
greater, now the quantity to be passe
built, is the maximum supply that the rive
in the Vennaur at the hea
level will be raised to 17§ feet by the work propose
to which the water would rise in a tw
18% inches above the proposed regulating W

iv_‘

ahout  feet, and hence it is clear that while a ¢
Paundaviyaur head, the works 2
present, be open works. They may, however, be
hereafter, and, if so, the works should be as follows :—

o water-level a.bové the sluice four feet, whether the shutter
t to reduce the height of the opening to ‘one foot or two
propose are no suitable for the regulating works

4, From Statement A. it will be observed that the Vennaur is liable to receive about 33 per
high flood above the maximum,gnantity it is to receive when the regulating
d that the difference at the Paumanigaur head is even
4 down the Vennaur, when the Cauvery regulator has been
vk can carry with safety, and with this supply the water

d of the Vettanr is six feet deep or at sixteen above datum, and here the
d ; this is three-eighths of a foot above the level
elve-feet flood in the unobstructed stream, but it will rise to
ork with all shutters removed and to twenty-one with
shuttersin. The differences at the Paumaniyaur

head will be similar, while at the Paundaviyaur
head the difference is much smaller, being only
losed work may without danger be supplied at the
t the Vettaur, Paum';niyaur and Coriyaur heads must, for the
16 so arranged as to admit of the works being closed

Vide Statement C.
Do. D.

96 Vents of ten fect = 260
0 e {25 Piers of four feet = 100

360
19 Vents of ten feet = 190 2
Voltaak e it ‘{18 Piers of four foet = 76

' 266
" (14 Vents of ten feet — 140
VORuaur esst s {13 Pie;rsgof four feet = 52

o

192 -

' N Vehis of ten feet = 30
Paumaniyaur - § 2 Piers of four feet = 8

1 8 i

! ¢ 8 Vents of ten foet: — 80

Coriyaur «oeeneve 3 7 Piers of four feet — 28

L —

108

me whether ryou wish the estimates of the works to be re-cast so

1 beg that you will inform
g o and, if 80, ‘whether the foundations of the piers are to

as to provide for them as proposed above,

be put in when the dams are built. e .
5. 1 would take the opportunity of observing that you appear to have misapprehended the
bl i ‘ _ memoranda  which accompanied my letter,

BBEE Angnaby ot i 7 oasae Ne 617, for, in paragraph 3 of your note* to

e ' A ARG Government, you state that the open regulating
% o5 9 M . h 4 Faatd b -

N G gl O _ works proposed are « ineapable of regulating

of {he moment, 80 that invaluable water might and would

certainly be going unused down one river while erops JWOES perishing' under ﬂn?ther." This’
statement 8 altogether inaccurate ; until the W“‘°”°“PP13 dn the main stre-am.ns‘es t.o a full
theoretical supply required for the sultivation under the two:bra.?\ches, the water is distributed to
each branch by the reg\llat'ui‘g works in propoﬂion .tﬁ&ha cultivation depend’gnt upon each branch,
! ter would be. going unused down. one stream while it was

the supply according to the demands

-and henee it cannot be said that wa

‘.
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n mpmbablyﬁfa;’l‘ from the truth, #.o construstion
dam is quite feasible.

the Vennaur just above the Vettaur head,
of a regulator with vents instead of an open

Ui -

A gl o TR ok [ T e i P~
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2 : - o e e e B Ay Mr oy i e

required under the other; on the contrary the water would be fairly distributed in proportion
to the cultivation under each branch until the full theoretical supply wWas passing down each

stream. When the water in the undivided stream exceeded the theoretical supply required by 1
the branches, the water would be distributed so as to take advantage of the capacity of each "
branch to discharge the flood-waters, but the excess in either branch above the proportion of the 4
cultivation would rise very gradually when the supply exceeded the theoretical supply but little, ,
and so it is never likely that water required by lands under one branch would be running to waste . :
by the other. * .1
6. The only advantage which a closed work would have over an open one would be that !
when the supply in the undivided stream fell short of the theoretical supply required by hoth ix
branches, the whole of the water might be thrown down either branch alternately, and thus water
would reach lands farther to the eastward than they could do with the open regulating works ; -

"but at the same time it must be remembered that, though the more eastern crops might thus be

saved, it would only be at the expense of the crops more to the westwn.rd which would thus be

deprived of a full supply. 1 am myself an advocate for closed works, but I am of opinion that the

time has not arrived for their construction, and that they cannot be provided for the larger

streams till the Cauvery head-sluice has been built, and the water which shall be permitted to enter
the Vennaur can be limited to the quantity which that river and its bralfches ar'e'known to be able TR )
to carry with safety, and then only if the shutter used can be worked with positive certainty as is d be S}t 7‘5‘?-9“‘*'}"5“‘.;’ The river embankments
the case with the baulk shutters. e '@9‘}@}‘3&%“ :ahg same level at the regulator, and
* Cillab.., s m‘?\& upper reaches should be brought every-

e Thé 'Su’;ﬁ erintending Engineer scems to ﬂ\inkﬂ}at the raising of the ﬁood-wat?rs 13 feet
would be very dangerous, but in the Appendix B. to bis letter he shows that the river !)an'ks
(natural) are here ab about sig‘ches above extreme_ﬁoqd—leyel, and consequently the artificial
tmbankments would have to retain a depth of ouly about, J 1 feety Were the depth double the
risk might readily be reduced to a minimum by V‘e‘ry;ordmary works, and there are certainly
bundreds of places in Tanjore where far grgater‘depvﬁuls‘,ﬂ g-bove the natural surface of the country, are

retained by very poor embankments indeed. -

e

R — .

rdbove ?tﬁalye feet on the upper anicut gauge the

Vennaur, at the Vettaur head, does not roceive much more waber owing to breaches in the upper parts

of the Delta. As, howsver, a8 improvements are carried out, such breaches will probably Lecome
I & 4 ? i M o " x

less froquent, it may be well to allow somerwhat more waterway than that mentioned in paragraph 2

above, especially as it would appear from the cross-set;gionawof the rivers near the bifurcation that there

is plenty of room for some enlargement.

5. ‘I,t is stated that when the water rises

Ry T P

The following dimensions may, therefore, be adopted :—

For Vennaur... er wer  +or ~ e e eer 80 veots of ten feet.

B T SR R At AR o 17 do. ~ do. -

6. The readway or shutter-platform she\ﬂ

e L

2 i sy he Paundaviyaur head and to the capacit Muxi e, ik L BRGNP ‘ :
- of th7.P Omng. s the'dxstnbutxo-n B watel.'ﬁfl bovz:in the level oyf' the water above the sluri,ce 05:: 1"';: Eﬁfle.-""“‘ £ wm:. I 22  wheretosix feet above the maximun flood-level,
Bl e herdeln 1 R e be received being discharged and the ctapRh ML = ‘ i; o It is here supposed that the Cauvery regulation

regulator to admit of the maximum supply which may now i.}at, et i s sonie e he

level to which the water must rise to admit of ik i e
96 the maximum regulated supply being discharged, -~ come, ;b“e clax"rled‘ out.
35_.16_. is so small that it is not necessary to postpone Oﬁ e probabiﬁ'ﬁy i thut‘pni‘f‘bf' the project for the improvement of
" e ta e the construction of a closed work at the Paunda- e other hand 1f there Db 2 essary for its disposal, the arrangements at
i - Vide Statement D. = L _n th Cauvel‘ head Sluice hﬂ«S been Tanjore being sent in shgrﬂy, W]t,h thﬁ Inform@i}ﬂl\ n " 3 y. Sl . ’ .
Rldpcient s o0 . J the Vettaur head would be susceptible of considerable -‘mpdlﬁcn?mn.‘ The regulators might then

built, and hence my proposition to construet a closed work there at once, aud.there the ’ne‘W sh;xtte.r
way be tried and the experience there obtained may be taken advantage of in constructing closed E

regulating works at the heads of the Vettaur, the Paumaniyaur, and the Coriyaur. » \‘;ennaur‘ EHEOSRRIet 1
R A e e ST S T R ke

have the following dimensions :— L S
‘ ‘ " ... 24 vents of ten feet.
wd e o, do.

A

o

show for gheéa "”‘Qégulatoi‘s the saving that would be effected by

PN
¥ It would be well, therefore, to T R, :
No. 815. cutting out nine vent.s, and to give similar in@xmgt;on fqr‘ ;hq works of regulation lower down.
B, NDUM' . g | i t Y w- S “ ‘ t s “ . i
s L At 5 T undeisigned regrets that, when speal ing of leaving the gate shutters, which he intends

The undersigned bas the honour to acknowledge the receipt of the letter’,sof 22 th.e o
ultimo, with its accompaniments, from the Superintending Engineer, 6th Division, and to inform
him in reply that the calculations of the effect of the proposed regulators on e tap v
as regards those at the hifurcation of the Vettaur, been checked, and that results closely approximat-
ing with those given by Captain Oakes have been obtained.
en-feet vents for the Vettaur regulator is put at
pineteen in paragraph 4 of the memorandum, *
*In ;zglts; x:ﬂ, :1:;1, a?bﬂice Memorandum, No. 269, of the 14th T, paragraph 8 fourteen are mentioned, and

. this was, it is believed, the number fixed when

the undersigned was in Tanjore. Supposing that the proportion of flood-waters to be carried by
the two rivers is as sixty-three to thirty-seven, it would seem to be proper, if twenty-six vents
be allotted to the Vennaur, to allow fifteen for the Vettaur. u

3. With the above per-centage of flood for the Vennaur, the Acting Chief Engineer finds
that, in the absence of regulation at the Grand Anicut and of a new head to the Vennaur, the water in
twelve-feet floods at Seringham would be raised one foot ten inches, which closely approximates
with the 1% feet mentioned in paragraph 5 of Captain Oakes’ memorandum. If the flood discharge
be correct thercfore,"and, inasmuch as it appears to require & mean velocity of 4°77 feet a second in

2. Ttis not quite clear why the number of

P

to recommend for use on these regulatorg’ inthempiaﬁela, he did ‘DO't', ag it would seem, make -if,
quite clear to Captain Oakes that such neglect Was never 1 39§§emp1tla_ﬁedd&s prob:ble, but that it
‘ ' . e o results woul d to design the arrangements
would nevertheless o o see what the results would bo, all .

e o J Ih“is"“ﬁbaniffeshiy‘fjext‘te‘mrely improbable that forty-

80 that even then damage might be avoided. 2838 TREHEAECA : h

seven shutters would all be left at the bottom of "fﬁh'?"r‘.itlmn" S50 st He Sy i ?vould v

the duty of the estdblishment in charge, to regulate ﬁ}:qm, gpd on its rgachmga certgm heigh»t

o el il G ot e ol evel. Now with gate shutters the greatest evil that could
 result ;would be the raising of the flood-level

1t wonld be somewhat less with the increased number some. four feet,t a result it is true not atall

of yents. ~ desirable but nevertheless not very formidable
w‘mﬁeﬁiﬁmﬁo}i they should be maintained. All
all the shutters quite clegr of the water in

"if the embankments be at the level and in ;
that is really ‘required is fhat the meglect bo raise A% €A BUERHE 1o

* proper time should not be attended with gn“yfaeﬁq“% risk, <and- thisihauprTaEsGnis: proposed
will ensure. - With baulkﬁh?tten the risk instead of being lessened would, in the event of neglect,

be very largely inercased : baulks block the entire wstemx, and, were even a few vents left

closed, much damage would be inevitable. .= & :




- e ¥

! 8. It is consilered that at the Vennaur-Vettaur regulator the shutbers may be of these
heights—

Veouaasieh SIS oL fecl g

Vesnirie St W M
It will never be necessary to shut off the whole of the supply from either river when the Vennaur
above the bifurcation is carrying a quantity at all approaching to the theoretical supply required
for the whole area of cultivation. Indeed, it appears to be very doubtful whether the diversion
of the whole supply, even when only but one-third or one-fourth of that quantity, will ever be
permitted, but this point need not be discussed now. As regards the working of the shutters
the undersigned has already stated that a design is being carried out for sluices near Madras’
“and, when that has been fully tried, the details of the sluice gearing for the Tanjore regn]a.tor’s
will be determined. It may here be mentioned, in order to remove the impression which Captain
Oakes appears to have received, that the cate-shutters will be lifted and lowered by screws ; that
they will run on iron wheels in stone grooves ; and that they vill be capable of being suspended
at any level above the cill which may be desirable.

9. If Captain Oakes will read again paragraph 3 of the Acting Chief Engineer’s note
referred t6 in paragraph 5 of his letter under reply, he will observe that the supply for the tota:l
irrigated aveas belonging to each river is in contrast with the demand of the moment, viz,, the
supply required for the areas actually under irrigation. An open regulator will divide the theore-
tical supply between the total acreage under the Vennaur and Vettaur respectively, but it will not
enable half that supply to be divided according to the areas actually in want of water at the moment,
and these may be, and probably often are, in quite different proportions to the total areas under the
rivers. Complete regulation means, or Was intended to mean, an effective control of the water-supply
at all times to the extent likely to be necessary. It may without difficulty be carried out by the
arrangements which the undersigned has proposed, and he is quite prepared to accept all the respon-
sibility of their suitability, assuming the data on which they have been based to be correct.

10. The other regulators should be designed in a similar manner and with proportionate
capacities.

11. The Superintending Engineer’s oviginal designs and estimates with the opinions he has
expressed will, if he wishes it, be laid before Government when the revised arrangements are sub-
mitted for sanction. The undersigned desires the fullest diseussion ; but, having satisfied himself
that such regulators as have recently been sanctioned and partly carried out on the Cauvery and its
branches are imperfect ; that a much more complete system of regulation is perfectly practicable ;
and that it is extremely desirable and necessary that the Irrigation Department should have the
means of exercising a complete control over the supply, he can have no hesitation in advising the
Government to sanction the more, instead of the less, perfect arrangements.

12. The Acting Chief Engineer will recommend sanction for the émployment of two
Surveyors for completing the surveys and levels of the Vennaur on a separate application accom-
panied by particulars of the amount of work to be done, and of the probable time that this work
will occupy, being sent in. Mean sea-level should be the datum used for all levels throughout the
district, and levels already taken should he
connected* with this datum and on all plans 5
note showing the connection should be recorded
Tn connection with these surveys and with the remarks made by Captain Oakes in paragraph 16 of:
his memorandum, the undersigned must observe that he is sorry to differ in opinion from the
Superintending Engineer as to what is proper and necessary for the right management of the rivers
of Tanjore ; but as the Acting Chief Engineer has no doubt of the necessity for conformity to the
instructions which he has given, and as he believes that on the one hand the capacity of the rivers
for safely carrying flood discharges will be increased by confining their beds to the best alignment
which may be available, and that on the other hand no work, whether it be simply planting up

As opportunities ocour.

RN T S

— —
4

g | AT RN L i &5
j : ifon 8 'gmyne's, or altering the existing arrangements in any
; : DWIM}B carried out without large-scale surveys or charts
oh he works w%ch:ié.y be designed ‘and-’gxecuted may be shown and the‘resu-I ts
,h' 4_ e txe basis for datermining farther opemtions, he must ask the Superin-#
by bl o I i %
SRS AN, T ih earrying his views into gﬁ'ect. A gr?at deal of tlm? at?d money has
- ;‘:;ilr:ir lz.nwin;:?ytfna%&njg‘;;:m t{w imissi@:g take the steps which have.been lr‘leca{fdhbefo;e
ol U e LR Ty ) o oy feiBDEN yearly on temporary protective Works which oug |
Nl rem]H the causes of erosion or other damage, .Ib is a mistake
vy hecomes g‘seless on its being thrown into hackwater

e necessaril

o gy ol o )

torsuippose that'a permanent groy : N s :
£ 5 e Jﬁﬁ o Durpose of transferring the dgp stream my from the point threatened:
A en it has accomplished 118 P ‘show very clearly where sets may always

: . pection of a river, Wil ]
A good survey, coupled with af josped 2} i o correctly decided that, if tire course

; .t may probably b .
be expected to recur, while ab other places it 1Ay + works will not be required, an oy

; : erminec ensive permanen
of the river be.onge wiabe e e-kxps may prgperly be,construcmrl. It shoul | be remembered

et ierep te“fpof’:_"f ?zginexqféi: 0‘ epfnent groyne may be transferred elsewhere when
‘ ”‘l?;‘ th&t mq?h f . : y,ﬁm& hat th ‘ gencrally suffice if a few yards in length of solid
o tﬁg e o st ‘Qt‘n royne be forimed of earth garfod or covered with durbar revet-
X “"‘“”1-105“'_1’ 1“&”‘“‘1 ’f the Gy Toz‘ﬁ:{&gw;ﬂé&%. expbsed in high floods merely pitched with stone-
g mfmt, and ‘in’some p]'a_ce.s P N 73%1‘ ase, substitutes should be sought for, and it has already
Where, ton, rough:stone is £00 €587 N o the prismatic form have been very successfully used

hedh puiniel U S SNEE o ;‘;%‘\te;éver sand and hydraulic lime, or gand, rich lime and

1 i nd toanswers 2 ;
l‘:lli‘i’tf:: 122%2:;;%%: En)t;'neemhould not be long ab a loss for a suitable material.

13.  With regard to the proper lin
paragraph 10 of Captain Oakes" memorand :
the ‘ibdemigﬁe&x;fho‘diifcrencb of leugd'l in th
doubt, therefore, the area of land would be inerease
the cutting, The actual difference of cost 0% the.g
Chief Engineer will then be very glad of the Superis
on the whole, preferqble. \

o for the Pamaniyaur new head, it may be remarked that

4 in nhout the same proportion as also the cost of
o abeounts can easily be stated, and the Aeting
t&nding Engineer’s opinion as to which line is,

(Signed) ~ J. MULLINS, Major, R. E,

Actg. Chief Engineer for Irrigution.
4th December 1869. i / g

To the Superintcndin.g Eagincer, 6th D w:swn‘f

e i

am is not’a sufficient answer to the sugzgestion made by
o revised line is as fifty-six to thirty-six, and no.

L e S o
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