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No. 301 Read the -following letter from theiSupci‘vintcnding Engineer of the -

' ' ~ 6th Division:— « :
- (Ilere enter No. 1,111, dated 15th December 1860.)

No. 302. ORDER THEREON, 1l4th March 1867, No. 775.

CIVIL WORKS, No, 31. 1. The Revenue Officers of Tanjore

_ ‘ { the attention of Government the very
consideralle falling off of cultivation from the Cauvery in the castern talooks of
that district, in consequence of the river bélow- Combaconum obtaining no proper
supply of water except during its higher freshes. These occur only at intervals,
and are of too short duration to afford a sufficient supply.

"tpa grﬁdual filling up of the river channel with sand, which, it was alleged, had
been allowed to accumulate through the neglect of the Public Works Department

to perform the usual clearances since the conservancy of irrigation works was

, transferred to its charge, it was proposed

to expend a large sumr of money in

" attempting to carry out those clearances,

o,

See G. 0., 7th March 1863, No. 623,

" The Government did not however concur in this view. They were aware, from
the reports of Colonels IL C. and A. Cotton; as -well as from those of other pro-
* fossional Officers who had successively been in charge of Tanjore, that the ever-

shifting nature of deltaic rivers, like the Cauvery and its branches, tended to pro-

" duce changes in the relative capacities and levels of their respective effluent streams,

which m _ ; .
(such as that which had taken place in the Cauvery) unless timely and effectual mea-

sures wWere é.dopted for permanently regulating the heads of all those streams. . The
heads of the Cauvery and Vennaur had glready been provided with dams which
permanently defined the respective capacities of those streams, and it was believed
that, by the construction of similar dams at the heads of all the other main branches,
the river might be restorqd to its normal state, and all cause for complmnﬁ o'f the
non-supply to the eastern talooks rezpoved. . The LGovernmcnt. acc or du_xgly
" declined to sanction any partial measures of relief, but expre.zssed ?heu willinghess
to take into consideration any complete scheme of works which mlgllt be designed
on properly prepared data obtained- from carefully condu(.:ted SUIVeys _and. leYel.S'
"and they desired that these should be prel?arod and .submltted to them, with full
“information regarding the state of the river and its branches not only below

Combaconum but throughout the delta. | | |
9. 'The daty of collecting this information and of carrying out the requisite

'.surve;; and levelling operations was entrusted to Captain Mead, an Officer of Royal.
. Engineers in every respect qualified for the v rk. The papers at the l%ead of th.ese
: Procceedings are the result, and the Government han: mufzh q}leas.ure in rgcordmg
their appreciation of the able and thorough manner in which the information they -
ther and placed before them. -

require has been brought toge e N
3. Assuming that twenty cubic yards o.f water per hour are ample fcfr the irriga.
tion of a valie of land, and this is unques-
tionably a very liberal allowance, Captain
- regjug the Cau

Tl PO

1 vaue_—_=6§~ acres.

theequantit -

Pl P I st
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ust necessarily result in a new and unequal distribution of their waters, .
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~ Serungum dam, there is a full supply
" Cauvery, on an average of years,

" crops dependent on it, it is onl
" entirely fail that any absolute

~'in 1851, has not been extended to the heads
* - Codamoorty, the Arasalar and the V

~share of water proportionate to the extent o

- heads, to diminish their capacity in ‘the same w

. beads, and to prevent this, as well g
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head 'of Serungum, at various states of the freshes, with the area of wet cultivation
dependent on that water, that, when the river is flowing five feet in depth over the
entering the delta for all purposes.  As the
attains that, or \nearly' thiat height, on a sufficient
number of days during_the cultivating season from June to November to ensure, E
with the assistance o f local rain-falls and drainage, the bringing to maturity-all the e
y' in those ‘exceptional y'ears when the local rains '5.» '
‘ : sc;uc'ity of water is expervienced. If it does not , g
reach the castern talooks it is because the system of providing regulating works, 3
similar to the dam which was so sucessfully constructed at the head of the Vennaur -

[

of the other main branches, viz., the
cerasholen, ’

4. 'The water-way allowed to the head of the Vennaur by the dam built in 1851
is so much less than that left to the Cauvery as to prevent the former receiving a
f cultivation under it compared with .
that under the Cauvery, but, nevertheless, no failure of crop occurs under the .
Vennaur in ordinary seasons, . Neither would there be any scarcity in the Cauvery -
‘but for the disproportionate drain on its waters caused by the Codamoorty, which,
having a channel as large as the Cauvery at the point of bifurcation, carries off :
much more than its proper propostiva of water in low, and threo times as

‘ ‘ much as !
- 1s needed in high freshes. A dam at the head of this stream to limit its

capacity :
supply when the ‘
th over the Serungum dam, is the work which
most urgently required to prevent the great waste of water that now -

to such dimensions as will allow it to take off no more than a full
river is not more than five feet in dep
i3 manifestly
'_takes place. , x.
5. The other main branches, the Atasalar and
abstract much more water than the cultivation dependent on them requires, arid~ !
Captain Mead does not propose, in providing them with. regulating damys at their | oy
ay as he citcumseribes the dimen- " .
sions of the head of the Codamoorty. “On the contrary ’
outlet by the Codqmoorty, the Cauvery will cé,rry,' down
than it does at present, that both the

it d he Arasalar and Veeras)
supplies. “They in their turn, however, will then have a ten

: ; 3 to se
18 necessary that the system of r

extended to their heads as well as to the Codamioorty, -
~ 6. The statistics collected by, Captain Mead show that at
fresh on the Serungum dam, the three main open branches of -
following quantities of water:—. T |
' The Codamoorty 3ths
The Arasalar about g

PSR

Veerasholen, ure found not to -

» by contracting the
80 much more water '
{)len will “obtain fuller

) deney to enlarge thei, :
: cure the supply of the Cauvery lower -
down, it egulation by masonry works should he

1

presentin a five foot A
the river take offthe =

more than 4 fall supply; . X 'v . | ’

"By the 'Coda;moorty three times g fy]] ¢

s Arasalar nearly double g fy] upply. |

n Veerasholen pe@%doublet flsl?lpggiﬂy_ . e s , t\
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' : - half to scten feet on
¢ ) . denth - of from six and a o & ’

/ Tt is ot till the xiver 1‘0‘;10}1%3 :vor(;?below the Veerasholen obtains a full supply,
£ ) 1ic La

| v e A ; 17.I'ty days each
| th . unirC o att:;uins that h(?ight on not mOI‘G than about thi ‘
3!\(1 as the Cau Cl‘}’ Y

i ' ’ " present
looks cannot possibly be s‘u{ﬁc1er{tly \f'atergdtu.xldc:atzil‘eﬁgtr cssu't

e C?.Stemdt ato (;s neeessary that no timo should be lost in ‘ ying ou

state of things, and 1t 18 HE% T | o | E
é "measures for correct}“g ltf k ropciséd by, Captain Mecad to be con.st,ruc.ted m;ie E.::I\]:
7. The regulating ?vorecsrflation. of the Cauvery and Vem}aur in 1801], 13.11 b e;
i lar {o those provided fort 1'_3 reé,: levels, and after the fullest‘Z mqmn{z.g:I t dlgya:}i pthe
designed on Td% zjsgif)m:ﬁ'ect'. the object sought to be’ accomplised, /

. to by well calcula , :

. Government accordingly
" season from the grant 0
n
1867-63, on the underme u
55 inor ne
Rupecs 9,550 for m

v

. od with next
thorize their construction to be procceded with
au g

; : oati of
- ned estimates, Which, together with the estimate o
tione o he tioned :— -
. ' reby sanc
sonry works, are he
masonry

[ s L
wta bridges for Cauvery and. .
¢ DRSS T

"2 R(\gulilting dam - s Ve e e RL"I)CQS :g,ggg |
moorty  : woet L B ‘ '
COS:I’ and Arasalar dam8 ..o oo " 7:300 ,
CJ;‘O ) and ‘Teerb‘&hOleu‘do' v ;" P .

e . ; it will be impossible
' tity of water in the Cauvery 1 oS
r e the quantity ot WHET AT storn talooks if proper
8. "Whatever mayi’ the‘(llllm‘e remote lands of the eqlat?m o
to sccure & go‘»d su?l)ly ; the working of the numerous sluices
. 6 given
attention be 1

. N N oh the
The attention of tho Collector will be drawn, throug
he sea. 18 .
conum and t

i sect, and the Revenue
v otain Mead's romarks on thls_.sub_]ect, e
Revenue Department, to (Jilipt?) take measures-for preventing the mischiev
TReven o al sures-fo

: ‘h o ful reculation
authorities will be r0<1uest 1 ;s allowed to occur through “dl-lt of' care g
hich it is reportcd s irements of cultivation, ‘
jof water “h} h it 1- rdpiho to the actual requuem«mts - f the three main
" of those sluices acco ; ab ove sanctioned for the regulation of
a t1es the works ab .
9. BealdCb

. : ol r yoints
much water, the Superintending Engincer | tai
1 Les which now abstract too MU . out that other works to control certain
yranc ’

‘ ) . oth oy e nd
: =TT Dapees 23,000 o ore streams will be n.ecesbal‘Y’f a’(1
* Vcttanr ... -t 25,000 14 gives approximate estimates of the
ivaur - : FKS o
53*;};‘;; } o 1000 oogt. These works may hereafter be :
Paundaviyaur . 6500 ‘structed if required, and the Superin-
Vellaur ' :

' ' : nd estimates for such
11 submit in duc course regular plans a ! ma :
. il su © Har prat
i neer Wi
‘tending Enginect

‘v "0 S
of them as he may Pt po .
10. With his inquiri€
ly of w2

: investivation into the
Leir . ons. combined an investigation
thewr proper S“PPd o with bLis instructions, €0 b
in accotaanc
Mead has, in a

. amace which is now
:<nosal of flood waters t.o. plfe‘,’ent t?u}a .((i;;rr;asgt o endanger the
subjeet of the better dl:PtOh e delta when the river rises 80 ;lo mbrace the improve-
] e hou ot in view, his proposals e 3
occasioned throug - this object in VieW, :ons upon the fact of not
. embankments, and, 1xeolpfi‘.r;?enn:mr_. Basing his calcult?zfi*; tIl)IO upper anicut than
ment of the supply Ofﬂt, ld down the Cauvery by ﬂ-le} ac'lf about cleven feet.on the
- more water being 11)ﬂ=:§1 the flood reaches a height tomore than an cquivalent to
. . aceable - os to preven . )
is casily manag ~ngum dam, 1(1‘8 Proggsﬁowing further than the grand anicut, by
- -t {Tauve nd @ .

uild. o o ,
e to the means of dealing with the rivers to restore
s as to

. . 1
_register at *
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f Rupees 50,000 made for the purpose in the Budget of -
upee ’ :

to the eastern talooks under the Cauvery, Captain -
ter t0 od
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‘s Quantity of Tough stone thap Captain 31
"‘-’plates_ Using, ;
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constructing at 200 yards below that work

a vented dam across the Cauvery, whicl;
0 arranged as not to gff;,

ct the discharge of the river in low friflxes, b;1t3
: . its itri i ’ ause all surplug

OPPOsiRg an obstruction to 1ts passago as it riges in flood, would cguse L r[:md

iy exceeding whag would produce g 101 fect fresh to be passed over the g '

Aicut into e Coleroon, This veuted dam -would likewise give the meags of
better Supplying the V

ennaur when neeessary ;. and, to secure suﬂ‘imel.l t Wato}i f;i
the Cauvery, Captain Mead woulg raise the tambogee which now exists in th? : 10 ‘)
he level of the test uf the work. Ile would further h eig 1%;1
Toths of g foot, and close the Coviladi surplus calm_gu aq
miles below the grand anicut. j £41

o 1L The Government g, not sce any reason to question the sounfthSSf? ¢ lc;“
Principles on whicl, these proposals are based, but, looking to the scouring cffect o
8 discharge through :

o ) Y leﬂd 6f
the vented dam of g large volume of water under a h
5 they have Misgivings of the stabili

Y to strengthon the work by the addition of a very much larger

. . . 1 X-
& s Excellency the Governor in Council too is not Satl.bﬁ(‘f:l as to tb;e ic
Pediency of dlmmishing the water-way cver the upper anicut by closing its tambogee.
He fears that the

! Measure woglg be distasteful, if not injurious, to the c:ultuzlltotl :;{fi
ar}ds under the Co 61‘0011; Yoth in Tmf-«)rﬁ and South Al‘COt, and, sceing tha
objeet of Preventing damage 1, floods<in

by the Constructiq orvol,

dain the delta may bo as eﬂ'ectual}y attained

n of 01 h g i in-fall, would lessen the

volume of ; Tescrvoirs, which, w!ereepting rain-fall, tor tlic

N ttme of thoge Hoods, while at the same tiy;e providing a reserve of water for ! ,
dzé er ‘fupplst 1ot only of ¢p, Vennans f,f‘all the delta streams, lus'Lords 1,p

su m:s:f ad“s.able to defer thq further considerstion of this part of Captain MOa]d, s »
aitfsg for1 (:']ZZ’ till the 1nvestigations; which Lave never been lost sight qf{, for suitablo

S fthe Cauvery are completéd.® #

TYOITS on the UPPer basiy
' (Truc Extryet.)

ty of the structure, arid they think that}

1 1 inginee ‘m- .
ead or the Superintending Engincer contc

f

Colonel, R. E,,
‘Secretary to Government.
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" rescarch has been necessary to admit of

‘ there are no masonry regu

Read the following letter 11"11'om the Superintending Engineer, 6th Divi-
sion, to the Secretary to Goviernment, Department Public Works, dated

Tanjore, 15th December 1866 No. 1,111. .

With reference to the Orders of Gqdvernment noted in the margin,* I have the

; honor to forward Captain Mead’s Report
i.. G,‘ 0., No. 2,712, %Zﬁhoscigéi?g%% 41 864/ on the Cauvery and its enclosures. The
R g (())." gg.g’fgg: 28th October 1864. " information-contained in the enclosures is
G. 0., No. 3,185, bth November 1861, very complete both as regards the present

- of the works proposed, and great labor and

the subject being treated of so fully.

for me to recapitulate the history} of the
.| Cauvery,and to trace its gradual improve-
$ Captain Mead'’s Report, paragr aphs 1 to 8. ment} from the period when the Province

19 to 2L, of Tanjore was made over to the British

'Govc-rnment; in 1800, to the present &;ate. I will confine myself to the present
verand of its branclies, and to the method proposed to obviate

condition of the Cauvery, and theeffect

2. It appears to be unnecessary

condition of the ri

their defects, which may be stated as follows :—

1s¢.—That the waters do not reach! the extreme limit of the cultivation in the
east of the delta, especially underi thaa main stream, the Cauvery itself, until
nearly a double supply for the delta is entering the Cauvery at itshead ; and,
. 9nd.~~That in extraordinary floods ‘the means of getting rid of surplus water are
, inadéquat.e, and c,onseq“enﬂy numerous breaches oceur in the delta.
" 3. With regard to No. 1, it will be observed that, with the exception of ‘the
the first branch taken from the Cauvery, and to which I will revert below,
lating works at the heads’of the main brancles, and the
consequence has been that on some occasions a,brar}ch, and a.t others the main stream, -
Las boen found to carry away a far larger proportml} -‘.clmr.x 1ts proper share of water
when the rivers were low, while owing to irregularl.tles in the Leds of the streams
the proportion conveyed away by each stream during high floods has _often been
reversed: to obviate this defect, it has been proposed to construct r.egulatmg dams o€
the heads of the Codamoorty, the Arasalar, and the Veerasholen rivers, so arrange&'
as to reculate the supply to the main stream and to the branches as ncarly as posmble
° : in proportion to their actual requirements
Torm M. in times of scarcity, or when the rivers
. are low, and according to the capacity of
to dispose of their surplus water when the rivers are in flood ; while the
‘ roposcd to obviate the second defect preventsa larger quantity of
sented by a 10} fect fresh on the Cauvery gauge, at the Serungum
he delta; experience having shown that the deltaic” rivers are
arging the water brought down by a 10§ feet flood.

Vennaur,

the rivers,
regulating work p
water thanis repre
head, from entering

quite capable of disch

4. Form M. shows in juxta_—positioh the proportion of their theorctiq supply

which the. various streams now receive,
f6-Gacres.  and that which they will receive when
the regulating works are completed,

20 C, yds. per hour per valie 0
. on the Serungum gauge at the Cauvery head stands at 64, 6, 54,

when water
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.5,'and‘ 4} feet, and it will be observed tﬁimt with a 5 feet flood, each stream,

with the ezception of the Vennaur, will T ceive a full theore’gié supply, while at

resent only two out of the six streams:
rpceive & full supply ina 5 feet flood.
“ o telow the Veerasholen head the Ca\ivery
becomes a mere channel, from which small strieamsbranch, some of which are provided
withhead sluices, while others have open heads ; here, as at the tails of all the streams,
to ensure a proper supply to each channel, t 1e head sluices or mouths mut be closed
Dy turns, for s_lui'ccs éam}ot be constructed go asto convey away the prc'cis.e share-of
each'channel ander all circumstances or staties of the rivers for reasons alread
in letter No. 1,018, dated 26th November 18¢g, '
5. From enclosure Z., it will be obserked that there is & very good fall in the

M. Tt
At €0 2,530.

saavery bed throughout its course, and
‘ the banks are in good order, with a few
; . ) R R . 4 T i . § e . .
trifling exccptions. I'he banks can be s¢cured, and the irregularities in the river

- Paragraphs 34, 46, 50, 53, and 54 ]

bed can be rectificd below the point at which it is proposed to construct the ‘

vented dam doscribed below, frbm tho orqitiary allotment for repairs.

'6. The Cauvery itself has not determl’atcd’, but its supply to the eastward has
diminished owing to the two main bl‘i‘uﬂChGS}Cast of the Vennaur head, viz., the Coda-
moorty and Arasalar, having drawn off a fux: larger share than was dune to the lands
- dependent upon them, and there can Pe no doubt that fchg regulating works at the

. heads of thesc streams must be supph(.ad, and that they may at once be undertaken
jndependently of any other works Wh}Ch may eventually prove to bf’ necessary to
 prevent iLe waters, brought do“'*n during u_nprecedentedly.h]gh ﬂgods, from lentering‘
¢he delta proper: BT e |
7. 1 would strongly urge the necessily of prov;dmg ani allotment of Rupces
30’000 for these works in the Budget of 1867-68, for if no allotment is made for them

DI S
.

~ in 1867-68, the commencement of the works is practically postponed till 1869, for .

the works eannot bo com{nenqefl in April 1.868, even should an allotment be made
for 1863-69, unless large quantities of;matenu]s are collected and preliminary arran ge-
ments are made in 1867-68.. The pla.ns of these works, as prepared by Captain Mcad,
are forwarded, Lut certain modifications are suggested in my Memorandum Y., for

" pcasons thereln stated. : :
8. Tt-will be observed from the foot-note .in Statement M. that if the
Munniyaur is permitted to draw its supply from the Cauvery instead of from the
e - Coleroon, the lands under the Cauvery

Codamoorty.. .and its main branches will, under the

Arasalar. - L .

Veerasholen.’ arrangements * proposed, reccive a full
' Cauvery, east of Veerasholen..

theoretical supply when the water at the
o o - Cauvery head stands at 5 feet, but, with
the water wasted through the western sluices, at this height, water would not reach
the eastern limits of the delta ; and Statem%nt F. shows that, while 5 fect of water is
passing over the Cauvery dam, qne-seventhof the total supply is lost to the Cauver
and is passing over the Tambogee or lower section of the south branch of the
anicut. "It is proposed to ¢lose this Tambogee, or to Taise the anicut 1 foot o
. go as to bring the crown to a unifor
anicut.. '

uppor
ver-it,
m level throughout the southern section of the
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9. The channels, &c., dependentdirectly on the Coleroon below the upper
. anicut are, e ‘ o '
1s¢.—The Munniyaur: : .

-

2nd.—The Ponairy. '
8rd.—The Veeranum tank and the North Rajah Voikal from the lower
" anicut in the South Arcot District, and
e 4¢h.—The South Rajah Voikal and Kumike Munniyaur in Tanjore from
the same anicut. : o
10. The injury to the Munniyaur need not be considered, as it is to be sup-
plied from the Cauvery. The Veeranum
tankand the Rajah Voikals from thelower
anicut will not, I think, suffer. The
tank is supplied by an opem channel immedi.atel)t afbove the lower anicut, and ]
draws its chief supply from theriver when theriver is in flood and water is running
to waste over the crown of the anicut; but judging from the water returns at the
upper and lower anicuts, it would appear that when .Wa.ter at the former stands
below the crown of the anicut, and a very small ql'lantxfty of water is passing over
the Tambogee, the water at the lower anicut, derlfrccl. from p.ercolation and from
wasted or surplus water from the Cauvery, stan'ds wﬁ:hm.a few mch.es of the crown, ;
and with this head the Rajah Voikals and Kumike Munniyaur receive more than a
3 en all their sluices are open.
ol Slulp.l IYT‘IYB Ponairy channel may su{-?er somewhat; but it is doubtful- whether-
the supply it receives, when water is passing over the Tambogee of the. anicut only,
will be appreciably affected, for on such occasions the bed of fhe river near the
Ponairy head appears to consist of a.large plateau of sand' with one or more
channels winding through it, and if 1t is found that the Ponairy channel supply is
materially affected by the closing of the Tambogee, i»t' will al}vays Le possible to.
supplement the supply by openix]g some lof the upper a‘mcut sluices,

12. From Statement M. it will beobserved that while, uflder the proposed distri-
bution of water, the Cauvery and its main branches will receive a full theoretical sup-
ply when'the water stands at 5 feet on the Cauvery dam at the .heac.l of the Serun-
gum island, the Vennaur will receive ouly 06 of a SuPP?.Y , and it will not receive
a full supply till the water on the Cauvery dam gauges 6 feet, or when 17 of tl.le full
supply due t» the lands in the delta is enterm.g the Cauvery. llga(_i, and till the
Cauvery and its main branches are recciving 19 times the theoretlc'al supply required
by the lands under them. At presentthe ‘supp]y the Vennaur receives is even worse,

and is as follows :—

Parazraph 88, Statements H. and M.

.ot g . :
' %
TiORETICAL SOFTLY. Number of days water .
Gauge on Cauvery stands at the heights
Dam W, level. : 'represented in Column T'
Now.. Hereafter. .
65 -1 R A *66" > # Includes higher
¢ 9 - L . freshes, 1
55 7 ‘8 { - .49 . ,
5 5 . 6§ '
45 -3. -4 . } E 38 .
. | : .
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Thus, out of a season of say seven months or 214 days the Vennaur now reccives
2 full or nearly a full supply for 66 days, about three-fifths of a supply for :Jg.days
more, and less than one-third of a supply for 38 days, and notwithstanding this the
crops, asa rule, come to maturity, and it is only in very bad scasons, when the local
rains in the north-east monsoon fail, that thereis not sufficicnt water to bring the crops
tomaturity; the out-turn must ina great measure depend upon local rains, and the
water which willenter the Cauveryat its head, evenunder the newdistribution, will enly -
be sufficient to afford a full supply to the Cauvery for 153 days, and for the Vennm.lr
for 66 days. It is, therefore, very desirable that ‘reservoirs should be formed in
* the basin of the Cauvery to supplement
“the supply when the river unassisted does
" not bring down a full supply for the
lands in the delta.

13. It must be observed that the 65 and 6 feet supply is not received for 66 days
consecutively, and when the supply excecds that required, the water is often stored in
the ﬁeld‘s; thenumber of days for which a supply can thus bo stored, depends entirely
upon the state of the crops. And again, as the eastern lands in the delta are culti-
vated later in the year than the western lands, and as there is often a difference of
one month’s growth in the plants on the highand low level lands in the same village,
it is probable that the ful_f’ theoretical supply is never required for all the lands in
the delta at the same time except, perhapy, late in July and carly in August, when
the rivers are charged with far more thana full supply for the whole of the irriga-

tion in the delta. - :
14. Though the arca'of the lands &
~ the point at which the latter branches

Letier, No. 133, dated 25th May 1868,

upplied by the Cauvery and Vennaur below
from the main stream are nearly the same,
Vennaur, 53,805 valics. ‘and though the actual supply received by
Canvery, 53,452 . . the two branches under different heads of
' ‘wateris verymuchin favorof the Cauvery,
more than those under the Cauvery when
ct that while the Cauvery, cast of the Vep.
ply from surplus streams with one frifline
exception,* and that ne D
the Vennaur and its Lrgy
drainage of g large area
| . : the Vettaur,T 1ts main
and is chiefly supplied in times of scarcity by
gated by the Cauvery. This will give some i
Wwasted by the proprietors of lands under ¢}
delta, SR '

15. In consfrucﬁng the regulating‘dam at the ‘Vennaur h
‘ Withstanding ¢},
the two’ branch

' : Vennaur, w
of 936 feet was provided for the former, and 558 feet;':): tahse

vent the flood waters in high freshespass:

the lands under the Vennaur seldom suffer

the freshes fail, and this is owing to the f3

naur head, receives no supplemental sup
* Iyavianaur.

% Cultivation, 13,203 valies.

ar its extremity,
1ches receive the
of country, and

v branch, recejves
the surplus water from the lands irri-

dea of the manner in. which water 13
Y . !
g'(,auvery n the western part of the

cad in 1851, not. :
at. the cultivation under
es, the Cauvery and the
nearly equal, o waterway
latter, this was done to pre-
aur and into the delta to so

Paragraph 30.
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discharging surplus waters, such as are provided in the Cauvery, in the grand anicut
the Coviladi calingulah, and the Vaduvagudi surplus sluices, and thus while the Ven.
naur and its branches are in a great measure secured from injury, except in un-
usually high freshes, by the contraction of.the head of the Vennaur, their supply in
low freshes is not in proportion to the cgltwation under them ; to remedy the latter
; it has been proposed to lower the Cauvery
~ dam at the Vennaur head, and to sup-
ply a sluice and a branch channel from
the vented dam described below, but as
o the Cutchamungalum anicut, eight
miies below the Vennaur head, probably raises the Vennaur bed above that of the
Cauvery, it may be impossible to supplement the supply frczm the ve.nted dam when
the rivers are low without raising the h-ead of watcx.' considerably in the Cauvery,
and this would increase the heai conshlderably during floods, and render the con-
: unsafe.
stru.cltlém (}f; -th er‘(’)ﬂ:f;i dtin(lzonstruct this vented dam across the Cauvery at about
200 fee:‘, belolti It)hepgrand anicut, for thg purpose of providifng for the se_cond point ad-
ted to in paragraph 2 of this letter, viz., the .dlscharge in extraordinary floods of
vglltle -0 2 tIi)on Ef the surplus water as experience has shown the delta streams
such propor ! ' -

Paragraph 80.

- Secction on Plan IL

. ischarge with safety. '
canuclnt7 dlszh;l;)g;efeet fresh on the Cauvery dam at Serungum head may be regarded
. 2

afe fresh. while the damage done even inan 11 feet flood is, as a rule, limit-
asa s ,

d to the minor streams in the extreme eastern limits of the delta, or to the
- ed to the m

. seir supply from the C‘odamoorty, the supply to which, by the
streams which draw their supply regulating dam at its hiead, is to bo very

: considerably reduced. .
. i : L (the highest known, with !
ted dam even in a 12:3 feet fres g , ;
18. The vente the exception of the extraordinary floods i
of 1858) is to limit the supply below i

Vide S'tatemeut ,M'

Vide column 2 of lower Statement K.

o foods| Present bﬁ%‘i‘;ﬁﬁ’t‘:d it o an 'f:qtzivalen.t to a 107 feet fresh j
Du?ﬁ;season. flood. Dam. under existing circumstances, and the
: average number of daysin a season at
128 %82 which the floods rise above 10 feet on
2 Days......... { H 96 the Cauvery dam is only two; a 10 feet
10 85 flood will be equivalent to an 85 feet Aood.
4 5 {' 9 ;; The Cauvery and its branches will thus
lg 7o reneeenee ; ? 6:8 be rendered safe in Ligh floods, and
LT b6 26 L Lelow a 7 feet flood the water now sup-
B { g’,- 55 plied will not be practically diminished,
50 5, e {; 5O I 5 1 indeed in a 65 feet fresh it will be in-

crcased.*

the lands under the Cauvery is 1,110t 1
thousands of cubic yards per hour. As
+ Column 7, Statement A. ’  now i'egulated, the extreme casterrx..lanfls &
' ly il there isa ¥ feet flood on the Cauvery dam, ‘or till

}: «ds per hour are passing down the ACauvery below tpe
Jam Il)l not affect the supply until the waters rise above

# Statement K, Columns 8 and 13.”

19. A proper theoretical §upp1y to

do not get a sufficient sup
2,881 tiousands of cubic |
grand anicut. The vented dam Wi



a 65 feet flood when 23 of a supply is passing into the Cauvery, and the maxi-
mum supply which will be permitted to pass down the Cauvery below the vented
' dam is 4 instead of 56 of a supply
, in a 12-3 feet flood. Thus, while the
vented dam will not affect the supply to the Cauvery till it is receiving 23 times
the supply it theoretically requires, it will, as the waters rise above the level which
provides this 2:3 supply, allow that supply to rise to four times the theoretical supply
and this without danger to the banks. : ’
20. The reasons for placing the vented dam in the position sclected, for
raising the crown of the grand anicut by ‘7 of a foot, and for closing the
Coviladi calingulah, are given in paragraphs 75 to 77 of Captain Mead’s Repor:t’ and
the work itself is described in paragraph 78 in detail. It may be said to cons:xst of
thirty vents of 20 feet span and 4 feet rise with piers 8} fect high, and of one vent of
25 feet span and 4 feet rise with piers of 11 feet in height. This vent is supposed
to'provide for the passage of boats, and is proposed to be placed in the centre of the
bridge or vented dam. In the highest floods the head of water above this work

will be 4 feet, or there will be a differ-

Statement K.

No. of ‘ ence of leve 1 v

Flood. days. Vent Ring submerged. ‘ bof 4 feet u% the water above
'and below the dam, while the vents will

I I . L.
12_93 . i 4 foch 6 inches. | 5 f6. 9 in. | Pe submerged as shown in the margin:
e i, 2,2, owing to the enormous cost of turning
. \From 11 ,, to| F feet2 - ° . ©
55, | 84 {31 foot above W.I?. .1;‘3“;0 s ‘i’g. | .the arches of 20 feet span with cut stone,

e

T - i1t is necessary to construct the work with
1.31'1ck in chunam, and as the action of the water on the edges of the brick-work as
1t passes through the submerged arches will be very considerable, it is proposed to
protect the up-stream faces of the arches and of the piers by extending the piers
2 feet and turning a ring of masonry (2 feet square in section), with a rise of 3 fect
instead of 4 feet, and springing from 3 feet
o instead of 81 feet above the floor. i
ring it will be possible to renew at a small cost wheninecessar;,ea:ldeift}()\:;l agrllllllz
: ‘ Rupees 900, of the waterway of the work being in-
A creased from 3,000 to 3,600
should it be found necessary hereafter, under changed ,conditions; of fl?: a:ti(fzet
below, &e., &c., to increase the waterway. The floor of this work will Le #
level with the mean bed of the Cauvery, and will be provided with two aptons 90;1 y
and 12 feet broad respectively, the former 1 foot, and the latter 2 fect bel e
level of the floor, and the work will be further protected by an extended o the
apron of about 18 feet. ‘ rough stono

21. TIn paragraph 79 Captain Mead states whath i
objections to this work, and fefutes them in detail ; (':hc: e e tho prolablo
remarks opposite to them :—
(1.) Difficulty of building a work to
stand a difference of level of 4 feet of m
water.

(2.) Danger of river silting in rear,and .

?hereby altering the conditions by reduc-
ing the head,

Paragraph 78,

y are as follows, with my

(1.) A mere question of expense—far
ore .rough stone will be required than
Captain Mead provides for,

(%.) The silting, if any thing, will be

very slight and may practically be disre-
garded,

e bk dim Fiee =

(3.) Danger of raising the flood water  (3.) Immediately abovethevented dam

. ‘ the surface level of the water will be

raised only 1+4 feet in a 12-8 feet flood,

and with a surface fall of 3'4 feet per

. mile; the dam will not affect the surface

level of water a mile to the westward of
the dam. '

(4.) Decrease of water in the Cauvery  (4.) Vide remark toNo.2. tI‘he highc.aét )
tendine to silt it and to destroy pack- floods are those most laden with deposit;
> keeping alarge proportion of their waters
- out of the delta would be advantageous

rather than otherwise."
(5.) Navigation has not been suffici-
ently provided for. Boatmen, with the
would not be able to hit off the solitary arch of 25 feet span in
mid stream. The experiment might be tried of placing.one or more arches for the
passage of boats adjacent to the south abutment, .but it will probably be fOllI?d
necessary to construct a Jock in a channel branching from the south bank, and in
this channel and above the lock the supplemental sluices for the supply of the Vennaur
adverted to in paragraph 15 may be place'd. . .

93, With regard to the non-regulation of the supply to the various lands in
proportion to their actual requirements in
times of scarcity, the wastage of water

ands in the delta, and the state of the Law on the
subject, I addressed you so recently that

No. 1,018, 26th quember 1866. it is unnecessary to recur to the subject,
hat the supply might in a great measure be regulated by
instead of constructing separate dams for each channel as
proposed by Captain Mead; either work
‘would be equally opposed by the pro-
N : ointment of a special officer for the purpose

the channels. 1 thmk thesrp of attendingp solely to the irfigaf‘:ion
works, and the regulation of the supply

level in the Cauvery.

~ waters,

(5.) Injury to navigation.

unwieldy basket boats,

s Paragraphs 94 and 95.

by the proprietors of the western ]

further than to observe t
altering the head sluices,

Paragraph 96.,

prietors of

Paragraphs 97 and 98.
ot being gifted with ubiquity, he would be able to do far

. N .

;)f Wz;)ter, unnei'eiseirlﬂatin" the supply ip times of scarcity than the Range Officers
o doy WX{TI :hat i: requi;ed is legal sanction for interference when the necessity
can do. ‘ T

arises.

23. With regard to the vente
the Vennaur, I would suggest thab
convened to decide, and that Capt.am
¢hat he should attend it, to afford info

P bbgr:um"rﬁ:ec .i,n:s.;ec;ﬁmﬁons hitht‘arto made, and the works proposed, are confined

to the Cauvery and its main pranches ; but regulating works at the points at which
tl: Vettaur t{;e Pamaniyaur, the Coriyaur, the Paundaviyaur, and the Vellaur are
th:own off l;y the Vennaur, are also required to regulate the supply to the southern-

4 dam, and the method to be adopted to supply
t o Committee of LEngineer Officers should be .
Mead should be placed on the Committee, or -
rmation and to explain the Statements drawn



half -of the delta ; this may be done with comparative facility, and until orders are
received on this Report, I purpose employing Captain Mead in surveying the stri
of land between 'fhe Cauvery and the Vennaur as far down the lattor a: the Cug
::amungah.lm anicut, and in taking levels down the Vennaur, to ascer,tain whether
© supply in the Vennaur, when the rivers are low, may be supplemented by
sluice above the vented dam, and in preparing designs for the regulating orke. at
the heads of the main channels branching from the Vennaur, SIS works st

25. The probable cost of all the Works'required, L estimate roughly as follows:—

. ::Znﬂn B. No. 1. Raising Tambogee of upper anicut, hllzsé()
orandum Y, ;g 2 Cauvery vented dam . 67, 000*
» 3. Raising crown of grand anicut 7, ,
of a foot........ e, 765
» 4. Closing Coviladi calingulah...... ... 960

&

’ Regulating dam with bridges for

Cauvery and Codamoorty......, 72,300
6. Cauvery and Arasalar dams......... 10’000*
» 7. Cauvery and Veerasholen do. 7’300
» 8 Supplying Munniyaur, nothing re- ,

| quired, .
. » 9 Closing Pillay Voical head sluice
may be omitted, seo Memo, Y’
»» 10, Minor new masonry works .

»

, W masonry works..,.,. ... 9,55
11. Repsflrmg banks, and improving P
river bed, from upper to erand
ameut.................. .. ? 24,420
» 12, Permanent Establishment for ﬁv.(; o
years................... e 7,440
,
Amount of estimateg Prepared....., 2-(575—5
Shuico ok Approximate Lstimates, o
c:ua clwet vented dam for supplementa)
| Lok ppdy 0 Vernaur ang channel....... 17,500
- ‘ ant channel " fop ‘navigation belo "
i‘ v ttven ed dam.., . " . N 7,500
ebtaur rogulggn T e )
Canganiyauf ing (}13:1 ..................... R5,000
—Pzigda'ur‘ do. “-‘: ................. } 25 000
. 1 av1yaur do. T ,
R:ié?ur - do, T 2,280
8 binksfand | ST 0
east of Vennayy &znlgrov 78 Yomau, 1 |
.................. 0,745

Copain M Lo 560ty s e
, ead’s Re : —
ments, and showing the (f;‘i;z;th tWo Appendices 1 A, explanatory of
of the State-

B. ¢ . . e ents, &e, used } : :
D« ¢ontaining estimates of works prope s’ed o ;filscla%culatmg dlscharges’ &e.. &e.. and
eport, M
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Ten Statements marked A, B, C, D, E, F, I, K, L, M.

Two Diagrams—(1), showing height of water when al?ow'e 7 .feet on the Cauvery
dam at the Scrungum head from 1845 to 1866 ; (), showing height of water from
June to December 1865, on all the regulating works in the Cauvery.

Five Tracings— ) . : .

- 1. Sections of the upper anicut, and of all the regulating works in the

Cauvery. .
IL. Dlan and Sections of the Cauvery near the site of the proposed veuted
dam, and Plan and Scctions of the vented dam. >

III. Plan and Sections of Cauvery and Codamoorty, aad »regulating
dams, &e., &c. .
1V. Do do. Cauvery and Arasalar and regulating dams.
A% . Do. do. Cauvery and Veerasholen and regulating dams.
Z ’\Ie.morandum of fall of surface level of water in Cauvery and Coleroon

when 1n flood.
Y. Memorandum o . ) .
A Plan of the entire river Cauvery with cross sections, a mile apart, will be
forwarded as soon as they can be copied ; the submission of the Report is not post-
poned till the Flan and Scctions are ready, lest the delay should prevent an allot-
ment beine made for the works adverted‘to in paragraph 7, during 1867-68,
- D -

n Masonry \Voi"ks, &e., proposed by Captain Mead.

B auamad

REPORT UPON THE RIVER CAUVERY IRRIGATION.
GENERAL DESCRIFTION,

head of Serungum is a river about 4,100 feet wide
1. The Agunda or Great Cauvery e . and in higffreshes or floods, about 12 feet deep.
It braaches off into two rivers, the Coleroon and
the Cauvery, the island of Serungum, about 17
miles long and 2 miles wide, beingbetween them ;
at the end of Serungum there was a very “old
work called the Grand Anicut, about 1,100 feet long, it was a calingulah between the two rivers

and used as an escape for the Cauvery water into the Coleroon, '

2. The Cauvery throws off several branches, the first, the. Venn:i\,ur, the head of which' was 3 //;I ;
miles west of the grand anicut ; this river Was—b&_d]y supplied owing to there being a rxc\lge of
rock crossing the Vennaur about half a mile b’elo‘w its head.

The land cultivated by the Vennaur river was about two-fifths of that under the Cauvery
below its head.

ENCLOSURES,
2 Appendices marked A. & B.
10 Sl:f),):ements marked 4, ?, C,dI;,IE, F,H,K, L, M.
¢ Diggrams marked Nos. I, an .
b Trmﬁngs marked Nos. I, 11, 1II, IV, and V.

4

tivation under it being about the same as that of the Cauvery to the eastward, At 20 miles below a
this the Arasalar river was taken off, the head was originally “in the Cauvery, but it has been &’
frequently moved and made to take its supply from the Codamoorty ; the head is now restored to the .
Cauvery ; the cultivation under it was about two-fifths of -that. of thfa Cauvery. Sixteenmilestoths 7
east of thisthe Veerasholen river was taken off, the cultivation being about the same as that of the |
Cauvery east of its head. From the above it will be scen that the Cauvery, below the head of the
Veerasholen, has been reduced by the four rivers taken from it, to about one-eleventh of what ~
it was at its head. ’ g

3. Below the Veerasholen the Cauvery takes its course to the ses, a distance of 37} miles; <
it throws off numerous channels, many of which had open heads.  Where it reaches the sea, it is not

s
|

P
At 9 miles below the grand anicut another branch, the Codamoorty, was thrown off, the cul- =~ ;]

"1 g pmngcavre
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ATLCT at itg eng thar
for the last fifty yeq
U6 1ts coyrge the Cayy

freshes it is ahout 4 feet deep.  Tralition says that the

V1t 13 at present ; but fromn the recorls it does not appear
I3, }

. €Ty receives only a supply frow two rivers east of the heal
lrst, at 8) .«
.O¢ mileg Lelow;
Wlts hea- v .
d the (Odamoorty river, the drainage area of which is ahout 800

square miles ; and sccond, at 7§ miles® west of

* 90} e
0} mileg below the hegq

5. F its mouth a small surplus (which, howerer, is a8
. Trom . . .
the nopey branch of th larze as itself at this place), the Iyavianaur.
'x - ¢ Agundy Cauvery the Coleroon, a largze tract,t was irri-

gated Ly two chanuels, the Peroo allay, the
head of which was a slort way above the head
. of the Cauvery, and the Iyen channel, the heal
Stof thig, about 46 miles, the Munniyaur was taken off the
3 south bauk, and azain 15 miles lower down the
Vadavaur.supplying Veeranum tank jn South
te gy Arcot District :3 and also there were a few minor
channels in both bauks.
¢ arca of the Cauvery is under the influence of the
ofity b}'anchws are aficcted by the north-east monsvon,

dl‘ainng
VCP, sOme

g the .
036 of ¢ Months L, Octoler and November ; these however, as a

. .onths of June and July,
Btate of th

© midqy; OfJunc ¢ supply in the river :—

i this enables cultivation to be commenced. The
uly, when the great fresh or flood of the scason comes

v oup . .
nSeptember sg,ex.’erally well sz;p;::ddays' Small freshes occur during August, andin

e, 18 Ye

¢ are Usually '3 low, Lut local rains keep the crops from withering.

Tequent small freshes from the north-east nonsoon,

nt . . . :

\ ¥ aud the river is almost dry until the month of April,

" Ireshes to come down ; the supply then aguin decreases
e.

. u _t. it wag usual, in the months of August and September
2 gan O Was not g . "% October and November, when owing to the river fall-
Coolieq tothe y, 1Cient f,p the cultivation), for the Collector of Tanjoro to go

the island of Serungum, and make a corumbgo (or tem-

%T0:8 the north branch of the Agunda Canvery or Cole-
o ‘0 Whole of the Agunda Cauvery water down the Cauvery.
Bain, gy, 3 % asmall fresh frequently swept away the work which

e :
e los Orf * Tequeng gy Channcls cultivating land on the north bauk of the Coleroon

523 to what exteut the water might be sent dowp the
o.y cll tivators.

Watioy 3 . )
uch reg,, "R In bad years, and also Leavy loss in breaches during

alagum, 5'.00(1 owing to the existence of two large calagums, the
) P70 350 yards wide respectively, below the Lead of Serun-

O In 1803 Bri(»f u;
Prenogs years, anthe Supply ¢4 ¢ 07y of the Cauvery Works.

. anj S
tain Caldwey) r:io " District was considered to have fallen off from that of
s¢d the grand anicut, to what extent is net known ; how-

-

b=

- -

- S Ao
s dema
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ever, it was raised to its present height, and dam stones put into it so that Ly means of Tambogee
ver, .

lanks the water could be further raised. . '
' an(; t advantazes ensued, and cultivation is reported to have extended in the delta, especially
reat advantag ,

in Myaveram and Sheally Télugs. .
1 M PRE Ler was done, with the exception of cutting calagums at the hea.d.of Serungum
10 Nothing further o ’ Lead of the Cauvery and other minor measures, until 1829, when

. . ) )
to get an increased supply down the Iting, and that the cu'tivation of Tanjore would

there was much complaint that the Cauvery was 8l
" rum('d', i 4 Captain A. Cotton were then sent down, and they then appeared to have con-

. Major Sim and Cap a- silted with sand, and that this sand must be got rid of ; they proposed
sll:lcr;d that t:l?dcauvfezo‘;:i;r gluices. The Pullivellem under-sluices were built in the Wyacon-
:1:::1 tche :1221‘ ‘atlﬂf: E‘odingal stzxrplus as an experiment, ar'xd .althox‘lgh i:he‘)(ri wex('ie lf;);v;l u§n;h;::§;
bad buildh‘lg for want of proper superinténdence, the principle was considered p ’

adopted.
In 1830, ten under-sluices were b

In 1531 1d set of twelve vents were erected at Vaduvagudi, 16 miles east of the grand
n , & seCO

icut 1in 1832, a third set of six vents were built at Peroomalcovil, 13 miles lower down.
anicut, and in 2,

With rezard to the last, unfortuna b d until a second set were built in
reg . and Coleroon) they could not be used until a
yaur river (between the Cauvery

Coleroon south) bank ; these were added in 1831—as, however, the Co-
(.01 floods was higher than that of the 'Munniyaur, these sluices could be
1g 2

uilt in the grand anicut.

the Munniyaur north
leroon water-level in b

used only in low freshes. .
The effect of these under-sluice

at the heai of fer;n%uomf: the Cauvery two large calagums existed, the Naddootittoo, 55 yards wide,
11. t the hea ’

. lagum, 350 yards wide ; these could not be closed, as through them the Trichino-
and the Govindoo calagu l;ba.nk of the Coleroon received their supply ; much water, however, wag
‘ wasted through them during low freshes. In
1832 it was arranged* that these calagums should
be closed, and a twenty vented sluice} about

. £ Govindoo calagum, to be under the charge of, and worked by the Trichinopoly
2 miles east o f’ . this was done in 1834. Captain Cotton, however, considered this dangerous,
r)’(:lts, Shozlj Ze;())‘(l)ll;; :dlgsc; ingulah, L or 2 miles below the head, it was sanctioned ; bug owing to
and propo ’

poly channels on the nor

® Dy Captain Faber.

4 20 vents of 5’ X 12 or 1,200 square feet.

) ¢ of labor only half or 150 yards were built in 1834, it being irtended to extend it the next
want o

ear. or build another one of the samo length elsewhere ; this, however, was not done. In this year,

)1(;;; Captain Cotton sent off his report, and proposed the construction of the anicuts across the

COlemgn. he V r river, owing to the ridge of rock half a mile east of the head, was very badly

11'.'(.] TI; 18('371:)11;21 ortior’l of this was blasted by a party of Pioneers. In 1.834, Captain Cotton

surPpRec. T rters of & mile below the head of the Vennaur in the south bank of
it a o ahont threel:quael called the Tovoor cut to the Vennaur below the bund of rock.

- the Ciqz;lveri); alxggscu: :i :" T;nthe supposed lowering of the Cauvery bed by the action of the grand

aiﬁcut sluices, the Vennaur supply was considered to be injured, and sluices were built in Cutcha-

: icut t teract it. . o rox
ﬂuﬂg;l"‘lllf;:::::w: ci?l?;lrov od much the supply to the Vennaur, but it was not until 1851, when

he C.uvery and Vennaur dams were built, that there was a proper supply to the Vennaur.)
ghe I 185‘:9 a new cut, 90 yards wide, was made south of the rock ridge across the Vennaur, rock
n s ’

"however was met with, and it was not cub to its full depth ; in 1855, it was improved.
s 14. In 1836, Captain A. Cotton built the upper -and lower anicuts, I do not propose to

nter iuto a description of the progress of these works, their history and success being well krown
A & 1 R

tely, owing to the surplus of these sluices falling into the Munni- -

s was subposed to be good, but certainly was not that expected |
"o lthough they locally deepened the bed, they did not draw more water into the Cauvery ,J
of them, as alihoug

(
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-the Cauvery through a small open cut protected with fascine
- opening enlarged by the freshes.

. sures (vaganays, corumboos, nanul plan

— i B
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)

The original upper anicut was completed at the end of March 1836 ;
to the work, and it was not until 1843 that it was m ,
In 1843, a wooden biidze of cocoanut wood was put up for the purpose of enabli
to work the sluices, the repairs however proved heavy,
bridze was erected.

In 1838, a very narrow bridge was built over the 150 yards calingulah,

In 1839, a new surplus called the Atty or Coviladi calingulah w
the grand anicut. . -

In 1839, a masonry head was built to the head of Scrungum
but as the fresh of 1840 rose to within 2 inches of its top,

; there were some accidents
ade its present length, height, and form.

: ng the shuttermen
and in 1846 the present Darrew masonry

as erected ahout 2 miles below

; it was origically 12 feet high
! a parapet of 2 feet was addeq in 1841 ’
15. In 1839, owing to the bad supply in the Munniyaur river, of whij .
writef in 1837 that the head appears to have been neglected for twenty years, it was

supply it almost entirely from the Cauvery by means of the surplus sluices a(; Peroomplromfsed to
however, these sluices were built on a low leve) (4 feet below the deep bed of the Cauver ; co‘jll; o
built in front of the sluices with a second line of shutter stones and shutters, the Shuttcr)s ba'“ ol was
shutters and closing the lower 4 feet of the vents only, e

r : so that these sluices coulq be u
send comparatively clean water and not sand into the M unniyaur.

ch Lieutenant Ditmas

sed to

16. Before the upper anicut was built, the water communication dow
much used ; to enable this to be carried on after the ercction of the anicut, g lock was built ;
th.e nor?h branch of the anicut ; it did not however answer, and various mean; were propos tll L
tried to pass boats down ; none however answered properly until 1841, when a lock was blzli;: at:md
(west of) the Peroomalcovil surplus sluices, and a canal cut from the Munniyaur to the Col o
just above the lower anicut ; this canal had a lock at both ends, Boats therefore insiead of er?on
d?wn the Coleroon went down the Cauvery, and through the lock at Peroomalzovil into tlol i(l)mg
niyaur, down the Muuniyzur, and by means of the canal were locked into the Coleroon abive ltlir:;

lower anicut. Since this time the Munniyaur has been much impr i
oved for i :
and locks being built in it. ! Havigation by two weirg

n the Coleroon wag

17. In 1845, in consequence of the head of the Cauver
ing, the Cauvery regulating dam was built.

In 1846, the twenty vent sluice was abandoned ; it hag been injured in 1844

18. In 1851, to avoid the constant loss to cultivation under the Vennaur ; and th h
> an 0 he

yearly expense incurred in temporary works (vaganays, calagums nanul planting
more water down the Vennaur, the Cauvery and Vennaur q ’ paning &c)

masonry work that has been built for the benefit of the river
19.  The history of the Arasalar river is ag follows :
Before 1831, the head wasin the Cauvery ; in that

. - year, owin i .
river, and the improved supply in the Codamoorty, tk %o the ity of water in tha

. he head was moved ¢
branch of the Colamoorty, and from this river it obtained its supply linti;) ;};936Teiroor;1lul£ajen ?
» 10 which year,

owing to complaint,
mplaints of short supply, orary measure, to take g supyly from

work ; this was washeq away, and the

7 widening and, it wag feared, decpen-

avy

. to send
ams were built, and thig is the lagt

Cauvery or its majn branches,

it was allowed, as a temp

In 1838, a sluice was built to remed); this
did not give sufficient supply;
doned ; ever since this there h
its share from the Cauvery,
prevent its doing so.

20.  Ihave not attempted to follow the Listory of the Tanjore works
the Cauvery or the heads of the four main branches, nor even to follow th(;

. ; it was of two vents each 4} fe-
and in 1839 a new open cut was made, and the
ave begn constant complaints of the Arasalar ta)
and a heavy expenditure yearly incurredin tep

t wide, it however
head glujcq aban-
Ing off more than
porary measures to

except of those that affect

numerous temporary mea-
gums, &c.), taken to divide the water fairly at
very heavy expenditure yearly on these works, and

Codan.oorty, Arasalar, and

these heads. I find, however, that there was a

plank -
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21. Throughout the Civil Engincers’ Diaries* there are constant complaints of the bad supply -
of water to the Myaveram and Sheally Tilugs,
and the assertion that the Cauvery has silted ;

also to the fact of large quantities of water being wasted by the ryots taking more thanis neces-
sary for their cultivation; and complaints that there is noregulation of water, and that the Revenue

authorities do not attend to it as they should ; also complaints of encroachments™ on the rivers and

# Since 1831,

Puddoogays.

- Description of the present state of the Cauvery an_d Tanjore Works.

22, The Agunda Cauvery is astream 4,400 feet wide ; from both sides of it there are several ,
° irrigating channels taken offt for the supply of -
Moosery and Coolitallay Télugs, also the ‘
inopoly Télug. At the head of Serungum it ;

about 2,000 and 2,400 fect wide respectively. .

+ In Trichinopoly District.

Wyacondan and one minor channel supplying Trich

St " leroon
divides into two branches, the Cauvery and Co ! L , ;
Across the C;;’eroon is built the upper anicut, & work consisting of two branches, scparated by an

" island about 650 fect wide. The north branch |
is a dam?} 7 feet high with a bridge -over it,
. ~ . . i
ise. the two centre archeshave sluices consisting of
e bt K . lve arches 6 feet rise, . . : *.
iil:;sttilsi; :::: :;glz’ t;;e anicut has a waterway of 313 feet mot including the sluices.
o .

i i d here not
is simi ¢ the dam§ is only 5 feet high, the Coleroon be
The south branch is similar, b2 being so deep as that of the north branch. The

bridge over it is of forty arches 6 feet piers and 5
feet rise, they vary in span. There are seven sets]] °
of sluiccs,- there being eight vents of 6 feet
"and nine of 7 feet in width. The centre of the
he rest, this is called the Tambdgee ; there is an arrangement to

s e han ¢ .
amcutﬁs l;)mlt : fo: 1}01‘;:1:;;1; the level of the remainder, but this has not been often done, and
raise this by mean

never of late years. o
The waterway of the Anicut 18

12943 above Datum Line.

§ 293:6 above Datum Line.

4 sets of 2 of 6 fect.
i 3 sets of 3 of 7 feet.

1,102} running feet.

Tambogee...corerenaens 524,
Sluices.....- T 8 § v
South Branch running feet......... ngf‘
North do. do. .ceeneen e e
Total of Anicut do. «oeees vens boraneene 2,129

rotected by a masonry work 14 feet§ high, and
is connected on the south’ side with thle ‘north
wing of the Cauvery dam which is a flooring” .
raised (in two steps of 75 feet long efwh) 2.'4. feet /,ab'ove.,the 7
running fect total waterway, w:1th wings 14 feet high. -
h the deep bed of the Cauvery and below the average
9-5 feot, so that with 5 feet " of water on the Cau-
of 4,705 squaré feet or mean depth’of 2'5
Tn 1863, it was 4,555 mean depth of 23
In 1864, do. 5,032  do’ =~ of2G
d in the records any sections previous to 1?63,'and )
t; my own impression is that it is not /

The head of the island of Serungum is Pp:

« Top §02 feet above D. L.

across the Cauvery. At each end it 18

. "0

low or centre portion. The dam 1S 1,910wit

The floor of the dam ison 32 teve age of

bed, it is covered with sand on ar\n ave:' fway
very dam gauge there was in 1869 3 Wate

ble to fin
I regret to say that I am unab d is increasing or no

therefore cannot say whether this san o dam was originally built.
but that it is very much the same a3 when the o kater. from the
80, bu 3, ry he water in the Cauvery am.i“Colxeroon ort 10 ag ater, from the
The (llllﬂ'ere.ncez otf l(levelfo(fn: :mem of the water returns, which I regret to'say are 1rregu1ar_
effect of the anicut, taken Irom .
and not entirely to be trusted, is a8 f°111°“'5'
Water below 83 feet on Cauvery am,

fall over anicut.

or 27 foet on crown of gouth branch anicut, a clear”

[N T S
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Water at 10 feet on Cauvery dam, or 4'2 feet on crown of south branch Cauvery, 1'9 foct
above Coleroon,

Water at 12 feet on Cauvery dam, or 62 feet on crown of south branch C
Coleroon. .

The fall of the Agunda Cauvery above the anicut is 3'4 feet per mile,

Of the Coleroon below the anicut 3'3 feet per mile.

Of the Cauvery below the anicut 3-2. :

23. On the north side of the anicut, above it, two large channels, t
channels, are taken off ; they irrigate Lanlgoody division in the Trichinop
poly District.

24. From the south bank of the Cauvery
low tract of land adjoining the south bank in

25.

auvery, ‘6 above

he Peroovallay angd Iyen
oly Taluq, in the Trichino-

there are two small channels led off that ir
the Trichinopoly, District.
At 1 mile 4,750 feet east of Serungum head is the ruin of the old twenty vent sluices, the
superstructure is destroyed, and but 4 portion of
the flooring remains. There were twenty vents
of 5° X 12’high,* and had ther
. 1,200 square feet. '
26. At 3 miles 100 feet on the north bank of the Cauvery is the 150 yards calingulah,
which is now the first surplus from the Cauvery
‘ to Coleroon. The work is a low calingulaht
. - * that discharges water when there is more than
6'8 of water on the Cauvery dam gauge ; it has a narrow bridge over it, not wide enough for
bandies, and dangerous for horses ; the piers are 3 feet high ; there are nincteen arches of 4 feet
rise, and the waterway is 387 running feet. The following is the difference of level of the two
rivers at different freshes :-— o ' )
12 feet on Cauvery dam, 53 on crown of 150 yards ca.lingulah. Coleroon 1+
10 feet on Cauvery dam, 3'3 on crown. Coleroon 2'4 below Cauvery.
9-3 feet on Cauvery dam, 2'6 on crown. Coleroon on level with crown, and therefore clear
fall in this and any lower fresh.
27. At 3 miles 5,150 feet the Nauttoo Voical is taken off the north bank of the Cauvery ; it is a
- channelthat irrigates the island of Serungum.}

For about 3} miles the channel rung just north

o .of the Cauvery bank ; thisis an extension of the
channel, and the bank here is in many places weak, and the Puddoogay requires protection by
nanul planting.

rigate a

* Bill 283'1 above D, L, °

cfore an area of

+ Crown 285 above D, L.

1 below Cauvery,

1 75¢ Valios of wet cultivation,

28. At 8 miles 3,480 feet the Codamoorty river joins the Cauvery from the south ;

) k ; it has a
drainage of about 800 square miles, and is liahle to heavy freshes in April, and during the north-east
monsoon,

29. At9 miles east of Cauvery head is the Cauver

Trichinopoly ; it is a bridge of thirty-two semi-eliptical arches of 48 feet span, 12 feet rise, the

waterway being 1,536 running feet. The surface fail of the Cauvery in hioh f i i
g auvery in high freshes is 3 £
freshes 3:2 feet per mile above the bridge. ’ e low

30. At 14 miles 2,200 feet are the Cauy
Vemnaur. The Cauvery dam is a workof thirty
sets of sluices each of three vents of6 feet in

y bridge on the road from Madras to

ery and Vennaur dams, built for the regulation of the
segmental arches of 30 feet span 5-8 feet rise, with two
width. On each side there are two ste
each raised5and 1 foot above
(16 arches) of the dam, alsothe ty
below, and sluice sills 1 foot be]

s of three arches
the main portion§
ocentre archesare
oW the main portion.

- § Crown 2461 of dam above D, L,

: ; they are, however,
down and removing them is great ; and again, as

e river is low, their use, if used, would not be great-
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The Vennaur dam is of eightecn arches 30 feet span 5-8 feet rise, with one set of sluices of three
vents of 6 feet in width each, the fifieen centre
arches* are 2 of a foot below the Cauvery dam, the
sluice sills 1 foot below, and three arches are *5
above the main portion.

v :3 built with sluice sills 2 fect above its deep bed.
gﬁ: sftl;;irjriz;fsl:}z::tl foot above its decp bed. The waterways are 936 and 558 running

® Crown of dam 2459 sbove D. L.

feet respectively. ) . -
31. Detween the two dams, and connected with the wing walls of each, is the Pillay Voical
. Be s

e

head sluice : this channel has another sluice below in the Vennaur just above Cutchamungalum

anicut. The channol isnot in good ordor, and tho ma%n suPpIy is at present drawn from the 1ower

head sluice, aud this is espacially the case when the river is low.

32. The Vennaur takes about 22 per cent. in high, and 80 per cent. in low freshes of the
watc;his division is hardly fair to the Vennaur, s it does not get %fdlli SgPPIY of .Wate}ll‘ until :h:;l'z
i3 6'5 on the Sarunrum Cauavery dam, or 2-7 times the proper supply in ¢ e- auvery ; as, however,
Vennaur and its b:anches receive the draina’.{e of the land fOllt.h. ?f 1f7, ﬁl;d t(llle gftﬂvfrz no
drainage except that of the Iyavianaur, 76 miles to the east, this d1v1s10-n 18 }10 g0 disadvantageous

it a . the Vennaur has no surplus, and even with its present share of

o f!ppcars. Agwf’ :0 extreme freshes, and therefore breaches, not however as soon

rater 16 cannot holil l-t " csent state. About half a mile below its head, owing 'to

a8 th? Cauvery does in 113 p;‘ including that of the new cut, is only 600 feet wide. This is very
the ridge of TOCk.’ the Watc.r“h y;va,tcr in high freshes, and reduces the surface fall of the Vennaurt

advantageous as it backs up the from 1-6 feet pei‘ mile in ordinary freshes,to 1:2

feet in high freshes. 'The surface fall from the

rock ridge to Cutchamungalum anicut is 2'7

feet per mile.

Native work solidly built on rock ; § it has a waterway
of 567 feet run, the centre, for 123 feet, being 2
feetlower (built with dam stones). There are eight

) sluicesin it, with a waterway of 115-75 square feet.

n off from the south side, and one, the Pillay Voical, from the north ; -

ked, has another head above at the Vennaur dam.

uvery, from the Serungum head to the Nauttoo ‘l’oical heaéd1

5 . s ppt k is high and of good scction, the front well protecte
sluice, belongs to Tarjore }]1) IStrlc:l I;I;It;l;:fxil them 1gs strong and good. In Trichinopoly District,
with stone vaganays, and.t N n’ar;nd anicut ; the south bank, to within a mile of the Vennaur head.
the north bank extcnd.s t.o th? gr der as regards height and section, but I regret to say that there

Tho banlk throughout 133 fuir fﬂ' 'and thiz especially for 2} miles east of the Nauttoo Voical head

is a great want of nanul protecﬁ:ent’s that require attention. The river from the upper anicut to

sluico ; there are .several .hea:{ﬂar and might with advantage be planted with a belt of nanul on
the g_r:md anicut 1.5 ve.:ry 1rreoh p ,m the upper anicut to the Vennaur head from 3,000 feet ‘to
both sides. 1t varics in breadth fro "1,300 feet, the average being about 2,000 feet ;
below the Vennaur head§ from 1,800 feet to 1,100

feet in width, the average being about 1,300.

. of the old Tovoor cut ; the head sluice is destroyed,

35. At 15 miles 5,200 fect ;i;i:l:zﬁnel flows through a portion of the old cu.
and the channel closed. Tho new he grand anicut ; it isan old solidly built work supposed to be

36. At 17 miles 650 foet Is the & . constructed of sand, with a casing of rough stone ;

‘ ‘it s not straight ; the crown also varies slightly

in height] the gauge Zeroq is ‘6’ below tl.le aver-

~ age crown, There is a road bridge over it of 30

+ Below the dam.

533. Cutchamungalum anicut is an old

{ Crown 2287 above D. L.

There are two channels take
this channel, as before remar
~34. The north bank of the Ca

;
§ Cp to the grand avicat.

|| From 2407 sbove D. L.
to 2413 4 )
Mean 2409 ”

€ 240-3 above D. L.
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trcles, piers d feet Ligh, vise of arches 6 feet, epan 32 feet, owing to the irrezular shape of the
anicut this bridge had to Le Luilt crevked.

The anicut kas dam stoneson it -3 fect high to enable the crest to Le raised Ly means of
Tawbogee planks ; tkese, Lowever, are Lut geldom used, and as the labor of putting them down and
taling them up i8 great, and the leakage through them considerable, I do ot think they are of

r.ach use.
but is reduced to 735 feet below the level of

TLe waterway of the aunicut is 960 feet run,
the top of the dam stones.® There are ten under-

© 83 fect bigh. cluices underthe two eastern arches of 4 fect x 3
feet or 120 square feet area, the sills Leing 10 feet below tho crown of the work.

The surface fall from tho Cauvery dam to the grand anicut is, in high freshes, 34 feet per

mile ;in low freshes 3 feet. That of the Coleroon, from the upper anicut to the Colcroon bridge,

-3 ; from that to the grand anicut 3-1—there is therefore but little difference of level

and this to a certain extent lessens the value

roal No. 9,133
in bigh freshes between the Cauvery and Coleroon,
of this powerful work. TLe following are the differences a8 ncarly asIcan determine from means

of the water Returns:—
Huisht on Canvery . Height ou Grand Difference of level
Dam, Serupgom. Anijcut gange. of Cauvery and
Coleroon or Head.
1858...13°3 . 81 15 '
12 .. 61 2
11 . 03 31
10 vee .. 43 .41
9 ... o6 Clear fall.
37, At1) miles Q,QOb feet is Coviladi calingulah ; it is 300 feet long, t and has a bridge built
scparate from the calingulah, which is 150 feet -

from the north side of the Cauvery;

almost direc
o calingulah.” Therc are nine

4 Crown 234-3above D.L,

ringing level is only 2:5 feet above the crown of th
ise.

d with dar
run, but below

Ep
span and 5 feetT

It is provide
waterway i3 500 feet

n stones and Tambogee planks, but the last are but scl
(22 feot high) it is T

the top of the dam stoncs

eet.
fe he fall of the Cauvery water from the grand

In Ligh freshes t ' _ "

{he great disckarae of water by the grand anicut, is 31 fect per mi
d:fFerence of level of the Cauvery and Coleroon is therefore but' small.
There was DO gauge in the work, nor any to show the height of th

freshes, Lut the follgwing i3 the difference of level of the Ca

Difle rcnc; of level

epmine them ==
detersa Feight on Height on crest ¢ 1
ZL e of Coviladi of Cauvcry an
I::::ry Calingulah. Coleroon. ' .
1‘) ~ Iot..'.lo 5 ........ ['EX 24 .7
11 TR 41 eeeeesenneee 16
10 ..o 3‘ .'l..'l'l... 3.2
Lelow this oeeeeee JUUUPPPRREPPRRIL erasenssereen Clear fall. .
100 fcet the Codomecerty river Lranches frem the south side of the

58, At o niles 4,
Cauvery ; it Las an cpen hcm.i.
Tre land irrigated by 1t
Lead, i3 3110 €O ;the wsatcrhere
nary ficshes the Cedemcerty tal‘c
cert. Tle gurfzce fall of the Cauvery

(be Codamoorty 277

end its 1ranches, a8 com
divides, honever, very un

s 4G per cent. of the water,
atove tlis Le-d s 9-9 feet per niile, Lelow is

-

-—
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it discharges

t into the Colcroon. The bridgo
arches of 30 fect

Jom used. The
cduced to 254

anicut to this work, owing to
le, in the low freshes 27 ; the

e Coleroon water in high
uvery and Coleroon, as ncarly as I can

oty gt 50
L2 srmmae o

S
g

jared with thatby the Cauvery cast of it8
fairly to the Cauvery, a8 in Ligh and ordi-
end in low frezhes from 50 to b4 per

0.8 ; thatof

v
- %
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39. The Cauvery north bank and Codamoolrt
, rty south bank, are artificial
no bank between them for 11 miles east of the head, the ground, however, 1:; lﬁiiinked’ 'bu't poi
extreme freshes that it is in any way covered with water, and even then ;;he w;t;r:nc;i . l: o
o not mingle

3

except to a very small extent. ‘
The Codamoorty below its head branches into several rivers, the principal of which h
‘ s 1ch are the

Teroomulrajen and Moodycondaunaur.
40. At 33 miles1,000 feet are situated the Vaduvagudi surplus sluices ;" they are solidly buil
H olidly built

and consist of twelve vents of 3' X4' each, or 144 square feet, with a calingulah* with dam st
stones
over them ; the waterwa, i
| ; y being 95'5 above the
& Crown196-1sboveD. L. top of the stones, and 74 run;ing feet below
. . their top—they are 2:7 high. The surplus
about 1 mile long, 1t 18 much overgrown by brushwood, and has not

sufficient waterway to carry off the surplus water rapidly at a low level ; this prevents the sluices

from acting as powerfully as they would were it larger.
The following are about the differences of level of the water above and below :—

channel to the Coleroon is

. Height o ¢ of Vaduvagadi Diflgnos
Dam. . Calingulah, level.

12 - 45 59

11 32 .. .. 66

10, - 28 .. .. 65

7 1-6 Ceee 65

There is always 8 clear fall over the crown of the calingaluh.
The fall of the Cauvery gurface below this iy 2-6 per mile.
41. West of Vvaduvagudi there are 2 few duices, but not much irrigation. East of it the
irrigation from the Cauvery really commences, and there are numerous sluices.
42. At 37 miles 2,630 feet the Cauvery is crxssed by the Triviaur bridge of nine arches of diffe
ans, the centre being 54 feet, the end arches of 311, the total waterway being 391 feet ru:x-
- The level of the springingt is 49 feet abov;
‘geep bed ; a fresh of 5 feet on the Cauvery dam,
erungum, causes is ingi
Fast of this bridge the Cauvery is banked on both sidv;:.t o forise fo the springing
50 feet is the Peroomalewvil lock? to pass boats to the iya
+ 46miles 370 feet are the sm'pif:zln\:i):;l;l}tznd e
1 Zero of gange 1569 above D. L. ': six ventsof 4' x 3' each, or 72 | R
1 Zeroof gt oGe T ,, each, or72squarefeetin area.§
P e 14779 55 ; From these there is a canal or surplus channel
§ Sill 1539 above D. L. § 2,400 feet long to the Munniyaur. In ?lf
unniyaur, 1,450 feet below she junction of the surplus channel w.ith it, i:
. " another surplus sluice of four vents|| of &' x' 7%
" or 150 square feet; this discharges into the
: Coleroon by achannel through the Puddoogay
11,400 feet long.
4 by means of these sluices to pass surplus water and to dis-
} the Munniyaur into the Coleroon. As, however, ina fresh of

ent sp

» 1847 above D. L.

of this bridge.
43. At 46miles 1

north bank of the M

{ Sill 1443 above D- L.

44. Tt was originally intende

charge sand from the Cauvery throug
,9-8 feet on Cauvery dam, Scrungum, the Co-
« Munniyaur deep bed 147 above D.L. Ileroon surface water at these sluices is at the
Safe water 1523 above D. L. came level as the highest <afs ,level e

Munniyaur,q these sluices are useless as a relief

for the Cauvery when in danger, for a 10 feet f'resh, although a high one, should not be, and is

pot in any way a dangerous 0nC. { - i
move sand fiom the Cauvery, as were they used so, the sand

They cannot also be uged to re
would be only taken from the Cauvery and for the most part deposited in the Munniyaur, and this,

of course, cannot be thought of.

!
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Munniyaar, about 10 feet, and the

vel of thc}(‘auvcry and
aur, it is necessary when boats are

at channel' to the Munniy
Jlua sluices, and frequently, owing to there being

wolutely used tofill the Munniyaur from the
when no water can be, or should

Oning tathe great difference of le
sed atate of the surplus orbo
1 by mcans of these sur]
viyaur, these sluices are al
and this at tuues

9rz~ez~!\t sl
ARIAT channe

¢ in the Mun
able boats to pass down it,

guu'.::,; t
Little of 1o WA
Canvery 32 84 fo €u

| ¥ e;uml from the Cauvery.
45, The healof {he Munniyaur is now in very bad order; this channel has been much injured

by the uy pet anicut, which prevents small freshes from passing Jown the Coleroon. The

pecordd, how yow that before the anicut was built, the supply was bad, and I belicve the
Munniyaur® has always drawn its main supply

from the Cauvery. It certainly docs so at
not only by mecans of the surplus
110,000 cubic yards per hour with »
the surplus of the lands irrigated by

ever, §

o Lrmint 'ﬁ? ;:rif: pervair.? 40,000 culic yards
"’::, ;',:.‘.:h presont,
ful and capable of discharging

are very power
hich is nearly from

cd abmrot i
sed B8

ced wiich )
always available, but also

slui :
G et heal ®
tLe CauverY:

At presed
e 30U

en there is 7 feet on the Cauvery dam, or 1'7

Manniyaur head wh
this is ouly foran average of thirty daysin

{ watcr enters the
per anicut, and

‘L):"‘” on:f {h ih b"ﬂ)t‘h Of the 01‘
Ll
t Ih g“”“y sluiée,- at ‘

from tho grand anicut
order; the south bank

put in thorough good
1 No. 4, isin capital order.

1 at the scts most of which have been reduced.

rally in fair order as regards height and
¢h neglected, and there are many severe

f the Cauvery,
Taluq), hasbeen
ank, ap to roa

s yuare
5. The

e 3,4'30 1 &

:,0;: ;;; or\icr; anlthe Cuodawoor
3 znul and Necruochee are be '

" oks up 2 I‘cr-mmahtr.-nl,

. rlaces weak. Nanul plant

porth bank ¢
ot (limits of Tanjore
ty gouth b
ing plautm
althouzh geneé
ing hagbecn Wt
H t;--pxire a . . . )
w oin s show the breadihs of the river, which vary copsiderably :—
TLC fm)tld‘!..a » atent . -

- 650 £00

Apicut to Coviladio seenee 900
500 coo. 1,000

moorty hmd .....
400 500

gp,\miuu.

Grand
Cin Ha
C._.l,:m»uﬂ
Camsery from

Va Juvagudio.e o
;ulli to Triviaur bridse. .

Igeto Peroomaleovil.

(4]

(Colamoorty head to
1,000 475 50
000 400 )
o0 400 500
200 15 150
phranchies from the Cauvery ; 1t has an open head.
The surface fall of the Cauvery above the head
ile, below ite3.t The Arasa-

mile, . 13 24 feet per
g 30 per cent. 1 high _freshes, and

lar take
from H0 to 100 in low freshes.
Lat.iu the French territory, i8

0 valies as t
freshes ig good, but in low freshes

&

ases

~

Vuduva
Trivisv? Lri
Arasalar r
4. At o oules 3,39

¢ y,no!;io Araasiaf 8 fect pot

Le two rivers, sllowisg 3,37

jon under t
1, the division thereure B Ligh

of B to v
m Lridge ;3 it consists of 5%
ans varying from 334 to
the rise from

is 187 rgnnim!

{he Combacent!
al arched, the #p
that of the centre arch,

The to! al waterway

hul": i:‘-

A S3 miles the Cn}ncry ia crossed by
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3 pasls 1433, 45 feet,
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The surface fall above the pridge in ordinary freshes is 2'3 feet per mil
49, At 60 miles 2,530 feet the Vee;msholen river is taken off. e :
Veer’f:llfols:;f::;?gg‘)f the Veex:asholen at the hem.i is 3°3 feet 1;er mile. In high f )
the cultivation under :)If: :v:l(:tl‘"ivl: m'Odelmte : 0’" anld n Jow freshes only 53 por 6ent‘.=of tll'l?hestthe‘
Below the Veerasholen h ;B 1: . equa" X -
numerous channels. olen head there are B2 taken off the Cauvery, but thére are
- 50. The Cauvery banks below Peroomalcovil to the head of the' Veera
» sholen, although

generally in fair order, are in places weak ; they are, however, capable of standi £
. ng an

or 9 feet on the Cauvery bridge gauge ; when water exyce;;:htlllx?t

is

the banks are in danger, more especially at some of the sluices ; the top of the face walls of
walls of a few

of which are almost on a level with the water at this height.
Thero are a few sets that require attention, nanul plantation having been much negl
ch neglected.

| The following show the breadths :—

above 11 feet on Cauvery dam,

Greatest breadth.ee =, S F8°°t‘ )
Mean greatest... e 488
Least... ves - ses .o - 16
Mean 47 to 54 miles... . 2r0 .
54 to 58 miles... o T e 250
58 to Veerasholen head...... . L e 200
‘Veerasholen ...~ .. . - 200
Cauvery below Vecrasholen head. e %gg

51. Below the Veerasholen head the Cauvery gets smaller and smaller
Below the 66th mile, although the river is properly banked, there are se:veral channelg*
' . , \ nnels* taken
1tlhl ough the bank without sluices in it, but
fave :‘;parate banks and sluices at some dis,tance
rom their heads ; this is not onl
of the channels, but necessitates two banks being kep: l111py a?g ar;@ge-
. w sluices,

therefore, should be built at the proper heads of these channels.
The river here also has been encroached upon by plantain gardens
At 73 miles 1,530 feet the river is crossed by Cootalem brid it ‘
ge 3+ it is of three archesof 30
feet

Zpa,n;) six feet rise. The surface fall from the

‘Combaconum bridge to this ig 2:3 f

o t eet per

d - .
rosse fel?tr trl:: ]&;);vej{m bridge? of three spans of 26
, Tise 55, At 86 miles 4,240 feet i
Dol g 532 above D. Ln lui j 1 sl 5t ever
Dl)el:}':gl;zg gf,4 . ?,vc ; :el:;e (the Rajandra channel sluice) that ever
‘ . ives a supply of Cauvery water from the head

7 feet on Cauvery dam), above this the Cauveryison an awera.g'

« v e

# See list of mivor works required.

ment for the conservancy

¢ Springing 100+8 above D- L. :
Deep bed 953 » @

59, At 80 miles3,380 feet the Tiver ise

1 Built 1836.

except in high freshes (above
25 fect wide, below it about 15 feet.
bridge to Myaveram bridge is 22 feet per mile

The surface fall from Cootalem
; hannel head sluice 19 feet per mile.

From Myaveram bridge to the Rajandra chal
53. The banks in Myaveram Taluq are in fair order; the sets here, owing to the reduced
: e

fall and depth, are never S(?I'iO\lS H has becn planted, and most of the sets have bee
. ] » ; n

reduced.
54. Below the Rajandr
average about 13 feet wide.
At 88 miles 1,400 fecta gmall surpl

only about 6 fect wide. Above t

t below level of ground. .
paur joins the Cauvery; thisriver hasits head with a

tream of Combaconum Taluq a large and well

much nanul

a channel sluice the Cauvery is a narrow winding stream, on

4 ’ an

us from la_nd irrigated by the Cauvery enters it ; it is

e 90th mile the river is banked, below it is not t,mt th;
- t]

however,
bed is on an average six fee

55. At 90 milcs 3,260 feet, the Iyavia
head sluice in the Palavaur, (the drainage §

S It
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su;}plied river) The Ifavianaur receives all tl; ; .
. . e drainage of the land irri
v M I r
,,', My av;x;a;n 'é'aluq ; it, however, has numerous channels taken from it a‘xﬁt?d by the .CM.IVCT!
mmhmt ! e .auvery, the Muneycurnikyaur river is’ taken off, and for ;he 8 S
earthern dam 18 consta.ntly put across the Iyavianaur, and therefore the C urply of the latter on
a supply from the Iyavianaur, except during heavy local rains or in high i‘rea ‘;Vory ever receives
- : ‘. s ‘ -
The Iyavianaur 18 only 12 feet wide at its junction with the Cauvery )
g.',s. At 91 miles 3,580 feet the Cauvery is crossed by the bridge on road No. 28 ; it h
) . H 48 0
e above DI of 33} fee.t span, and 7°5 feet rise ; the be([lxifa:;h
. Cauvery is 1'6 below springing®. This brid :
) was originally of two vents of 15 fe B
ut twenty years ago. At 93 miles 4,200 feet thereis a calingulah buﬂie:c:pm ;lit
0s8 the

supply oi_' two channels in the north bank ; it has a waterway of 24 running f.
. Tambogee 3 feet wide and 3 feet defp cflt:;;d ®
’ o0r

566 above D. L. . i

% 8 . ) of the Tambogeet is about the same level

of deep bed. b that

57. At 94 miles the road bri
rid

No. 32} crosses the Cauvery ; it has tliee: i ﬂ;lad
of . 1{) feet span, 7 feet rise, the dee ot
being 2'1 below springing§ level, P bed

was altered abo
Cauvery for the

1 Built 1831

. § 57-2 above D. L.
* A 95 miles 2,860 feet ther
it is 39 feet long with dam stones 29 feet high, reducing the waterway to 2
. f?et:run;it has a Tambogee 2' X 3’ deZp oth9
‘ sill of: which] is on a level with the deep be’d o‘:'
_the river. The villagers always cut the bank
above being flooded ; but this is but seldom

58.
side of the river;

| 54'5 above D.L.

above the calingulah in high freshes to prevent the Jand

pecessary- . iles '
59. At 96 miles 4,320 feet there 18 another

. bridge of twoarches of 28 feet each, 44 feet rise
. o bed is 11 below springing. § o
60. At98 milesit 18 crossed by the Eastern Coast ‘Canal 50 feet wide ; this canalis at present
. - ? y n
mulvassel b.ack.wnter, which is generally open to the sea, and is about 5 mile
of the Cauvery the canal is silted and cloged south of the river. ' ° north
The canal receives much of the cross drainage, and has a calinzulah between it and the
. pesides the one at_the Cauve.ry mouth, which is built with two piers in it for a bridge ' dsea'
three vents of 20 feet cach, it has also two sluice-vents of 3' X 4’ or 24 square feet e tad bas
. . 5;-; N At 98 miles 610 feet is the sea, the calingulah
D croyvn‘ is about 1 foot above mean tide, and
. _ ' the canal bed 4 feet is below th '
. ) e.cr
61.” The mouth of thﬁ Cauvery is nearly always closed by the sand bar, as when :}?:];1' b
the Eastern Coast Canal instead of, as formerly, forcing its way l:; 'arg;
roug

« 535 above D. L. -

¢

open to the Tri

is small it escapes down

the bar. ,
The surface fall of the Cauvery from Rajandra channel sluice to the bridee on road No. 28
] 0. 18

1-7 feet per mile. From this bridge to the sca is 1'5 feet per mile
Tei . . )
. o i etght oj.thef:.eshcs in the-Cuuvery and present distribution of wal
. 62, Accompanying this report are the following Statements, &e A e
they have been obtained :— _ » &c. Appendix A explaing how
A —Showing the extent of land culti
X tivated by the Cauv its br:
of water required for its irrigation d ery and its branches, also the quantity
B.—The height ‘ PR '
s of the water on the Cauvery dam, Scrungum, for each month for the
; S wr the Jast

twenty years during the scason.
.

S

e is another calingulah for the supply of achannel on the south '
3 uth’ :

) freshes of 1818, of whic
1832 were lower than

——— i, 2
v

R USTTCE

[ . —
e e e e -

ey I

; (See G. 0., No. 1,894, date
' that the height of the high
« corresponds with those of

e
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C.—The average number of days that water is at different heights on the Cauvery d
am,

Serungum.
D.—The approximate i : i ‘
quantity of water that enters the different rivers, or is di
the surplus works at different heights of water on the gauges. ! ] v is discharged by

tering the Cauvery on different dates in 1865 was disposed of.

E.—Showing how water en
F.—Showing how water entering the Cauvery is disposed of when at different heights on

the Cauvery dam, Serungum.
H.—Statement showing the probable result of proposed changes during low fresh;s

K.—Showing the probable result of the proposed changes at the grand anicut
L.—Showing the probable result of Taising the grand anicut and Vaduvagudi calingulah.
-3 8

and removing the dam stones.

M.—Statement showing the probable effect of the pfoposed alterations in the supply in th
» e

different rivers.
Diagram No. 1.—Showing the height ‘of water on the Cauvery dam, Serungum, during the
’ -] ’ 4 .

high freshes for the last twenty years.
Diagram No. 11.—Showing height of the water on the different dat;es on the several gauges

for the season of 1865.
. T.—Sections of the surplus works of the Cauvery.
dam across the Cauvery below grand anicut.

. §L.—Proposed verted
_IL.—Proposed head w3 for the Codamoorty river.

Tracing No
Tracing No
Tracing No

Tracing No. 1V.—Proposed head works for the Arasalur river.
Tracing No- v .—Proposed head works for the Veerasholen river.
¢3. A referenc‘e to diagram G will give some idea of what hasto be provided against I
ordinary high fresh does not exceed 10 feet ; but that occasionally (eight )'"ears
(=}

will be seen that the o
in twenty) this height
in one, 1838, has it exc

This last fresh was

hasbeen exceeded, however only in four years has it been up to 12 feet, and

eeded 13 feet-

decidedly exceptional, and I do not think it has ever been exceeded.. The
h we have no data, VP 1 should fancy, below this, and those of 1857 and

o 1864, which was 12:3 the highest (excopting 1858), of whish e hae

My reason for supposing thigis, that when the Serungum head was built in 1839
]

trustworthy data-
" jt was not considered necessary to have it more than 12 foet high. The freshes of 1832 were con-
milar to those of 1827, and I should fancy that the height of the 1832 fresh was

gidered to be si
refore must have been less than 11+6 on the Cauvery dam, as that

t the head. Again; Captair.x A. Cotton considered the fresh of 1818 was &
2 and this, therefore, gives 13 feet as the height of the

that of November 1858, which was 13 feet 3 inches.
we may safely take the following as true, as regards the height

height gives
cubit or 1 foot
1818 fresh, and this is below

g4. From the abové, I think,

of freshes of the Cauvery = .
First.—The highest known fresh for the last fifty years is 13'3 on the Cauvery dam

Second.—That i ouly tWO JeaT™ 1818 and 1858, has the water boen up to 13 feet
T1ird.—That in seven years out of ﬁf:ty, 1818, 1850, 1858, 1859, 1864, and perh.‘;ps 1827
and 1839, the water has been slightly above or below 12 feet. . )
_Fourth—That in about oneé year in three the water reaches 11 feet. -
Fifth-—That ordinary high freshes exceed but glightly 10 feet. ’

65. In the above, 1 bave ot in any Waj allowed for the point mooted by Colonel Lawford,
that the Cauvery has of late years discharged its flood waters more rapidly than formerly no;
have I considered the point that the Cauvery bed may have risen. ’

These points have not peen settleds although I think the evidence is at present against them

4 16th June) a8 regards the former ; and the fact, as regards the latter;

freshes on the Moosery groyne 101 miles above the upper anicut’

former years when compared with the beights on the Cauvery dam, ’
. ,
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Towever, be these questions as the it i i
X y may, it is, I think, necessary that the works i

. > th
shoulélsbe s;;fe daring a fresh of 123 on the Cauvery dam, and they are not so at prcs:!;t o delte
) '.th- oW ?10 feet fresh, alth.ough a high one, is not in any way dangerous to a;:y of the
: ;ebr; t,he e:urp ui;'o;ks&ll acdt po;verfully, and the water left in the delta can be saf;:ly carried

ivers, the depth and velocity i 8o

o P ocity s not great enough to cause new and severe setg to be

thn,. however, the water is at 11 feet owing to the water level of the Coleroon risi;lg faster
than that of the Cauvery, the discharge® from

® Height on l;g;ﬁ:;w the surplus works i i i
Caavery into Cole- . . is not increased in propor-
dam. roon. tion to the increased supply in the Cauvery,
0 a and therefore the depth and velocity are mucl;
n , increased. There has been but seldom a fresh
exceeding 11 feet without serious damage in

the Tanjore District, and I believe that 1865 is almost a solitary year with water over 11 fect,

and little or no damage.
With water at or over
t5 banks, masonry works, and the cultivation,

tion, and expense for some ycars to conquer. - B
¢7. A reference to S:atement F will show that the surplus works are well arranged for

freshes under 10 feet, but that they fail when water exceeds this; in a 12 feet fresh the water
(if the banks were not to breach as they do) would be 2 higher at Combaconum bridge, and the
quantity more than Lalf as much again as when at 10 feet on the Cauvery dam, and this the

river ia incapable of carrying off.
It must be remembered that the Cauvery has not had for years, if ever,
large enough to carry ©0

to relieve the upper portion.
flors, the other, rivers are similar, and

12 feet fresh being about 30 pe

12 feet breaches must occur, and the damage is always serious not only
but heavy and severe sets forming, take time, atten-

{ an escape to the sea
f sufficient flood water

4 Since Tanjore has been irrigated.

however, only the Cauvery proper that su

It is not,
sod water ; the water in the deltain a

anable to hold the
more than that in a8 10 feet fresh,
1 need Lardly point out that the damage caused by one 0
of closing breaches, but that the scts on the banks caused by t
the water require attention, and heavy expenditure for some years to conquer.
63. IlLave already shown how the water now divides at the heads of the different rivers,
and how it should Jivide ; the resultis that in a fresh of 65 n the Cauvery dam, there is 1'9 times

a proper supply in the Cauvery above the Vennaur.
The Vennaur receives a full supply.

The Codamoorty three times a full supply.

The Arasalar 1'0 of a do.

The Veerasholen 19 ofa do,

The Cauvery east of do. 17

a scanty supply to Myaveram
he Cauvery 133 sluices for the irr

¢ these high freshes is not only that
Lo increased depth and velocity of

Talug, but none to Shealli.
igation of land directly under the Cau-

n built with any segard to the extent of land under them, and I
shatever made to regulate them. The villagers
siver may be, to take as much water as they

o waste of water is enormous ; it is not until

more than 1:7 1 of a full supply for the

20 ysrds. lands irrigated by the Cauvery below the Vee-
rasholen head passing down, that the landa to
the eastward are fully gupplied.

venuo authorities, this point (regu-

quently the western sluicés were
Tcons being

TlLis 1ast now gives
¢0. Thereareint

very; these sluices have not bee
regret to 83y that, at present, there fano attempt

are allowed, B2 matter what the supply in the

cboose for their irrigation, the consequenco is that th
thero is

334 Culue yarls per Yalio per hour, proper? supply

¢ Maramut was dae by the Re

tain extent attend=d to, and fre
this means passed on for the eastward cultivation,

sluices were Jdosed a8 ordered. .

e 1857, when th

wai, to a cer
ays, and water by
to sce that the

c0. Befor
lation of sluices)
closed for 8 for d

gort alung the tanis

r cent.
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) Now I regret to say that there is nothing of the sort attempted. The regulation of the sluices
is undfer the Revenue Authorities ; but as they have no establishment whatever (except the village
establishments, which cannot be trusted for this work) to attend to it, and as the Tahsildars afve

fully occupied, nothing is done.

. 71. The rulein this District, that irrigating channels are to be cleaxfied'%only oncé in ﬁ},é

Z cars, has also a bad effect, as when the channels are cleared, they are, as a rule, cut out much
ceper at thehead than is necessary, and therefore, for the first year or so after clearing, they

- draw much more than their share to the detriment of the other chanrels.

) 72. The regulation of water in the channe

.for immediate attention. At present, the state 0
is unsatisfactory, and I believe not known in this District.

That the Collector, according to custom, has the right

As far as I can learn it is as follows i—
to close, or partially close, & sluice with shutters for a time, in order to pass water on to irrigate other

lands that he considers require water but that be cannot (without rendering himself liable to a
Law Suit, the result of which would be very doubtful) alter permanently the dimensions or arrange-
ment of any sluice without the consent of the owners. .

73. The result of the want of regulation of. the rivers is as f(;llows —
The delta is not fully supplied until water is 7 feet on the Cauvery dam, or until there is 2'3

times a supply at Cauvery dam, this is on an average for thirty days in the season. If the river
. and sluices took only 20 cubic yards* per valie

_ - for the land irrigated by them, a fresh of 55 feet

on the Cauvery dem would be more than ample to supply the della, and the water is at this

height for an averago of eighty-eight days in ordinary seasons, and sixty-eight days on the avera

for the five worst seasons of the last twenty years. ‘ ®

Works proposed.
ogee of the upper anicut to the height of the rest of the south

ls is a most important subject, and one that calls

& Per hour,

74. First.—Raising Tamb
branch. —— '
A reference to Statem
seventh of the supply is lost to ¢
an average, water is for forty days
lost will be invaluable to the Cau
be slightly increased to its grea

owever, two objections may be made— .
1st.—Danger of decreasing waterway of upper anicut.

2nd.—Injury to cultivation under the Coleroon, viz., Munniyaur, Ponnairy channel, and

that under lower anicut
2. With regard to t

15 immaterial.
In a 12 feet fresh on the Cauvery dam,

ent F shows that, with water at 5 feet on the Cauvery dam, about

he Cauvery by passing over the Tambogee of the upp(;r anicu:ne-
between 4 feef and 5 feet on the Cauvery dam, and the wate s O
very. By closing this Tambogee, the supply of the Cauver; I::;E

or 6-2.on the soutl} branch of the anicut, the waterwa
i8 12,496'8 square feet, with the Tamho ee{
closed 11,972'5 square feet, or 4'2 per cgent
_ less. This cannot be considered dangerous an(i
ise of the Cauvery water. .
tivation. At pr.esent the Munniyaur and Ponnairy channels do
er is 80 low as to be materially affected by closing

¢ Area 5241° % 1'=514} square feet.

the result will be an inappreciable r
Second—Injury to Coleroon cul

not draw water from the Coleroon When the wat

the Tambogee.
The Munniyaur now does not get & gupply from Coleroon until there is 7 feet on the Cauvery

dam, and I fancy the Ponnairy is somewhat similar_. I do not, therefore, think they will be much
affccted by the change. With regard to the Munniyaur, as I propose to supplement its supply by

110,000 cubic yards per hour for eighty-eight days in season, it will benefit by the changes.
I do not think the Jower anicut cultivation will suffer to any extent ; that under the Vada

vaur is supplied almost entirely by water stored in the Veeranum tank during freshes, and not by

e

f the Law, with regard to distribution of water, i

t advantage in freshes of 6 feet and 7 feet on the Cauvery dam .

he first, I would remark that the decrease of waterway is so small that it
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that in very low freshes ; that under the north and south Rujen channels will not be seriously
injured : they are at present almost the best supplied in the delta.

7
1 would further remark that, should water be required at any time in the Coleroon. more than
the discharge over ie Tambogee could be sent down by opening the upper anicut sluices

5. . Seconic ‘—Building a work with vents across the Cauvery below the grand anjeut raising
the grandTiicht, and doing away with the Coviladi calingulah surplus by a bank put up r(,)und it.

At present any fresh above 11 feet is dangerous to the banks and works in the Delta, and one
of 12 feet must occasion serious damage. It will prove cheaper and better to discharge m;re water
ipto the Coleroon, and so reduce that in the Cauvery, than to attempt to improve the numerous
banks and works in the delta, so that these freshes may pass off without damage.

At present the surplus works fail in these high freshes, owing to the level of the

iy . Coleroon
water rising more rapidly than that of the Cauvery, and thereby reducing the head of w

i d
therefore, the velocity over these works. ater, an

In a 12 feet fresh on Cauvery dam, the heads or differences of level of
) th
leroon are as follow :— el of the Cauvery and Co-

At the upper anicut .,
At the 150 yards calingulah ... - ...
Grand anicut .., e v e 20
. Coviladi calingulah s e e A
?:;1, in fl'act, 1.f we ta.ke asg sa.fe water %n the Cauvery, a fresh of 105 on the Cauvery dam ; the Col-
oon level in & 123 fresh is at Coviladi calingulah -6 feet above safe water in the Cauvery there.

-~ 76, 1 . .

an enormou:izsl;o way of dls.chargmg water above the Vennaur head into the Coleroon, except at

lowering the Cau:r ;01‘ (;{m 1 md&ny. way relieve the Vennaur river, during high freshes, except by

hOWeve:be S\Ipplied);ls::ﬁ;; ‘fshls would render the supply to the Vennaur insufficient (it could
—See :

28 it is for the present, paragraph 80). Itherefore proposc the Vennaur should remain

- . To build a new su

Where the Cauvery an

ses 00 sae e . .6

rplus lower down the river is hardly practicable.

There are only two Iace;;
d Coleroon are near enough for a surplus without d p

estroying much valuable
* 03 s 500 et et o b, land and irrigation. First, at 23 miles 3,500

feet, 1} miles above the Codamoorty head or at

gh thero is ag . the present* Vaduvagudi surplus.
roon flood levels, it cannof b6 done. . ample difference of level between the Cauvery and Cole-
a3 it is 16 miles beloy tho grand » 31t would afford no relief to the Codamoorty river; and again
With regard to the first plac aI;ICUt .the wear and tear of the banks would be serious.
difference of leve] i a fresh of 1:_3% miles ghove the Codamoorty, as far as I can determine, the
the surplus water across the land <0 on Cauvery dam is 20, deducting *9 as the fall required to take
it leaves 2 foet ag effective headand Puddoogay between the tworivers (about one-third of a mile,)
When discharging water oye th’ an(? even allowing the Cauvery level to be kept up at thig height
a7 feet fresh, it will have tr be Cf"llngulah, and allowing the calingulah to begin to discharg: in
structed of brick it 0 be 550 foet long, and cost, without compensation for land, if con-

dam, Rupecs 30,000 ; if with a bridge, Rupees 40, 000.
¢ could discharge oyor this work ey couvery flood oy

At the—la,tter, althou

¢l be sli
~ Coviladi calingulah ig byt any quantity of water we wished. ° slightly
Water here would prove o e\l 300 feet Waterway ; the head is but small, and ¢, dischar e tho
Te-built at a higher level Xpensive, ag the calingulah would have to bo lengthened g

and the Lridge

T propose, ther
) efore, . . .
& wall with vents in it to be built across the Cauvery below tho grand
+200 foet, anicut.t This I caleulate will raige the water

howy \ . level 1°4 in extreme freshes, and in a 12-9 feet
over the grang anicut, while i allows on] fresh will discharge 8,195,000 culic yards per
nly

4,574,000 cubic yards to pass through the vcuts

. . i

ey
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S g me ti 8,000 will pass through
' i d of 4 feet. At the same time 1,998, ‘
of 3,000 square feet arca witha hca. et ' e 1, e bt botog 9
the vents when water is on a level with the raised crown of the gran : 2 g
foct. i 3 a iers 3 fe t3i:’xches, rise of arches 4
) 78. The work is toconsist of thirty vents of 20 feet span, piers g ;:e st i width.
o pi faced with cut ston®, the arches to be of briek-work, an -
foot, the piers and floor to be 5c¢ The piers tobe extended 2 feet beyond the arches
the heighthere being 3 feet, and anarchring 2 f:eet
square to be built from pier to pier, the arch ring
X i < first. that we may be able to increase or
W ‘ o this for two reasons :iirst, ) -
to have a risc of only 3 fee;:l- I I:::)(')San 1 secondly, that as the arches are to be b.ullt of ll)rxck (lclut
diminish the waterway. Of)tw: v;ay 1,)0 able to rencw at a gmall cost the front portion of the arches
. X ve) we : S v
stones being 80 011;‘03151 water passing with a congldera'»ble velocity will be gr_em L ot axch 4 foct
e e f teh +k there is to be an opening of 25 feet span, piers eet, fe
In the centre of the work t ’ |
rise, to allow baskot bovss pas‘s: two steps, faced with rough stone in chuflam,. 21 feet in width,
The work to have an apron“ ln 6 yards byl yard deep of rough stone ; this wﬂl.ha,ve to b‘e care-
and beyond this an alm'lcal,a‘flloncssmry yearly. Thavein the estimate allowed for this for four )ée:xjs;
fully examined an? ronovet, nid abou;; level with the average bed, the advanced apron 3 iee
The sill of the workt £0 2 . below it, or level with the deeg b- d.
t g36above D. 1o The grand apicut to beraised} seven-tenths
+ Now crown 241°6 above D L. of a foot, and the dam stones removed. —
) ‘ earthern bank pat on the south or Cauvery side of it.
be thought rash and injudicious, but the difficulty to
liar 1remedy. It isthis, in high freshes to have

i ecu e | ’
and requlr::,v:_tiirds of the water, but which in low ones will discharge

¢ In front.

Coviladi calingulab to be. closed l;yi 1aI.lr:1y
9. T am aware that this propos?

. . o
lved is a curious 0n%
- ks that will discharge nearly

) is but little lower than the
surplus wor o oportion and this when the surplus (the Coleroon) i8
2 much smaller Pr ? ‘ .
i i le of the waterwayis
Cauvery. h vents does this, as in low freshes the whole

The proposed wall wit

i e waterway of the surplus, the
-5 waterway does not increase, but th h h
heS,.thxs aterway 00

C . 3n hich fres .
gvailable ; 10 hig : . . : i that
grand anicut, 40cs 50- ¢ tho Cauvery below thegrand anicut Incrorses 82 rap;dl.i of tho
At present the waterway O‘t . and has this adlditional disadvantage, that the‘vc ocrty ot v
of the surplus (the grand anict X (in consequnee of the increased depth) while the velocity

. o cay, increases . ] -
Cauvery, through this “atsr“t‘c}’;)é ~r qurplus % ork, decreases owing to the heador differ e.nce of level
t ana 0 : . . .

over the grand anict

f the rivers dccreash}g. ' L
i The following objections My be ma

f building 2 work to stand a head or difference of level of 4 feet of water,
First.— Difficulty of bur=’mo )
Second. - Dangér of the rive

silting in rear, and thereby altering the conditions by reducing
T ° . ! . .
the head.

[ to raise th
Third —That it is dangeress to(; alsir)’
Fourth. ~Decrease of water in Lauves

Fifth.~Tajory. 10 navigatiqm f expense. The velocity of the water through the vents will be

First.—This is bot 8 questxonllj re‘ will be then a backwater in the river below the dam 8 feet
more than 10 feet per gecond, but t 'ev! . this is much more favorable than ’.che upper a?d lower
above sill and 11 above lcyel of apxo(;]c,m‘ £l through them of 5 or 6 feet in dept%m, falling on m;
anicut sluices, when there is Oft::rain ie rear. There is no fe::lr of the vents blowing up, as ther

ove the level of the ¥a r L o o apward. e

;;p:m;:;zht of more than 177 and-.hz}lf:“i’f:fi::r‘i E;c., I'thi:k that most probably the river will, t? a

Second. —Danger of river sxlt;nzsay 1 mile east of it) and, therefor-c, to pass the same quax‘xtlty
small extent, St T TR o t?e:nv\?:t be increascd or the height of water in front of the work raised,
of water, either the waterwa h _ .

. , [ .. \
go a8 to give the same head as before | R

¢ ﬂood;watcr of the Cauvery.
tending to silt it, and destroy backwaters.
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at 22,303,000 cubic yards per hour, the extra amount discharged by the proposed. alteration is
1,634,000, or about 7 per cent. in addition, and will not increase the danger to Coleroon banks or .
works to an appreciable extent. » )

83. Third.—Raising crown of Vaduvagudi calingulah six-tenths of a foot, and removing the

. dam stones.

The dam stones are never used, and the measure proposcd adds ‘75 of a foot to the area of the
waterway. ) \
By my calculations the discharge is_slightly increased in high freshes {any ghove 2-G on old
‘ crown), and diminished in low freshes ; the great
® 250,000 cubic yards per hour savod by the sluices being  pquaniase® will be that the shutters of the
shut in & 7 feet fresh, ‘ sluices will be able to be kept closed slightly
longer than at present. '
8%. Fourth.—Clearing the jungle in Vaduvagudi surplus channel.
This will increase the discharge from the under-sluices in high freshes.
85. Fifth.—Dams with bridges across the Cauv.ery and.Coda,moorby at the head of the latter.
This work it is proposed to build with a brnge with a six yards roadway over it, as a bridge -
here is much required ; it is in @ line with a Railway feeder from Boothaloor station. The dams
are to regulate the division of water between the Cauvery and Codamoorty ; the water now divides
8s 57 to 43 in high freshes, and in low as 50 to 50-
The cultivation is as 68 t0 32. o
In high freshes the arcas of the proposed works aro as 56 to 44,
In ordinary are as 69 to 31. In low froshes, when there will be a cl
T , when there will be a
t Angat,:e:f:?.rfheacfngdxrdty over the Codamoorty fal! over the Codamoorty dam,+ as 75 to 25? -
" In consequence of the great difference of proportion of area required, because of the necessity
of dividino flood waters as now, I have been obliged to place two sets of sluices in the Codamoorty
dam ; the:e have sills one foot below the dams, and will be kept closed in low freshes, and opened
in high. -, ' '
With rezard to waterway, the Cauvery has 442 feet run, that of the present bridge at
Triviaur has 391, in the proposed Codamoorty bridge the waterway has 414 foet run, in the present
bridge on Road No. 4 has 315. The springing
lino of the proposed bridges} is well above ordj-
nary freshes, (that of Triviaur bridge is below
thom). As rezards height of piers the ﬂood of 1865, which was 11-2 feet on Cauvery dam, would b2
-3 feet§ above springing, that of 1864, 12-3 feet
on the Cauvery dam 1:1I'|l above springing level ;
as, however, it is proposed to surplus more water
- into the Coleroon, and never have more waterq -
than the quantity brought down by a fresh equi-
valent to a 10'5 fect fresh, this level will be, I think, ample. Should, however, the Cauvery vented
o . dam not be built, the springing level should be
*T0 2185 above D. L. raised 13 feet,* so as to be above a fresh of 123
' on the Cauvery dam. ) ' :
As there will be little or no strain on the Codamoorty dam sluices (they being kept closad in low
freshes) I have only estimated for cut stone work where the shutters work, and for the floors
between the sluice piers. |
86. Sizth.—Dams acrossthe Cauvery, and Arasalur, at the Ar:i»salur head. Water now
divides as follows : — ‘

' 1217: above D L.

§217°3 ebove D L
Il 2181 do.

¢

9 Below the grand anjcut.

Cauvery. Arasalur,

High freshes... oo ... 88 61 to 39

3 Ordiuary vew cee e 9y 53 L2 47
oW . ose e Y 40 k1] 60
The cultivation is 8.« s  O1 s 39-
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The waterway of the Cauvery dam to be 220 running feet, that of Combaconum bridge, the
waterway of which is much contracted in high freshes, is 187 running fect. The Arasal.ur
dam waterway to be 140 running feet, that of the Arasalar bridge south of Combaconum, which
is ample, is 120 feet run. . )

The areas of the respective waterways to be—

Cauvery. Arasalar. .

Low freshes......... a8 70 to
Ordinary ....e.iveenny, 64 ,, 36 . » .
, Iigh covecveniecennn,, 62, &8 . "
The tops of the wings are 2 feet above the highest known fresh.
87. Seventh.~—Dam across the Cauvery and Veerasholen at the Veerasholen Lead.
The water here divides as follows :— ‘
Cauvery. Veerasholen.

High freshes............ as 44 to 56
Moderate...coeenens o s 990, 45

w 67 ,,. 383 -
The cultivation is nearly as 50 is to 50. The waterway of the Cauvery to be 120 fo
the Veerasholen 105, the total being 225, while that of the present Combacon
foet Yum. -
The areas of the waterway to be as follows :—

: Cauvery.

30 Clear fall over Arasalar Dam,

et run, that of
um bridge is 187

——

Veerasholen.

Low fresh ...e..n. a8 50 to 50

Moderate ........e . 52 . 48
, High ... ' 53 " 47
The tops of the wings are two feet above the highest known fregh.
83. ZEighth.—To send asupplemental supply from the Cauver
the Percomalcovil sluices. :

As before remarked, at i)resent the Munniyaur does not draw g f

| ull supply § s )
there is seven feet on the Cauvery dam, oron an average for thirty d PRIy from its heag, until

. et e 2y8 in the year. T} i
tion under it js entirely kept up by the surplus from the irrigating sluices in the Cauver; i

Statement H fully shows the results that may be obtained b i :

. g y the regulation of i

other propos.ed (‘:hanges.. Owing to the defective regulation of the sluice.:: water doc:,h: ?verS, and
eastern cultivation, \u}tll there is .1'7 of a supply east of the Vecrasholen head. B (:hrea}fh the
proposed, we can ol?ta,m almost this quantity, and send 11 0,000 cubic yards h. Y the changes
niyaur when there is 55 on the Cauvery dam per hour into the Mun.

which is (from Statement C i i
_ . . ) ) for eighty-eight davg ;
the season, and this will, I think, place in ordinary years, nearly the whole of the czl ﬁ\i t:oiq) édm
under

the Munniyaur in safety, as this quantity of water is itself *7 of a full supply for the cultivati
. "l
under that river. In the five worst years : lt(}:n
- Y ’ e
8 18 sixty-eight i, the ’

Y to the Munniyaur through

® 1851, 1855, 1800, 1861 and 18¢5,
: average number of day
e been spared from the Cauvery.

: sluice of the Pillay Voical at Cutch
naur River, should be built up, and this channel be made to take its wh

sluice at the Vennaur head. Thischanne} irri i
‘ gates 1,109 valies, for th i
yards per hour should be taken, and T geq no reason why this sl(;oulde iupply of which 92 189 cubic

. . ot be drawn 1 )
very, which can spare it, and not from the Vennaur which is, and must be badly suPP;?II:l th(; o
’ ’ ¢d ; the fall

season, during which this supply could hay
89. XNinth.—That the head amungal

b alum anieut, Ve,

ole supply from the head

. 90, Tenth.—The following minor ey works are required. 7
@ New head " sluice to Kullianapuram channel. The head ig i

34 miles 5,070 fect, the head slujce being 4,390 feet east of its bead v : in th

+(2)- New head sluice for Tandavay or Vctty channel. 7The I}tl a

66 miles 2,550 fect, the head sluice 5 0Co
’ ? ) ,0C0 fect ' .
enters the Cauvery at 67 miles 3,000 feet, ect east, of the Lead with

¢ south bank at

Toke 2,000 feet long,

¢ad i8 in {ke poiih side at i
3 poke 1,500 feet long that

" et

o R

e e e T AT o -

v

T e

however, the nanul grow e e
: : g
protection of the vanganay is 1o 1005

* destroyed either by floods or draught ;

E

-
B

*
- . - R
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H

" (8). New head sluice for Suryamalasastry or Twily channel. The head sluice is in the
north side at 67 miles 8,200 foet. Ilead Sluice 4,000 feet east of head with a poke 800 feet long

that enters the Cauvery at 68 miles 1,270 fect. _ ]

(4). New head sluice for Chintamoni channel. Head at 68 miles 2,150 feet, head sluice 1,000
feet north of head.

(5). New head slaice for Kadiramungalum channel. Ilead at 68 miles 5,050 feet, sluices
6,000 fect east of head, and a poke 700 feet long that enters the Cauvery at 70 miles 160 feet.

(6). Head Sluice for Palankaveri. The head is now in the south side of the rivef' at
76 miles 3,700 feet, the head sluice 3,820 feet east of the head ; 150 feet west of the head sluice,

there is a calingulah, and Poke to the Cauvery 500 feet long.
¢)) Sma.Tl rerulating dams for the Cauvery and Moottapen Cauvery at the head of the

Iattel'}he Moottapen Cauvery head is at 77 mileg 2,024 feet. There are five head sluices and chan-
s o o itspnorth gide, there is an opcn Poke that enters the Cauvery at 79 miles 1,600 feet,
and a calingulah with a poke that joins the Cauvery at 79 miles 3,300 feet ; the regulating dams

1 60 feet waterway respectively. _ -
ShOul((:;)e oiligdfz’ez’iczn to Puvendran channel. The head is at 81 miles 40 feet, the head sluice
’* N

. o high sand heaps. )
f it, the channel being between hig o o _
1,?0(29i;eet I;;)Z:}; :lulice to Keelayoor channel. The channel head is at 83 miles 200 feet ; it has

no head sluice. he Rajendra channcl eiglit small channels taken off,® of these two only ( the
There are below the ) eastern ones} have head sluices. I do not, how-
ever, think it is necessary for these channels to
"have sluices, and therefore do not proposé them ;
at present, only during high freshes, and I fear, even with the regus
t, the supply will not be go regular as to render sluices necéssary.
protection against sets. In a river, which isliable to floods, having
: a depth of 10 feet in floods, with a sandy bed, it is impos-
a,.fall of more than Sdfcei;f;c;: r‘;;lg» :I?:iges ff bed must be expeected ; these causg sets, the sites of
81b¥e t(.) e p.wt y ﬁx§ ;c;orcs’ee and therefore to be prepared against. Much, however, has been,
which it is 1mpOSS{)L ° ear;s of pianting nanul grass, which, when two years old, (if well protected
and can be done, yammat that protects the bank or river side from almost any set.
when qoung) forlllls ted it requircs proteetion from the rush of the stream, and this is generally in
\‘\ hcn.ﬁrst plante £ oroynes or vanganays formed of stone, or horses of cocoanut wood. Socn,
sets given it by means 0 :ug strong, and collecting sand and silt forms a puddoogay, and the
quired. In deep sets, as the nanul will not grow absolutely
in water b £ a vanganay, silt ig collected in rear of it, and this being planted, extends
. y means ® de Oand dangerous set in & few years becomes a belt of nanul.
yearly, and what was 3 uclp nting is l:'cry precarious, asso much depends on the time it is planted
"he success of nank ¥ i;x avy fresh oceur, when the nanul has been planted but a short time,
fm.d the season, as shoald a he byno fresh or no rain, it withers. Old nanulis, however, hardly ever
it is destroyed, or should there be it requires, however, care and attention, as it is liable to
laces.. Again it requires constant watching to keep cattlo
1ta is scarce in the dry months, and large quantitics are

# Irrigating about 400 valiee.

the supply to these channels is,
lation we are likely to arrive a
91. Eleventh—Banksand

get thin if not cut and re-planted in P
from it ; green food for cattle in the de
yearly destroyed by cattle cating it-

Nanul is usually planted in Novem
the hope of its getting the bencfit of som
be put down until January or February ;
if it does grow, it has n'ot, by the time
strength to stand them.

92. As I propose not to allo
s 105 fresh, I do not consider th

ber and December, as the water in the river falls, and in
e rain in December and January. In low places, it cannot
but, 4sa rule, nanul planting in March is useless, as, even
the first freshes of June come down, attained sufficient

& more watér to pass the grand anicut than the equivalent to
at it will be necessary to ask for sanction for any extra work

H



- vy, u)E TR AR PN PTG T - AT amy T o B PO - I - =t
S : e
oo i - - . - L 3
—— - e e - ¥
— —— }Z R ) i
. ) ﬁ - N P
‘a 4 :
x ®
‘ 's pass down the channel. In most cases it would be practicable to arrange for a clear fall to take
] but not in all.
place over the Tambogee or notch of the dam,
. as ‘ o . . - -
. . i ich go much b ! -ar he channel for the site of this regulating dam, as that
fc:r barks er nangl Paating below this place : (ho recent expenditare, (with wh e e amrle % . I propose about 200 3.a1ds down th o Ly e 0 B Gb g )
trealy boen done) agyy, (;’ Wplace s the yre -« will o longer eceur, Wi r be | distance would remove all influcnce of the rus oug ce. -
and wore 1o ag it will ‘\e ‘“:m:"! cattserd by the high freces® and AT, I hope, in 8 few years : f It should be arranged that the channel from the sluice to the regulating dam, be clearcd
doplace the Yor ‘ . lor Jd A cas \ . vy . : 3 .
reduced wioy iy 1) e btarks anlbadia ool um‘ v e north bank of the Cauvers, | . out yearly, cubes being buried in the channel, will show the depth required ; the channel below
vy, TR . . . % [T . N . - .
of the grang anicat £ 3)“ PP el gg el ent that Luitl wot, therefore, Tequire any | . tho dam being kept (in cases when practicable) so that a full supply being in the channel, there
strenml i e YT milon By iy ey oy e Lorlon, B ard, Thelieve, those of the 1 should be a clear fall over the Tambogee or notch in the dam. To do this to all the minor
SrtHILTCr Palsir g an] i flls oo o o Cunne ey, Akt auiva- -~ i i
Rt Dty 4o % e Liw faet, 00wt Lobhsof the Lo Canvery Jam. Astheeq y channels (the large channcls from the Cauvery about four must, of course, be regul.ated as now.by
lext b 19 =3 ar2 safe from 337 o L potre wdipe 11 fet €8 ..! haitted, 1 see no necessity } moveable shutters) will entail much labour, both on account of the number of sluices, and owing
ne by IS istha s, , .7 - o Qi T 5 , " Y j
c 213t Wi heay COXeptin A vegp lLe [o9n) that B to b2 & » Jone, which will (owing * { to cach channcl having to be examined separately, and a project for each to be made as the
VT AT B 1 be tuken, fuph p pa el o v what i BUY }"”{’ { velocity, and theres t th & required 'llovary
ty the la: . T R tean nrenn g e Vs vl and - reatment required wi - .
i.) t;.e‘ lasg g ity of water alulane ] s, g Lt rodeed e . , 97. T think, thercfore, it would be necessary that this work should be done by an officer
Ure tae wear and tear of (L ), wdias be gy - v ooyl than at PO enecial measures ; i spccially appointc’d to it. Inced hardly point out that the villagers and ryots have a great stake
. RS S U ST AU ol L I ave fl 2 . . i 4. . . . .
® Thebudg g, the w [ ‘ S B EL R h“ : ay be pasaed off ix; it. and that the work must be done fairly and judiciously ; there will also be many complaints
* =3 a Y a . DA Lhdebette IR S a ’ . - 1 1
alopte bty qrann e ek oof e gran ) oa drat e L (Laver Jum b C 1ile o . L .. ially during the first season that it operates, and these complaints
i ‘ Pz tlem i g qeae, PR S B e G2 e there i3 little ) ! while the work is going on, especialiy st 6 nadice. T think that ax OF 12 do th
ot dam g o . e Lol der < e plas 3V . . . tai t 1entific inquiry. ink that an Officer i
. Jl‘l Nrn bt e ey 1. B T i in 1' s rcq“"""l' Ido 11:0 l will require careful and, to 2 certain extent, 8¢ qury. 1t er could do this
O Tatlonae o RERIDUE B SVURIES S2=L B L) peantili (LS s ree years.
. .I' CetE by proteet tha oyt £ .. g " apetlis EXRNS RE ., crrenin, and ™ work for the Cauvery alone 12 about three J ] .
tuink it s o Taally gy aer o Bt e p ] (Lo wilih of Lo v grcat and [r0” 7 93. hile on this subject, I would urge that there should be in this delta an Officer to
‘ B AL EREITE S . ppre EREN T e by ’ : - 98
1t ofan Wity sect Prhrnan ORNCSTFEE S SRR by dan potts Ll b,‘ 75 fect 1 ] look solely after the irrization, to whom all the water reports should be sent; who should
. seClon, ag k) nE o Mot . vera; AN . . ; =] . . . . .
bally dpn o Nt ) [ at! x‘i Worl Dinoe van gte wal ‘E:' : o, en aa 8 o iran‘l anicut 3 } examine them and issue orders regarding the opening or shutting of the surplus and irrigation
Wil L ot “Lobwedll biaever, ypo g a bbb T e et o that 1 . . 'to notice any defects in the regulation, and recommend alterations .
i, Le ‘.2‘»1{(_.‘1 on Lot o 1 ) 'l . b ) ‘ .)r _\Crtu.-. vely ncccb.\ﬂry X v s'lulces : Who should bl!ﬂg o] . K . .
to & 114, e o s Blos of bl gl fo,y the bent O it is glaoiuteld cattle off ity . e would also be able i give the Collector valuable information regarding water disputes, and
° =200n s N b noak . e N u 3 . . . . . .
o there (g . TREIOT VAN w I b e e, A8 I thn Lt it heepitie upon what ; - ts from him on the water returns of the different rivers, with his remarks and explanations,
= . LY I . R [N SN RN . 3 reports 1 . . . . o . .
replanting and w ’P‘:m.:m.nt ARECA I EE Y SRS RRTS t L owill dcl't‘“‘\ wt s v }ld be useful to the Collector with reference to remissions. During the irrigation season he
. edtlwatering i we vigwel : C vou g . . : . : : ; i
fresties we myy b o ,'1 A BOPC e ] i, ennt of BV s {hat Govern- would ba fully occupied in checking water returns, meitlsurmgl;mter in the different rivers, and
S HATe wle e work e, R RER L - . dry scason he would take levels, surveys, and prepar
St T""’J.l"v~llr zalati r:‘ ‘: Sl vo gcopn STy that ta2 ¥ :. ampt 10 regulate collecting data for improvements. In the dzy V18, SUrveys, and prepare
mc“’-ha’\c in v - WO el ey It tiate are' ¥ nid . [ore any #ticE . ‘_q“ts . R . rovements. L.
Nthe wate - A Az Ledo . senlt SCTYE rojects for new 1mp
ces o, o n.wa.(rof lhehmmg.gk,‘.d ! gole Ll d ,..‘ll it (;L,\.prmx.t? 1 waste proj s ehould have charge of all the plans, surveys, levels, water returns, &c., of the delta, and
2l le at wil et TR capd, #O0E sllazs 1TV ° . i i i i irricat;
B2y be frony f: ’ LT thind Le g | ¥ Fpan AL e gasst T entay illas would, in fact, be the assistant to the Superintending Engineer with regard to the delta irrigation.
e B N AN AT T ‘e ' HEA [ : 3 . : * :
ing valya bt dnterfarney o the Lav gy, when H00 g 01 tain Ile could, without difficulty from his records, produce evidence founded upon facts, or returns
LTI 1 T ""-‘-C'.‘:‘, w} :", . A % POATS S LN . to 2 ccrts . ] N . P . - th
I W, s Lich ‘u ur sopely Bequin ] o, ot e ‘iees would Ve, t ont tho besring upon any gubject regarding irrigation 1n the delta. ' ' .
extent, iy VER, Dolut o4t gyq, the g 1arion of the st o 1= ALITE or His opinions would be the more valuable from the fact of his looking on projects, as projects
» M, 013 RUN GV S NPEY R 2 ) . At . : 3 3 H
Yestomn vt to many of tha Villazg i ti m !r . Ce the NTILER] e yards 14T hot 1'.1; g in the delta, and not in the ranges, as Range Officers necessarily do, and his time would not be
el e Ay * e » - M . My osl Q0 a . C . .
Valie, grle o ¥3, even if try wora pos et ST f 20 en Ley now G o8 ‘ , m ’ heirs is, by the necessary attention to the exccution of works and the management of
w ni Y wlon tle river wag | TR ] gy gt fall Bl 11 rolits a3 e iy suq.'-““nt : taken up as theirs 1%
CQlhnown thapa v, 0w, woull g, verepE A from OB FT j - .
na fe LU g gt pammt € .pthan I ant ! a range. )
water b oo "a bu.crcwp o rice iy o r.( Lihas w N of water t!a.‘ ranglt 10 the Is ]‘ Ig Lis office, copies of all Jevels and surveys taken by Range Officers should be recorded, and
by t, “ep the land covera]. OWR L  conals ity of 5o " Jrivator3 © i n ’ . by himself, would, in a few years, be most valuable, and being
¥ tharg . Shin et s TERTRE A at the & ! ; he work done by ’ ! ’
o NRILZ watep . but [} I MPUL L f e enoftne t prment tl.at fa solute i these, together with the bl
18 Westarn nape : farkiy think ‘ s gy of GoveTE the cost o 3% 4 : 1 be accessible.
2T partig Tk, : . ; : in one office would always . . .
- et o g» o of th, delta o}y, . Lan by gl W n' 4 alvastast at : o 990 o be sai d);hat this work could, and should, be done by the Supcrintending Engineer,
s wate . an b RIFSLL I 3 . ma i i
0.\ ‘mtcr 0 the enetipy enltin . ap thiq aall o> ve ot think that dong | I can onlv noi ty 4t that it has not as yeb been done, and I do not think he can do it, as ke has
v 1t her VAl . ! Ok Lo i on! oint o : : . : .
it by megs, ;x Tezarl ta 4}, mests g1 ars, ven tho slUICCT {don i " y Xt t he frequently loses much time by having to collect information, which the
ACA03 of 1wy, ppal A byl . Leplate beE T Asond 7 i no time. present, | A . .
Firet A ]u calle shntturg woull l,;...‘ dorm ; e [Alowind Fuas : Irrization Officer would bo able to give Lim without delay, and which would be more trustwerthy
e larga egralts SR b tary PP Y . times : s :
e estalliy) . actur e tim .
Lcen; . Shament 1y pee ‘ s pqrs during ! than that which he can now procure. . . . . .
< 01111.~I)115cu1tv of W oreging . VonisZars , ; P g a First Assistant Engineer, with an establishment

which coul

b is would be, if the Officer W&
The cost of this wou six Lascars, for survey, about Rupees 10,000 per year, the

revenue the Government receives from the land

vy an .
380 Ty 1 er‘“l‘w

h frau lun . : of one Draughtsman, one Writer,
pire difforen
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he.tlmg tho Procep Ly, op o witt
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¥ ‘hen %ater i:’l‘

Tiird—x + y would T¢ ’ R3. A P : : :
{ R ) ch wo . Py op OrricER. g o Irrigated by the Cauvery in Tanjore alone
rules f , umb\ r Of Sluxc” (l&" » (‘) n!l C'f “L“ . ’ First Assistant Enginecr.,, . 565 1 . e y y J 13
v regulition, woullj; binthe Cuyyery al Le chann s are ESTABLISHMENT. Bs more than 31,000,000 Rupees, the per-centage,
et e e . . ech ' anchisman... ) . . .
C«,,rrct.tmg the sizes of ¢ the difley o pewer &3 alen th , Pranght L e therefore, is less” than ‘003 on the revenue of
dleared, tyq condition the venry of thrr aliecs would Lot & ’ . 6 Lascars... « % 197 0- 0 the delta, and this, I think, would be more than
SSobd are alreen ' ’ H NeeeEs. . - 09 00 . . . .
6. 1 wouly — wred an g, Lo Lefore ® ith s g | Travelling Allowances.. © .. e - 18 7 saved in remissions in consequence of less waste
d"mt 239 yardy Ll puse the ﬁ"”""‘ih; \h'n} 11} Ve, j.a8 Lot ue ('0 1 r“‘(.“‘ b st ‘ Per month 882 12 g of water
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_ Should Government decide upon the sluices in the Cauvery being regulated as proposed, it
will be absolute}y necessary for an officer to be put on the work for about three years, ShOU’ld
however, an If'rlgation Officer be appointed, he could do this work, and would, by yearly regulating
8 few .sluxce.s in each river after say fifteen ycars at an expenditure of about Rupees 1,08 800 (noot
including .hxs pay), have regulated all the sluices in the delta, have collceted valua.bie <’1ata with
regard toirrigation, and in his office would be stored levels and surveys of almost the whole delta.

109. Th.irteenth. —Conservancy of the minor channels. The rule of Government clearing
channels once in five years has been remarked upon in paragraph 71. I would urge that the channclc:

cl‘earing should no longer be done by Government except in the large channels, but that the
villagers should be bound to do it themselves.

If Kudi Maramut (village labour done by villagers at their own cost) was really done to the
channels regularly as ordered in the District (estimates for clearing channels if under 5 per cent,
of the revenue* not to be sanctioned, bug

work to be dome by villagers), no channel in
_ the delta would be cleared at Government
expense, but as $his work is not done yearly as required, an expenditure exceeding 3 or 1} per
cent. of the revenue is necessary, and is incurred by Government,

% For small channels, and 1} per cent. for large ones.

If the people were told plainly that Government would not clear their channels, the channelg
I think, would be kept in better order, as at present frequently they neglect the Kudi Maramut’ :
in the hope of the work being done by Government, and constantly this is not done without delay,,
owing to money not being available. .

1t would not be in any way a heavy taxupon the people, as the average expenditure for the
last five years has been, in the whole District of Tanjore, on channel clearing, including large
and small, Rupees 10,000 per year. .

101. Fourteenth.—Conservancy of banks and encroachments upon rivers. I may, I
think, without hesitation assert that no steps are ever taken for the conservancy of bankst

R - f nvad . o
# Such as filling up the wear in banks caused by foot-paths. or rivers} by the village authorities, except -

+ Preventing encroachments, " during freshes in the fear of damage to the

. village lands, or when active steps to force
them to do so are taken by the Public Works or Revenue authorities, and in most cases the latter

considering that the banks are not in their charge, do not do so unles
. - ’ s called :
Works Officers. ° ed upon by the Public

Measures should, I consider, be taken to show plainly to the village authorities that they
are expected, and bound to do so, and if they wero to have the necessary repairs done, T think

that we should not have as now nume v
§ And occasionally serious ones, Tous petty §

breaches in bunds caused by foot-paths, &e.
that ought to have been filled up before th;
fresh came,

SUMMARY OF THE PROPOSED works, &e.
162. Tracing Nos. II, IIT, IV, and V
Appendix B will be found estimates of the
amount being Rupees 1,75,300.

The cost of the different works being as follows :—

show the plans of the proposed works, and in
probable cost of the proposed measures, the tota]

No. ;.-—gaising Tambogee of upper anicut... i I;)s‘.‘O

» ,2.—Building a vented dam acro a
‘ g s8 the C b
s ss the Cauvery below the grand .

R:us'mg the grand anicut efown and removing dam stones... "47‘ 6)3(')

Closing Coviladi calingulah.., 9 ())
s man gula N It

o 2{;‘181?9; Vaduyagudx calingulah and removing dam stones. .., 135

«» 4.~Clearing surplus channel of . do. do. 635
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Cauvery and Codamoorty... y 52,310
,»» 6.—Regulating dams for the Cauvery and Arasalur. .. 85780
,, 7~ Do. for Cauvery and Veerasholen... 6,310

—Closing the head sluice of Pillay Voical at Cutchamungalum .
9 C;ﬁ?i:;%,t lfmd improving the present channel from the

No. 5 —Regulating dams with bridges and masonry head for the

Vennaur head... ... e 1,575

,, 10.—Minor new works in the Cauvery river consisting of eight 0,550
head sluices and one regulating dam... ) k . ,

—Planti belt of nanul grass, &e., and strengthepmg anks . _

» 1 P(}i(‘l r'zltxgl%:uvzry from Serungum head to grand anicut... ..... 31,860

Total.... 1,75,300

. Should Government wish the works to be carried out as rapidly as could be done advantageously, the
_ yearly sanction and expenditure should be about as follows —

RS,
In 1867-68...... oo 82,835 _
,, 1868-69.ccccvvene. 43,765 _
,, 1869-70..c......... 56,950
,, 187071 35,750
. ,, 187172, 6,000 .

Total... 1,75,300

103. The érobable result of these measures is fully shown in Statements K and M, and may

: . g follows :— ) ) ‘ ) o
> sum]?le(; uri: hizh and dangerons floods the Cauvery and its branches below the grand anicut
. y i : hes or damage . |

i d there will be no fear of breac ge. . . o
willbe su:;fe, a(I)lwinu‘ to the diminished quantity of water admitted into these rivers during high

floods f’:t;)wear an?l tear of their banks and beds will be decreased, and the maintenance- there-
oods, -

ul t less. . . o o

e Sh"(3‘; co\sVithS the present defective regulation of the sluices, the whole of " the " cultivation of
the Cauve:ry proper will receive an ample supply of water (1-6 times the theoritical supply of 20
bic yards per hour per valie) when there is 5°5 on the Cauvery dam Serungum or for an average
01; l’cn}{t _eisht days in the season in ordinary years instead of for about thirty days as at present.
oo (y4 )o The supply in the rivers, Arasalur and Veerasholen, will bé increased, and be gimilar

to that (1;1 )t heT(;lau::;iy in the Codamioorty will be-diminished, but not so as to injure the cultiva-
. e .

tion under it.Th upply in the Vennaur river will be slightly increased.
(%) o ppl in the Munniyaur will be much improved by a supplemental supply of -7 of
fall (7')1 ;l:he ?uifyy sicht daysin the geason, it mow receives from its head a full supply for
a full supply for eighiy-¢ls :
thirty days. S head to th d anicut (th tion of
o &o., from Serungum head to the gran cut (the portion o
(8.) The Cauvery b"mks,) il be placed in thorough good order, and I trust that, with
will always be safe and free from heavy damage during

the river not relieved in any W3:)' w
proper care and attention to maintenancs,

dangil(f)c;us ﬂIoodskld v out, however that these proposed measures are not complete, aé’ﬂie
. I'would poin ) ’

i in high™ floods, and not
; : roved gupply) Temains as now dangerous in 3
sznnaur (a}though. with a? e:l]?:): . 55 already shown in paragraph 80 this may be, obviated by
fairly supplied during lc:iw ’ at the Vennaur head, and probably closing a few of the arches of the
?e::ro)*mgt;hi gall_veryth;"ii Lest floods, the Vennaur should never be in danger, and by supplying
atter, so that during g ?

e V during the low freshes by means of & head sluice built west of the proposed vented
the Yennaur during . : )

. , | 7. X
dam, and a channel cut from it to the Vennaur
I
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Sh i i ,
ould this proposal be adopted, I would suggest that the Cauvery vented dam should be
provided with vents capable of being open and
shut* go that in times of scarcity it would be
possible to pass nearly the whole of -
v ) . of the Cau- .
m;’ytwaiivr down exthex: the Vennaur or Cauvery ; this although an expensive addition, weuld b}s\/
8 Ivz}tl uable one, as it would prevent much waste of water. '
ave not data enough at present to bo able to make an i i
not d g approximate estimate of th
but Isf};anclfr1 1&1 might be done for an extra amount of Rupees 80,000. ¢ cost
ou is be done, we should have perfect command i
below the grand anicut. P omimead over fhe mater I the wholo delta
105. A third and more compl j i
plete project would be, the building of a head sluj

; ’ o Slulc
d}.leahCa.u.very at the head of Serungum and remodeling the upper anicut, and by thie N
bxs-u z‘a,rgmg the wholg of the surplus water into the Coleroon at the head of the islans e

uilding the regulat.ing dams at the heads of the different rivers with vents, capable .f A.ISO
. open and shut. This would be a most complete project, but an enormously expensiy of being
fear would never re-pay its cost. peasive oo, and I

106. Shou!d Government wish the minor chan
: . nels to be regulated (as proposed i
9G) the cost of doing so in the Cauvery proper (sluices taken from the Caulx)rerl; 1:s(elzllfn) Pm‘&%&ph
would be

| about Rupees 14,400,% or f
$ 120 Sluices at Rupees 120 each, Rupees 14,400, (ta.king the number of tThe sluiz:sﬂ;g g(?g)leR Cota
upees

* A Lock to pass boats will also be necessary,

1,08,000 exclusive of the pay of the Officer to

prepare the projects separ
' arat
ConcropiNg REMARKS. pereicly for ach

107. In this report I have endeavoured to sketch

. . a short history of th i 'k

give a detailed account of the present works and-state of the river anzl cilave E;n'f,imore g
gals for a project to correct acknowledged faultsin the distribution of the water ’

1 have pointed out that this is not a compl j m
plete project, but could b d its
expense, _ ' e made so by an additional

.I would urge.that Government should sanction the following works at once, as they are much
required, and their construction does not in any way entail upon Government the carrying ou:C ]
0

certain propo-

the project as now proposed :— :
' 1st. —Raising T o i .
£ Dischargo not decreased in 2nd. —Raisimgg g‘f:}:gii i(éfl'l zhsrggxr)]fr :E:icu:é;mvm”.a... 1,020
§D1s:charge not decreased in ' .S.tonasi (Se‘e Stat'ement L) s
Plsona 3rcl.--Ra,1s1ng' Vaduvagudi calingulah crown and re. 765
4t —C moving dam stones§ (See Statement L.) .. - 135
5t7.—R earing surplus cha.nnel of Vaduvagudi...... ... o
t.—Regulating dams with bridges for Cauvery an 003
6th—T Cfda_,moorty rivers... .. 52310
Sth.— chb ating dams for Cauvery and Arasalur... ....., 8780
oih —an 0. do. for Cauvery and Veerasholen. ... (j’:l;lo
. nor new works in Cauvery (viz., eight head
sluices and one regulating dam)...... 9 550
' ’ 0
Total...... 79-,4—7;-3

For these works (with the exception of the last) detailed estimates and plans for the m
asonry

works, &c., are forwarded, and should Gové i
» ey prded, ernment decide upén these works bei i :
expeditiously as possible, the fellowing amounts might be yearx)'ly sanctio‘;:(llk's Leing caried on as

RS.
| 1807-68............ 20,000
3 1868-69.... . 26,000

]869-70............'
1870T1..rmo 2%2%

Total.,.... 79,475

R S e e e
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l regulation of water in the minor channels me

A

1 would also urge that Government ghould, as soon as possible, enter upon the question of the
ntioned in paragraph 94, and I think a special Act

will be found necessary. e e e .
T would suggest that orders be jssued that no channel irrigating less than 300 valies should

be cleared or attended to by Government ; but that all min.or channels irrigating.,less than this
extent of land should be kept in order byeKudi Maramut (villa,ge labour dox.le by villagers at their
own expense), the revenue quthoritics seeing that the work is done as requlr.ed yearly, a.,ls.o that
the conservancy of the banks and river beds be p.roperly attended to by the village au.tho.ntle.s.

. TFurther, that an Irrigation Officer be appointed to the delta to attend to the distribution of

the water both in the rivers and large channels, and also to the duties pointed out in para-

graph 98.
108. I have the following W
Survey of the Cauvery from
inches to a mile.

Sections of the Cauvery taken one

at the eastern pa otal nu i ds of 170.)

mber of Sections upwar .
H o o er:e(cttictmls of each of the branches of the Cauvery, and su £ their heads
Tour or fiv

about one mile distance.
The levels of all the sections a:re ¢
With this Report a gread portion ©

H d forwa.rded. . .
00N f:}te ;: tlra‘:jci“that sufficient information is given for Government to decide what estimates
ink, ho s

this may be decided as soon as posstble, in order

i o prepared, and T request that ’

:l;le{ X:Sh tokl;a;e; ;xf sanctioned and procecded with ab once, a3 the loss to Government and the
at the wor

le in Tanjore is yearly a heavy one; and, I think, a great proportion of it might be saved by a
people in 1 . : ,

comparatively small expenditure.

orks as regards survey and levels done :—

mile apart at the western portion, and quarter of a mile

onnected and reduced to one datum.
fthis work is forwarded ; should more be required, I could

: (Signed) 1. R. MEAD, Captain, R. E,
Taxsoze, 3rd December 1866. Executive Engineer.
| REPORT UPON TIIE RIVER CAUVERY.

ArpENDIX A,

Eaxplaining Statements forwarded with the Report.

. from Returns obtained from the Collector of Tanjore.

Statement A ls.prflpaf;ida fall supply to the land under irrigation is taken at 20 cubic yards

The water Fequire ¥ 0 square yards; it is, in the Tanjore District, sub-divided
per valie per hour, a.h'vailleo to o valie, and each maw ‘is divided into 100 goolies of 16 square
mt(:lmaws’ 2?’ 0? Wthtrcfore, o small fraction m0Te tha.n G'G.acrcs. . )
yards. A valieis, L ds per hour per valie* is equivalent to a daily supply of 54 of an

The supply of 20 cubic ya¥ : inch in depth over the surface : this supply is
' gencrally considered to be in excess of what is

required. :

ent. in the Cauvery) irrigated by the surplus water
Jowed 24 cubic yards per hour per valie for the

being 32) 00

& Or3-03 cubic yards per 8678 per boor.

d (13-4 per ©

In the dclta there is much lan :
therefore, &

from other irrigated lands, 1 have,

lands under the Cauvery.
The surplus irrigation
Statement B is made up from
Statement C is made up from B,

i
Statements D and E are caleulated from

. the Vennaur is included in the Statement. )

under the Recordsin the Superintending Engineer’s Office.

and requires no explanation.

he data of the Sections and fall of the Cauvery and
. ooular viver like the Cauvery, it is not to be expected

other rivers, &-c.., taken by me: ?:‘,ago;:edgiﬂ‘ercnt Scctions, can be gauged with any approach to

that the qutintls?ltei o “';at::e%?: a;proximations, but they do, I hope, give a fair idea of the pre-

accuracy ; the Statements ’

scnt distribution and disposal of the water. .

-

Serungum head to the sea (98 miles) plotted on a scale of 6



I have traced down the river several f
reshes from the Cauvery to 1 mil
sholen head ; the results obtained from the different sections, y o the Veors-

ably, but T have taken what I consider a fair mean, taking ca
above the average.

as may be expected, vary consider-

re that it shall be legs
. : T th an
In many cases, owing to the width of the river at the place where :heesl;::ligz

wa ) . .
s taken being afl extreme one, the result was not taken into consideration,
There were difficulties in determinin

g th face level i .
a8 it is irregular, g the surface level of water during the different freshes,

. and owing to the gauges being so far apart, there bei 3 . ;
mxle-s. The water level at the diﬂ'erentosurplusi'orks ha: be:an takee:ezin? ;T;:ndls:ance of 58
readings; the height of the backwater is not registered at the 150 yards calinguls}(: the gaugs
The head, therefore, has had to be taken from observation and caleulation of the falla e CO".llad.l.
The following are the formula and co-cfiicients used :— s of the rivers.

: For discharge through sluices:
Co-efficient = §
Quantity in cubic yards per hour = 3§$° X § area of vents X 8a/heaq.
(1). ==1%° X ares of vents X 4/ head. .
In some cases head due to velocity of approach bas been added to head.
For that over weirs or calingulahs, co-efficient used as § when there are no dam st
when there are dam stones § for the flow above them, and § for that below them as th(;nes; bus
tion caused by dam stones (about § of a foot wide and 3 feet from centre to ccnt;e) mustc;ntm&
siderable. Incase of a clear fall,  =length of waterway, & = depth on crown, Ag ==} d oo
velocity of approach, there being no dam stones. ea. duo to
(2). Quantitycubicyards =380° x § X & X kx84 % + kg per hour = 1500 % I % p
'k + ha.
For a submerged weir, d = the head or diffcrence of level of the water, d, == depth of back-
water on crest, there being no dam stones. . . ’
(3). Quantity =330 X (4 X § X d X 8V T ¥ hu + £ dy X 8 o TF3)
= 24000 A+ ka (3d, + 2d). |
For the quantity of water passing through any section of a river.
Velocity per sccond = 93-3 v r.s
=128~ fx fr
f = fall in feet per mile, # = mean hydraulic depth, 8 = hydraulic inclination.
(4). Therefore quantity in cubic yards per hour = ¢3® X arca X 1-28 "/_f_;:
The velocity of approach to surplus works has been estimated, and the head due. to it,

taken as follows :(— )
At upper anicut.........ce. qeecsess from 706 to *¥3

150 yards calingulah...cec0ccc0o 5o Gt0 2
Grand anict... ..., eevere wee 55 06 t0 2
Coviladi calingulah....cc. sereer 5, "6t0 1
Vaduvagudicueeneeseeevivveneens 5, 20 0114
The heights on the gauges on the different dates in Statement E are taken from Diag.ram
No. 11, and the quantitics discharged by the different surplus works or taken off by the rivers
entered from Statement D. '
Statement F is made up from Statements E and D.
Diagrams Nos. Iand II are drawn up from the Water Retumks.
Tracing No. I shows scctions and waterway of ﬁfe gurplus works. i low feches.
gtatement 1T shows the probable result of certain proposed ch;ng;s urmf uo,e ke an -
Gtatement K No. I ehows the probable result of fh.c proposed ct anges a g
yiz., building the Cauvery vented dam and raising the anicut.

‘ he
i the dam has been taken at the same .
The backwater 1o rear of the of water would oW give on the grand

ight that equal quantities
uicut

‘

L ‘ .
# Dopth ipriversd that now in similar freehcs. gauge.

- L3

PN e gl

res

" this would add considerably to the cost of t

e T T e A I TR T _
. ..
— po———
. ox X

T .

kW S

. The batkwater in the Coleroon below the grand anicut has been taken, as that at present
as in similar freshes, as I do not thiuk the increased discharge will raise it to any extent.

The head duo to the velocities of approach to the grand anicut has been taken similar to the
former ones, viz., from *56 to -2, the co-efficient being §. ' .

The head due to the velocities of approach to the vegted dam from 03 to 0, the co-efficient .
as § for the vents and & for the boat arch.

K XNo 2 has been made up from K No. 1, so as to compare the results of cqual quantities of
water approaching the grand anicut.

Statement I requires no explanation,
each case.

Statement M is but an abstrach of State

the backwaters are supposed ‘o be the same height in

ments IT and C. . -

TANJORE (Signed) ILR. MEAD, Captain, R. E.
3d Decembe,r 1S66. _— . LExecutive Enyineer.
Y.
Memorandun on works proposed by Captain Mead. )
Rupees 61,430.  Sufficient rough stone is not provided for the
ve or below; 820 cubic yards more should be provided, only
g. Ata depth of 10 fect, it would be most difficult to kcep the
ht be necessary to lay the foundations in boxes at this depth,
he work. Rupees 4,570 provided for baling estimate,

No. 2. Cauvery vented dam,
protection of this work, either abo
Rupees 1,460 is allowed for balin ‘
foundations clear of water, and it mig

becomes Rupees 67,000

d No. 5. Regulating dams with bridges for
- the Cauvery and Codamoorty, cstimate Rupees
’ 52.310. Piers and abutments should be raised 1%
feet. The foundations for theabutments, upstream
wings and nose between the two rivers should
not be less than 10 feet deep. The sections for
these portions of the work are insufficient,
" especially for the nose, along which there would
be considerable action. This work must be pro-
tected by rough stone, or it would fail, as the
Vennaur dam did, until large quantities of rough
stone were thrown Loth above and below it for
its protection. The work proposed has this
advantage, that its foundations are buil solid,
while the Vennaur dam was built on wells ; but
gtill without a rough stone apron above and
below it, the work would not, in my opinion, be
safe. . '
Baling has not bee. sufficiently provided
for.
The estimate, as revised, amounts to Rupees
72,300. ‘ :
:mate Rupees 8,780. -
No. 6. Cauvery and Arasa.lul’ di;m:itistﬁ:e uppeI:‘ retaining wall may be provided with a
L If stiff clay ® me d be’ sunk 7 feet 5 butif sand only is found, it would be well
straight section, a8 " deeper, and to give them a splay at bottom.

undation
to carry the ;onecessary to provide a rough extended apron of stone or cubes.
un

2. g ;nay be f(')ded for insufficient. Allowing for the latter only, estimate becomes
3. DBaling proviet
Rupees 10,090
’ ) ” K
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Thc remnarks on No. b areayp phuﬂ le to this work, cstimate hecomes Rupees 7,500,

Closing l'xlhy Voikal head sluice, and improving channel will probably be unneces-

.\'o. o,
sary ; the cLannel will be crossed by the brauch from the new head slaice pro-
pozed to supplement the sup ply to the Yeunaur from above the vented dum. '
Ty ¥0UE, (sigued) R F. OAKES, Captain, R. L.,

yoth Deconsber 1800, Supés antending Lugincer. Gth Div isioi.
—T
A

.\.rf.uc level of water in Cauve Agmda Cauvery alove

andum of full cf ry when in fluol.

Memor
o anicut, average fall for 10 mxlcs 34 feet pcr mlle
o . . ‘ hist.’mcein milcs & Sarface fall per “ '
‘ and feet. ' omilein feet. !
| : \
. — I
— ) i \ Miles. Fect " i
. ) ’, 32 ft‘ct. X
From Cauvery Jdam to bridie at Trichinapoly.e... ‘ Ty 2200 e ’
{ Vennaur heal ... : 17 630 3, |
 Grand apicut e e Co19 28000 31, |
Y X !
Covitadi. ., Clooee 41000 29, t
Cl l w«.vxrtv hf!‘\‘l..- .- b v . e 3 1;‘)“‘) \ a-.h .y p
e s v PR 46 1..’” 2.6 . ‘
\Y 3*1‘1"3”‘“11 vee i . 00 9.4 }
Pe r@q,'!\ﬂ- o\.ﬂ Lk oo ces o " .}.() :'3 H0) ; :_‘; 1 {
pallh T IR
\wr:L-h'm“ ”“r o b3 :l;'f)»gu 92 . |
CO'J‘J 41} brh!-« = . * e et - g‘z :1-':;'40 ](‘ IR ‘
| fyaveram bridae T T el Al SN0, 17 ., |
B ‘J!“m.dimi“ S e 0 15 5 |
l,r, [ ;u' - e wes e see ,
To Ded e R . |
' : 33
o Jeroohi. Dees [ 1
S0 —Fall of Ct . .
Eam;fl"ih v ;mcnt to Coleronh :rl“ ot e 31 .
ol - -eo e e
. - - -
To Grand ap! e o
L»—-— T (Signed) R, ¥. OAKES, Captain, It E-
tending Engineers ¢tk Division.
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